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Welcome to the Blender Manual!
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CHAPTER
ONE

GETTING STARTED

1.1 Getting Started

1.1.1 About Blender

Introduction
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Fig. 1.1: Blender 2.5 with a Big Buck Bunny scene open

Welcome to Blender, the free and open source 3D animation suite.
Blender can be used to create 3D visualizations such as still images, video and real-time interactive video games.

Blender is well suited to individuals and small studios who benefit from its unified pipeline and responsive development process.
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It is cross-platform and runs equally well on Linux, Windows and Macintosh computers with a small memory and disk footprint.
Its interface uses OpenGL to provide a consistent experience across all supported hardware and platforms.

Key Features

* Blender is a fully integrated 3D content creation suite, offering a broad range of essential tools, including modeling,
UV mapping, texturing, rigging and skinning, animation, many types of simulations (fluid, rigid bodies, etc), scripting,
rendering, compositing, VFX, and game creation.

¢ Cross platform, with an OpenGL GUI that is uniform on all major platforms (and customizable with Python scripts).
* High quality 3D architecture enabling fast and efficient creation work-flow.

» Excellent community support from forums and /RC.

» Small executable size, optionally portable.

You can download the latest version of Blender here.

0 =R

Fig. 1.2: A rendered image being post-processed

Blender makes it possible to perform a wide range of tasks, and it may seem daunting when first trying to grasp the basics.
However, with a bit of motivation and the right learning material, it is possible to familiarize yourself with Blender after a few
hours of practice.

This manual is a good start, though it serves more as a reference. There are also many online video tutorials from specialized
websites, and several books and training DVDs available in the Blender Store and on the Blender Cloud.

Despite everything Blender can do, it remains a tool. Great artists do not create masterpieces by pressing buttons or manip-
ulating brushes, but by learning and practicing subjects such as human anatomy, composition, lighting, animation principles,
etc.

1.1. Getting Started 3
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3D content creation software such as Blender have the added technical complexity and jargon associated with the underly-
ing technologies. Terms like UV maps, materials, shaders, meshes, and subsurf are the mediums of the digital artist, and
understanding them, even broadly, will help you to use Blender to its best.

So keep reading this manual, learn the great tool that Blender is, keep your mind open to other artistic and technological areas,
and you too can become a great artist.

Blender’s History

In 1988 Ton Roosendaal co-founded the Dutch animation studio NeoGeo. NeoGeo quickly became the largest 3D animation
studio in the Netherlands and one of the leading animation houses in Europe. NeoGeo created award-winning productions
(European Corporate Video Awards 1993 and 1995) for large corporate clients such as multi-national electronics company
Philips. Within NeoGeo Ton was responsible for both art direction and internal software development. After careful deliberation
Ton decided that the current in-house 3D toolset for NeoGeo was too old and cumbersome to maintain, and needed to be
rewritten from scratch. In 1995 this rewrite began and was destined to become the 3D software creation we all know as
Blender. As NeoGeo continued to refine and improve Blender it became apparent to Ton that Blender could be used as a tool
for other artists outside of NeoGeo.

In 1998, Ton decided to found a new company called Not a Number (NaN) as a spin-off of NeoGeo to further market and
develop Blender. At the core of NaN was a desire to create and distribute a compact, cross platform 3D application for free. At
the time this was a revolutionary concept as most commercial 3D applications cost thousands of dollars. NaN hoped to bring
professional level 3D modeling and animation tools within the reach of the general computing public. NaN’s business model
involved providing commercial products and services around Blender. In 1999 NaN attended its first SIGGRAPH conference
in an effort to more widely promote Blender. Blender’s first SIGGRAPH convention was a huge success and gathered a
tremendous amount of interest from both the press and attendees. Blender was a hit and its huge potential confirmed!

Following the success of the SIGGRAPH conference in early 2000, NaN secured financing of €4.5M from venture capitalists.
This large inflow of cash enabled NaN to rapidly expand its operations. Soon NaN boasted as many as fifty employees working
around the world trying to improve and promote Blender. In the summer of 2000, Blender 2.0 was released. This version of
Blender added the integration of a game engine to the 3D application. By the end of 2000, the number of users registered on
the NaN website surpassed 250,000.

Unfortunately, NaN’s ambitions and opportunities didn’t match the company’s capabilities and the market realities of the time.
This over-extension resulted in restarting NaN with new investor funding and a smaller company in April 2001. Six months
later NaN’s first commercial software product, Blender Publisher was launched. This product was targeted at the emerging
market of interactive web-based 3D media. Due to disappointing sales and the ongoing difficult economic climate, the new
investors decided to shut down all NaN operations. The shutdown also included discontinuing the development of Blender.
Although there were clearly shortcomings in the then current version of Blender, such as a complex internal software archi-
tecture, unfinished features and a non-standard way of providing the GUI, the enthusiastic support from the user community
and customers who had purchased Blender Publisher in the past meant that Ton couldn’t justify leaving Blender to fade into
insignificance. Since restarting a company with a sufficiently large team of developers wasn’t feasible, Ton Roosendaal founded
the non-profit organization Blender Foundation in March 2002.

The Blender Foundation’s primary goal was to find a way to continue developing and promoting Blender as a community-
based open source project. In July 2002, Ton managed to get the NaN investors to agree to a unique Blender Foundation plan
to attempt to release Blender as open source. The “Free Blender” campaign sought to raise €100,000 so that the Foundation
could buy the rights to the Blender source code and intellectual property rights from the NaN investors and subsequently release
Blender to the open source community. With an enthusiastic group of volunteers, among them several ex-NaN employees, a
fund raising campaign was launched to “Free Blender”. To everyone’s surprise and delight the campaign reached the €100,000
goal in only seven short weeks. On Sunday October 13, 2002, Blender was released to the world under the terms of the
GNU GPL. Blender development continues to this day driven by a team of dedicated volunteers from around the world led by
Blender’s original creator, Ton Roosendaal.
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Video: From Blender 1.60 to 2.50
Version/Revision Milestones

The start!
* 1.00 - January 1994: Blender in development at animation studio NeoGeo.
e 1.23 - January 1998: SGI version published on the web, IrisGL.
* 1.30 - April 1998: Linux and FreeBSD version, port to OpenGL and X11.
e 1.3x - June 1998: NaN founded.

e 1.4x - September 1998: Sun and Linux Alpha version released.

1.50 - November 1998: First Manual published.
* 1.60 - April 1999: C-key (new features behind a lock, $95), Windows version released.
e 1.6x - June 1999: BeOS and PPC version released.

1.80 - June 2000: End of C-key, Blender full freeware again.

* 2.00 - August 2000: Interactive 3D and real-time engine.

2.10 - December 2000: New engine, physics, and Python.
* 2.20 - August 2001: Character animation system.

2.21 - October 2001: Blender Publisher launch.

e 2.2x - December 2001: Mac OSX version.

Blender goes Open Source
* 13 October 2002: Blender goes Open Source, 1st Blender Conference.
e 2.25 - October 2002: Blender Publisher becomes freely available.
e Tuhopuul - Oct 2002: The experimental tree of Blender is created, a coder’s playground.

* 2.26 - February 2003: The first true open source Blender release.

2.27 - May 2003: The second open source Blender release.
2.28x - July 2003: First of the 2.28x series.

¢ 2.30 - October 2003: Preview release of the 2.3x UI makeover presented at the 2nd Blender Conference.
e 2.31 - December 2003: Upgrade to stable 2.3x UI project.

e 2.32 - January 2004: Major overhaul of internal rendering capabilities.

e 2.33 - April 2004: Game Engine returns, ambient occlusion, new procedural textures.

e 2.34 - August 2004: Particle interactions, LSCM UV mapping, functional YafRay integration, weighted creases in sub-
division surfaces, ramp shaders, full OSA, and many many more.

2.35 - November 2004: Another version full of improvements: object hooks, curve deforms and curve tapers, particle
duplicators and much more.

e 2.36 - December 2004: A stabilization version, much work behind the scene, normal and displacement mapping im-
provements.

e 2.37 - June 2005: Transformation tools and widgets, softbodies, force fields, deflections, incremental subdivision sur-
faces, transparent shadows, and multi-threaded rendering.
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2.40 - December 2005: Full rework of armature system, shape keys, fur with particles, fluids and rigid bodies.

2.41 - January 2006: Lots of fixes, and some game engine features.

2.42 - July 2006: The nodes release, array modifier, vector blur, new physics engine, rendering, lip sync, and many other
features. This was the release following Project Orange.

e 2.43 - February 2007: Multi-resolution meshes, multi-layer UV textures, multi-layer images and multi-pass rendering and
baking, sculpting, retopology, multiple additional matte, distort and filter nodes, modeling and animation improvements,
better painting with multiple brushes, fluid particles, proxy objects, sequencer rewrite, and post-production UV texturing.

e 2.44 - May 2007: The big news, in addition to two new modifiers and re-awakening the 64-bit OS support, was the
addition of subsurface scattering, which simulates light scattering beneath the surface of organic and soft objects.

e 2.45 - September 2007: Serious bug fixes, with some performance issues addressed.

e 2.46 - May 2008: The Peach release was the result of a huge effort of over 70 developers providing enhancements to
provide hair and fur, a new particle system, enhanced image browsing, cloth, a seamless and non-intrusive physics cache,
rendering improvements in reflections, AO, and render baking, a mesh deform modifier for muscles and such, better
animation support via armature tools and drawing, skinning, constraints and a colorful Action Editor, and much more. It
was the release following Project Peach.

* 2.47 - August 2008: Bugfix release.

e 2.48 - October 2008: The Apricot release, cool GLSL shaders, lights and GE improvements, snap, sky simulator,
shrinkwrap modifier, and Python editing improvements. This was the release following Project Apricot.

e 2.49 - June 2009: Node-based textures, armature sketching (called Etch-a-Ton), boolean mesh operation improvements,
JPEG2000 support, projection painting for direct transfer of images to models, and a significant Python script catalogue.
GE enhancements included video textures, where you can play movies in-game, upgrades to the Bullet physics engine,
dome (fish-eye) rendering, and more API GE calls made available.

Blender 2.5 - The Recode!

e 2.5x - From 2009 to August 2011: This series released four pre-version (from Alpha 0 in November 2009 to Beta in
July 2010) and three stable versions (from 2.57 - April 2011 - to 2.59 - August 2011). It is one of the most important
development projects, with a total refactor of the software with new functions, redesign of the internal window manager
and event/tool/data handling system, and new Python API. The final version of this project was Blender 2.59 in August
2011.

2.60 - October 2011: Internationalization of the UI, improvements in animation system and the GE, vertex weight groups
modifiers, 3D audio and video, bug fixes, and the Ul internationalization.

2.61 - December 2011: The Cycles renderer was added in trunk, the camera tracker was added, dynamic paint for
modifying textures with mesh contact/approximation, the Ocean Sim modifier to simulate ocean and foam, new add-ons,
bug fixes, and more extensions added for the Python API.

2.62 - February 2012: The Carve library was added to improve boolean operations, support for object tracking was added,
the Remesh modifier was added, many improvements in the GE, matrices and vectors in the Python API were improved,
new add-ons, and many bug fixes.

2.63 - April 2012: Bmesh was merged to trunk with full support for n-sided polygons, sculpt hiding, a panoramic camera
for Cycles, mirror ball environment textures and float precision textures, render layer mask layers, ambient occlusion and
viewport display of background images and render layers, new import and export add-ons were added, and 150 bug fixes.

2.64 - October 2012: Mask editor, improved motion tracker, OpenColorlO, Cycles improvements, sequencer improve-
ments, better mesh tools (Inset and Bevel were improved), new keying nodes, sculpt masking, Collada improvements,
new skin modifier, new compositing nodes backend, and many bugs were fixed.

2.65 - December 2012: Fire and smoke improvements, anisotropic shader for Cycles, modifier improvements, bevel tool
now includes rounding, new add-ons, and over 200 bug fixes.
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2.66 - February 2013: Dynamic topology, rigid body simulation, improvements in UI and usability (including retina
display support), Cycles now supports hair, the bevel tool now supports individual vertex bevelling, new Mesh Cache
modifier and the new UV Warp modifier, new SPH particle fluid solver. More than 250 bug fixes.

¢ 2.67 - May 2013: Freestyle was added, paint system improvements, subsurface scattering for Cycles, Ceres library in the
motion tracker, new custom python nodes, new mesh modeling tools, better support for UTF8 text and improvements in
text editors, new add-ons for 3D printing, over 260 bug fixes.

e 2.68 - July 2013: New and improved modeling tools, three new Cycles nodes, big improvements in the motion tracker,
Python scripts and drivers are disabled by default when loading files for security reasons, and over 280 bug fixes.

* 2.69 - October 2013: Even more modeling tools, Cycles improved in many areas, plane tracking is added to the motion
tracker, better support for FBX import/export, and over 270 bugs fixed.

e 2.70 - March 2014: Cycles gets basic volumetric support on the CPU, more improvements to the motion tracker, two new
modeling modifiers, some Ul consistency improvements, and more than 560 bug fixes.

e 2.71 - June 2014: Deformation motion blur and fire/smoke support is added to Cycles, UI popups are now draggable,
performance optimizations for sculpting mode, new interpolation types for animation, many improvements to the GE,
and over 400 bug fixes.

e 2.72 - October 2014: Cycles gets volume and SSS support on the GPU, pie menus are added and tooltips greatly improved,
the intersection modeling tool is added, new sun beam node for the compositor, Freestyle now works with Cycles, texture
painting workflow is improved, and more than 220 bug fixes.

About Free Software and the GPL

Powered b

N

When one hears about “free software”, the first thing that comes to mind might be “no cost”. While this is typically true, the
term “free software” as used by the Free Software Foundation (originators of the GNU Project and creators of the GNU General
Public License) is intended to mean “free as in freedom” rather than the “no cost” sense (which is usually referred to as “free
as in free beer” or gratis). Free software in this sense is software which you are free to use, copy, modify, redistribute, with no
limit. Contrast this with the licensing of most commercial software packages, where you are allowed to load the software on a
single computer, are allowed to make no copies, and never see the source code. Free software allows incredible freedom to the
end user. Since the source code is universally available, there are also many more chances for bugs to be caught and fixed.

When a program is licensed under the GNU General Public License (the GPL):

* You have the right to use the program for any purpose.

1.1. Getting Started 7
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* You have the right to modify the program, and have access to the source codes.
* You have the right to copy and distribute the program.
* You have the right to improve the program, and release your own versions.

In return for these rights, you have some responsibilities if you distribute a GPL’d program, responsibilities that are designed to
protect your freedoms and the freedoms of others:

* You must provide a copy of the GPL with the program, so that recipients are aware of their rights under the license.
* You must include the source code or make the source code freely available.

¢ If you modify the code and distribute the modified version, you must license your modifications available under the GPL
(or a compatible license).

* You may not restrict the licensing of the program beyond the terms of the GPL. (you may not turn a GPL’d program into
a proprietary product.)

For more on the GPL, check the its page on the GNU Project web site.

Note: The GPL only applies to the Blender application and not the artwork you create with it; for more info see the Blender
License.

The Blender Community

Being freely available from the start, even while closed source, helped considerably in Blender’s adoption. A large, stable, and
active community of users has gathered around Blender since 1998. The community showed its support for Blender in 2002
when they helped raise €100,000 in seven weeks to enable Blender to go Open Source under the GNU GPL.

Who uses Blender?

Blender has a wide variety of tools making it suitable for almost any sort of media production. People and studios around the
world use it for hobby projects, commercials, feature films, games and other interactive applications like kiosks, games and
scientific research.

Check out the User Stories page on the Blender website for more examples.

Independent Sites

There are several independent websites such as forums, blogs, news and tutorial sites dedicated to Blender.

One of the largest community forums is Blender Artists, where Blender users gather to show off their creations, get feedback,
ask and offer help and in general discuss Blender.

Support

Blender’s community is one of its greatest features, so apart from this user manual there are many different ways to get support
from other users, such as /RC and Stack Exchange.

There are also more official sources of support, such as Certified Trainers and the Blender Cloud. If you think you have found
an issue with Blender, you can easily report a bug.

More details about support can be found on the support page.

1.1. Getting Started 8
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Development

Being open source, some of Blender’s development is done by volunteers. Communication between developers is done mostly
through three platforms:

* The developer.blender.org system
e Various mailing lists
¢ The #blendercoders IRC channel (see below)

If you are interested in helping develop Blender, see the Get Involved page.

IRC Channels

For real-time discussion, there are some Blender IRC channels on the Freenode network. You can join these with your favorite
IRC client:

¢ #blender Community support channel

* #blenderchat For general discussion or offtopic chat

* #blendercoders For developers to discuss Blender development

« #blenderpython For support for developers using the Python API

* #gameblender For discussion on issues related to game creation with the GE

¢ #blenderwiki For discussion related to Blender’s documentation

Note: If you do not have an IRC client, you can access IRC using webchat.

There also several more Blender-related channels not listed here (e.g. channels for speakers of a particular language). We
recommend you search Freenode to see them all.

Other Useful Links

 Blender FAQ (Can I use Blender commercially? What is GPL/GNU? ...)
¢ Demo and benchmark files

* Developers Ask Us Anything!
About this manual
In this manual aims to be a complete and concise source of information to help you to become familiar with the application.

You can find links to the particular areas of interest in the navigation bar on the left.

Conventions used

The mouse buttons are referred to as:
LMB Left Mouse Button
RMB Right Mouse Button

If your mouse has a wheel

1.1. Getting Started 9
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MMB Middle Mouse Button

Wheel Scrolling the wheel.

Hotkey letters are shown in this manual like they appear on a keyboard; for example,

G refers to the lowercase g.

Shift, Ctrl, Alt are specified as modifier keys.

Ctrl-W, Shift-Alt-a,... indicates that these keys should be pressed simultaneously
NumpadO to Numpad9, NumpadPlus refer to the keys on the separate numeric keypad.

Other keys are referred to by their names, such as Esc, Tab, F1 to F12. Of special note are the arrow keys, Left, Right
and so on.

Get Involved If you would like to contribute to this manual, see About this Manual, check for open tasks, or join the mailing
list and #blenderwiki channel on /RC.

1.1.2 Installing Blender

Getting Blender

Blender is available for download for Windows, Mac and Linux.

Minimum Requirements

Check if your system meets the minimum or recommended requirements.

Always check that the graphics drivers are up to date, and that OpenGL is well supported. Other Blender dependencies are
already included in the binary, and you do not need to worry about those unless installing from source.

Support for other hardware such as 3D mice and graphic tablets is covered later in Supported Hardware.

Download Blender

The Blender Foundation distributes Blender in 3 different ways that you can choose from, to better suit your needs.

The options comprise binary packages for all the supported platforms and the source code. Within the binary packages, you
can choose from a stable release or a daily build. The first has the benefit of being more reliable, the latter provides the newest
features, as they are developed. Blender is released approximately every 3 months. You can keep up to date with the newest
changes through the release notes.

Latest Stable Release This is a binary distribution of the latest version of Blender. It is considered stable and without regres-
sions.

Daily Builds This is a binary distribution of Blender that is updated daily to include the newest changes in development. These
versions are not as thoroughly tested as the stable release, and might break, although they are official and generally not
highly experimental.

Build from Source

Note: This is included for completeness, but it is not expected that regular users should have to compile their own
Blender builds.

Blender’s source is available for reference and installation, with the following advantages:

1.1. Getting Started 10
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* Blender is always up to date,
* it allows access to any version or branch where a feature is being developed,
* it can be freely customized.

Building Blender from source is not trivial, as there are many steps involved. Here are the instructions.

Install Blender

The procedure for installing a binary, either the last stable release or a daily build, is the same. Follow the steps for your
operative system:

Installing on Windows Check the minimum requirements and where to get Blender, if you haven’t done so yet.
Download the . zip or .exe for your architecture (64bit is preferable if your machine supports it).

The . exe will run an installer to choose where to place Blender and to configure Windows to have an entry on the menu and
to open .blend files with Blender. Administrator rights are needed to install Blender on your system.

' Choose Components
@ blender Choose which features of Blender 2.73 you want to install.

This will install Blender 2.73 on your computer.

Select components to install: Blender 2.73 (required)

Add Start Menu Shortcuts
Add Desktop Shortcut

Open .blend files with Blender

Description
Space required: 270.9MB Position your mouse over a component ko see its

dl::_"- 'I'irﬂ'il'lrl _

Blender Foundation | http: //www.blender.org -
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With . z1ip you have to manually copy and extract Blender to the desired folder, where you can then double-click the executable
to run Blender. There is no installer to place Blender on the menu, but there is also no need for Administrator rights. With this
option it is possible to have multiple versions of Blender without conflicting, as they are not actually installed on the system.

Installing on OSX Check the minimum requirements and where to get Blender, if you haven’t done so yet.

After downloading Blender for the Mac, uncompress the file and drag blender . app onto the Applications folder. Alterna-
tively, you can launch Blender directly from the uncompressed folder.

Running from the terminal To run Blender from the terminal without needing to be in the same directory and navigate
through the app bundle, add the following alias to your profile:

echo "alias blender=/Applications/Blender/blender.app/Contents/MacOS/blender" >> ~/.profile

Menus Because Blender doesn’t use the standard OS menu system, if you are using a Mac, you likely have a redundant
menubar at the top. To remove it see this post on Macworld, but beware that it is somewhat complex. As an alternative: simply
make Blender full screen with the last button in the info window header (most times at the top of the screen layout).

Installing on Linux Check the minimum requirements and where to get Blender, if you haven’t done so yet.

Specific packages for distributions Some Linux distributions may have on their repositories a specific package for Blender.

Installing Blender via the distribution’s native mechanisms ensures consistency with other packages on the system and may
provide other features (given by the package manager), such as listing of packages, update notifications and automatic menu
configuration. Be aware, though, that the package may be outdated comparing to the latest official release, or not include some
features of Blender. For example, some distributions do not build Blender with CUDA support for licensing reasons.

If there is a specific package for your distribution, you may choose what is preferable and most convenient, otherwise there is
nothing wrong with the official binary on blender.org.

Download from blender.org Download the Linux version for your architecture and uncompress the file to the desired location
(eg. ~/software or /ust/local).

Blender can now be launched by double-clicking the executable.

For easy access, you can configure your system by adding a menu entry or shortcut for Blender and associate and open .blend
files with Blender when opening from the file browser. These settings typically belong to the Window Manager (KDE, Gnome,
Unity).

Running from the terminal To run Blender from the terminal without needing to be in the executable directory, add the
extracted folder to the environment PATH.

Add the following command to .bash_rc or .bash_profile with Blender’s binary:

export PATH=S$/path/to/blender-VERSION-1linux—-glibcVERSION-ARCH: $PATH

Tip: If you use daily builds and update Blender frequently, you can link or always rename your folder to ‘blender’ and use this
name for the PATH environment variable and for keeping the window manager menu up to date.
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Avoiding Alt+Mouse Conflict Many Window Managers default to A1t -LMB for moving windows, which is a shortcut that
Blender uses to simulate a 3 button mouse. You can either have this feature disabled User Preferences — Input — Emulate

3 Button Mouse or you can change the Window Manager settings to use the Meta key instead (also called Super or Windows
key):

* KDE: System Settings > Window Behavior > Window Behavior > Window Actions , Switch ‘Alt’ for ‘Meta’ key

e Unity/Gnome: enter the following in a command line (effective at next login):

gsettings set org.gnome.desktop.wm.preferences mouse-button-modifier '<Super>'

Configuring Peripherals

Multi-Monitor Setup
Graphic Tablets
3D Mice

Configuration

Here are some quick preferences that you may wish to set as quickly as possible. The full list and explanation of the preferences
is in the section User Preferences.

Language

At File — User Preferences — System, enable International Fonts to choose the Language and what to translate
from Interface, Tooltips and New Data. See more at Internationalization

Input

If you have a compact keyboard without a separate number pad enable File — User Preferences — Emulate Numpad.

If you don’t have a middle mouse button you can enable File — User Preferences — Emulate 3 Button Mouse.

File and Paths

At File — User Preferences — File you can set options such as what external Image Editor to use, such as GIMP or Krita,
and the Animation Player.

The Temp directory sets where to store files such as temporary renders and autosaves.

Tip: // at the start of a path in Blender means the directory of the currently opened .blend file, used to reference relative-
paths.

If you trust the source of your .blend files, you can enable Auto Run Python Scripts. This option is meant to protect
you from malicious Python scripts that someone can include inside a Blender file. This would not happen by accident, and most
users leave this option on to automatically run scripts such as Rigi fy that controls the skeleton of a human rig.
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Configuration and Data Paths

There are 3 different directories Blender may use, their exact locations are operating system dependent.
LOCAL Location of configuration and runtime data (for self contained bundle)

USER Location of configuration files (normally in the user’s home directory).

SYSTEM Location of runtime data for system wide installation (may be read-only).

For system installations both SYSTEM and USER directories are needed.

For locally extracted Blender distributions, the user configuration and data runtime data are kept in the same sub-directory,
allowing multiple Blender versions to run without conflict, ignoring the USER and SYSTEM files.

Note: You may need to have the “show hidden files” option checked in your file browser settings.

Here are the default locations for each system:

Linux

LOCAL
./2.75/
USER
SHOME/ .config/blender/2.75/
SYSTEM
/usr/share/blender/2.75/

Note: The path ./2.75/ is relative to the Blender Executable & used for self contained bundles distributed by official blender.org
builds.

Note: The USER path will use $XDG_CONFIG_HOME if its set:
$XDG_CONFIG_HOME/blender/2.75/

0osX

LOCAL

./2.75/
USER

/Users/{user}/Library/Application Support/Blender/2.75/
SYSTEM

/Library/Application Support/Blender/2.75/

Note: OSX stores the Blender binary in . /blender.app/Contents/MacOS/blender, so the local path to data &
config is:

./blender.app/Contents/Mac0S/2.75/
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Windows

LOCAL

\2.75\.
USER

C:\Documents and Settings\{username}\AppData\Roaming\Blender Foundation\Blender\2.75\
SYSTEM

C:\Documents and Settings\All Users\AppDatal\Roaming\Blender Foundation\Blender\2.75\

Path Layout

This is the path layout which is used within the directories described above.
Where . /config/startup.blend could be ~/.blender/2.75/config/startup.blend for example.
./autosave/ ... Autosave blend file location. Windows only, temp directory used for other systems.
Search order: LOCAL, USER.
./config/ ... Defaults & session info.
Search order: LOCAL, USER.
./config/startup.blend Default file to load on startup.
./config/userpref .blend Default preferences to load on startup.
./config/bookmarks.txt File selector bookmarks.
./config/recent-files.txt Recent file menu list.
./datafiles/ ... Runtime files.
Search order: LOCAL, USER, SYSTEM
./datafiles/locale/{language}/ Static precompiled language files for UI translation.
./datafiles/icons/*.png Icon themes for Blenders user interface. Not currently selectable in the theme preferences.
./datafiles/brushicons/*.png Images for each brush.
./scripts/ ... Python scripts for the user interface and tools.
Search order: LOCAL, USER, SYSTEM.

./scripts/addons/*.py Python add-ons which may be enabled in the user preferences, includes import/export format
support, render engine integration and many handy utilities.

./scripts/addons/modules/*.py Modules for add-ons to use (added to Python’s sys.path).

./scripts/addons_contrib/*.py Another add-ons directory which is used for community maintained add-ons (must
be manually created).

./scripts/addons_contrib/modules/*.py Modules for addons_contrib to use (added to Python’s sys.path).

./scripts/modules/*.py Python modules containing our core API and utility functions for other scripts to import
(added to Python’s sys.path).

./scripts/startup/*.py Scripts which are automatically imported on startup.

./scripts/presets/{preset}/*.py Presets used for storing user defined settings for cloth, render formats etc.
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./scripts/templates/*.py Example scripts which can be accessed from: Text Space’s Header —> Text —> Script
Templates.

./python/ ... Bundled Python distribution, only necessary when the system Python installation is absent or incompatible.
Search order: LOCAL, SYSTEM.

When starting Blender, the splash screen appears. On the left side are links to official web pages, and on the right are your most
recently opened projects.

To close the splash screen start a new project, you can press Esc or click anywhere inside the Blender Window (except on the
splash screen).

CF CCIEETITIETD GEED SRS s

Fig. 1.3: After closing splash screen, this is what the default Blender window looks like.

1.1.3 Basics

Interface

Overview

Introduction Blender’s user interface is consistent across all platforms. The interface can be customized to match specific
tasks using Screen Layouts, which can then be named and saved for later use.

Blender also makes heavy use of keyboard shortcuts to speed up work and allows customization of the keymap.

User Interface Principles

Non Overlapping The UI is designed to allow you to view all relevant options and tools at a glance without pushing or
dragging editors around.

Non Blocking Tools and interface options do not block the user from any other parts of Blender. Blender typically doesn’t use
pop-up boxes (requiring users to fill in data before running an operation).

Non Modal Tools Tools can be accessed efficiently without taking time to select between different tools. Many tools use
consistent and predictable, mouse and keyboard actions for interaction.
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Fig. 1.4: This is an example of Blender’s multiple window support.

1.1. Getting Started 17



Blender User Manual, Release 2.75

Screen Elements The Blender window is organized into one or more Areas with each area containing an Editor. Editors
are divided into a Header and one or more Regions. Regions can have smaller structuring elements like panels with buttons,
controls and widgets placed within them.

The composition of various Areas with predefined Editors in them is called a Screen Layout. By default Blender starts up with
a layout of 5 Editors as shown in the image below.

H_JE [ o2 Blender Render ¥ D

All Scenes

©

User Persp

H

Irage Editor

(1) Cube Render Presets

t Object Mode : 4 . .::.::. ’ _ _.-"_-. Global

(5

Fig. 1.5: Blender’s default Screen Layout with 5 Editors: Info (1), 3D View (2), Outliner (3), Properties (4) and Timeline (5)

Components of an Editor In general an editor provides a way to view and modify your work through a specific part of
Blender.

The image below shows the 3D View as an example of an editor.

Editors are consistently organized into following parts:

Regions At least one region of an editor is always visible. It’s called the main region and is the most prominent part of the
editor. In the 3D View above this is marked with a green frame.

Aside from that there can be more regions available. In the 3D View above these are the Toolshelf (toggle visibility with T) on
the left side and the Properties (toggle visibility with N) on the right side. They’re marked with red frames. Additional regions
mostly show context-sensitive content.

Each editor has a specific purpose, so the main region and the availability of additional regions are different between editors.
See specific documentation about each editor in the Editors chapter.
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Fig. 1.6: The 3D View

Table 1.1: Useful Hotkeys
T Toggle visibility of Toolshelf Region
N Toggle visibility of Properties Region
F5 | Flip the Region under the mouse pointer to the opposite side

Header A header is a small horizontal part of an editor and sits either at the top or bottom of the area. It acts as a container
for menus and commonly used tools. Much like additional regions the header can be hidden.

The 3D View above the header is marked with a purple frame.

Table 1.2: Useful Hotkeys

’ F5 \ Move Header from Top to Bottom (mouse pointer must be over it) ‘

See: Headers for details.

Panels The smallest organizational unit in the user interface is a panel, which can be collapsed to hide its contents by clicking
on its header. This is where the buttons, menus, checkboxes, etc. are located.

Panels are usually found in the side regions of an editor, but also make up most of the Properties Editor‘s main region.

In the image on the right there are 3 panels: Transform, Edit and History. The edit panel is expanded and the other 2 panels
are collapsed. Note that you can change the order of panels by clicking on the handle in the upper right corner of a panel’s title.

See: panels for details.

Tabs The Toolshelf has been further structured into a set of context sensitive vertical tabs.

In the image to the right you can see the tabs: Tools, Create, etc. The Tools tab is currently selected, showing a set of panels
containing various tools.
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Set Origin
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Pinning Often it is desirable to view panels from different tabs at the same time. This has been solved by making panels
pinnable.

A pinned panel remains visible regardless of which tab has been selected. You can pin a panel by Shift clicking its header,
or by right clicking on the header and choosing Pin.

Shown in the image above is an example of the Mesh Options pinned in the tools tab.

Input Devices Blender supports various types of input devices:
» Keyboard (recommended: keyboard with numeric keypad, english layout works best)
¢ Mouse (recommended: 3 button mouse with scroll wheel)
¢ NDOF Devices (also known as 3D Mouse)
* Graphic Tablets

Usage of Mouse Buttons In Blender the RMB (Right Mouse Button) is generally used for Selection and the LMB (Left Mouse
Button) initiates or confirms actions.

The mouse usage summarized:

RMB To select an item
Shift-RMB | To add more items to the selection
LMB to perform an action on the selection

Video: Learn more about Blender’s Mouse Button usage

Exceptions from the Rule There are a few corner cases where LMB is used for selection. For example, the File Selector.

Non English Keyboard If you use a keyboard with a non-english keyboard layout, you still may benefit from switching your
computer to the UK or US layout as long as you work with Blender.

Note: You can also change the default keymap and default hotkeys from the User Preferences, however this manual assumes
you are using the default keymap. Read more about Blender configuration

Window Controls

Window System

The Window System When you start Blender you should see a screen similar to this (the splash screen in the center will
change with new versions):

In the center of the window is the splash screen. This gives quick and easy access to recently opened Blender files. If you want
to start work on a new file just click outside of the splash screen. The splash screen will disappear revealing the default layout
and cube.

Every window you see can be further broken down into separate areas (as described in the section on arranging frames). The
default scene is described below.
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Fig. 1.7: Initial Blender screen

The default scene The default scene is separated into five windows and is loaded each time you start Blender or a new file.
The five windows are:

* The Info window (shaded red) at the top. The Info window is comprised solely of a header.
* A large 3D window (3D View) (shaded green).

* A Timeline window at the bottom (shaded purple).

¢ An Outliner window at the top right (shaded yellow).

* A Properties window (Buttons window) at the bottom right (shaded blue).

As an introduction we will cover a few of the basic elements.

Arranging Frames Blender uses a novel screen-splitting approach to arrange window frames. The application window is
always a rectangle on your desktop. It divides it up into a number of re-sizable window frames. A window frame contains
the workspace for a particular type of window, like a 3D View window, or an Outliner. The idea is that you split up that big
application window into any number of smaller (but still rectangular) non-overlapping window frames. That way, each window
is always fully visible, and it is very easy to work in one window and hop over to work in another.

Maximizing a Window You can maximize a window frame to fill the whole application window with the View —> Toggle
Full Screen menu entry. To return to normal size, use again View —> Toggle Full Screen. A quicker way to achieve this is to
use Shift-Spacebar, Ctrl-Down or Ctr1-Up to toggle between maximized and framed windows. NOTE: The window
your mouse is currently hovering over is the one that will be maximized using the keyboard shortcuts.

Splitting a Window In the upper right and lower left corners of a window are the window splitter widgets, and they look like
a little ridged thumb grip. It both splits and combines window panes. When you hover over it, your cursor will change to a
cross. LMB and drag it to the left to split the window pane vertically, or downward to split it horizontally.
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Fig. 1.8: Default Blender scene and Window arrangement
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Joining Two Frames In order to merge two window frames, they must be the same dimension in the direction you wish to
merge. For example, if you want to combine two window frames that are side-by-side, they must be the same height. If the
one on the left is not the same as the one on the right, you will not be able to combine them horizontally. This is so that the
combined window space results in a rectangle. The same rule holds for joining two window frames that are stacked on top of
one another; they must both have the same width. If the one above is split vertically, you must first merge those two, and then
join the bottom one up to the upper one.

To merge the current window with the one above it (in the picture the properties window is being merged “over” the Outliner),
hover the mouse pointer over the window splitter. When the pointer changes to a cross, LMB click and drag up to begin the
process of combining. The upper window will get a little darker, overlaid with an arrow pointing up. This indicates that the
lower (current) frame will “take over” that darkened frame space. Let go of the LMB to merge. If you want the reverse to occur,
move your mouse cursor back into the original (lower) frame, and it will instead get the arrow overlay.

In the same way, windows may be merged left to right or vice versa.

If you press Esc before releasing the mouse, the operation will be aborted.

Changing Window Size You can resize window frames by dragging their borders with LMB. Simply move your mouse cursor
over the border between two frames until it changes to a double-headed arrow, and then click and drag.

Swapping Contents You can swap the contents between two frames with Ct r1-LMB on one of the splitters of the initial
frame, dragging towards the target frame, and releasing the mouse there. Those two frames don’t need to be side by side,
though they must be inside the same window.

Opening New Windows You may wish to have a new full window containing Blender frames. This can be useful, for
instance, if you have multiple monitors and want them to show different information on the same instance of Blender.
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All you need to do is Shift—-LMB on a frame splitter, and drag slightly. A new window pops up, with its maximize, minimize,
close and other buttons (depending on your platform), containing a single frame with a duplicate of the initial window on which
you performed the operation.

Once you have that new window, you can move it to the other monitor (or leave it in the current one); you can resize it (or keep
it unchanged); you can also arrange its contents in the same way discussed so far (split and resize frames, and tune them as
needed), and so on.

There is, though, another way to get an extra window: File —> User Preferences... (or Ct r1-A1t-U) pops a new window also,
with the User Preferences window in its only frame. You can then proceed the same way with this window.

Window Headers All windows have a header (the strip with a lighter gray background containing icon buttons). We will
also refer to the header as the window ToolBar. The header may be at the top (as with the Properties Window) or the bottom
(as with the 3D Window) of a window’s area. The picture below shows the header of the 3D window:

If you move the mouse over a window, its header changes to a slightly lighter shade of gray. This means that it is “focused”.
All hotkeys you press will now affect the contents of this window.

3788 &)

Click and drag here
to hide the header.

Hiding a header To hide a header, move your mouse over the thin line between a window and its header, until the pointer
takes the form of an up/down arrow. Then click, hold and drag with LMB from the window over the header to hide the latter.

Click here to show
the header. e

]

Showing a header A hidden header leaves a little plus sign (see picture). By LMB this, the header will reappear.

Note 1: In the 3D window, there are up to two more of these little plus signs (to the top left and right of the window). Those
will open panels with several tools, not a second header.

Note 2: In some windows, the mentioned plus sign can be hard to find, because it might look like a part of other icons. One
example is the Outliner, in which there are other such plus signs, thus giving the one to get the header back good camouflage.
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Header position To move a header from top to bottom or the other way round, simply RMB on it and select the appropriate
item from the pop-up menu. If the header is at the top, the item text will read “Flip to Bottom”, and if the header is at the
bottom the item text will read “Flip to Top”.

Tip: Theme colors

Blender allows for most of its interface color settings to be changed to suit the needs of the user. If you find that the colors you
see on screen do not match those mentioned in the Manual then it could be that your default theme has been altered. Creating
a new theme or selecting/altering a pre-existing one can be done by selecting the User Preferences window and clicking on the
Themes tab of the window.

Window type button LMB clicking on the first icon at the left side of a header allows changing the window type. Every
window frame in Blender may contain any type of window, allowing you to customize your window layout to your own work
flows.

Menus and buttons Most Window Headers, located immediately next to this first “Window Type” Menu button, exhibit a set
of menus which can be hidden - again with a little minus sign. So if you cannot find a menu that was mentioned somewhere, try
looking for a little plus sign (once again) next to the “Window Type” button. By clicking LMB on it, the menu will come back.

Menus allow you to directly access many features and commands, so just look through them to see what’s there. All Menu
entries show the relevant shortcut keys, if any.

Menus and buttons will change with Window Type and the selected object and mode. They only show the actions that can be
performed.

Collapsing Menus Sometimes its helpful to gain some extra horizontal space in the header by collapsing menus, this can be
accessed from the header context menu, simply right click on the header and enable set it to collapsed.

& Area Ctrl Up Arrow

(1) Cube

® Obje

Fig. 1.9: Right click to access the header menu

The Console Window The Console Window is an operating system text window that displays messages about Blender op-
erations, status, and internal errors. If Blender crashes on you, the Console Window may be able to indicate the cause or
€erTor.
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Fig. 1.11: The Blender Console Window on Windows XP and subsequent messages.

Microsoft Windows When Blender is started on a Windows operating system, the Console Window is first created as a
separate window on the desktop. The main Blender window will also appear and the Console Window will then be toggled off.
To display the console again, go to Window — Toggle System Console.

The screenshot shows the Blender Console Window on Windows XP directly after starting Blender and then a short while later
after opening a file along with the relevant messages.

Tip: Closing the Blender Console Window

The Blender Console Window must remain open while Blender is running. Closing the Console Window will also close Blender,
losing any unsaved work. To turn off the console without closing Blender, toggle the console state to off via re-selecting Toggle
System Console option from the drop-down menu Window — Toggle System Console.

Note the Blender Console Window can look very similar to MS-DOS, so make sure that you are closing the correct window if
an instance of MS-DOS is open.

Fig. 1.12: Starting Blender from a Linux console window and subsequent messages.

Linux The Blender Console Window in Linux will generally only be visible on the desktop if Blender is started from a
terminal, as Blender outputs to the Console Window it is started from.

Depending on your desktop environment setup, a Blender icon may appear on your desktop or an entry for Blender added to
your menu after you install Blender. When you start Blender using a desktop icon or menu entry rather than a Terminal window,
the Blender Console Window text will most likely be hidden on the Terminal that your XWindows server was started from.

This screenshot shows Blender started from a Linux Terminal and the resulting console text being printed to it. This example
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shows that when Blender was started it was unable to access a library related to the Pulseaudio sound server. When Blender
closed, it saved the recovery file to /tmp/quit .blend.

user — bash — 113x18

Last login: Sun Oct 14 18:59:42 on ttys8e85

hostname:~ user$ /Applications/blender-2.64/blender.app/Contents/Mac0S/blender

ndof: 3Dx driver not found

found bundled python: fApplications/blender-2.64/blender.app/Contents/Mac05/2.64/python

user — bash — 113x19

Last login: Sun Oct 14 18:59:42 on ttysees

hostname:~ user$ /Applications/blender-2.64/blender.app/Contents/Mac0S/blender

ndof: 3Dx driver not found

found bundled python: /Applications/blender-2.64/blender.app/Contents/Mac05/2.64/python

Saved session recovery to fvar/folders/6w/6rtcvxB92x7fin8zskpq@mwBOB@Ban/T/quit.blend

Blender quit
hostname:~ user$

Fig. 1.13: Starting Blender from a Mac OS X console window and subsequent messages.

MacOS MacOS uses “files” with the .app extension called applications. These files are actually folders that appear as files in
Finder. In order to run Blender you will have to specify that path to the Blender executable inside this folder, to get all output
printed to the terminal. You can start a terminal from Applications —> Utilities. The path to the executable in the . app folder
is . /blender.app/Contents/MacOS/blender.

If you have Blender installed in the Applications folder, the following command could be used/adapted to the particular Blender
version: /Applications/blender-2.75/blender.app/Contents/MacOS/blender

Console Window Status and Error Messages The Blender Console Window can display many different types of Status and
Error Messages. Some messages simply inform the user what Blender is doing, but have no real impact on Blender’s ability
to function. Other messages can indicate serious errors that will most likely prevent Blender carrying out a particular task and
may even make Blender non-responsive or shut down completely. The Blender Console Window messages can also originate
internally from within the Blender code or from external sources such as Python scripts.

Common messages
* found bundled python: (FOLDER)

This message indicates that Blender was able to find the Python library for the Python interpreter embedded
within Blender. If this folder is missing or unable to be found, it is likely that an error will occur, and this
message will not appear.

¢ malloc returns nil()

When Blender carries out operations that require extra memory (RAM), it calls a function called malloc (short
for memory allocate) which tries to allocate a requested amount of memory for Blender. If this cannot be
satisfied, malloc will return nil/null/0 to indicate that it failed to carry out the request. If this happens Blender
will not be able to carry out the operation requested by the user. This will most likely result in Blender
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operating very slowly or shutting down. If you want to avoid running out of memory you can install more
memory in your system, reduce the amount of detail in your Blender models, or shut down other programs
and services which may be taking up memory that Blender could use.

Fig. 1.14: Layout dropdown
Screens Blender’s flexibility with windows lets you create customized working environments for different tasks such as
modeling, animating, and scripting. It is often useful to quickly switch between different environments within the same file.

To do each of these major creative steps, Blender has a set of pre-defined screens, that show you the types of windows you
need to get the job done quickly and efficiently. Screens are essentially pre-defined window layouts. If you are having trouble
finding a particular screen, you can use the search function at the bottom of the list (pictured right).

Default Screens available
3D View Full A full screen 3D view, used to preview your scene.
Animation Making actors and other objects move about, change shape or color, etc.

Compositing Combining different parts of a scene (e.g. background, actors, special effects) and filter them (e.g. color correc-
tion).

Default The default layout used by Blender for new files. Useful for modeling new objects.

Game Logic Planning and programming of games within Blender.

Motion Tracking Used for motion tracking with the movie clip editor.

Scripting Documenting your work and/or writing custom scripts to automate Blender.

UV Editing Flattening a projection of an object mesh in 2D to control how a texture maps to the surface.
Video Editing Cutting and editing of animation sequences.

Screens can be selected in the Info Window header that is at the top of the layout for preset screens. This is often confused for
a menu bar by those new to Blender; however it is simply a window showing only its header.

To cycle between screens use Ct r1-Right and Ctrl-Left.

Screen selector Seene selectar

Fig. 1.15: Screen and Scene selectors

By default, each screen layout ‘remembers’ the last scene it was used on. Selecting a different layout will switch to the layout
and jump to that scene.

All changes to windows, as described in Editor types, are saved within one screen. If you change your windows in one screen,
other screens won’t be affected.

Configuring your Screens
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Adding a new Screen Type Click on the “Add” button(l&) and a new frame layout will be created based on your current
layout.

Deleting a Screen  You can delete a screen by using the Delete datablock button (Bl). See Screen and Scene selectors above.

Rearranging a Screen Use the window controls to move frame borders, split and consolidate windows. When you have a
layout that you like, press Ct r1-U to update your User defaults. Be aware that all of the current scenes become part of those
defaults, so consider customizing your layouts with only a single, simple scene.

The properties window has a special option: pressing RMB on its background will allow you to arrange its panels horizontally
or vertically. Of the two, vertically-arranged panels have greater support.

Overriding Defaults When you save a .blend file, the screen layouts are also saved in it. When you open a file, enabling the
Load UI checkbox in the file browser indicates that Blender should use the file’s screen layouts (overriding your defaults in the
process). Leaving the Load UI checkbox disabled tells Blender to use the current layout.

Additional Layouts As you become more experienced with Blender, consider adding some other screen layouts to suit your
workflow as this will help increase your productivity. Some examples could include:

1-Model Four 3D windows (top, front, side and perspective), Properties window for Editing

2-Lighting 3D windows for moving lights, UV/Image Window for displaying Render Result, Properties window
for rendering and lamp properties and controls

3-Material Properties window for Material settings, 3D window for selecting objects, Outliner, Library script (if
used), Node Editor (if using Node based materials)

4-UV Layout UV/Image Editor Window, 3D Window for seaming and unwrapping mesh

5-Painting UV/Image Editor for texture painting image, 3D window for painting directly on object in UV Face Se-
lect mode, three mini-3D windows down the side that have background reference pictures set to full strength,
Properties window

6-Animation Graph Editor, 3D Window for posing armature, NLA Window
7-Node Big Node Editor window for noodles, UV/Image window linked to Render Result

8-Sequence Graph Editor, video sequence editor in Image Preview mode, video sequence editor in timeline mode,
a Timeline window, and the good old Properties window.

9-Notes/Scripting Outliner, Text Editor (Scripts) window

Note: Reuse your Layouts

If you create a new window layout and would like to use it for future .blend files, simply save it as the User default by pressing
Ctrl-U (don’t forget: all screens and scenes themselves will be saved as default too).

Scenes Scenes are a very useful tool for managing your projects. The Cube model in empty space you see when you open
Blender for the first time is the default scene. You can imagine scenes to be similar to tabs in your web browser. For example,
your web browser can have many tabs open at once. The tabs could be empty, showing identical views of the same web page,
showing different views of the same page or show entirely different pages altogether. Blender’s scenes work in much the same
way. You can have an empty scene, a complete independent copy of your scene or a new copy that links to your original scene
in a number of ways.

You can select and create scenes with the Scene selector in the Info window header (the bar at the top of most Blender layouts,
see Screen and Scene selectors).
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Screen selector Scene selectar
i i

Fig. 1.16: Screen and Scene selectors

Scene configuration

Fig. 1.17: Add Scene menu
Adding a new Scene You can add a new scene by clicking the Add button () in the scene selector option. When you create
a new scene, you can choose between a number of options to control its contents.
To choose between these options, it’s useful to understand the difference between Objects and Object Data. See Duplication.

The choices for adding a scene, therefore determine just how much of this information will be copied from the active scene to
the new one, and how much will be shared (linked).

New Creates an empty scene with default values.
Copy Settings Creates an empty scene but also copies the settings from the active scene into the new one.

Link Objects This option creates a new scene with the same settings and contents as the active scene. However, instead of
copying the objects, the new scene contains links to the objects in the old scene. Therefore, changes to objects in the new
scene will result in the same changes to the original scene, because the objects used are literally the same. The reverse is
also true.

Link Object Data Creates new, duplicate copies of all of the objects in the currently selected scene, but each one of those
duplicate objects will have links to the object-data (meshes, materials and so on) of the corresponding objects in the
original scene.

This means that you can change the position, orientation and size of the objects in the new scene without affecting other
scenes, but any modifications to the object-data (meshes, materials etc) will also affect other scenes. This is because a
single instance of the “object-data” is now being shared by all of the objects in all of the scenes that link to it.

More information at the Window Type page. This has the effect of making a new independent copy of the object-data.

Full Copy Using this option, nothing is shared. This option creates a fully independent scene with copies of the active scenes
contents. Every object in the original scene is duplicated, and a duplicate, private copy of its object-data is made as well.

To better understand the way Blender works with data, read through Blender’s Library and Data System.

Note: A Brief Example

Consider a bar scene in a film. You initially create the bar as a clean version, with everything unbroken and in its proper place.
You then decide to create the action in a separate scene. The action in your scene will indicate which type of linking (if any)
would suit your scene best.

Link Objects Every object will be linked to the original scene. If you correct the placement of a wall, it will move in every
scene that uses the bar as a setting.

Link Object Data Will be useful when the positions of objects need to change, but their shape and material settings will
remain constant. For example, chairs might stand on the floor in the “crowded bar” scene and up on the tables in the “we
are closing” scene. Since the chairs don’t change form, there is no need to waste memory on exact mesh-copies.
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Full Copy A glass shattering on the floor will need its own copy because the mesh will change shape.

It is not possible to do all of the above in the same scene, but it might help in understanding why you would link different
objects in different ways.

Deleting a Scene  You can delete a scene by using the Delete datablock button () from the scene selector option (see Screen
and Scene selectors).

Interface Controls

Panels Panels are collapsible sections within regions to help organise the interface. They are heavily used in the Properties
Editor but also appear elsewhere (For example: in the Tool Shelf or the Properties Shelf, available in some editors).

The image below shows panels in different regions in their expanded and collapsed state.
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Fig. 1.18: Expanded (1) and collapsed (2) Panels in the Properties Editor (right area) and in the additional Regions of the 3D
View Editor (left area)

* A click with the LMB on the title area of a panel expands or collapses it.
* A LMB drag motion over the title area will expand or collapse many at once.

* A Ctrl1+LMB click on the title area of a specific panel will collapse all other panels and make this the only expanded
one.

Some panels only show in certain contexts. So for instance the Tool Shelf will show different panels depending on the objects
mode.

There are some options available to customize panels to your preference:
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* You can change the position of a panel within its region by clicking and dragging it with the LMB on the little widget in
the upper right corner.

* The zoom factor of a whole region with panels can be changed by Ct r1+MMB clicking and moving the mouse anywhere
within that region.

* The alignment of the panels in the Properties Editor can be changed between vertical and horizontal. To do this click
with RMB somewhere within the main region of the Properties Editor and choose either Horizontal or Vertical from the
appearing menu. Keep in mind though that the panels are optimized for vertical alignment.

Buttons and Controls Buttons and other controls can be found in almost every Window of the Blender interface. The
different types of controls are described below.

Fig. 1.19: Operation button

Operation Buttons These are buttons that perform an operation when clicked with LMB. They can be identified by their gray
color in the default color scheme.

Fig. 1.20: Toggle buttons

Toggle Buttons Toggle buttons are typically displayed as check boxes. Clicking this type of button will toggle a state but will
not perform any operation.

Toggle Drag To change many toggle buttons at once, you can LMB drag over multiple buttons, This works for check-boxes,
toggles in the outliner and layer buttons.

Note: For layer buttons (a type of toggle button) it is often useful to hold Shift at the same time, to set or clear
many layers at once.

Fig. 1.21: Radio buttons

Radio Buttons Radio buttons are used to choose from a small selection of “mutually exclusive” options.

1.1. Getting Started 33



Blender User Manual, Release 2.75

Fig. 1.22: Number buttons

Number Buttons Number buttons can be identified by their labels, which in most cases contains the name and a colon
followed by a number. Number buttons can be edited in several ways:

Incremental Steps To change the value in steps, click LMB on the small triangles on the sides of the button.
Dragging To change the value in a wider range, hold down LMB and drag the mouse to the left or right.
Text Input Press LMB or Return to edit the value as a text field.
When entering values by hand, this button works like any other text button.
* Press Return to apply the change.

¢ Press Esc will cancel the value.

Fig. 1.23: Multi-value-editing

Multi-Value Editing It’s often useful to edit multiple values at once (object scale or render resolution for example).
This can be done by clicking on the button and dragging vertically to include buttons above/below.

After the vertical motion you can drag from side to side, or release the LMB to type in a value.

Expressions You can also enter expressions such as 32 instead of 6. or 5/10+3. Even constants like pi (3.142) or
functions like sqrt (2) (square root of 2) may be used.

These expressions are evaluated by Python; for all available math expressions see: math module reference

Units As well as expressions, you can mix units with numbers; for this to work, units need to be set in the scene settings
(Metric or Imperial).

Examples of valid units include:

e lcm

e Im 3mm

e Im, 3mm

e 2ft

e 3ft/0.5km

*2.2mm + 5’ / 3" - 2vyards

Note that the commas are optional. Notice how you can mix between metric and imperial even though the display can only
show one at a time.
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Unit Names Unit names have can be used with both long and short forms, here are listed recognized unit names you can use.

Plurals of the names are recognized too, so meter and meters can both be used.

Table 1.3: Imperial Units
Full Name | Short Name(s) | Scale of a Meter

thou mil 0.0000254
inch " in 0.0254
foot, feet " ft 0.0254
yard yd 0.9144
chain ch 20.1168
furlong fur 201.168
mile mi, m 1609.344

Table 1.4: Metric Units
Full Name | Short Name(s) | Scale of a Meter

micrometer | um 0.000001
millimeter mm 0.001
centimeter cm 0.01
decimeter dm 0.1
meter m 1.0
dekameter dam 10.0
hectometer hm 100.0
kilometer km 1000.0

Menu Buttons Blender uses a variety of different menus for accessing options, tools and selecting data-blocks.

Menu Shortcuts
* Arrow keys can be used to navigate.
e Each menu item has an underlined character which can be pressed to activate it.
* Number keys or num-pad can be used to access menu items. (Where 1 is the first menu item, 2 the second... etc).
* Press Return to activate the selected manu item.

¢ Press Esc to cancel the menu.

Header Menus Header menus are used to configure the editor and access tools.

Pop-Up Menus Pop-up menus are displayed as regular buttons, showing a range of options. For example, the Add Modifier
button will produce a menu with all of the available modifiers.

Data-Block Menus Menu buttons are used link data-blocks to each other. data-blocks are items like Meshes, Objects, Mate-
rials, Textures, and so on.

These menu’s may show a preview and allow you to search by name since its common all items wont fit in the list.

Sometimes there is a list of applied data-blocks (such as a list of materials used on the object). See data-block link buttons
above.

For details on the behavior of linking data see data-block.
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Fig. 1.24: Modifier options

Fig. 1.25: Datablock link menu with search

The first button (with an icon of the data-block type) opens up a menu to select an item by clicking LMB.
» The second button displays the name of the linked data-block which can be edited as a regular text field.
* The “+” button duplicates the current data-block and applies it.

¢ The “X” button clears the link.

Fig. 1.26: Datablock link buttons

¢ To select a datablock, click LMB on it.
* To add a new section (e.g. material, or particle system), click LMB on the “+” button to the right of the list.

* To remove a section, click LMB on the “-” to the right of the list.
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Common Shortcuts There are shortcuts shared between many button types.
While Hovering When the cursor is held over a button

* Ctrl-C - copy the value of the button.

Note: Pressing Ctr1-C over any Operation Buttons copies their Python command into the clipboard which can
be used in the Python console or in the text editor when writing scripts.

* Ctrl-V - paste the value of the button.
* RMB - open the context menu.
* Backspace - cleare the value (sets to zero or clears a text field).
* Minus - negate number values (multiply by —1. 0).
* Ctrl-Wheel - changes the value incremental steps.
For pop-up option menus buttons this cycles the value.
Animation:
e T -insert a keyframe.
e Alt-T - clear the keyframe.
e Alt-Shift-TI - clear all keyframes.
e D - assign a driver.
e Alt-D - clear the driver.
* K - add a keying set.
e Alt-K - clear the keying-set.
While Dragging Numbers
* Ctrl - while dragging snap the discrete steps.
e Shift - gives finer control over the value.
While Editing Text
* Home - go to the start.
* End - go to the end.
e Left, Right - move the cursor a single character.
e Ctrl-Left, Ctrl1-Right - move the cursor an entire word.
* Backspace, Delete - delete characters.
* Ctrl-Backspace, Ctrl-Delete - delete words.
* Holding Shift - while moving the cursor selects.
* Ctrl-C - copy the selected text.
e Ctrl-V - paste test at the cursor location.
* Ctrl-A - selects all text.
All Modes
e Esc, RMB - cancels.

e Return, LMB - confirms.
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Extended Controls This page documents some of the more involved interface controls.

Add Driver

Add to Eeying Set

Add Empty Keying Set

Grease Pencil Add New

Add Mew Layer

Add Selected To Active Shift Ctrl G
Add Text

Add Lamp

Add Carmera

Fig. 1.27: The [Space]-menu

Operator Search Menu A menu with access to all Blender commands is available by pressing Spacebar. Simply start
typing the name of the command you want to refine the list. When the list is sufficiently narrowed, LMB on the desired command
or navigate with Down and Up, activate it by pressing Return.

Color Picker All of the Color picker types have the common RGB, HSV and Hex options to show values.

Blender uses 0 — 1.0 values to express colors for RGB and HSV values.

Some colors also define an alpha value (A), below the color sliders.

You can optionally use hexidecimal (Hex) values, expressed as (RRGGBB), a common way to represent colors for HTML.

For more information about how to select the type of color picker, see: System preferences page.

Note: Blender corrects Gamma by default

for more information about how to disable Gamma correction in Blender, see: Color Management and Exposure page.

* Use Wheel to change overall brightness.

* Color sliders don’t have a default value; the last value before any changes is used instead.

Eye Dropper The eye dropper allows you to sample from anywhere in the Blender window.
The eyedropper can be use to select different kinds of data.
Color This is the most common usage.

Objects / Object-Data This is used with object buttons such as parent, constraints or modifiers to select an object from the 3D
view.

1.1. Getting Started 38



Blender User Manual, Release 2.75

Fig. 1.28: Fig. 2 - Color Picker - Circle

Circle (Default) A full gamut of colors ranging from center to the borders is always shown; center is a mix of the colors. Brightness is
adjusted with the right bar, from top to bottom. For operations that are capable of using Alpha, another slider is added at the bottom of
the color picker. See Fig. 2 - Color Picker - Circle

Fig. 1.29: Fig. 3 - Color Picker Square (HS + V)

Square (HS + V) Hue, Saturation plus Value —> A full gamut of colors is always shown. Brightness is subtracted from the base color chosen
on the square of the color picker moving the slider to the left. For operations that are capable of using Alpha, another slider is added
at the bottom of the color picker. See Fig. 3 - Color Picker - Square (HS + V)

Fig. 1.30: Fig. 4 - Color Picker Square (SV + H)

Square (SV + H) Saturation, Value plus Hue —> A full Gamut of colors is always shown at the bar in the middle of the color picker. Colors
are adjusted using the a range of brightness of the base color chosen at the color bar in the middle of the picker. For operations that are
capable of using Alpha, another slider is added at the bottom of the color picker. See Fig. 4 - Color Picker - Square (SV + H)

1.1. Getting Started 39



Blender User Manual, Release 2.75

Fig. 1.31: Fig. 5 - Color Picker Square (HV + S)

Square (HV + S) Hue, Value and Saturation —>* A full gamut of colors is always shown at the square of the color picker. Brightness is
added to the base color chosen on the square of the color picker moving the slider to the left. For operations that are capable of using
Alpha, another slider is added at the bottom of the color picker. See Fig. 5 - Color Picker - Square (HV + S)

Camera Depth Number buttons effecting distance can also use the eye-dropper, this is most useful for camera depth of field.
* E will activate the eye-dropper while hovering over a button.
* LMB dragging will mix the colors you drag over which can help when sampling noisy imagery.

* Spacebar resets and starts mixing the colors again.

Color Ramp I:D

Color Ramps enables the user to specify a range of colors based on color stops. Color stops are similar to a mark indicating
where the exact chosen color should be. The interval from each of the color stops added to the ramp is a result of the color
interpolation and chosen interpolation method. The available options for Color Ramps are:

Add (Button) Clicking on this button will add a stop to your custom weight paint map. The stops are added from the last
selected stop to the next one, from left to right and they will be placed in the middle of both stops.

Delete (Button) Deletes the selected color stop from the list.
‘F’ (Button) Flips the color band, inverting the values of the custom weight paint range.

Numeric Field Whenever the user adds a color stop to the custom weight paint range, the color stop will receive an index.
This field shows the indexes added (clicking in the arrows until the counter stops), and allows the user to select the color
stop from the list. The selected color stop will be shown with a dashed line.

Interpolation Options Enables the user to choose from 4 types of calculations for the color interpolation for each color stop.
Auvailable options are:

B-Spline Uses a B-Spline Interpolation for the color stops.
Cardinal Uses a Cardinal Interpolation for the color stops.
Linear Uses a Linear Interpolation for the color stops.
Ease Uses a Ease Interpolation for the color stops.
Constant Uses a Constant Interpolation for the color stops.
Position This slider controls the positioning of the selected color stop in the range.

Color Bar Opens a color Picker for the user to specify color and Alpha for the selected color stop. When a color is using
Alpha, the Color Bar is then divided in two, with the left side showing the base color and the right side showing the color
with the alpha value.
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Fig. 1.36: RGB Curves node

Curve Widget The Curve Widget is found in several places throughout Blender, such as:
* RGB Curves node
¢ Vector Curves node
* Paint/Sculpt brush falloff
* Color Management curves

The purpose of the Curve Widget is to allow the user to modify an input (such as an image) in an intuitive manner by smoothly
adjusting the values up and down using the curve.

The input values are mapped to the X-axis of the graph, and the Y-axis is mapped to the output values.

Control Points Like all curves in Blender, the curve of the Curve Widget is controlled using control points.

By default there are two control points: one at 0.0, 0.0 andoneat1.0, 1.0, meaning the inputis mapped directly to the
output (unchanged).

To move a control point Simply click and drag it around.

To add a new control point Click anywhere on the curve where there is not already a control point.
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To remove a control point select it and click the . button at the top right.

Controls Above the curve graph is a row of controls. These are:

Fig. 1.37: Node curve controls

Channel selector Allows to select appropriate curve channel.

Fig. 1.38: Curve channel selector

Zoom In Zoom into the center of the graph to show more details and provide more accurate control. To navigate around the
curve while zoomed in, click and drag in an empty part of the graph.

Zoom Out Zoom out of the graph to show less details and view the graph as a whole. You cannot zoom out further than the
clipping borders (see Clipping below).

Tools
Reset View
Vector Handle
Auto Handle

Extend Horizontal

Extend Extrapolated

Re Curve

Fig. 1.39: Advanced tools for curve

Reset View Resets view of the curve.

Vector Handle Vector type of curve point’s handle.

Auto Handle Automatic type of curve point’s handle.

Extend Horizontal Extends the curve horizontal.

Extend Extrapolated Extends the curve extrapolated.

Reset Curve Resets the curve in default (removes all added curve’s points).

Clipping Enable/disable clipping and set the values to clip to.
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Delete Remove the selected control point.

List View At the bottom of a list view (like the ones found in the object data properties) there are controls for filtering and
sorting and resizing.

Rename By pressing (Ctrl, LMB) over an item’s name, you can edit the text-field. This can also be achieved by double
clicking.

Resize The list view can be resized to show more or less items. Hover the mouse over the handle then click and drag the handle
to expand or shrink the list.

Filter Click the Show filtering options button to toggle filter option buttons.
Type part of a list item’s name in the filter text box to filter items by part of their name.
Filter Include When the magnifying glass icon has a + sign then only items that match the text will be displayed.
Filter Exclude When the magnifying glass icon has a — sign then only items that do not match text will be displayed.
Sort Sort list items.
Alphabetical This button switches between alphabetical and non-alphabetical ordering.

Inverse Sort objects in ascending or descending order. This also applies to alphabetical sorting, if selected.

Navigating

Introduction

The 3D View is where you perform most of the object modeling and scene creation. Blender has a wide array of tools and
options to support you in efficiently working with your mouse, keyboard and numpad.

3D Window Header The 3D View window is comprised of a workspace and a header. The header is shown at the bottom or
top of the workspace, and can be hidden if desired. The header shows you a menu and the current mode, as explained below.
Draw Mode Proportional editing

Orientation (view shading) object mode
Active object z Transform Lock
1 2 ock to
AT A 2 Lot O] g

LI_

Editnr
HE | Menu

\Orle [ 4 - ile 28 7 @S Global

Fig. 1.40: 3D View header.
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Pan Right
Pan Up

eft
Right
Back Numpad

Fly Navigation Shift F

ect as Camera Ctrl Numpad 0

Numpad 0

& Object Mc

Fig. 1.41: The View menu.

View Menu
Properties Panel Toggles the Properties side panel (N), which allows you to tweak many 3D view settings:
¢ Transform
¢ Grease Pencil
e View
e Item
* Display
* Background Images
¢ Transform Orientations

Tool Shelf Toggles the Tool Shelf (T), which appears on the left side of the 3d view, and allows you to perform various
operations, depending on the type of object selected, and the mode you are in.

Camera (NumpadO0) Switches the view to the current camera view.
Viewing angles: These commands change the view to the default Top/Bottom, Front/Back, or Left/Right views.
e Top (Numpad7)
¢ Bottom (Ctr1-Numpad7)
* Front (Numpadl)
e Back (Ctr1-Numpadl)
¢ Right (Numpad3)
e Left (Ctr1-Numpad3)
Cameras Menu: Set Active object as camera Active camera

Perspective/Orthographic View (Numpad5) These commands change the projection of the 3D view
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Navigation Menu This sub-menu contains commands for rotating and panning the view. Using these commands through the
menu is not that efficient. However, like all Blender menus, the much more convenient keyboard shortcuts are listed next
to the commands.

Align View This submenu allows you to align the 3D view in certain ways.
e Align to selected
* Center cursor and view all
 Align active camera to view
* View Selected
» Center View to cursor

Clipping Border... (Alt-B) Allows you to define a clipping border to limit the 3D view display to a portion of 3D
space.

Zoom Border... (Shift-B) Allows you to define the area you want to zoom into.
Show all Layers (~) Makes all of the display layers visible.

Global View/Local View (NumpadSlash) Global view shows all of the 3D objects in the scene. Local view only displays
the selected objects. This helps if there are many objects in the scene, that may be in the way. Accidentally pressing
NumpadSlash can happen rather often if you’re new to Blender, so if a bunch of the objects in your scene seem to have
mysteriously vanished, try turning off local view.

View Selected (NumpadPeriod)
Zooms the 3D view to encompass all the selected objects. Read more about Zooming the 3D View
View All (Home) Zooms the 3D view to encompass all the objects in the current scene.
Play Back Animation (A1t-3) Plays back the animation from the current frame.
Duplicate area in new window Clones the current 3D view in a new window
Quad View Toggles a four pane 3D view, each showing a different angle of the scene.

Toggle Full Screen (Ctr1-Up) Maximizes the 3D View window to fill the full screen area.

Select Menu This menu contains tools for selecting objects.

Read more about Selecting

Object Menu This menu appears when in Object Mode. In edit mode, it will change to the appropriate menu with editing
tools.

Read more about Objects

Fig. 1.42: The Mode drop-down list.

Mode List Blender has several modes of operation.
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Object Mode mode allows you to work with objects as a whole.
Edit Mode Allows you to modify the shape of the object.
Sculpt mode </modeling/meshes/editing/sculpt_mode> In this mode your cursor becomes a tool to shape the object
The cursor becomes a brush in:
 Vertex Paint mode
* Weight Paint mode

e Texture Paint mode.

ViewPort Shading List Allows you to change the way 3D objects are displayed in the viewport.
* Bounding Box
* Wireframe
* Solid
» Texture
* Material
* Rendered

Read more about 3D view options

Fig. 1.43: Pivot point selector.

Pivot Point Selector When rotating or scaling an object or group of vertices/edges/faces, you may want to shift the pivot
point (the transformation center) in 3D space. Using this selector, you can change the pivot point to the location of the:

* Active Element

* Median Point the average center spot of the selected items

¢ Individual Origins

* 3D Cursor

* Bounding Box Center
Use the Object Center to switch between transforming the entire objects, or just the position of the objects

Read more about Pivot Points

Transform (Manipulator) Selectors These handy selectors allow you to rotate or move objects by grabbing (clicking with
your mouse) their controls and moving your mouse in the axis.

Read more about Transform Manipulators
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Layer Selector Layers are well documented in the Layers page. Toggling layer visibility is covered in the section on
viewing layers andmoving objects between layers is also discussed in this page.

Lock to Scene By default, the “lock” button to the right of the layer buttons is enabled. This means that in this view, the
active layers and camera are those of the whole scene (and those used at render time). Hence, all 3D views locked this way will
share the same active layers and camera - when you change them in one view, all locked others will immediately reflect these
changes.

But if you disable this “lock” button, you then can specify different active layers and camera, specific to this view. This might be
useful if you don’t want to have your working areas (views) cluttered with the whole scene, and still have an ancillary complete
view (which is unlocked with e.g. all layers shown). Or to have several views with different active cameras. Remember that
you can use (Ctr1-NumpadO to make the active object the active camera.

Read more about Scenes

Snap to Mesh This “magnet” button controls the snapping tools that help with transforming and modeling objects.

Read more about Snapping

Render Buttons The Render Buttons render an OpenGL version of the 3D view.

The first button renders a still image of the Objects in the 3D view without displaying the grid, axes, etc. It uses the same Draw
mode as the 3D view, so it’s rather useful if someone asks to see the wireframe of an Object you’re working on.

The second button will render an animation of the 3D View, making it useful for making preview renders of animations. The
animation will be saved in the folder and format specified in the Output panel of the Render context.

3D View

To be able to work in the three dimensional space that Blender uses, you must be able to change your viewpoint as well as the
viewing direction of the scene. While we will describe the 3D View window, most of the other windows have similar functions.
For example, it is possible to translate and zoom a Butfons window and its panels.

Tip: Mouse Buttons and Numpad

If you have a mouse with less than three buttons or a keyboard without numpad, see the Keyboard and Mouse page of the
manual to learn how to use them with Blender.

Perspective and Orthographic Views
Reference

Mode: All modes
Menu: View — Perspective | View — Orthographic
Hotkey: Numpad5

Description Each 3D viewport supports two different types of projection. These are demonstrated in the Orthographic (left)
and perspective (right) projections image below.

Our eye is used to perspective viewing because distant objects appear smaller. Orthographic projection often seems a bit odd
at first, because objects stay the same size regardless of their distance. It is like viewing the scene from an infinitely distant
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Front Ortho Front Persp

User Ortho User Persp

Fig. 1.44: Orthographic (left) and perspective (right) projections.

point. Nevertheless, orthographic viewing is very useful (it is the default in Blender and most other 3D applications), because
it provides a more “technical” insight into the scene, making it easier to draw and judge proportions.

Fig. 1.45: Demonstration of camera view.

Options To change the projection for a 3D view, choose the View — Orthographic or the View — Perspective menu entry.
The Numpad5 shortcut toggles between the two modes. Changing the projection for a 3D view does not affect the way the
scene will be rendered. Rendering is in perspective by default. If you need to create an orthographic rendering, select the
camera, go to the Object Data context and press the Orthographic button in the Lens panel.

The View — Camera menu entry sets the 3D view to camera mode (NumpadO). The scene is then displayed as it will be
rendered later (see Demonstration of camera view). The rendered image will contain everything within the orange dotted line.
Zooming in and out is possible in this view, but to change the viewpoint, you have to move or rotate the camera.

If you have a large scene, viewing it through Camera View may not display all of the Objects in the scene. One possibility may
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be that the clipping distance of the camera is too low. The camera will only show objects that fall within the clipping
range.

Read more about Render perspectives
Read more about Camera View

Read more about Camera clipping

Technical Details

Perspective definition A perspective view is geometrically constructed by taking a scene in 3D and placing an observer at
point O. The 2D perspective scene is built by placing a plane (e.g. a sheet of paper) where the 2D scene is to be drawn in front
of point O, perpendicular to the viewing direction. For each point P in the 3D scene a PO line is drawn, passing by O and P.
The intersection point S between this PO line and the plane is the perspective projection of that point. By projecting all points
P of the scene you get a perspective view.

Orthographic definition In an orthographic projection, you have a viewing direction but not a viewing point O. The line is
then drawn through point P so that it is parallel to the viewing direction. The intersection S between the line and the plane is
the orthographic projection of the point P. By projecting all points P of the scene you get the orthographic view.

Rotating the View

Reference

Mode: All modes
Menu: View — Navigation
Hotkey: MMB / Numpad?2 / Numpad4 / Numpad6 / Numpad8 / Ctr1-Alt-Wheel

Description Blender provides four default viewing directions: Side, Front, Top and Camera view. Blender uses a right-angled
“Cartesian” coordinate system with the Z axis pointing upwards. “Side” corresponds to looking along the X axis, in the negative
direction, “Front” along the Y axis, and “top” along the Z axis. The Camera view shows the current scene as seen from the
camera view point.

Options You can select the viewing direction for a 3D viewport with the View menu entries, or by pressing the hotkeys
Numpad3 for “side”, Numpadl for “front”, Numpad7 for “top”. You can select the opposite directions if you hold Ctrl
while using the same numpad shortcuts. Finally NumpadO0 gives access to the “camera” viewpoint.

Apart from these four default directions, the view can be rotated to any angle you wish. Click and drag MMB on the viewport’s
area. If you start in the middle of the window and move up and down or left and right, the view is rotated around the middle of
the window. Alternatively, if the Emulate 3 button mouse option is select in the User Preferences you can press and hold A1t
while dragging LMB in the viewport’s area.

To change the viewing angle in discrete steps, use Numpad8 and Numpad?2 (which correspond to vertical MMB dragging, from
any viewpoint), or use Numpad4 and Numpad6 (or Ctr1-Alt-Wheel) to rotate the scene around the Z global axis from
your current point of view.

Note: Hotkeys

Remember that most hotkeys affect the active window (the one that has focus), so check that the mouse cursor is in the area
you want to work in before your use the hotkeys.
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Fig. 1.46: A 3D viewport’s View menu.
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TrackBall/Turntable By default, when you rotate the view as described above, you are using the turntable method. For some
users this is intuitive and for others it is not. If you feel you are having difficulties with this style of 3D window rotation you
can switch to the trackball style. With the trackball style you are rotating the scene as though you are rolling your hand across
a trackball.

The turntable style is fashioned more like a record player where you have two axes of rotation available, and the world seems
to have a better definition of what is “Up” and “Down” in it. The downside to using the Turntable style is that you lose some
flexibility when working with your objects. However, you gain the sense of “Up” and “Down” which can help if you are feeling
disoriented. Of course you can always switch between the styles depending on what you are working on.

Turntable

Fig. 1.47: View rotation.

To change the rotation “style”, use the User Preferences window. Click on the Input button and you will see an option for
choosing the Orbit style. There are two additional checkboxes for controlling the display in the 3D window in the Interface
tab in the User Preferences. Auto Perspective will automatically switch to perspective whenever the view is rotated using MMB.
Rotate Around Selection will rotate the view around the center of the current selection. If there is no selection at that moment
(e.g. if you used A to deselect everything), the last selection will be used anyway.

Panning the View

Reference

Mode: All modes

Menu: View —> Navigation

Hotkey:
Shift-MMB/Ctrl-Numpad2/Ctrl-Numpad4/
Ctrl-Numpadé6/Ctrl-Numpad8/Shift-Alt-LMB

Description To pan the view, hold down Shift and drag MMB in the 3D Viewport. For discrete steps, use the hotkeys
Ctrl-Numpad8, Ctrl-Numpad2, Ctrl-Numpad4 and Ctrl1-Numpadé as with rotating (note: you can replace Ctrl
by Shift). For those without a middle mouse button, you can hold Shift Alt while dragging with LMB.

Zooming the View
Reference

Mode: All modes
Menu: View —> Navigation
Hotkey: Ctr1-MMB /Wheel / NumpadPlus / NumpadMinus
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Description You can zoom in and out by holding down Ctrl and dragging MMB. The hotkeys are NumpadPlus and
NumpadMinus. The View — Navigation sub-menu holds these functions too as well. Refer to the 3D viewport’s View
menu image above for more information.

If you have a wheel mouse, you can perform all of the actions in the 3D viewport that you would do with NumpadPlus and
NumpadMinus by rotating the Wheel. To zoom a Butfons window, hold Ct r1-MMB and move your mouse up and down.

Note: If You Get Lost

If you get lost in 3D space, which is not uncommon, two hotkeys will help you: Home changes the view so that you can see
all objects (View — View All menu entry), while NumpadPeriod zooms the view to the currently selected objects when in
perspective mode (View — View Selected menu entry).

Zoom Border The Zoom Border tool allows you to specify a rectangular region and zoom in so that the region fills the 3d
view.

You can access this through the View menu, or the shortcut Shift-B, then LMB click and drag a rectangle to zoom into.

Alternatively you can zoom out using the MMB.

Dolly the View
Reference

Mode: All modes
Hotkey: Ctr1-Shift-MMB

Description In most cases its sufficient to zoom the view to get a closer look at something, however you may notice that at a
certain point you cannot zoom any closer.

This is because Blender stores a view-point thats used for orbiting and zooming, This works well in many cases but sometimes
you want to move the view-point to a different place - This is what Dolly supports, allowing you to transport the view from one
place to another.

You can dolly back and fourth by holding down Ctr1-Shift and dragging MMB.

Aligning the View

Align View These options allow you to align and orient the view in different ways. They are found in the View Menu

Align View to Selected menu These options align your view with specified local axes of the selected object, bone
or in Edit mode, with the normal of the selected face.

Hold down Shi ft while using the numpad to set the view axis.

Center Cursor and View All (Shift-C) moves the cursor back to the origin and zooms in/out so that you can
see everything in your scene.

Align Active Camera to View, Ctr1-Alt-NumpadO Gives your active camera the current viewpoint

View selected, NumpadPeriod Focuses view on currently selected object/s by centering them in the viewport,
and zooming in until they fill the screen.

Center view to cursor, Alt—Home Centers view to 3D-cursor
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View Selected See above

View All Home Frames all the objects in the scene, so they are visible in the viewport.

Local and Global View You can toggle between Local and Global view by selecting the option from the View Menu or using
the shortcut NumpadSlash. Local view isolates the selected object or objects, so that they are the only ones visible in the
viewport. This is useful for working on objects that are obscured by other ones, or have heavy geometry. Press NumpadSlash
to return to Global View.

Quad View

Reference

Mode: All modes
Menu: View — Toggle Quad View
Hotkey: Ctr1-Alt-Q

(1}h

Right Ortho

Fig. 1.48: Quad View

Toggling Quad View will split the 3D window into 4 views: 3 Ortho views and a Camera / User View. This view will allow you
to instantly see your model from a number of view points. In this arrangement, you can zoom and pan each view independently
but you cannot rotate the view. Note that this is different from splitting the windows and aligning the view manually. In Quad
View, the four views are still part of a single 3D window. So they share the same draw options and layers.

If you want to be able to rotate each view, you can un-check the Locked option.
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However in sometimes its preferable to split the view, so each can have its own configuration.

Read more about splitting windows

View Clipping Border

Reference

Mode: All modes
Menu: View — Set Clipping Border
Hotkey: A1t-B

Selecting a region

Region selected View rotated

Fig. 1.49: Region/Volume clipping.

Description To assist in the process of working with complex models and scenes, you can set the view clipping to visually
isolate what you’re working on.

Once clipping is used, you will only see whats inside a volume you’ve defined. Tools such as paint, sculpt, selection, transform-
snapping etc. will also ignore geometry outside the clipping bounds.

Once activated with A1t -B, you have to draw a rectangle with the mouse, in the wanted 3D view. The created clipping volume
will then be:

* A right-angled parallelepiped (of infinite length) if your view is orthographic.
* A rectangular-based pyramid (of infinite height) if your view is in perspective.

To delete this clipping, press A1t —B again.

Example The Region/Volume clipping image shows an example of using the clipping tool with a cube. Start by activating the
tool with A1t —B (upper left of the image). This will generate a dashed cross-hair cursor. Click with the LMB and drag out a
rectangular region shown in the upper right. Now a region is defined and clipping is applied against that region in 3D space.
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Notice that part of the cube is now invisible or clipped. Use the MMB to rotate the view and you will see that only what is inside
the pyramidal volume is visible. All the editing tools still function as normal but only within the pyramidal clipping volume.

The dark gray area is the clipping volume itself. Once clipping is deactivated with another A1t -B, all of 3D space will become
visible again.

View Navigation

Reference

Mode: All modes
Hotkey: Shift-F

Description When you have to place the view, normally you do as described above.

However, there are cases in which you really prefer to just navigate your model, especially if it’s very large, like environments
or some architectural model. In these cases viewing the model in perspective mode has limitations, for example after zooming a
lot of panning is extremely uncomfortable and difficult, or you apparently cannot move the camera any nearer. As an example,
try to navigate to a very distant object in the view with traditional methods (explained above) and see what you can get.

With Walk mode and F1ly mode you move, pan and tilt, and dolly the camera around without any of those limitations.

Walk

Fig. 1.50: View Navigation.

In the User Preferences window select the navigation mode you want to use as default when invoking the View Navigation
operator. Alternatively you can call the individual modes from the View Navigation menu.

Camera View

Reference

Mode: All modes
Menu: View — Camera — Active Camera
Hotkey: NumpadO0

Cameras View can be used to virtually compose shots and preview how the scene will look when rendered. Pressing NumpadO0
will show the scene as viewed from the currently active camera. In this view you can also set the Render Border which defines
the portion of the camera view to be rendered.
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Perspective view Camera view Rendered image

Fig. 1.51: Camera view provides a preview for the final rendered image.

Fig. 1.52: Render Border toggle

Render Border While in camera view, you can define a Render Border by pressing Ct r1-B. This will allow you to draw
out a dotted orange rectangle within the camera view. Your renders will now be limited to the part of scene visible within the
render border. This can be very useful for reducing render times. The border can be disabled by disabling the Border option in
the Dimensions panel of the Render context or by using Ct r1-B to set a Render Border larger than the camera view.

Note: Anti-Aliasing and blur options with borders

Note that when Render Borders are activated, Full Sampling Anti-Aliasing will be disabled while Sampled Motion Blur will
become available.

Read more about Anti-Aliasing Read more about Motion Blur

Fig. 1.53: Render border and associated render.

Read more about Render Output options

Read more about Cameras
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Transformations

Introduction

Transformations refer to a number of operations that can be performed on a selected Object or Mesh that alters its position or
characteristics.

Basic transformations include:
* Grabbing (moving)
* Rotating
* Scaling

More advanced transformations such as mirroring, shearing and warping can be found in the Advanced
Transformations section.

Grab/Move

Reference

Mode: Object Mode, Edit Mode, and Pose Mode for the 3D View; UV/Image Editor Tools, Sequence Editor, Dopesheet, and
Graph Editor for other specific types of Grab/Move operation.

Menu: Context Sensitive, Object Based —> Transform —> Grab/Move
Hotkey: G or combinations for specific Axis constraint

In Object Mode, the grab/move option lets you translate (move) objects. It also lets you translate any elements that make up
the object within the 3D space of the active 3D viewport. Grab/Move works similarly here as it does in the Node Editor, Graph
Editor, UV Editor, Sequencer, etc.

Options and other details will be discussed in their respective sections.

Fig. 1.54: Translation Display

While Grab/Move is active, the amount of change in the X, Y and Z co-ordinates is displayed at the bottom left corner of the
3D View window.

3D View There are 2 ways to Grab/Move in 3D View:
* Using shortcuts and combinations of shortcuts.

* Using the Transform Widget helper. This can be toggled from the Translation Widget in the header of the 3DView.

Transform Widget In the default installation of Blender, this is the Transform Widget. It is active by default. You can use
the widget by holding LMB over it and dragging in the 3D view.
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Fig. 1.55: Translation Widget

Shortcuts in the 3D View A quicker way to move objects in 3D space is with the G hotkey. Pressing G activates “Grab/Move”
transformation mode. The selected object or data then moves freely according to the mouse pointer’s location and camera. Using
this shortcut in combination with specifc shortcuts which specify a chosen axis gives you full control over your transformation.

LMB Confirm the move, and leave the object or data at its current location on the screen.

Fig. 1.56: Axis-Constraint in action

MMB Constrain the move to the X, Y or Z axis according to the position of the mouse pointer in the 3D View. After pressing
the G key, if the MMB is pressed, a visual option to constrain the translation will be available, showing the three axes in
the 3D View space. The axis of choice to confirm the operation will depend on the axis about which the MMB is released.
At any point during the operation, the chosen axis can be changed by pressing X, Y, Z on the keyboard.

RMB or Esc Cancel the move, and return the object or data to its original location.

Shift + X/¥/Z This modifying hotkey locks the translation axis, allowing the object to move freely on the two axes that aren’t

locked. For example, Shift + X means the object will translate on the Y and Z axes while remaining at the same point
on the X axis.

Alt + G clears any previous transformation on the object and sets its origin back to the center. This only works in Object Mode.

You can also move an object by clicking and holding RMB on the object to move it. To confirm the action, press LMB.

Note: This behavior can be changed using Release Confirms in the User Preferences, so that a single RMB drag can be used to
move and confirm.
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Fig. 1.57: Shift+X in action

Controling Grab/Move Precision In addition to the Axis constraint options listed above, Blender offers options to limit the
amount of the transformation in small or predefined steps.

Shift Slow translation mode. While still in the grab mode i.e. after G is pressed, holding down Shift reduces how quickly
the object moves and allows extra precision.

Ctrl This activates snapping based on the snapping constraint which has been already set. You may not be able to enable
every snapping option in all cases.

Ctrl + Shift Precise snap. This option will move the object with high precision along with the snapping constraint.

X/Y/Z + decimal number This option limits the transformation to the specified axis and the decimal number specified will be
the magnitude of the translation along that axis. This decimal number is displayed at the bottom left corner of the 3D
view window as it is entered.

* Hitting Backspace during number entry and deleting the number removes the numerical specification option but
the object will remain constrained to the same axis.

 Hitting / during number entry switches the number being entered to its reciprocal, e.g. 2 / results in 0.5 (1/2), 2 /
0 results in 0.05 (1/20).

» The axis of movement can be changed at any time during translation by typing X/Y/Z.

Orientations There are 5 standard orientation references for all transformations. You can find out more about transform
orientations here.

Jrientation
WView

Marrmal

Girmbal

Loca

Global

2 L' '-.jr .E View E

Fig. 1.58: Orientation choice menu

* Global (the default)
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* Local
* Normal
* Gimbal
* View

Each mode is a co-ordinate system in which transformations can be carried out. These orientations can be chosen from the
pop-up menu to the side of the controls which toggle and select the transformation manipulator widgets.

If you have changed the orientation to something other than Global, you can hotkey your chosen axis of orientation by hitting
the relevant axis modifying hotkey twice instead of just once. Hitting the axis modifying hotkey three times reverts back to
Global orientation.

* The G hotkey followed by xx or yy or zz allows you to translate the object in the object’s Local axis by default, or on
an axis of the selected orientation if the transform orientation is not set to Global. This modifying hotkey combination
can be followed with numbers as described in the previous section.

* The G hotkey followed by Shift and xx or yy or zz will lock the object’s translation on a single Local axis by default,
or on an axis of the selected orientation if the transform orientation is not set to Global. Locking one axis means the
selected object moves freely on the other two axes.

Fig. 1.59: Numerical Entry Display

Other Editor Windows In other editors such as the UV/Image Editor, Sequence Editor, Dopesheet and Graph Editor, the
Grab/Move Operations are used to move objects or elements - the difference from 3D View is that only two axes are used -
usually X and Y. You can use many of the same Grab/Move hotkeys after G (such as Shift or X) in other editor windows and
they will work much the same way as they do in 3D View. Rotating and scaling also work in certain editors as well.

Python Scripting You can use Python Scripting in Blender to Grab/Move Objects or elements to a specific location, either
using the Python interactive console or running a Python script in the Text Editor Window.

Getting the location vector for current object bpy . context.scene.objects.active.location returns you the lo-
cation vector for the active object in the scene. You can assign a different value to the location vector to change the position of
the object.

Operator for translating active object and its syntax:

bpy.ops.transform.translate (value=(<DX>, <DY>, <DZ>), constraint_axis=(<bool>,
<bool>,<bool>), constraint_orientation='<ORIENTATION NAME>', mirror=<bool>,
proportional="<ENABLE?DISABLE>"', proportional_edit_falloff='<FALLOFF TYPE>',
proportional_size=<INT>, snap=<bool>, snap_target='<SNAP TARGET>', snap_point=<x,y,z>,
snap_align=<bool>, snap_normal=<x,y,z>, texture_space=<bool>, release_confirm=<bool>)

Hints

* Moving an object in Object mode changes the object’s origin. Moving the object’s vertices/edges/faces in Edit Mode
doesn’t change the object’s origin.
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Rotate

Reference

Mode: Object and Edit modes
Menu: Object/Mesh/Curve/Surface — Transform — Rotate
Hotkey: R

Description Rotation is also known as a spin, twist, orbit, pivot, revolve, or roll and involves changing the orientation of
elements (vertices, edge, face, Object etc) around one or more axes or the element’s Pivot Point. There are multiple ways to
rotate an element which include:

* The keyboard shortcut (R)
e The 3D manipulator widget
* The Properties menu (V)

Basic rotation usage and common options are described below. For additional information, you may wish to read the Transform
Control and Orientation pages which provide more information about options such as Precision, Axis Locking, Numeric Input,
Snapping and the different types of Pivot Point.

Read more about Transform Control Read more about Transform Orientations

Usage

Rotation using the keyboard shortcut
» Use RMB to select the elements you want to rotate.
» Tap R once to enter rotation mode.

* Rotate the elements by moving the mouse. The closer the mouse is to the elements’s center, the higher the rotation
influence.

* LMB click to accept changes.

The amount of rotation will be displayed in the bottom left hand corner of the 3D window.

Fig. 1.60: Rotation values

Constraining the rotation axis (axis locking) Rotation can be constrained to a particular axis or axes through the use of
Axis Locking. To constrain rotation, the following shortcuts can be used:

* R, X: Rotate only along the X Axis
* R, Y: Rotate only along the Y Axis

* R, Z: Rotate only along the Z Axis
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Axis locking can also be enabled by pressing the MMB after enabling rotation and moving the mouse in the desired direction e.g.
* R, move the mouse along the X axis, MMB: Rotate only along the X Axis

Read more about Axis Locking

Fine Tuning The Rotation Precise control can be had over rotation through the use of the Shift and Ctrl keys to limit
rotation to discrete amounts. You can also enter a numerical value in degrees to specify the amount of rotation after after
initiating a rotation transformation.

* Hold Ctrl down while performing a rotation to rotate the selected element in 5 degree increments.

* Hold Shift down while performing a rotation to rotate the selected element in 0.01 degree increments.

Hold Shift-Ctrl down while performing a rotation to rotate the selected element in 1 degree increments.
* Press R, type in a number and press Return to confirm.

¢ Press R, R to enable Trackball rotation.

Tip: Orientation dependant rotations

By default, all rotations happen around a Global Orientation. You can change the rotation orientation by pressing the axis key
twice. For example, pressing R, X, X will by default set rotation to occur around the local orientation.

Read more about Precision Control Read more about Numerical Transformations Read more about Transform Orientations

Fig. 1.61: Rotation Transform Manipulator

Rotation with the 3D Transform Manipulator In the 3D View header, ensure that the Transform Manipulator is enabled
(the red, green, and blue triad is selected). Set the manipulator type to rotation (the highlighted arc icon shown below).

 Select your element with RMB.

» Use LMB and drag any of the three colored axes on the rotation manipulator to rotate your object along that axis. You can
alsouse Shift, Ctrl or numeric input with the 3D manipulator widget for further control.

* Your changes will be applied when you release LMB or press Spacebar or Return. Your changes will be cancelled if
you press RMB or Esc.

Read more about the 3D Transform Manipulator

Rotation with the Properties Panel Rotation values can also be specified in the Properties panel (N) by altering the degree
value in the rotation slider of the Transform panel. Rotation along particular axes can be enabled or disabled by toggling the
padlock icon. The rotation mode (Euler, Axis Angle, Quaternion) can also be set in this panel from the drop down box.

Read more about Panels
Read more about rotation modes

Additional detail about rotation modes
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Fig. 1.62: Rotation transform properties panel.

Scale

Reference

Mode: Object and Edit modes
Menu: Object/Mesh/Curve/Surface — Transform — Scale
Hotkey: S

Description Pressing S will enter the Scale transformation mode where the selected element is scaled inward or outward
according to the mouse pointer’s location. The element’s scale will increase as the mouse pointer is moved away from the Pivot
Point and decrease as the pointer is moved towards it. If the mouse pointer crosses from the original side of the Pivot Point to
the opposite side, the scale will continue in the negative direction and flip the element.

Read more about Pivot Points

Fig. 1.63: Basic scale usage. From left to right, the panels show: the original Object, a scaled down Object, a scaled up Object
and a scale-flipped Object.

There are multiple ways to scale an element which include:
* The keyboard shortcut (S)
¢ The 3D manipulator widget
* The Properties menu (N)

Basic scale usage and common options are described below. For additional information, you may wish to read the Transform
Control and Orientation pages which provide more information about options such as Precision, Axis Locking, Numeric Input,
Snapping and the different types of Pivot Point.

Read more about Transform Control

Read more about Transform Orientations
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Usage

Scaling using the keyboard shortcut
» Use RMB to select the elements you want to scale.
» Tap S once to enter scale mode.
* Scale the elements by moving the mouse.
* LMB click to accept changes.

The amount of scaling will be displayed in the bottom left hand corner of the 3D window.

Fig. 1.64: Scale values

Constraining the scaling axis (axis locking) Scaling can be constrained to a particular axis or axes through the use of Axis
Locking. To constrain scaling, the following shortcuts can be used:

* S, X: Scale only along the X Axis
e S, Y: Scale only along the Y Axis
* S, Z: Scale only along the Z Axis
Axis locking can also be enabled by pressing the MMB after enabling scaling and moving the mouse in the desired direction e.g.
* S, move the mouse along the X axis, MMB: Scale only along the X Axis

Read more about Axis Locking

Fine Tuning The Scaling Precise control can be had over scaling through the use of the Shift and Ctrl keys to limit
scaling to discrete amounts. You can also enter a numerical value in Blender Units (BU) to specify the amount of scaling after
after initiating a scale transformation.

* Hold Ctr1 down while scaling to scale the selected element in degree 0.1 BU increments.
* Hold shift down while scaling to scale the selected element in very fine increments.
* Hold Shift-Ctrl down while scaling to scale the selected element in 0.01 BU increments.

 Press S, type in a number and press Return to confirm.

Tip: Orientation dependent scaling

By default, all scaling happens around a Global Orientation. You can change the scaling orientation by pressing the axis key
twice. For example, pressing S, X, X will by default set scaling to occur around the local orientation.

Read more about Precision Control
Read more about Numerical Transformations

Read more about Transform Orientations
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Fig. 1.65: Scaling Transform Manipulator

Scaling with the 3D Transform Manipulator In the 3D View header, ensure that the Transform Manipulator is enabled (the
red, green, and blue triad is selected). Set the manipulator type to scale (the highlighted square icon shown below).

* Select your element with RMB.

» Use LMB and drag any of the three colored axes on the scaling manipulator to scale your object along that axis. You can
also use Shift, Ctrl or numeric input with the 3D manipulator widget for further control.

* Your changes will be applied when you release LMB or press Spacebar or Return. Your changes will be cancelled if
you press RMB or Esc.

Read more about the 3D Transform Manipulator

Fig. 1.66: Scale transform properties panel.

Scaling with the Properties Panel Scale values can also be specified in the Properties panel (N) by altering the amount value
in the scaling slider of the Transform panel. Scaling along particular axes can be enabled or disabled by toggling the padlock
icon.

Read more about Panels

Read more about scaling modes

Transform Control

Transform controls can be used to modify and control the effects of the available transformations.

The following pages detail the available control options:

Precision

Reference

Mode: Object and Edit modes
Hotkey: Ctrl and/or Shift
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Description Holding Ctr1 or Shift during a transformation operation (such as grab/move, rotate or scale) will allow you
to perform the transformation in either fixed amounts, very small amounts or both. The magnitude of the transformation can
be viewed in the 3D window header in the bottom left hand corner. Releasing Ctr1 or Shift during the transformation will
cause the movement to revert back to its normal mode of operation.

Read more about Window Headers

Usage

With hotkeys Press G, R or S and then hold either Ctr1l, Shift or Ctrl-Shift.

With the Transform Manipulator Hold Ctrl, Shift or Ctrl-Shift and click on the appropriate manipulator handle.
Then move the mouse in the desired direction. The reverse action will also work i.e. clicking the manipulator handle and then
holding the shortcut key for precision control.

Read more about the Transform Manipulator

Tip: Combining with other controls

All of the precision controls detailed on the page can be combined with the Axis Locking controls and used with the different
Pivot Points.

Holding CTRL

Fig. 1.67: 1 Blender Unit - shown at the default zoom level.

Grab/move transformations For grab/move operations at the default zoom level, holding Ct r1 will cause your selection to
move by increments of 1 Blender Unit (1 BU) (i.e. between the two light grey lines). Zooming in enough to see the next set
of grey lines will now cause Ct r1 movements to occur by 1/10 of a BU. Zooming in further until the next set of grey lines
becomes visible will cause movement to happen by 1/100 of a BU and so on until the zoom limit is reached. Zooming out will
have the opposite effect and cause movement to happen by increments of 10, 100 etc BU.

Read more about Zooming

Rotation transformations Holding Ct r1 will cause rotations of 5 degrees.

Scale transformations Holding Ct r1 will cause size changes in increments of 0.1 BU.

Note: Snapping modes

Note that if you have a Snap Element option enabled, holding Ct r1 will cause the selection to snap to the nearest element.
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Read more about Snapping

Holding SHIFT Holding Shift during transformations allows for very fine control that does not rely on fixed increments.
Rather, large movements of the mouse across the screen only result in small transformations of the selection.

Holding CTRL and SHIFT

Grab/move transformations For grab/move operations at the default zoom level, holding Ctr1-Shift will cause your
selection to move by increments of 1/10 Blender Units. Holding Ct r1-Shift at any zoom level will cause the transformation
increments to always be 1/10 of the increment if you were only holding Ctr1.

Rotation transformations Holding Ctr1-Shift will cause rotations of 1 degree.

Scale transformations Holding Ct r1-Shift will cause size changes in 0.01 BU increments.

Fig. 1.68: Numeric input in the 3D window header

Numeric input Using the mouse for transformations is convenient, but if you require more precise control, you can also enter
numeric values. After pressing G, R or S, type a number to indicate the magnitude of the transformation.

You can see the numbers you enter in the bottom left hand corner of the 3D window header. Negative numbers and decimals
can be entered by pressing the minus (Minus) and period (. ) keys respectively.

Translation To move Objects, vertices, faces or edges select the element, press G and then type a number. By default and
with no other key presses, movement will occur along the X-axis. To confirm the movement, press Return or LMB. To cancel
the movement, press Esc or RMB. If you mistype the value, press Backspace to cancel the current entry and retype a new
value.

To enter numeric values for multiple axes, use the Tab key after entering a value for the axis. e.g. To move an Object, one (1)
Blender unit on all three axes press: G, 1, Tab, 1, Tab, 1. This will move the element one unit along the X-axis, followed by
the Y-axis and then the Z-axis.

You can also combine numeric input with axis locking to limit movement to a particular axis. To do so, press G followed by X,
Y or Z to indicate the axis. Then type in the transform amount using (0 - 9) followed by Return to confirm. Pressing X, Y or
Z will initially constrain movement to the Global axis. Pressing X, Y or Z again will constrain movement to the orientation set
in the Transform Orientation setting of the 3D window header.

Read more about Transform Orientations

Read more about Axis Locking
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Rotation To specify a value for clockwise rotation, press R, (0 - 9), then Return to confirm. To specify counter-clockwise
rotation press R, Minus, (kbd:0 - 9), then Return to confirm. Note that 270 degrees of clockwise rotation is equivalent to -90
degrees of counter-clockwise rotation.

Scaling Objects, faces and edges can be scaled by pressing S, (0 - 9), then Return to confirm., Scaling transformations can
also be constrained to an axis by pressing X, Y or Z after pressing S. Essentially, scaling with numeric values works in almost
identical fashion to translation. The primary difference is that by default, scaling applies equally to all three axes. e.g. pressing
S, 0.5, Return will scale an Object by 0.5 on all three axes.

Fig. 1.69: Transformations can also be entered through the Transform panel on the Properties shelf.

Numeric input via the Properties shelf It is also possible to enter numeric values for each transformation using the Trans-
form panel found on the Properties shelf (N). The Transform panel can also be used to prevent transformations along particular
axes by clicking the lock icon.

Transform Properties Each object stores its position, orientation, and scale values. These may need to be manipulated
numerically, reset, or applied.

Transform Properties Panel
Reference

Mode: Edit and Object modes
Menu: Object — Transform Properties
Hotkey: N

The Transform Properties section in the View Properties panel allows you to view and manually/numerically control the posi-
tion, rotation, and other properties of an object, in Object mode. In Edit mode, it mainly allows you to enter precise coordinates
for a vertex, or median position for a group of vertices (including an edge/face). As each type of object has a different set of
options in its Transform Properties panel in Edit mode, see their respective descriptions in the Modeling chapter.

Options in Object mode
Location The object’s center location in global coordinates.
Rotation The object’s orientation, relative to the global axes and its own center.

Scale The object’s scale, relative to its center, in local coordinates (i.e. the Scale X value represents the scale along the local
X-axis). Each object (cube, sphere, etc.), when created, has a scale of one blender unit in each local direction. To make
the object bigger or smaller, you scale it in the desired dimension.
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Fig. 1.70: Transform Properties panel in Object mode.
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Dimensions The object’s basic dimensions (in blender units) from one outside edge to another, as if measured with a ruler.
For multi-faceted surfaces, these fields give the dimensions of the bounding box (aligned with the local axes - think of a
cardboard box just big enough to hold the object).

Use this panel to either edit or display the object’s transform properties such as position, rotation and/or scaling. These fields
change the object’s center and then affects the aspect of all of its vertices and faces.

Note: center

Some fields have extra functionality or features, such as scroll regions. When attempting to edit these types of fields it is easier
to use Shift-LMB instead of just LMB. After you have edited a field click outside of the field’s edit area or press Return
to confirm the changes. Changes will be reflected in the display window immediately. To cancel, press Esc. For further
descriptions of the other features of an edit field see The Interface section.

Transform Properties Locking The locking feature of the Location, Rotation and Scale fields allows you to control a trans-
form property solely from the properties panel. Once a lock has been activated any other methods used for transformation are
blocked. For example, if you locked the Location X field then you can’t use the mouse to translate the object along the global
X axis. However, you can still translate it using the Location X edit field. Consider the locking feature as a rigid constraint only
changeable from the panel.

To lock a field, click the padlock icon next to the field. The field is unlocked if the icon appears as (

[l

), and it is locked if the icon appears as (

Clear Object transformations
Reference

Mode: Object mode
Menu: Object — Clear — Clear Location/Clear Scale/Clear Rotation/Clear Origin
Hotkey: A1t-G,Alt-S,Alt-R,Alt-0

Description Clearing transforms simply resets the transform values. The objects location and rotation values return to 0, and
the scale returns to 1.

Mirrar

Fig. 1.71: Clear Transformation menu

Clear Options
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Clear Location A1t-G Clear (reset) the location of the selection. This will move the selection back to the coordinates 0,0,0.
Clear Scale A1t-S Clear (reset) the scale of the selection. This will resize the selection back to the size it was when created.

Clear Rotation A1t-R Clear (reset) the rotation of the selection. This will set the rotation of the selection to 0 degrees in each
plane.

Clear Origin A1t—0 Clear (reset) the origin of the Child objects. This will cause Child objects to move to the coordinates of
the parent.

Apply Object transformations

Reference

Mode: Object mode
Menu: Object — Apply —
Hotkey: Ctrl1-A

Applying transform values essentially resets the values of object’s position, rotation, or scale, but does not actually do anything
to the object. The center point is moved to the origin and the transform values are set to zero. In terms of scale, the scale values
return to 1.

To apply a transform select the Apply sub-menu from the Object menu or use the shortcut Ct r1-A and select the appropriate
transform to apply

Make Duplicates Real unlinks linked duplicates so each duplicate now has its own datablock.

Shift Ctrl A

3 P Global

Fig. 1.72: Apply Transformation menu

Apply Options

Apply Location Ctr1-A Apply (set) the location of the selection. This will make Blender consider the current location to be
equivalent to O in each plane i.e. the selection will not move, the current location will be considered to be the “default
location”. The Object Center will be set to actual 0,0,0 (where the colored axis lines intersect in each view).

Apply Rotation Ctr1-A Apply (set) the rotation of the selection. This will make Blender consider the current rotation to be
equivalent to 0 degrees in each plane i.e. the selection will not rotated, the current rotation will be considered to be the
“default rotation”.

Apply Scale Ctrl-A Apply (set) the scale of the selection. This will make Blender consider the current scale to be equivalent
to 0 in each plane i.e. the selection will not scaled, the current scale will be considered to be the “default scale”.

Apply Rotation and Scale Ctr1-A Apply (set) the rotation and scale of the selection. Do the above two applications simul-
taneously.

Apply Visual Transform Ctrl-A Apply (set) the result of a constraint and apply this back to the Object’s location, rotation
and scale. See the following post for more detailed discussion: Apply visual transform.

Make Duplicate Real Shift-Ctrl-A Make any duplicates attached to this Object real so that they can be edited.
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Proportional Edit Proportional Edit is a way of transforming selected elements (such as vertices) while having that transfor-
mation affect other nearby elements. For example, having the movement of a single vertex cause the movement of unselected
vertices within a given range. Unselected vertices that are closer to the selected vertex will move more than those farther from
it (i.e. they will move proportionally relative to the location of the selected element). Since proportional editing affects the
nearby geometry, it is very useful when you need to smoothly deform the surface of a dense mesh.

Note: Sculpting

Blender also has Sculpt Mode that contains brushes and tools for proportionally editing a mesh without seeing the individual
vertices.

Object mode

Reference

Mode: Object mode
Menu: Via the icon in the header indicated by the yellow square in the below image.

Hotkey: O

Proportional editing is typically used in Edit mode, however, it can also be used in Object mode. In Object mode the tool works
on entire objects rather than individual mesh components. In the image below, the green cube is the active Object, while the red
and blue cubes are located within the proportional edit tool’s radius of influence. When the green cube is moved to the right,
the other two cubes follow the movement.

Fig. 1.73: Proportional editing in Object mode.

Edit mode

Reference

Mode: Edit mode
Menu: Mesh — Proportional Editing and via the highlighted icon in the below image
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Hotkey: 0/ A1t-0/Shift-0

When working with dense geometry, it can become difficult to make subtle adjustments to the vertices without causing visible
lumps and creases in the model’s surface. When you face situations like this the proportional editing tool can be used to
smoothly deform the surface of the model. This is done by the tool’s automatic modification of unselected vertices within a
given range.

Without proportional With proportional
edit edit

Fig. 1.74: Proportional editing in Edit mode.

Influence You can increase or decrease the radius of the proportional editing influence with the mouse wheel WheelUp /
WheelDown or PageUp / PageDown respectively. As you change the radius, the points surrounding your selection will
adjust their positions accordingly.

Fig. 1.75: Influence circle.

Fig. 1.76: Proportional Editing tool.

Options The Proportional Editing mode menu is on the 3D View header.

Disable (O or A1t—0) Proportional Editing is Off, only selected vertices will be affected.
Enable (O or A1t-0) Vertices other than the selected vertex are affected, within a defined radius.
Projected (2D) Depth along the view is ignored when applying the radius.

Connected (A1t-0) Rather than using a radius only, the proportional falloff spreads via connected geometry. This means that
you can proportionally edit the vertices in a finger of a hand without affecting the other fingers. While the other vertices
are physically close (in 3D space), they are far away following the topological edge connections of the mesh. The icon
will have a grey center when Connected is active. This mode is only available in Edit mode.
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Fig. 1.77: Falloff menu.

(1) Plane.001

Right Ortho

(1) Plane.001

Fig. 1.78: The difference between regular and Projected (2D) proportional option (right).
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Falloff While you are editing, you can change the curve profile used by either using the Mesh — Proportional Falloff submenu,
using the toolbar icon (Falloff menu), or by pressing Shift -0 to toggle between the various options.

Examples Switch to a front view (Numpad1) and activate the grab tool with G. As you drag the point upwards, notice how
nearby vertices are dragged along with it. When you are satisfied with the placement, click LMB to fix the position. If you are
not satisfied, cancel the operation and revert your mesh to the way it looked before with RMB (or Esc).

You can use the proportional editing tool to produce great effects with the scaling (S) and rotation (R) tools, as A landscape
obtained via proportional editing shows.

Rotation

Fig. 1.93: A landscape obtained via proportional editing.

Combine these techniques with vertex painting to create fantastic landscapes. The final rendered landscape image below shows
the results of proportional editing after the application of textures and lighting.

Fig. 1.94: Final rendered landscape.

Manipulators

Reference

Mode: Object and Edit modes
Hotkey: Ctrl-Spacebar

In combination with axis locking, the normal Transform commands (G for Grab, R for Rotation, S for Scale), can be used to
manipulate objects along any axis. However, there may be times when these options are not adequate. For example, when you
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want to translate a single face on a randomly rotated object in a direction perpendicular to the face’s normal. In instances like
this, Transform Manipulators may be useful.

Fig. 1.95: Manipulator options in the Window Header.

Transform manipulators provide a visual representation of the transform options and allow movement, rotation and scaling
along any axis, mode and orientation of the 3D view. The manipulator can be enabled by clicking on the axis icon from the
manipulator options portion of the window header or via the shortcut key Ctr1-Spacebar.

There is a separate manipulator for each Transform Command. Each manipulator can be used separately or in combination
with the others. Clicking with Shi ft-LMB on multiple manipulator icons (arrow, arc, box) will combine manipulator options.

Manipulators can be accessed in the header of the 3D View window:
 Axis: Enable/disable the manipulators.
e Arrow: Translation.
¢ Arc: Rotation.
* Box: Scale.

¢ Transform Orientation menu: choice of the transformation orientation.

Translate Rotate Combination

Fig. 1.96: Manipulator Options

Manipulator controls

* Holding down Ctrl constrains the action to set increments. Holding down Shift after you LMB the manipulator
handle will constrain the action to smaller increments.

* Holding down Shift before you LMB click on one of the handles will cause the manipulator action to be performed
relative to the other two axes (you can let go of Shift once you have clicked). For example, if you Shift then LMB
the Z axis handle of the translate manipulator, movement will occur in the X and Y planes.

* When in rotate mode, LMB on the white circle (largest circle around the rotation manipulator) will be equivalent to
pressing R.

* When in rotate mode, LMB on the grey circle (small inner circle at the center of the rotation manipulator) will be equivalent
to pressing R twice. This will start trackball rotation.

Read more about constraining transformations Read more about axis locking Read more about trackball rotation
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' Manipulator

& Handle Size: 25 v

Fig. 1.97: Manipulator preferences.

Manipulator Preferences The settings of the manipulator (e.g. its size) can be found in the Interface section of the User
Preferences window.

Size Diameter of the manipulator.
Handle Size Size of manipulator handles, as a percentage of the manipulator radius (size / 2).

Hotspot Hotspot size (in pixels) for clicking the manipulator handles.

Choosing the Transform Orientation

Reference

Mode: Object and Edit modes
Hotkey: Alt-Spacebar

Fig. 1.98: Transform Orientation options.

You can also change the orientation of the Transform Manipulator to global, local, gimbal, normal or view from the Transform
options menu. The image below shows a cube with the rotation manipulator active in multiple transform orientations. Notice
how the manipulator changes depending on the orientation selected (compare A with F).

Similarly, notice how when normal orientation (F and G) is selected the manipulator changes between Object mode and Edit
mode. The normal orientation manipulator will also change depending on what is selected in Edit mode i.e. the orientation is
based on the normal of the selection which will change depending on how many and which faces, edges or vertices are selected.

Transform Orientations

Reference

Mode: Object and Edit modes
Hotkey: Alt-Spacebar

Orientations affect the behavior of Transformations: Location, Rotation, and Scale. You will see an effect on the 3D Manipula-
tor (the widget in the center of the selection), as well as on transformation constraints (like axis locking). This means that, when
you press G—X, it will constrain to the global x-axis, but if you press G-X-X it will constrain to your Transform Orientation s
X-axis.

1.1. Getting Started 77



Blender User Manual, Release 2.75

a
—

"2 Global

Fig. 1.99: Transform manipulator orientation options.
. Standard cube in default top view with global orientation selected
. Standard cube with view rotated and global orientation selected
. Randomly rotated cube with view rotated and global orientation selected
. Randomly rotated cube with local orientation selected
. Randomly rotated cube with gimbal orientation selected
. Randomly rotated cube with normal orientation selected

. Randomly rotated cube, vertices selected with normal orientation selected

.
0 N AN L AW =

. Randomly rotated cube with view orientation selected

Fig. 1.101: Alt+Space Menu.
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The Orientations options can be set on the 3D View’s header (or “footer”, since it is at the bottom of the view by default), or
with Alt-Spacebar or through the Orientation menu in a 3D view header.

In addition to the four built-in options, you can define your own custom orientation (see Custom Orientations below).

(1) Cube

Fig. 1.102: To demonstrate the various behaviors, we add some colors to the default cube, rotate it -15° along its local z- and
x-axes, and we scale its “’y”” face down.
Our Demo Cube Please note two things:

* The “Mini-axis” in the lower-left corner, which represents the Global x/y/z orientation.

* The “Object Manipulator” widget emanating from the selection, which represents the current Transform Orientation.

— If you click on one of the axes of the Manipulator with LMB, it will allow you to constrain movement to only this
direction. An example of a keyboard equivalentis G, Z, Z.

— If you Shift-LMB click, it will lock the axis you clicked on and allow you to move in the plane of the two
remaining axes. The keyboard analogue is G, Shift-7, Shift-Z.

Cube 001

Fig. 1.103: Global.

Orientations

Global The manipulator matches the global axis. When using the Global orientation, the orientation’s x,y,z matches world’s
X,y,z axis. When this mode is selected, the local coordinates of the object are subjected to the Global coordinates. This is good
to place objects in the scene. To constrain an axis, press G and the desired axis. To constrain to a local axis, press the desired
axis two times. The difference between Global and Local, is more noticeable when you have an object in which the origin is
not located at the exact center of the object, and doesn’t match the Global coordinates.

Local The manipulator matches the object axis. Notice that, here, the Manipulator is at a slight tilt (it is most visible on the
object’s y-axis, the green arrow). This is due to our 15° rotation of the object. This demonstrates the difference between local
coordinates and global coordinates. If we had rotated the object 90° along its x-axis, we would see that the object’s “Up” is the
world’s “Forward” — or the object’s z-axis would now be the world’s y-axis. This orientation has an effect on many parts of the
interface, so it is important to understand the distinction.

1.1. Getting Started 79



Blender User Manual, Release 2.75

Fig. 1.104: Local.

Fig. 1.105: Normal.

Normal The z-axis of the manipulator will match the normal vector of the selected object. In Object Mode, this is equivalent
to Local Orientation, but in Edit Mode, it becomes more interesting.

As you see, the light blue lines indicate the faces’ normals, and the darker blue lines indicate the vertex normals (these were
turned on in the N Properties Panel under Mesh Display — Normals — Face and Vertex). Selecting any given face will cause
our Manipulator’s z-axis to align with that normal. The same goes for Vertex Select Mode. Edge Select is different—A selected
Edge has the z-axis aligned with it (so you will have to look at the Manipulator widget to determine the direction of x and y).
If you select several elements, it will orient towards the average of those normals.

A great example of how this is useful is in Vertex Select Mode: Pick a vertex and then do G, Z, Z to tug it away from the
mesh and shove it into the mesh. To make this even more useful, select a nearby vertex and press Shift—R to repeat the same
movement—except along that second vertex’s normal instead.

Fig. 1.106: Gimbal.

Gimbal Gimbal’s behavior highly depends on the Rotation Mode that you are in (accessible in the N Properties Panel in the
3D View, in top section, Transform).

XYZ Euler the default rotation mode, the object Manipulator’s z-axis will always point to the global z-axis, where the other
two will remain perpendicular to each other. In the other Euler rotation modes, the last axis applied will be the one for
which the Manipulator stays fixed. So, for YZX Euler, the x-axis of the Manipulator will be the same as the global x-axis.
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Axis Angle The x, y, and z coordinates define a point relative to the object origin through which an imaginary “skewer” passes.
The w value is the rotation of this skewer. Here, the Manipulator’s z-axis stays aligned with this skewer.

Quaternion Though Quaternion rotation is very different from the Euler and Axis Angle rotation modes, the Manipulator
behaves the same as in Local mode.

1) Cube.001

Fig. 1.107: View.

View The manipulator will match the 3D view, Y —> Up/Down, X —> Left/Right, Z —> Towards/Away from you.

This way you can constrain movement to one View axis with G-X—X.

Custom Orientations

Reference

Mode: Object and Edit modes
Hotkey: Ctr1-Alt-Spacebar

Fig. 1.108: custom orientation

You can define custom transform orientations, using object or mesh elements. Custom transform orientations defined from
objects use the local orientation of the object whereas those defined from selected mesh elements (vertices, edges, faces) use
the normal orientation of the selection.

The Transform Orientations panel, found in the Properties Panel, can be used to manage transform orientations: selecting the
active orientation, adding and deleting custom orientations.

| Use after creation

Fig. 1.109: Renaming a Custom Orientation
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The default name for these orientations comes from whatever you have selected. If an edge, it will be titled, “Edge,” if an
object, it will take that object’s name, etc. The Toolshelf (T in the 3D View) allows you to rename the custom orientation after
you press Ctr1-Alt-Spacebar.

(1) Cube.001

Fig. 1.110: Figure 1.

The technique of creating custom orientations can become important in creating precise meshes. In Figure 1, to achieve this
effect:

* Select the object’s sloping top edge

e Create a Custom Orientation with Ctr1-Alt-Spacebar and rename it “Top Edge”.
* Select the objects’s bottom, right edge.

» Extrude with E.

* Cancel the extrusion’s default movement by pressing RMB or Esc.

* Hit G to reinitiate movement.

 Hit 27 to constrain to the “Top Edge” orientation.

Axis Locking

Z axis
(locked)

(1) Cube

Fig. 1.111: Axis locking

Description Transformations (translation/scale/rotation) in Object and Edit mode, as well as extrusion in Edit mode) can be
locked to particular axis relative to the current transform orientation. By locking a transformation to a particular axis you are
restricting transformations to a single dimension.

Usage A locked axis will display in a brighter color than an unlocked axis. For example in the image to the right, the Z axis
is drawn in light blue as movement is constrained to this axis. This example can be achieved in two ways:

* Press G to enable translation, press Z to constrain movement to the Z-axis.
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* Press G to enable translation, move the mouse in the Z direction, then press MMB.

Axis locking types

Axis locking

Reference

Mode: Object and Edit modes (translate, rotate, scale, extrude)
Hotkey: X, Y, Z or MMB after moving the mouse in the desired direction.

Axis locking limits the transformation to a single axis (or forbids transformations along two axes). An object, face, vertex or
other selectable item will only be able to move, scale or rotate in a single dimension.

Plane locking

Reference

Mode: Object and Edit modes (translate, scale)
Hotkey: Shift-X, Shift-Y, Shift-Z or Shift-MMB
after moving the mouse in the desired direction.

{1) Cube

Fig. 1.112: Plane locking

Plane locking locks the transformation to two axes (or forbids transformations along one axis), thus creating a plane in which
the element can be moved or scaled freely. Plane locking only affects translation and scaling.

Note that for rotation, both axis and plane locking have the same effect because a rotation is always constrained around one
axis. Trackball type rotations R—R cannot be locked at all.

Axis locking modes A single key press constrains movement to the corresponding Global axis. A second key press of the
same key constrains movement to the current transform orientation selection (except if it is set to Global, in which case the
Local orientation is used). Finally, a third key press of the same key removes constraints.

For example, if the current transform orientation is set to Normal, pressing G to start translation, followed by z will lock
translation in the Z direction relative to the Global orientation, pressing Z again will lock translation to the Z axis relative to
the Normal orientation. Pressing Z again will remove all constraints. The current mode will be displayed in the left hand side
of the 3D window header.
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Fig. 1.113: Axis locking modes

As can be seen in the Axis locking modes image, the direction of the transform also takes into account the selection. Sections A
and B show Z axis locking in Global and Normal orientations respectively. C and D show the same situation with face selection,
E and F with edge selection and G and H with vertex selection.

Note that using a locked axis does not prevent you from using the keyboard to enter numeric transformation values.

Snapping There are two types of snap operations that you can use in Blender. The first type snaps your selection or cursor to
a given point while the second type is used during transformations (translate, rotate, scale) and snaps your selection to elements
within the scene.

Snap

Reference

Mode: Object and Edit modes
Hotkey: Shift-S

The Snap menu (also available from the 3D header in both Object and Edit mode (Object — Snap and Mesh — Snap). This
menu provides a number of options to move the cursor or your selection to a defined point (the cursor, selection or the grid).

Selection to Grid Snaps the currently selected object(s) to the nearest grid point.
Selection to Cursor Snaps the currently selected object(s) to the cursor location.
Cursor to Selected Moves the cursor to the center of the selected object(s).
Cursor to Center Moves the cursor to the center of the grid.

Cursor to Grid Moves the cursor to the nearest grid point.
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Cursor to Active Moves the cursor to the center of the active object.

Transform Snapping The ability to snap Objects and Mesh element to various types of scene elements during a transforma-
tion is available by toggling the magnet icon (which will turn red) in the 3D view’s header buttons.

Fig. 1.114: Magnet icon in the 3D view header (red when enabled).

Fig. 1.115: Snap Element menu

Snap Element

Volume Snaps to regions within the volume of the first Object found below the mouse cursor. Unlike the other options, this
one controls the depth (i.e. Z-coordinates in current view space) of the transformed element. By toggling the button that
appears to the right of the snap target menu (see below), target objects will be considered as a whole when determining
the volume center.

Face Snap to the surfaces of faces in mesh objects. Useful for retopologizing.
Edge Snap to edges of mesh objects.
Vertex Snap to vertices of mesh objects.

Increment Snap to grid points. When in Orthographic view, the snapping increment changes depending on zoom level.

Note: In this context the grid does not mean the visual grid cue displayed. Snapping will use the resolution of the
displayed grid, but all transformations are relative to the initial position (before the snap operation).

Snap Target Snap target options become active when either Vertex, Edge, Face, or Volume is selected as the snap element.
These determine what part of the selection snaps to the target objects.

Active move the active element (vertex in Edit mode, object in Object mode) to the target.
Median move the median of the selection to the target.
Center move the current transformation center to the target. Can be used with 3D cursor to snap with an offset.

Closest move the closest point of the selection to the target.

LT

Additional snap options ED

As seen by the red highlighted areas in the image above, additional controls are available to alter snap behaviour. These options
vary between mode (Object and Edit) as well as Snap Element. The four options available are:
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¢ ]
Fig. 1.126: Align rotation with the snapping target.
&

Fig. 1.127: Project individual elements on the surface of other objects.

Multiple Snap Targets Once transforming a selection with Snapping on (not just with the Ctrl key held), you can press A
to mark the current snapping point, then proceed to mark as many other snapping points as you wish and the selection will be
snapped to the average location of all the marked points.

Marking a point more than once will give it more weight in the averaged location.

Pivot Point

Reference

Mode: Object mode and Edit mode
Menu: Droplist in the header of the 3D view

The pivot point is the point in space around which all rotations, scalings and mirror transformations are centered. You can
choose one of five Pivot Points from a drop-down list in the header of any 3D area, as seen here in (Pivot Point modes). The
pages linked below describe each Pivot Point mode in more detail.

Active Element as Pivot

Reference

Mode: Object mode and Edit mode
Menu: Select from the following icon in the 3D window header

Hotkey: Alt-.

The active element can be an Object, vertex, edge or a face. The active element is the last one to be selected and will be shown
in a lighter orange color when in Object mode and white when in Edit mode. With Active element as Pivot set to active, all
transformations will occur relative to the active element.

Read more about selecting different pivot points

Fig. 1.128: Snaps elements to its own mesh.
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Fig. 1.129: Consider Objects as whole when finding volume center.

Active
elements

Fig. 1.132: Display of active elements in Object mode is shown on the left of the image where the active element (cube) is a
lighter orange. Active elements for vertices, edges and faces in Edit mode are displayed in white and are shown on the right.
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In Object mode When in Object mode, rotation and scaling happen around the active Object’s center. This is shown by the
figure to the below where the active Object (the cube) remains in the same location (note its position relative to the 3D cursor)
while the other Objects rotate and scale in relation to the active element.

Before rotation | Mid rotation After rotation | After scaling

Fig. 1.133: Rotation and scaling with the cube as the active element.

In Edit mode Using the active element as a pivot point in Edit mode may seem complex but all the possible transformations
follow a few rules:

» The pivot point is always at the median of the active element(s).

* The transformations occur by transformation of the vertices of the selected element(s). If an unselected element shares
one or more vertices with a selected element then the unselected one will get some degree of transformation also.

Let’s examine the following examples: in each case we will see that the two rules apply.

Single selection When one single element is selected it becomes automatically active. In the image below, you can see that
when it is transformed its vertices move, with the consequence that any adjacent element which shares one or more vertices
with the active element is also transformed.

Vertex

Fig. 1.134: Edit mode and only one element selected.

Let’s review each case:
* Faces have their pivot point where their selection dot appears, which is where the median of their vertices is.
» Edges have their pivot point on their middle since this is always where the median of an edge is.
e Fgons behave the same as faces.

* A single Vertex has no dimensions at all so it can’t show any transformation (except translation, which is not affected by
the pivot point).
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Vertex

Fig. 1.135: Edit mode and multiple selections.

Multiple selection When multiple elements are selected they all transform. The pivot points stay in the same place as what
we’ve seen above, with only one exception for Fgons. In the image below, the selected elements have been rotated.

* For Faces the transformation occurs around the selection dot of the active face.

» Edges also keep the same behavior with their pivot point at their median.

» Fgons behave exactly like faces.

* There is a case for Vertices this time: the active Vertex is where the pivot point resides. All other vertices are transformed

relative to it.

Median Point as Pivot

Reference

Mode: Object mode and Edit mode
Menu: Select from the following icon in the 3D window header

Hotkey: Ctrl-,

The Median Point can be considered to be broadly similar to the concept of Center of Gravity (COG). If we assume that every
element (Object, face, vertex etc) of the selection has the same mass, the median point would sit at the point of equilibrium for
the selection (the COG).

In Object Mode In Object Mode, Blender only considers the Object centers when determining the median point. This can
lead to some counterintuitive results. In the Object Mode median points image below, you can see that the median point is
between the Object centers and can be nowhere near the Objects’ mesh.

In Edit Mode In Edit Mode, the median point is determined via the part of the selection that has the most elements. For
example, in the Median points in Edit Mode image, when there are two cubes with an equal number of vertices, the median
point lies directly between the two cubes. However, if we subdivide one cube multiple times so that it has many more vertices,
you can see that the median point has shifted to the region with the most vertices.
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Fig. 1.136: Median points in Object Mode. The Median point is indicated by the yellow dot.

Fig. 1.137: Median points in Edit Mode. The Median point is indicated by the yellow dot.

Individual Origins as Pivot

Reference

Mode: Object mode and Edit mode
Menu: Select from the following icon in the 3D window header

Hotkey: Ctrl-.

In Object mode The Origin of an Object is shown in the 3D view by a small orange circle. This is highlighted in the image
to the right by the red arrow. The origin tells Blender where that Object is in 3D space. What you see in the 3D view (vertices,
edges etc) is what makes up the Object.

While the Origin is equivalent to the center of the Object, it does not have to be located in the center of the Mesh. This means
that an Object can have its center located on one end of the mesh or even completely outside the mesh. For example, the orange
rectangle in the image has its Origin located on the far left of the mesh.

Now let’s examine Rotation around the individual origins.

* The blue rectangle has its Origin located in the center of the mesh, while the orange rectangle has its Origin located on
the left hand side.

* When the Pivot Point is set to Individual Origins, the center of each Object (indicated by the red arrow) remains in place
while the Object rotates around it in the path shown by the black arrow.

In Edit mode In Edit mode, setting the Pivot Point to Individual Origins produces different results when the selection mode
is set to Vertex, Edge or Face. For example, Vertex mode produces results similar to setting the pivot point to median and Edge
mode often produces distorted results. Using Individual Origins in Face mode produces the most predictable results.
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Fig. 1.138: Rotation around individual origins.

1]

As can be seen in the images above, faces that touch each other will deform when rotated when the pivot point is set to Individual
Origins. Faces that do not touch will rotate around their Individual Origins (their center).

1]

Groups of faces and Fgons can be scaled without their outside perimeter being deformed. However, the individual faces inside
will not be scaled uniformly.

Fig. 1.147: Modeling with faces and individual origins as the pivot point.

Once you are aware of its limitations and pitfalls, this tool can save a lot of time and lead to unique shapes. This “anemone”
was modeled from a 12 sided cylinder in about 10 minutes by repeatedly using this workflow: extrusions of individual faces,
scaling with median as a pivot point, and scaling and rotations of those faces with Individual Origins as pivot points.

3D Cursor as Pivot

Reference

Mode: Object mode and Edit mode
Hotkey: .

The 3D cursor is the most intuitive of the pivot points. With the 3D cursor selected as the active pivot point (from either the
Window Header or via the . hotkey), simply position the 3D cursor and then do the required transformation. All rotation and
scaling transformations will now be done relative to the location of the 3D cursor. The image below shows the difference when
rotating an Object from its starting position (first panel) 90 degrees around the median point (second panel) and 90 degrees
around the 3D cursor (third panel).

Read more about selecting different pivot points
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Median | 3D
point € \ cursor

Fig. 1.148: Rotation around the 3D cursor compared to the median point.

Bounding Box Center as Pivot

Reference

Mode: Object mode and Edit mode
Menu: Select from the following icon in the 3D window header

Hotkey: ,

The bounding box is a rectangular box that is wrapped as tightly as possible around the selection. It is oriented parallel to the
world axes. In this mode the pivot point lies at the center of the bounding box. You can set the pivot point to bounding box
with the , hotkey or via the menu in the Window Header. The image below shows how the Object’s Bounding Box size is
determined by the size of the Object.

Read more about selecting different pivot points

Object Bounding Box Combined

Fig. 1.149: Relationship between an Object and its Bounding Box.

In Object mode In Object mode, the bounding box is wrapped around the Object and transformation takes place relative to
the location of the Object center (indicated by the yellow circle). The image below shows the results of using the Bounding
Box as the pivot point in a number of situations.

For example, images A (before rotation) and B show rotation when the Object center is in its default position, while images C
(before rotation) and D shows the result when the Object center has been moved. Image E shows that when multiple Objects
are selected, the pivot point is calculated based on the Bounding Box of all the selected Objects.

In Edit mode This time it is the ObData that is enclosed in the bounding box. The bounding box in Edit mode takes no
account of the Object(s) centers, only the center of the selected vertices.
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Fig. 1.150: The grid of four images on the left (ABCD) shows the results of Object rotation when the pivot point is set to
Bounding Box. The image to the right (E) shows the location of the Bounding Box pivot point when multiple Objects are
selected. The pivot point is shown by a yellow circle.

Fig. 1.151: The effects of rotation in different mesh selection modes when the bounding box is set as the pivot point. The pivot
point is shown by a yellow circle.
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Note that even if the above examples use meshes, the same rules apply for other types (curves, surfaces...) as well.

Quick Rendering

What is rendering?

Rendering is the process of creating a 2D image. Blender creates this image by taking into account your model and all of your
materials, textures, lighting and compositing.

* There are two main types of rendering engines built inside Blender, one for Full render, and other for OpenGL render.
This page shows you basic information about rendering Images. For a deeper understanding about the Full Render
Engine built inside Blender, called Blender Internal, consult the section about Rendering with Blender Internal.

* There is also a section in this wiki manual dedicated to the new Cycles Render Engine.

Rendering an image using “Full Render” - Blender Internal

Reference

Mode: All modes
Hotkey: F12

FH Render Image

¥ Render Animation Ctrl F12
DpenGL Render Image
DpenGL Render Animation
ShowHide Render View F11

Flay Rendered Animation Ctrl F11

Fig. 1.152: Header of the Info Window

To start a Full render using Blender Internal you can use any of the following options:
* Press F12
* Go to Properties Window — Render context — Render panel and press the Image button
* Go to Render — Render Image from the header of the Info Window (see: Header of the Info Window)
 Using Blender Search: press Spacebar, type Render and click on Render.

To abort or quit the render, press Esc.
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Rendering an image using “OpenGL Render’

Reference

Mode: All modes
Hotkey: Undefined -You can add one for your Keymap

To start an OpenGL render you can use any of the following options:

Ctrl F11

Ctrl Alt H

Fig. 1.153: Search functionality

* Click on OpenGL Render Active Viewport, in the header of the 3D Window, using the small button showing a Camera
(together with a small image showing a slate) in the header of the 3D View

* Go to Render — OpenGL Render Image from the header of the Info Window (see: Header of the Info Window Image)
 Using Blender Search: press Spacebar, type Render and click on OpenGL Render.

To abort or quit the render, press Esc.

Adjusting the resolution

The Dimensions panel of the Render context allows you to change the resolution. The default installation of Blender is set
initially to 50% of 1920 x 1080, resulting in a 960 x 540 Image. (Highlighted in yellow, in Dimensions Panel Image.) Higher
resolutions and high percentage scales will show more detail, but will also take longer to render.

Output format and output file

You can also choose an output format and the output location for your rendered image or animation. By default they are saved
in a temporary folder (/tmp), using an absolute path. You can set up your file paths using instructions in the File setup chapter;
however you can change this to a different folder by clicking the folder icon in the Output panel. You can also choose the type
of image or movie format for your work from the Menu Button.
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Fender Presets

Fig. 1.154: Dimensions panel

Fig. 1.155: Output panel

Fig. 1.156: Save as dialog
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Saving your image

Blender does not save your image automatically. To save your image, you can either press F 3 or click Save As Image from the
Image menu of the UV/Image editor window’s header. This action will open the Blender Internal File Browser, and then you
can search for folders to place your Render.

Rendering an animation using “Full Render” - Blender Internal

Reference

Mode: All modes
Hotkey: Ctr1-F12

Fender Presets

Fig. 1.157: Dimensions panel

Rendering an animation is simple; the Frame Range (Highlighted in red, in Dimensions Panel Image) in the Output Panel is
used to define the number of frames your animation will render. The time is defined by the Frames Per Second, defined in the
Frame Rate (Highlighted in blue, in Dimensions Panel Image) drop-down list. The default is set to 24 FPS and 250 frames.

A quick example to understand those numbers:

¢ The Panel shows that the animation will start at frame 1 and end at frame 250, and the FPS setting is set to 24, so, the
standard Blender installation will give you approximately 10 (ten) seconds of animation (250 / 24 = 10.41 sec).

To render an animation using Full Render with the Blender Internal Engine, you can use any of the following options:
e Press Ctrl1-F12
* Go to Properties Window — Render context — Render panel and press the Animation button or
* Go to Render — Render animation from the header of the Info Window (see: Header of the Info Window Image)

To abort or quit rendering the animation, press Esc.
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Rendering an animation using “OpenGL Render’*

Reference

Mode: All modes
Hotkey: Undefined -You can add one for your Keymap

To Render an animation using OpenGL Render, you can use any of the following options:

* Click on the small button showing a slate (together with a small image showing a camera) in the header of the 3D View
* Go to Render — OpenGL Render animation from the header of the Info Window (see: Header of the Info Window Image)

To abort or quit rendering the animation, press Esc.

Showing Only Rendered Objects

Reference

Mode: All modes
Hotkey: Undefined - You can add one for your Keymap

' Qutline Selected

od Relationship Lines

¥ GridFloor | X

Fig. 1.158: Transform Panel - Display Tab.

At render time (either Full or OpenGL), there are some Objects in the scene that won’t be rendered, either because of their
type (Bones, Empties, Cameras, etc.), because they are void or have no visible geometry (Mesh without any vertex, curves not
extruded, etc.), or simply because they are set as not renderable.

Blender has an option to only show Objects in the Scene that will be rendered.

To access this option, put your Mouse in a 3D View (focusing on it), use shortcut N or click in the + sign in the upper right side,
to show the Transform Panel. Rolling through the options, you will find the Display tab, whose options are for controlling how
Objects are displayed in the 3D View.
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Just enable the Only Render option - now, only Objects that will be rendered will be shown (see Fig: Transform Panel - Display
Tab). This option also works when generating Images using OpenGL Render. Note that all of the other options for selective
displaying will be disabled.

The purposes of OpenGL Rendering

OpenGL rendering allows you to quickly inspect your animatic (for things like object movements, alternate angles, etc.), by
giving you a draft quality rendering of the current viewport.

Because it is only rendered using OpenGL, it is much faster to generate, even if it only looks as good as what you see in the 3D
viewport.

This allows you to preview your animation with fluid playback, which you would otherwise not be able to do in real time due
to scene complexity (i.e., pressing ALt —A results in too low of a Frames Per Second to get a good feel for the animation).

This is an example of an OpenGL rendered image:
And then here is the Full Render using Blender Internal render engine:

You can use OpenGL to render both images and animations, and change dimensions using the same instructions explained
above. As with a normal render, you can abort it with Esc.

Recovering from mistakes or problems

Blender provides a number of ways for the user to recover from mistakes, and reduce the chance of losing their work in the event
of operation errors, computer failures, or power outages. There are two ways for you to recover from mistakes or problems:
At the User Level (Relating to Actions)

* For your actions, there are options like Undo, Redo and an Undo History, used to roll back from mistakes under normal
operation, or return back to a specific action.

* Blender also has new features like Repeat and Repeat History, and the new Redo Last which you can use in conjunction
with the options listed.

At the System Level (Relating to Files)

* There are options to save your files like Auto Save that saves your file automatically over time, and Save on Quit, which
saves your Blender file automatically when you exit Blender.

Note: In addition to these functions being enabled by default, the Save on Quit functionality cannot be disabled.

Options for Actions (User Level)

The commands listed below will let you roll back an accidental action, redo your last action, or let you choose to recover to a
specific point, by picking from a list of recent actions recorded by Blender.

Undo

Reference

Mode: All modes
Hotkey: Ctrl-7
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Fig. 1.159: OpenGL Render
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Fig. 1.160: Full Render
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If you want to undo your last action, just press Ctr1-2

See Editing Preferences section on undo to change defaults.

Redo

Reference

Mode: All modes
Hotkey: Ctrl1-Shift-2Z

To roll back your Undo action, press Ct r1-Shift-7Z

Redo Last

Reference

Mode: All modes
Hotkey: F6

Redo Last is short for Redo(ing your) Last (Action). Hitting F 6 after an action will present you a context-sensitive Pop-Up
Window based on your last action taken and the Mode and Window in which Blender is being used.

For example, if your last action was a rotation in Object Mode, the Window will show you the last value changed for the angle
(see Fig:Redo Last - Rotation), where you can change your action back completely by typing 0 (zero) in the numeric field.
There are other useful options, based on your action context, and you can not only Undo actions, but change them completely
using the available options.

If you are in Edit Mode, the Window will also change its contents based on your last action taken. In our second example (at
the right), the last action taken was a Vertex Move; we did a Scale on a Face, and, as you can see, the contents of the Pop-Up
Window are different, because of your context (Edit Mode). (See Fig:Redo Last - Scale)

Left Image: Redo Last - Rotation ( Object Mode, 60 degrees )
Right Right: Redo Last - Scale ( Edit Mode, Resize face )

Tip: Operations using Redo Last

Some operations produce particularly useful results if you tweak their parameters with the F 6 Menu. Take, for example, adding
a Circle. If you reduce the Vertex count to 3, you get a perfect equilateral triangle.

Undo History

Reference

Mode: All modes
Hotkey: Ctrl1-Alt-7Z

There is also a Undo History of your actions, recorded by Blender. You can access the history with Ct r1-A1t-Z.
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Ctrl Alt Z

Fig. 1.161: The Undo History menu, which appears upon Ctr1-Alt—2Z press.

Rolling back actions using the Undo History feature will take you back to the action you choose. Much like how you can
alternate between going backward in time with Ct r1-7 and then forward with Ct r1-Shift-Z, you can hop around on the
Undo timeline as much as you want as long as you do not make a new change. Once you do make a new change, the Undo
History is truncated at that point.

Repeat Last

Reference

Mode: All modes
Hotkey: Shift-R

The Repeat Last feature will Repeat your last action when you press Shift-R.

In the example Images below, we duplicated a Monkey Mesh, and then we moved the Object a bit. Using repeat Shift—R, the
Monkey was also duplicated and moved.

LT 1]

Repeat History
Reference

Mode: All modes
Hotkey: F3

Fig. 1.168: The Repeat menu, which appears upon F 3 press.

The Repeat History feature will present you a list of the last repeated actions, and you can choose the actions you want to
repeat. It works in the same way as the Undo History, explained above, but the list contains only repeated actions. To access
Repeat History, use F3.

Note: There are two separate Histories for Blender

Blender uses two separate Histories, one dedicated for the Edit Mode, and one dedicated for the Object Mode.
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Blender Search

Reference

Mode: All modes
Hotkey: Spacebar

Fig. 1.169: Spacebar search for Redo Last

You can always access all of the explained options for user actions, using Blender Search Spacebar.

Important: When you quit Blender, the complete list of user actions will be lost, even if you save your file before quitting.

Options for Files (System Level)

' Relative Paths

v Load Ul
~ Filter File Extensions

~ Hide Dot Files/Datablocks

v Auto Save Temporary Files

Fig. 1.170: Auto Save options

Save and Auto Save Computer crashes, power outages or simply forgetting to save can result in the loss or corruption of your
work. To reduce the chance of losing files when those events occur, Blender can use an Autosave function. The File tab of the
User Preferences window allows you to configure the two ways that Blender provides for you to regress to a previous version
of your work.

Save on Quit The function Save on Quit is enabled by default in Blender. Blender will always save your files when you quit
the application under normal operation.

Save Versions This option tells Blender to keep the indicated number of saved versions of your file in your current working
directory when you manually save a file. These files will have the extension: .blendl, .blend2, etc., with the number
increasing to the number of versions you specify. Older files will be named with a higher number. e.g. With the default
setting of 2, you will have three versions of your file: « .blend (your last save), » .blendl (your second last save) and
* .blend?2 (your third last save).

Auto Save Temporary Files Checking this box tells Blender to automatically save a backup copy of your work-in-progress
to the Temp directory (refer to the File panel in the User Preferences window for its location). This will also enable the
Timer (mins) control which specifies the number of minutes between each Auto Save. The default value of the Blender
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installation is 5 (5 minutes). The minimum is 1, and the Maximum is 60 (Save at every one hour).The Auto Saved files
are named using a random number and have a .blend extension.

Tip: Compress Files

The option to Compress files will try to compact your files whenever Blender is saving them. Large Scenes, dense Meshes, big
Textures or lots of elements in your Scene will result in a big .blend being created. This option could slow down Blender
when you quit, or under normal operation when Blender is saving your backup files. In fact, using this option you will trade
processor time for file space.

Recovering Auto Saves

Recover Last Session File — Recover Last Session will open the quit .blend that is saved into the Temp directory when
you exit Blender. Note that files in your Temp directory are deleted when you reboot.

fe264.blend 124an12 20:02 5.7 MB
fE576.blend 07-Dec-1l 0345 2.6MB
£ £80 hiond &

Fig. 1.171: Blender File Browser

Tip: When recovering files, you will navigate to your temporary folder. It is important, when browsing, to enable the detailed
list view. Otherwise, you will not be able to figure out the dates of the auto-saved .blends. (See Figure: Blender File Browser)

Recover Auto Save File — Recover Auto Save... allows you to open the Auto Saved file. After loading the Auto Saved version,
you may save it over the current file in your working directory as a normal .blend file.

Important: When recovering an Auto Saved file, you will lose any changes made since the last Auto Save was performed.Only
one Auto Saved file exists for each project (i.e. Blender does not keep older versions - hence you won’t be able to go back more

than a few minutes with this tool).

Other options
Recent Files This setting controls how many recent files are listed in the File — Open Recent sub-menu.

Save Preview Images Previews of images and materials in the File Browser window are created on demand. To save these
previews into your .blend file, enable this option (at the cost of increasing the size of your .blend file).

Setting the Startup File

Reference

Mode: All modes
Menu: File — Save Startup File
Hotkey: Ctr1-U

1.1. Getting Started 105



Blender User Manual, Release 2.75

When you start Blender or start a new project with the menu entry File — New, a new scene is created from the default scene
included with Blender.

This default scene can instead be your own customized setup.

To change the default scene, make all of the desired changes to the current scene or current file and File — Save Startup File.

Restoring to Factory Settings

Reference

Mode: All modes
Menu: File — Load factory Settings
Hotkey: Undefined, you can add one for your Keymap

To restore the startup file to the factory settings, open File — Load Factory Settings. This will restore the Startup File and
User Preferences back to the original factory settings. After this you can save the startup file to overwrite any customizations
permanently.

Note: User Preferences Window

For more information about the Editor Window for User Preferences or how to clean your preferences manually, see User
Preferences

Blender Screenshots

Reference

Mode: All modes
Hotkey: Ctr1-F3

BW RGB [o:

16

' Full Screen

Fig. 1.172: Save Screenshot Option

Ctrl-F3 will take a screenshot of your Blender window and then open the Blender File Browser window, allowing you to
specify the name and location of the screenshot. In the example image at the right, the PNG format will be the output of the
screenshot taken (settings are the same as the ones available to save render results). When the Blender File Browser window
opens for you, at the left, there is a tab called Save Screenshot where you can find format settings and a checkbox with the
option Full Screen.

» Check the Option to save the entire Blender window (full width and height of the Blender window you are using when
you call the command).
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* Uncheck the box to save only your active window (where your mouse is located when you call the command).

Blender Screencasts

Reference

Mode: All modes
Hotkey: A1t-F3

The shortcut A1t ~F 3 starts the screencast function. Screencasts will record your actions over time either as a video or sequence
of image files. The type and location of the output is determined by the settings in the Output panel of the Render context
window. The default settings will generate a screencast consisting of a series of PNG images captured every 50 ms and stored
in the /tmp folder. If you want to record a video, set the Output to one of the Movie File Formats supported by your system
listed in the Output panel format menu. If you are unsure what video codecs your system supports, select AVI JPEG.

Fig. 1.173: Options in the User Preferences Editor

The FPS for video Screencasts and time between each Screenshot for an image series Screencast can be set from the System
panel of the User Preferences window.

(See Fig: Options in the User Preferences Editor)

Note: Audio support

Blender Screencast doesn’t support audio recordings, so you will have to do it manually using other software, e.g. Audacity, in
conjunction with Blender.

When you start Blender Screencasts, the header of the Info Window will change, and it will show you a button for stopping your
capture.

Below, we show the normal header of the Info Window, when in normal Blender operation (See Fig: Info Window - Header -
Normal Operation), and with the Stop button for the Screencast, when in Screencast Mode. (See Fig: Info Window - Header -
Capture Stop Button).

Fig. 1.174: Info Window - Header - Normal Operation

Fig. 1.175: Info Window - Header - Capture Stop Button

Note: The only way to stop the Screencast
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Pressing the Stop button in the header of the Info Window is the only way to stop the Screencast capture. If you press Esc,
the shortcut will only work for operations performed in the Blender User Interface, (it will stop animations, playbacks and so
on...), but will not work to stop Screencasts.

Fender Presets

Fig. 1.176: Dimensions Panel - Frame Range

The frames are stored using a suffix added to their file name, where the suffix is composed of the numbers present in the fields
for start and end frames, defined in the Frame Range of the Dimensions panel, Render context. (See Fig: Dimensions
Panel - Frame Range - highlighted in yellow)

Note: The configuration of the End frame, present in the Frame Range of the Dimensions Panel, will not stop your capture
automatically. You will always have to stop the Screencast manually, using the Stop button.

The Videos are generated internally in the same manner as the Screenshots, using the width and height of the Window you are
working in. If you choose to capture to a Video file, Blender will have to pass those frames to a Video codec.

Warning: Some codecs limit the output width/height or the video quality.

* When you save your Screencast in an Image format, the Images will be saved using the entire Blender Window, with full
width and height, and the quality of the Image will be defined by its type (i.e. JPG, PNG, and so on) and configuration
(i.e. Slider quality of the .JPG format).

* When you save your Screencast in a Video format, it will be sent to a codec. Depending on the codec limitations, the
resulting output Video could be scaled down. Furthermore, some combinations of Window width and height cannot be
processed by certain codecs. In these cases, the Screencast will try to start, but will immediately stop. In order to solve
this, choose another Window format and/or another codec.

Blender Window Dimension

There is a way to match the Blender Window dimensions with the Output Video File, achieving standard dimensions for the
output of the Blender Screencast. (I.e. NTSC, HD, Full HD, etc). You can control the width and height of your Blender
Window, starting Blender from a Command Line. To learn more about starting Blender from a command line, see the page
about Blender Console Window.
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Help system

Reference

Mode: All modes
Menu: Help

Blender has a range of built-in and web-based Help options.

General Web-based Help Options

Tip: Browser and Internet Connection

Some forms of Help start up your web browser and access the Blender Foundation’s web servers. In order to do this, you must
have configured a default web browser for your Operating System, and have a connection to the Internet.

Fig. 1.177: Help menu

This is a link for the Official Blender Manual, which you are now reading.

Release Log - The release notes on the Web for the current Blender version.

Blender Website - The blender.org home page.

Blender e-Shop - The Blender e-Store, where you can buy Training DVD’s, books, t-shirts and other products.

Developer Community - The blender.org “Get Involved” page. This is the launch page for Blender software development,
bug tracking, patches and scripts, education and training, documentation development and functionality research.

User Community - Lists of many different support venues here.

Report a Bug - The Blender Bug Tracker page.

Important: in order to Report a Bug, you must register at the website.

Programming Options

Python API Reference - Python application programming interface (API) that Blender and Python use to communicate
with each other. Useful for the Blender Game Engine, Customizing, and other scripting.

1.1. Getting Started 109


http://www.blender.org/development/release-logs/
http://www.blender.org/
http://www.blender3d.org/e-shop/
http://www.blender.org/community/get-involved/
http://www.blender.org/community/user-community/
http://projects.blender.org/tracker/?atid=498&group_id=9&func=browse
http://www.blender.org/documentation/250PythonDoc

Blender User Manual, Release 2.75

Access from Help — Operator Cheat Sheet

Creates the OperatorList.txt text-block, which you can access in the Text Editor. You can also use Blender Search to
generate the file. The text will list the available Python operators.

While Blender is generating this list, the Info Window will change, showing a message for the operation (See Fig: Info Window
- Operator Cheat Sheet ). To read the Text, switch to the Blender Text Editor Window, using the Editor type Selector, and then,
clicking on the button Browse Text to be Linked of the Text Editor, your text block will be shown in the Editor. The file will be
in your list of Text-block, named as OperatorsList.txt, if the file is already generated, Blender will add a numeric suffix
for the subsequent ones.

Fig. 1.178: Info Window - Operator Cheat Sheet

Diagnostics Options

Access Help — System Info

Creates a system—info.txt text block, which you can access in the Blender Text Editor. The text lists various key properties
of your system and Blender, which can be useful in diagnosing problems.

To read the Text, switch to the Blender Text Editor Window, using the Editor type Selector, and then, clicking on the button
Browse Text to be Linked of the Text Editor, your text block will be shown in the Editor. The system-info.txt will be in
your list of Text-blocks.

The text file contains sections:

Blender This section of the info.txt shows you the Blender version, flags used when Blender was compiled, day and time when
Blender was compiled, build system, and the path in which Blender is running.

Python The Python version you are using, showing the paths of the Python programming language paths.

Directories The Blender directories setup for scripts, user scripts, datafiles, config, scripts
(internal), autosave directory and temp dir. Those directories are configured using the User Preferences
Editor Window.

OpenGL This section will show you the version of OpenGL that you are using for Blender, the name of the manufacturer,
version, vendor and a list with your card capabilities or OpenGL software capabilities.

Fig. 1.179: Info Window - Info.txt

* Toggle System Console - Reveals the command window that contains Blender’s stdout messages. Can be very useful for
figuring out how the UI works, or what is going wrong if you encounter a problem. Even more information is available
here, if you invoke Blender as blender -d. This menu item only shows up on Windows.

— In all Operating Systems, to see this information, simply run blender from the command-line.
— On Linux, if you ran Blender from the GUI, you can see the output in ~/.xsession-errors
— On Mac OS X, you can open Console.app (in the Utilities folder in Applications) and check the Log there.

e Info Window Log - This is not exactly a Help menu, but it is related. If you mouseover the line between the Info window
and the 3D then click and drag the Info window down a bit, you can see the stream of Python calls that the UI is making
when you work. This can be useful in creating scripts.
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Fig. 1.180: The Info Window Log after adding a Cube

Legacy Version Support

FCurve/Driver fix Sometimes, when you load .blend’s made from older versions of Blender (2.56 and previous), the Function
Curves and Shapekey Drivers will not function correctly due to updates in the animation system. Selecting this option
updates the FCurve/Driver data paths.

TexFace to Material Convert Convert old Texface settings into material. It may create new materials if needed.

Splash Screen

Access this by clicking on the Blender icon in the Info Window’s header.

This displays the image where you can identify package and version. At the top-right corner, you can see the Version and SVN
(Subversion) revision (See Fig: Blender Splash Screen). For example, in our Splash Screen, you can see the version 2.66.0 and
the revision number r54697. This can be useful to give to support personnel when diagnosing a problem.

There are some Internet Based Help options that are also present in the Blender Splash Screen. They are presented as the same
links you will find at the Help Menu.

A Blender 2.66

Fig. 1.181: Blender Splash Screen, Blender Version 2.66

Other Help Options Here we explain the two new features added for Blender, Blender Search and the recoded Tooltips.

Blender Search

Reference
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Mode: All modes
Hotkey: Spacebar

ation Ctrl F11

Ctrl H
Ctrl Alt H

Fig. 1.182: Blender Search - Render

The Blender Search feature, called the Search Menu, Activate by pressing Spacebar, Blender will present you with a search
pop-up, no matter at which Blender Editor your Mouse pointer is located (except the Text Editor Window and Python console),
and a field for you to type in. Just type what you need and Blender will present you a list of available options. You can click
on the appropriate function for you, or search through them using your keyboard, type Return to accept, or Esc to leave.
Clicking outside of the Blender Search Window or taking the Mouse pointer away, will also leave Blender Search.

The Image at the right shows Blender Search when we type the word Render inside the field. If you continue typing, your
search keywords will refine your search and if no named operator can be found, the small Pop Up Window for the Blender
Search will stay blank.

How it works

Every Blender Internal Operator can use a defined name, some of them are predefined names for the user. For example, the
Render command is a named Python call, the appropriate Operator is Python: bpy.ops.render.render () , but for
the user, it is called Render. All of those user names that were previously attributed for Python operators can searched for using
Blender Search.

Tooltips

Blender Render ¥ &

Engine to use for rendering

Fig. 1.183: The Mouse pointer was Stopped for a while over the Render Engines List in the Info Window. The normal Tooltip
is in white and the Python operator is displayed in grey

The Tooltips in Blender were completely recoded, and every time you hover your Mouse over a Button, a Command, Numeric
Fields or things that are related to Operators, staying for a while, it will show you not only the normal Tooltip, but also the
specific related operator. Those operators are useful for lots of tasks, from Python Scripts to Keymaps. In the example Image
at the right, we pointed our Mouse over the Info Window, specifically over the list of the Render engines available, waited
for a while, and the Tooltip with the appropriate operator was shown. In our example, it shows the Tooltip Engine to Use
for Rendering in white, and Python: RenderSettings.engine in grey, which is the Operator associated with the
function.
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CHAPTER
TWO

SECTIONS

2.1 Editors

Blender provides a number of different Editor types for displaying and modifying different aspects of data.

It is also possible to open the same Editor type multiple times and thus show different views on the same data in parallel. For
example you can open the 3D View Editor 4 times to show the current scene from the top, front, side and Camera perspective
at the same time.

Read more about arranging frames

2.1.1 Info

The Info Editor is found at the top of the Default Scene and has the following components:
Editor Type Selector The red shaded area allows you to change the Editor Type. This region is found on every Window.
Menu options The dark blue shaded area provides access to the main menu options.

Current Screen (default is Default) The green shaded area allows you to select different Screens. By default, Blender comes
with several pre-configured Screen s for you to choose from. If you need custom screen layouts, you can create and name
them.

Current Scene The yellow shaded area allows you to select different Scenes. Having multiple Scenes allows you to work with
separate virtual environments, with completely separate data, or with objects and/or mesh data linked between them. (In
some 3D packages, each file contains one scene, while in Blender, one .blend file may contain several scenes.)

Current Engine The purple shaded area gives a list of available rendering and game engines.

Resource Information The aqua shaded area gives you information about Blender and system resources in use. This region
will tell you how much memory is being consumed based on the number of vertices, faces and objects in the selected
scene, as well as totals of what resources are currently selected. This can help identify when you are reaching the limits
of your hardware.

2.1.2 Outliner

The Outliner is a list that organizes data in your scene. In the outliner, you can:
* View the data in the scene.
» Select and deselect objects in the scene.
* Hide or show an object in the scene.

 Enable or disable selection (to make an object “unselectable” in the 3D View).
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Fig. 2.1: The Editor selection menu.

Editor Type

= Python Console

File Browser

Info
Iser Preferences
Qutliner

Froperties

Logic Editor
MNode Editor

Text Editor

= Movie Clip Editor

Video Sequence Editor

= UV/mage Editor

MLA Editor
Dope Sheet
Graph Editor

Timeline

30 View

EEB3  slenderRender 4

Fig. 2.2: Info Window

2.1. Editors
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Fig. 2.3: The Outliner window.

* Enable or disable the rendering of an object.

¢ Delete objects from the scene.

 Unlink data (equivalent to pressing the X button next to the name of a datablock).
* Easily select which render layer to render.

* Easily select which render pass to render (for example, you can choose to render just the Specular pass).

Using the Outliner
Each row in the Outliner shows a datablock. You can click the plus-sign to the left of a name to expand the current datablock
and see what other datablocks it contains.

You can select datablocks in the Outliner, but this won’t necessarily select the datablock in the scene. To select the datablock
in the scene, you have to activate it.

Selecting and Activating
Single selection doesn’t require any pre-selection: just work directly with LMB (and/or RMB - contextual menu, see below)
inside the name/icon area.

When you select an object in the list this way, it is selected and becomes the active object in all other 3D Views. Use this feature
to find objects in your 3D View, select them in the Outliner, then zoom to them with View — Show Active or NumpadPeriod.

Activating a datablock Activate the datablock with LMB on the icon of the datablock. Activating the datablock will automat-
ically switch to the relevant mode. For example, activating the mesh data of the cube will select the cube and enter Edit
mode while activating the object data of the cube will select the cube and enter Object mode (see right).

Toggle pre-selection of a group of datablocks Useful when you want to select/deselect a whole bunch of datablocks. For this
you must prepare the selection using, to your liking:

¢ RMB or LMB,
¢ Shift-RMBor Shift-LMB,

* RMB and drag or LMB and drag,
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Fig. 2.4: Click LMB on the mesh data of the cube to activate Edit mode.

Fig. 2.5: Toggling pre-selection of a datablock.

2.1.
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all outside the name/icon area. Those pre-selected have their line in a lighter color. You then can (de)select them with a
RMB on the name/icon area, which brings on a context menu (see bellow).

Fig. 2.6: Context menu for the Cube object.
Context menu Show the context menu for a datablock with RMB on the icon or name. Depending on the type of the pre-
selected datablock(s), you will have all or part of the following options:
e Select.
* Deselect.
* Delete.
* Unlink - To unlink a datablock from its “owner” (e.g., a material from its mesh).

* Make Local - To create a “local” duplicate of this datablock.

Note: Some datablock types will not have a context menu at all!

Deleting a datablock Use X to delete the selected datablock(s).
Expanding one level Use NumpadP lus to expand one level down in the tree-list.
Collapsing one level Use NumpadMinus to collapse one level up in the tree-list.

Expanding/collapsing everything Use A to expand/collapse all levels of the tree-list.

Toggling object-level restrictions

The three following options, in the right side of the Outliner window, are only available for objects:

Visibility (eye icon) Toggles the visibility of the object in the 3D View. V will toggle this property for any objects that are
selected in the Outliner.

Selectability (mouse cursor icon) This is useful for if you have placed something in the scene and don’t want to accidentally
select it when working on something else. S will toggle this property for any objects that are selected in the Outliner.

Rendering (camera icorn) This will still keep the object visible in the scene, but it will be ignored by the renderer. R will
toggle this property for any objects that are selected in the Outliner.

Searching

You can search the file for datablocks, either by using the Search menu in the header of the Outliner, or by using one of the
following hotkeys:
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e F - Find.

e Ctrl-F - Find (case sensitive).

e Alt-F - Find complete.

e Ctrl-Alt-F - Find complete (case sensitive).
* Shift-F - Find again.

Matching datablocks will be automatically selected.

Filtering the display

Fig. 2.7: Outliner Display dropdown.

The window header has a field to let you select what the outliner should show to help you narrow the list of objects so that you
can find things quickly and easily.

All Scenes Shows everything the outliner can display (in all scenes, all layers, etc.)
Current Scene Shows everything in the current scene.

Visible Layers Shows everything on the visible (currently selected) layers in the current scene. Use the layer buttons to make
objects on a layer visible in the 3D window.

Selected Lists only the object(s) currently selected in the 3D window. You can select multiple objects by Shift-RMB -
clicking.

Active Lists only the active (often last selected) object.

Same Types Lists only those objects in the current scene that are of the same types as those selected in the 3d window.
Groups Lists only Groups and their members.

Libraries TODO

Sequence TODO

Data Blocks TODO

User Preferences TODO

Key Maps TODO

2.1.3 Properties

TODO - see: https://developer.blender.org/T42899
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Contexts

The Properties (or Buttons) Window shows several Contexts, which can be chosen via the icon row in the header (see Context
button example).

Fig. 2.8: Context button example

The number and type of buttons changes with the selected Context so that only useful buttons show up. The order of these
buttons follows a hierarchy which is detailed below:

—

. Render: Everything related to render output (dimensions, anti-aliasing, performance etc).
[ . .

. Scene: Gravity in the scene, units and other general information.

. . World: Environmental lighting, sky, mist and Ambient Occlusion.

. n Object: Transformations, display options, visibility settings (via layers) duplication settings and animation infor-
mation (regarding Object position).

)
LA . . . . . . . .
. . Constraints: Used to control an Object’s transform (position, rotation, scale), tracking and relationship properties.

e
. Modifiers: Operations that can non-destructively affect Objects by changing how they are rendered and displayed
without altering their geometry (e.g. mirror and smoothing).

. ﬂ Object Data: Contains all Object specific data (color of a lamp, focal length of a camera, vertex groups etc). The
icon differs with the type of Object (the one shown here is for a mesh object).

(o
. Materials: Information about a surface (color, specularity, transparency, etc).
. E Textures: Used by materials to provide additional details (e.g. color, transparency, fake 3-dimensional depth).

g
. Particles: Add variable amounts of (usually small) objects such as lights or mesh Objects that can be manipulated
by Force Fields and other settings.

W
. Physics: Properties relating to Cloth, Force Fields, Collision, Fluid and Smoke Simulation.

The Buttons in each context are grouped into Panels.
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2.1.4 Node Editor

Introduction

TODO - see: https://developer.blender.org/T43570

2.1.5 Video Sequence Editor

Introduction

In addition to modeling and animation, Blender has a fully functional Video Sequence Editor (VSE) as well as an advanced
node-based editor that also manipulates a video stream. Compositing Nodes operate equally well on images or video streams,
and can apply detailed image manipulation on the stream.

Operating at a higher conceptual level, and used later in the video production process, Blender’s legacy VSE operates on a set
of entire strips at a time, as a chunk of footage. The many parts of Blender work together in typical work flow fashion:

¢ Model to construct the objects

* Assign Materials and introduce Lighting to color the objects
* Animate your objects to make them move

* Render layers of video using cameras

» Use Compositing nodes to: - Enhance the images by adjusting colors, adding in-scene special effects - Layer the images
into a composite image sequence (strip)

* Assemble the video strips together to make a movie using the VSE.

The VSE within Blender is a complete video editing system that allows you to combine multiple video channels and add effects
to them. Its functionality has been inside Blender since the beginning. Even though it has a limited number of operations,
you can use these to create powerful video edits (especially when you combine it with the animation power of Blender!)
Furthermore, it is extensible via a plugin system to perform an unlimited number of image manipulations.

Using the VSE, you load multiple video clips and lay them end-to-end (or in some cases, overlay them), inserting fades and
transitions to link the end of one clip to the beginning of another. Finally, add an audio track so you can synchronize the timing
of the video sequence to match it. The result of using the VSE is your finished movie.

Note: FFMPEG Support

Support for exporting an avi/quicktime movie using FFMPEG does work, currently (since 2.44) only within the Linux and
Windows builds. With FFMPEG support, you are able to save the audio track with your video.

Overview of the Sequence Editor

Blender’s Video Sequence Editor is a flexible workbench for editing your video footage. It is used to review your footage, and
glue many sequences of your movie together. It offers a number of built-in and plug-in effects to transition from sequence to
sequence, providing advanced hollywood-style effects for a professional looking video.

The Video Sequence Editor has a header (where the menu and view modes are shown) and a workspace, and works in one of
several view modes. The Marker menu allows you to add markers in the VSE. Markers are shared across animation editors.
See Markers

The sequencer workspace is horizontally striped into channels and each video strip will go in a horizontal channel. Each
channel is numbered on the left-hand side, starting from O (you can’t put anything thing in this special one!) and going up.
Stripes toward the bottom are more dominant, which we’ll get to in a minute. In the x direction, seconds of animation or frames
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Fig. 2.9: Video Sequence Editor in Sequence display mode

of animation (Ctr1-T to choose) are used as the measure of time (seconds 1 through 7 are shown). You can scale the time
using the zoom keys or mouse actions (see the Reference for more info).

Fig. 2.10: Sequence Output Enabled

When you click Render or Anim to generate an image or video, Blender has a choice of what image to compose for the current
frame/scrub range:

 Current Scene layer result

* Sequence Editor channel O result

» Composition Node Editor renderlayer result
The video sequencer is enabled by default.

When you go to the render panel where ordinary renderings take place and you click animation or image with the VSE open, it
will render the clips for the VSE instead of the scene.

Using the Sequence Editor

Adding Strips The Add menu is the main menu you will be using to add content to the VSE. In general, you load up your
strips, create strips of special transition effects, and then animate out your sequence by selecting “Do Sequence” and clicking
the Anim button. You can use the Add menu in the header, or hover your mouse cursor over the Sequence workspace and press
Shift-A.

Note: Clips can be Huge

A three minute quicktime .mov file can be 140Megs. Loading it, even over a high-speed LAN can take some time. Don’t
assume your computer or Blender has locked up if nothing happens for awhile.

First, let’s add a clip:
* A movie clip in the Audio-Video Interleaved format (x . avi file)

* A movie clip in the Apple QuickTime format (% . mov)
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Sound

Effect 5trip...

Fig. 2.11: the add menu

* A single still image to be repeated for a number of frames (* . jpg, * . png, etc.)

* A numbered sequence of images (x—0001. jpg, *x—0002. jpg, *—0003. jpg, etc, of any image format)
* One or more images from a directory

* A Scene in your .blend file.

Blender does not care which of these you use; you can freely mix and match any of them. They all become a color-coded strip
in the VSE:

* Blue is used for Avi/mov codec strips

* Grey is a single image that is repeated/copied

* Purple is an image sequences or group of images played one after the other
¢ Green is an Audio track

When you choose to add one of these, the VSE window will switch to a file browser for you to select what you want to add.
Supported files have a little rectangle next to their name (blue for images, green for clips) as a visual cue that you can pick them
successfully:

Add Movies or Images When adding a Movie or Movie+Audio LMB to put the name of the file into the text box at the top;
this selects a single file (like a movie)

In the case of (numbered) image sequences, you have a choice:

Directory RMB right-click on a directory name, and all files in that directory will be brought in as part of the image, in sort
order, one image per frame

Range Navigate into the directory and right-click and drag over a range of names to highlight multiple files. You can page
down and continue right-click-dragging to add more to the selection

Batch Shift-right-click selected non-related stills for batch processing; each image will be one frame, in sort order, and can be
a mix of file types (jpg, png, exr, etc.)

All Press A to select/deselect All files in the directory.

When you click the Select <whatever> button, the window pane will switch back to VSE, and the strip will be rubber-banded
to your mouse. You cannot load multiple movies at the same time by right-clicking them; no movies load if you right click
them. Right-clicking only works for images.
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In order to add items to the VSE, left-click for movies, left-click for single images, or right-click and drag for image sequences.
Move your mouse to the frame/time and stripe you want, and click to break the rubberband and drop the strip in place (in a
channel and starting at a frame).

When you add an image, Blender makes it into a 50-frame strip, which means that image will be in your video for two seconds
(at 25 fps - PAL). Aside from re-positioning it, you will want to scale it by RMB -clicking on either the start or end arrow, and
dragging left or right. As you move, the frame number updates to say where the arrow is. Click LMB to validate, or RMB to
cancel the modification.

Tip: Dealing with Different Sizes

Dealing with different sized images and different sized outputs is tricky. Think like a pixel. If you have a mis-match between
the size of the input image and the render output size, the VSE does try to auto-scale the image to fit it entirely in the output.
This may result in clipping. If you do not want that, use Crop and/or Offset in the Input panel to move and select a region of
the image within the output. When you use Crop or Offset, the auto-scaling will be disabled and you can manually re-scale by
adding the Transform effect.

If you scroll up the workspace, you will see an information channel (at vertical location channel 0) that gives you some helpful
hints about the active strip. The example above shows a color strip from frames 1 to 25, then a mov file, and then an image
strip. The info channel shows handy information about the image strip, whose name has been scrunched in the strip display,
but is clearly spelled out in the information strip.

Add Scene You can add the virtual image output of a Scene in your current .blend file as well. Select the scene from the
pop-up list, and a strip will be added and rubberbanded to your mouse just like a movie or image. The strip length will be
determined based on the animation settings in that scene (not the current scene, unless the VSE is operating in the same scene).

When adding a Scene strip, please note that, in order to show you the strip in the VSE Image preview mode, Blender must
render the scene. This may take awhile if the scene is complex, so there may be a delay between the time you select the scene
and the time the strip appears. To reduce the delay, simplify the scene rendering by selecting fewer layers to render.

If the extra overhead of rendering the scene becomes burdensome (for either preview or for multiple test renders) and you have
enough disk space consider rendering the scene to a sequence of PNGs and using an Image Sequence strip instead of a scene.
This is very popular for static graphic overlays like title cards which are often little more than a static image with animated
opacity.

Add Audio The VSE can incorporate an audio channel which you can hear as you scrub. Add an audio track when you are
trying to time your video/animation to an audio track, or vice versa. Please refer to the Audio Sequences section for more
information.

Adding Effects Blender offers two categories of effects: Built-in and Plug-in. The built-in effects are listed to the right. They
are built-in to Blender and everyone has them. The plug-in effects are separate files in a sequence-plugin directory on your
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Fig. 2.12: Available Built-in Effects
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PC that are loaded as they are needed. While a standard set of plugins are distributed when you installed Blender, everyone’s
computer may have a different set.

Every Built-in effect is explained in the next page individually, but they all are added and controlled in the same way. To add
an effect strip, select one base strip (image, movie, or scene) by RMB clicking on it. For some effects, like the Cross transition
effect, you will need to Shift-RMB a second overlapping strip (it depends on the effect you want). Then select Add —> Effect
and pick the effect you want from the pop-up menu. When you do, the Effect strip will be shown above the source strips. If it is
an independent effect, like the color generator (described later), it will be rubberbanded to your mouse; click to drop the strip.

Since most Effects strips depend on one or two source strips, their frame location and duration depends on their source strips.
Thus, you may not be able to move it; you have to move the source strips in order to affect the effect strip.

To use an effect that combines or makes a transition between (or composites) two strips, you must B ox select or shift-right-click
two of them. When you add the effect strip, it will be placed in a channel above the two in Grab mode (click to drop it on a
channel). Its duration will be the overlap between the two strips as a maximum.

With some effects, like the AlphaOver, the order in which you select the strips is important. You can also use one effect strip as
the input or source strip with another strip, thus layering effects on top of one another.

Note: The only exception is the Color Generator effect. It does not depend on a base strip; you can add and position it
independent of any other strip. Change the length as you would any strip.

Reference

Mode: Sequence, Effects Strip Selected
Menu: Strip —> Change Effect
Hotkey: C

If you picked the wrong effect from the menu, you can always change it by selecting the strip (RMB) and using the Strip—
>Change Effect selection. Or, you can press C hange to switch effects on a selected Effects strip.

Strip Properties The properties for the strip are examined and set in the properties panel, shortcut N.
« Edit Strip - change properties of the strip
* Strip Input - where to pull images from
 Effect - Settings for effects strips
* Filter - Image pre-processing
* Proxy - Use representatives of the real image, for low-powered PCs
 Scene - Settings for when a scene strip is selected
* Sound - Settings for a sound clip

The panels for each of these sets of options and controls are shown to the right

Edit Strip Panel
Name You can name or rename your strips here.

Type Displays the type of strip selected.
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Blend Mode By default, a strip Replaces the output image of any lower-level strips. However, many other blending modes
are available based on the strip type. For example, Alpha-Over automatically overlays the image on top of a lower level
strip. Autoblending modes remove the need for separate effect strips. Blend percent controls how much of an effect the
strip exerts, even over time.

Opacity Set the opacity of the strip.

Mute Hides the strip so that it does not participate in the final image computation
Lock Prevents the strip from being moved.

Channel Changes the channel number, or row, of the strip.

Start Frame Changes the starting frame number of the strip, which is the same as grabbing and moving the strip. Tip: when
you add a strip, I like to just drop it and then use this field to place it at the frame I want, rather that trying to drag and
drop in exactly the right place.

Length Specify the number of frames to use for the strip.

Use the Convert to Premul button if a strip has an Alpha (transparency) channel. Use FilterY if the strip is from broadcast
video and has even or odd interlacing fields. Enhance the color saturation through the Mul tiply field. Play a strip backwards
by enabling Reverse Frames. Tell Blender to display every nth frame by entering a Strobe value. Finally, when using MPEG
video (VCD, DVD, XVid, DivX, ...), an image is built up over the course of a few frames; use the Preseek field to tell Blender
to look backward and compose the image based on the n previous frames (e.g. 15 for Mpeg2 DVD).

Effect Strip For all effects, use the Strip Properties panel to control the effects strip; each effect has different controls, but
they can all be set in the Properties panel. Control the length of the strip to vary the speed with which the transform happens.
Regardless of whether they are built-in or plug-in, all effect strips do some special image manipulation, usually by operating
on another strip or two in a different channel. The effect strip is shown in some channel, but its resultant effect shows up as
Channel 0.

Strip Input  Controls the source of the strip. Fields include file path, file name, image offset, crop settings.

This is here you can edit/update the path of the file used by a strip. Very useful when you moved it one way or the other - this
avoid you deleting and re-creating the strip!

You have two text fields for path, the first being the path of the parent directory (Path), and the second the file name itself.

Filter Enables you to quickly set common image pre-processing options. Strobe
Flip X flips (reverses) the image left-to-right, Y reverses top-to-bottom.
Backwards Reverses strip image sequence

De-Interlace Removes fields in a video file.

Saturation Increase or decrease the saturation of an image.

Multiply Multiplies the colors by this value.

Premultiply Premultiply the Alpha channel.

Convert Float Converts input to float data.

Use Color Balance Provides three filters to adjust coloration: Lift, Gamma, and Gain. Each pass can have a positive, or
inverted effect by clicking the appropriate button. Set the amount of the effect by setting the color swatch; white (RGB
1,1,1) has no effect.
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Proxy Strip Properties Panel A proxy is a smaller image (faster to load) that stands in for the main image. When you
Rebuild proxy Blender computes small images (like thumbnails) for the big images and may take some time. After computing
them, though, editing functions like scrubbing and scrolling and compositing functions like cross using these proxies is much
faster but gives a low-res result. Disable proxies before final rendering.

In order to actually use the proxies, the proper “Proxy Render Size” dropdown value must be selected in the Properties panel
of the Sequencer View (where the edit plays back).

Sound This panel appears when a sound file is selected.
Here you can specify the Sound Strip’s file path and file name.
Pack Packs the sound file into the current .blend file.
Caching The sound file is decoded and loaded into RAM.
Volume Set the volume of the Sound file.

Attenuation/dB Attenuation in decibels

Trim Duration Start/End Offset the start and end of a sound strip.

Scene Specify the scene to be linked to the current scene strip.

Sequencer Process the render (and composited) result through the video sequence editor pipeline, if sequencer strips exist.
This is the same function as in the render settings.

Camera Override Change the camera that will be used.

Adjusting the View Use these shortcuts to adjust the sequence area of the VSE: Pan MMB Zoom Wheel Vertical Scroll use
Shift-Wheel, or drag on the left scroll bar. Horizontal Scroll use Ctr1-Wheel, or drag on the lower scroll ;bar. Scale
View Vertically, drag on the circles on the vertical scroll bar. Scale View Horizontally, drag on the circles on the horizontal
scroll bar.

As usual, the View Menu controls what and how you view in the workspace.

Properties Panel The Properties Panel contains options for the way the preview is displayed.
View all Sequences Home Zooms (out) the display to show all strips.

Fit preview in Window Home Resizes preview so that it fits in the window.

Show Preview 1:1 Numpadl Resizes preview to a 1: 1 scale (actual size).

View Selected NumpadPeriod Zooms in the display to fit only the selected strips

Use this when working arranging a lot of strips and you want to use all of your screen to work.

Reference

Mode: Sequence
Menu: View —> Show Frames, View —> Show Seconds
Hotkey: T

Draw Frames Diplays the frame number instead of the time, in the Frame Number Indicator.

Show Frame Number Indicator Toggles the units of measure across the bottom of the workspace between seconds or frames.
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Safe Margin Displays an overlay on the preview, marking where title safe region is.
Separate Colors When using Luma Waveform view, this separates R,G, and B into separate graphs.

Transform Markers Transform Markers as well as Strips.

Scrubbing To move back and forth through your movie, use the Timeline window. LMB click and drag left/right in the
timeline window, moving the vertical bar which indicates the current frame. As you do, the image for that frame is displayed
in the VSE window.

Real-time scrubbing and image display is possible on reasonable computers when viewing an image sequence or movie
(avi/mov) file. Scene images have to be rendered individually, which may take some time.

View Modes The icons in the header allow to change the view of the VSE. By default, only the sequencer is displayed. The
second button displays only the Preview window, and the third button displays both the Sequencer and the Preview.

When the preview is enabled, you have several options to change what type pf preview to display. They are explained in the
Display Modes Page.

Scene Preview When using a Scene Strip in the sequencer, these settings in the Properties Panel determine how they are
shown in the preview window.

Open GL Preview If you have Open GL, enable this setting to use Open GL for the scene preview renders. The drop down
menu allows you to change how the Scene is displayed (Bounding Box, Wireframe, Solid, Textured).

View Settings The View Settings section in the properties panel contains addition display options.

Show Overexposed Increasing this number to 1 or greater displays a striped overlay to the preview image, showing where it
is overexposed. A higher number gives a higher threshold for marking overexposure.

Safe Margin Displays an overlay on the preview, marking where title safe region is.

Proxy Render Size Draws preview using full resolution or different proxy resolutions. Render resolution is determined in the
render settings panel. Using a smaller preview size will increase speed.

Refresh View Certain operations, like moving an object in 3D View, may not force the Sequencer to call for a refresh of the
rendered image (since the movement may not affect the rendered image). If an image or video, used as a strip, is changed by
some application outside of Blender, Blender has no real way of being notified from your operating system. To force Blender
to re-read in files, and to force a re-render of the 3D View, click the Refresh button to force Blender to update and synchronize
all cached images and compute the current frame.

Selecting Strips The Select Menu helps you select strips in different ways.
Strips to the Left Select all strips to the left of the currently selected strip.
Strips to the Right Select all strips to the right of the currently selected strip.

Select Surrounding Handles A1t-Ctr1-RMB Select both handles of the strip, plus the neighboring handles on the imme-
diately adjoining strips. Select with this method to move a strip that is between to others without affecting the selected
strip’s length.

Left Handle A1t-RMB Select the left handle of the currently selected strip.
Right Handle Ctr1-RMB Select the right handle of the currently selected strip.
Linked Select all strips linked to the currently selected strip

Select All A Selects all the strips loaded.
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Select Inverse Inverts the current selection.

Border Select B Begins the Box mode select process. Click and drag a rectangular lasso around a region of strips in your
Sequence workspace. When you release the mouse button, the additional strips will be selected.

Moving and Modifying Strips G Moves the selected strip(s) in time or in channels. Move your mouse horizontally (left/right)
to change the strip’s position in time. Move vertically (up/down) to change channels.

* To snap while dragging hold Ctrl
* To ‘ripple edit’ (Make room for strips you drag) hold A1t when placing a strip.
If you have added a strip by mistake or no longer want it, delete it by pressing X or using this menu option.
Duplicate a strip to make an unlinked copy; drag it to a time and channel, and drop it by LMB click.
The Strip Menu contains additional tools for working with strips: Grab/Move
Grab/Extend from Frame
Cut (hard) at frame
Cut (soft) at frame
Separate Images Deinterlace Movies
Duplicate Strips
Erase Strips
Set Render Size
Make Meta Strip
UnMeta Strip
Reload Strips
Reassign Inputs
Swap Inputs
Lock Strips
UnLock Strips
Mute Strips
Un-Mute Strips
Mute Deselected Strips
Snap Strips
Swap Strips

Snap to Frame shift-S Position your cursor (vertical green line) to the time you want. Snap to current frame to start a
strip exactly at the beginning of the frame. If your Time display is in seconds, you can get to fractional parts of a second by
zooming the display; you can get all the way down to an individual frame.

Separate Images to Strips Y Converts the strip into multiple strips, one strip for each frame. Very useful for slide shows and
other cases where you want to bring in a set on non-continuous images.
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Editing Strips
* RMB in the middle of the strip selects the entire strip; holding it down (or pressing G rab) and then moving the mouse

drags a strip around.

* RMB on the left arrow of the strip selects the start frame offset for that strip; holding it down (or pressing G rab and then
moving the mouse left/right changes the start frame within the strip by the number of frames you move it:

— If you have a 20-image sequence strip, and drag the left arrow to the right by 10 frames, the strip will start at image
11 (images 1 to 10 will be skipped). Use this to clip off a rollup or useless lead-in.

— Dragging the left arrow left will create a lead-in (copies) of the first frame for as many frames as you drag it. Use
this when you want some frames for transitions to the this clip.

* RMB on the right arrow of the strip selects the end frame of the strip; holding it down (or pressing G rab) and then moving
the mouse changes the ending frame within the strip:

— Dragging the right arrow to the left shortens the clip; any original images at the tail are ignored. Use this to quickly
clip off a rolldown.

— Dragging the right arrow right extends the clip. For movies and images sequences, more of the animation is used
until exhausted. Extending a clip beyond its end results in Blender making a copy of the last image. Use this for
transitions out of this clip.

Note: Multiple selection

You can select several (handles of) strips by Shift-RMB clicking: when you press G, everything that’s selected will move
with your mouse - this means that, for example, you can at the same time move a strip, shorten two others, and extend a forth
one.

e STRIP EXTEND. With a number of Image strips selected, pressing E enters EXTEND mode. All selected strip handles
to the “mouse side” of the current frame indicator will transform together, allowing you to essentially extend the strips
that fall exactly on the current frame marker and having all others adjust to compensate.

While splicing two strips happens just by placing them finish-to-start, cut a strip by pressing K to cut. At the selected frame
for the selected strips, K cuts them in two. Use Cut to trim off roll-ups or lead-ins, or roll-downs or extra film shot (“C” was
already taken for Change).

Note: Note on the ‘cut’

When you ‘cut’ a strip, you don’t really make a cut like it was with the ‘old editing’ on real film. In fact, you make a copy of
the strip: the end of the original one is ‘winded’ to the cut point, as with the beginning of the new copy.

For example, imagine that you have a strip of 50 frames, and that you want to delete the first ten ones. You have to go to the
11 ™ frame, and press K; the cut ‘divides’ your strip in two parts. You now can select the first small part (frames 1 to 10), and
delete it press X.

You might think that you have really erased the frames 1 to 10, but there are still there, ‘winded’, as in a film reel, under your
frame 11 : you just have deleted one of the two copies of your strip created by the ‘cut’. And you can at any time get your ‘lost’
frames back (just RMB -click on the left arrow of the strip, then G grab it to the left to display the desired number of frames
again (or to the right to ‘hide’ more frames - this is another way to remove frames at the beginning/end of a strip!).

This is at the heart of nearly every editor solution, and that’s quite handy!

Note: Action Stops

When extending the start beyond the beginning or end after the ending, keep in mind that only the last image copies, so when
viewed, action will stop on that frame. Start your transition (fade, cross) a little early while action is still happening so that the
stop action is not that noticeable (unless, of course, you want it to be, like the 80’s drama sitcoms).

2.1. Editors 130



Blender User Manual, Release 2.75

Change the length of an effect strip by changing the start/end frame of the origin strips.

Copy and Paste You can copy a clip and paste it using the two header buttons.

Meta Strips A Meta-Strip is a group of strips. Select all the strips you want to group, and Ctrl-g to group them into one meta.
The meta spans from the beginning of the first strip to the end of the last one, and condenses all channels into a single strip, just
like doing a mixdown in audio software. Separating (ungrouping) them restores them to their relative positions and channels.

The default blend mode for a meta strip is Replace. There are many cases where this alters the results of the animation so be
sure to check the results and adjust the blend mode if necessary.

One convenient use for meta strips is when you want to apply the same effect to multiple strips. For example: scaling a loop.
Until blender gets a Loop effect, the only way to loop a clip is to duplicate it several times. If the clip needs any transforms
(like scaling or translating an animated watermark or source material in a different aspect ratio) it is much more convenient to
apply a single set of transforms to a meta strip built from the repeated duplicates than apply copies of those transforms to each
instance in the loop.

It is possible to edit the contents of a meta strip by selecting it and pressing Tab. You can press Tab again to finish editing that
strip. Since meta strips can be nested, to pop out one level of meta strip make sure you do not have a meta strip as the active
strip when you press Tab.

Sequence Display Modes
By default, the VSE only displays the sequencer. Several options in the header bar allow you change the editor to display the
sequence in real time, and in various ways.

The second button will change the editor to display only the preview, and the third button displays both the sequencer and the
preview

the VSE workspace can show you different aspects of the composite result, for the current frame:
» Image/Sequence: Colors (what you see)
* Chroma: Color hue and saturation
* Luma: Brightness/contrast
 Histogram: Levels of red, green, and blue

In the Chroma, Luma, and Image modes, a channel selector appears; channel O is the result of compositing the strips with their
special effects strips. Channel 1 is what the current frame’s image from the strip in channel 1 looks like (channel 1 is at the
bottom of the heap). The display of these modes is either the composite (channel 0) or the frame from the strip (channels 1
through n).

Zoom the view of any of these workspaces by scrolling your middle mouse wheel.

Image Preview

In the upper window pane of the Sequence screen layout is another VSE window, this one set to Image Preview mode. It shows
you what the resulting video will look like when saved. This is the main working mode for adding strips and moving them
around, cutting, grouping (making meta) and splicing them through special effects.
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Luma Waveform

For the selected channel, brightness, or luminosity, is mapped with this display.

A luma waveform allows you to judge the quality of the luminance distribution across your video signal, you can view a
luma-waveform instead of the usual output display on every control monitor.

The display plots for every scanline the luminance value. The lines are all drawn on top of each other. The points get brighter
if the lines cross (which is very likely with several hundred scanlines). You will understand the picture most easily if you plug
an oscilloscope to the Luma-video-output of your television set. It will basically look the same.

In this mode, the vertical axis represents the luminosity: O at the bottom, 1 at the top; the horizontal axis is a mapping from
the horizontal axis of the frame. There are as many curves as scanlines in the frame: each one of this curves represents
the luminosity of the pixels of one line. Moreover, the color of a pixel in this mode represents the number of pixels from the
matching column of the frame sharing the same luminosity - i.e. the number of curves that cross at this point (black/transparent,
for no pixel, white/opaque for at least 3 pixels).

This mode is good for:

* If the waveform does not fill the whole picture you might want to play with the “setup” and “gain” master-sliders in the
“gamma”’-plugin until it fills the whole picture (contrast autostretch).

* With the more advanced gamma-plugin you can decide where you have to desaturate (especially in dark regions).

* You can judge if you want to dump the whole thing since it is completely distorted and clips at the top or the bottom.

Examples of VSE Luma Previews. Note that the pictures (first green frame, at the top) are only 50px high, to limit the
number of curves displayed in the Luma waveform !

Use this display to check for appropriate contrast and luminosity across all frames in the channel. When spots in the film that
should have even illumination don’t, it looks like a flashbulb went off or an extra light was suddently turned on. This can
happen if two strips were rendered or shot under different lighting conditions but are supposed to be contiguous.

Chroma Vectorscope

Use this mode judge the quality of the color-distribution and saturation, you can also view a U/V scatter-plot.

The picture is converted to YUV-format. The U- and V-values represent the angle of the color. For pixel of the picture, one
point is plotted in the display at the U and V-value-position. If several pixels happen to have the same U/V-value the pixel in
the plot gets brighter.

To help you understand what color is meant, a hexagram marking the extreme positions (red, magenta, blue, cyan, green,
yellow) is drawn and a red cross to mark the origin.

In other words, for the selected channel, this display shows the color space of the image inside a hexagon. Each point of the
hexagon is a primary color: red, magenta, blue, cyan, green, and yellow. Black is at the center, and overall saturation is scaled
as dots closer to the outside. The example to the right shows that the image has a lot of red (50% saturation) and small amount
of blue, with no green.

Always: remember to activate an additional control monitor of the end result. Color calibration is a matter of taste and depends
on what you want.

Use this display to check for too much color saturation. While over-saturated images look great for op-art and computer
displays, they stink when shown on the big screen TV. Use the Alt-A nimation key to scrub the video; this display will update
with a new/revised map for each frame. Just like watching the Image preview to see what it looks like, watch the Chroma
Vectorscope to watch for color use.

This mode is good for:
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Fig. 2.17: Example VSE Chroma Preview

* If you picture looks very moody or desaturated you might want to take a look at the U/V-plot. You will most likely see
all pixels building a crowd at the origin. If you add saturation using the “gamma”-plugin you can see in the U/V-plot if
you distort the color.

e If you do color-matching on a by hand basis you can match the angle you see of different channels monitors.

Histogram

This mode displays a graph showing the distribution of color information in the pixels of the currently displayed image. The
X-axis represents values of pixel, from 0 to 1 (or 0 to 255), while the Y-axis represents the number of pixels in that tonal range.
A predominantly dark image would have most of its information toward the left side of the graph.

Use this mode to balance out the tonal range in an image. A well balanced image should a nice smooth distribution of color
values.

Sequencer Screen Layout
Sequencer Effects

Blender offers 16 built effects that are built into Blender, and are therefore universal. Some operate on two strips; some on one,
and some create a new strip. Each effect enhances your content in some way or allows professional-quality transitions.
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Fig. 2.18: Default Video Editing screen lay out

Fig. 2.19: Can you hear the thunder?

Add

The Add effect adds two colors together. Red and Cyan (Green and Blue) make White. Red and Blue make “Magenta” (i.e.
Purple!). Red and Green make Yellow.

The Add Effect adds the colors of two strips together, Use this effect with a base image strip, and a modifier strip. The modifier
strip is either a solid color or a black-and-whte mask, or another image entirely. The example to the right shows what happens
when you add gray to an image, and animate the effect over time. The image gets bright because we are adding gray (R:.5, G:.5,
B:.5) to say, a blue color (R.1, G:.1, B:.5) resulting in (R:.6, G:.6, B:1.0) which retains the original hue (relationship between
the colors) but is much brighter (has a higher value). When applied to the whole image like this, the whole image seems to
flash.

You can use this effect to increase the brightness of an image, or if you use a BW mask, selectively increase the brightness of
certain areas of the image. The Mix node, in Add mode, does exactly the same thing as the Add sfx strip here, and is controlled
the same way by feeding the Factor input.

Subtract Effect

This effect takes away one strip’s color from the second. Make a negative of an image using this effect, or switch the order of
the strips and just darken the strip. Subtracting a hue of blue from a white image will make it yellow, since red and green make
yellow.
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Fig. 2.20: Subtract Effect
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Cross and Gamma Cross

This effect fades from one strip to another, based on how many frames the two strips overlap. This is a very useful strip that
blends the whole image from one to the other.

Gamma Cross uses color correction in doing the fade, resulting in a smooth transition that is easier on the eye.

Fade to Black Many scenes fade to black, and then fade in from black, rather than directly from one to the other.

The strip setup to do this is shown to the right. The two strips are on Channel 1, and you Add—>Color Generator strip to
Channel 2, straddling the two main strips. Change the color to black, and add two Cross Effects; the first from Channel 1 to
Channel 2 (black), and the second from Channel 2 to Channel 1. The first strip will fade to black, and then the second will fade
in from black. Of course, you can use any transition color you want. Black is a relaxing intermediary; red is alarming. Use the
dominant color in the second strip to introduce the second strip.

Multiply

The Multiply effect multiplies two colors. Blender uses values between 0.0 and 1.0 for the colors, he doesn’t have to normalise
this operation, the multiplication of two terms between 0.0 and 1.0 always gives a result between 0.0 and 1.0 (with the ‘tradi-
tional’ representation with three bytes - like RGB(124, 255, 56) -, the multiplications give far too high results - like RGB(7316,
46410, 1848) -, that have to be ‘brought back’, normalised - just by dividing them by 256 ! - to ‘go back’ to range of 0 to 255
...). 256 ! - to ‘go back’ to range of 0 to 255 ...).

This effect has two main usages:

With a mask A mask is a B&W picture witch, after multiplication with a ‘normal’ image, only show this one in the white
areas of the mask (everything else is black). The opening title sequence to James Bond movies, where the camera is
looking down the barrel of a gun at James, is a good example of this effect.

2.1. Editors 136



Blender User Manual, Release 2.75

IE:'E-|: Chan:ﬂ'| |i‘

a0 40 50 0 70 B0 30

IE |m '!l == Wiew Salart AdAd  Strn |__— '!l |+ |--E.-| | Refrach |

Fig. 2.21: Cross-Fade between Black
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Fig. 2.22: Multiply Effect.
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With uniform colors Multiplying a color with a ‘normal” image allows you to soften some hues of this one (and so - symmet-
rically - to enhance the others). For example, if you have a brown pixel RGB(0.50, 0.29, 0.05), and you multiply it with a
cyan filter (uniform color RGB(0.0, 1.0, 1.0), you’ll get a color RGB(0.0, 0.29, 0.5). Visually, the result is to kill the reds
and bring up (by ‘symmetry’ - the real values remain unchanged!) the blues an greens. Physically, it is the same effect as
shining a cyan light onto a chocolate bar. Emotionally, vegetation becomes more lush, water becomes more Caribbean
and inviting, skies become friendlier.

Note: This effect reduces the global luminosity of the picture (the result will always be smaller than the smallest operand). If
one of the image is all white, the result is the other picture; if one of the image is all black, the result is all black!

Alpha Over, Under, and Over Drop
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Fig. 2.23: AlphaOver Effect

Using the alpha (transparency channel), this effect composites a result based on transparent areas of the dominant image. If you
use a Scene strip, the areas of the image where there isn’t anything solid are transparent; they have an alpha value of 0. If you
use a movie strip, that movie has an alpha value of 1 (completely opaque).

So, you can use the Alpha Over | Alpha Under effect to composite the CGI Scene on top of your movie. The result is your
model doing whatever as if it was part of the movie. The Factor curve controls how much the foreground is mixed over the
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background, fading in the foreground on top of the background. The colors of transparent foreground image areas is ignored
and does not change the color of the background.

Select two strips (Shift-RMB):

* With Alpha Over, the strips are layered up in the order selected; the first strip selected is the background, and the second
one goes over the first one selected. The Fac tor controls the transparency of the foreground, i.e. a Fac of 0.0 will
only show the background, and a Fac of 1.0 will completely override the background with the foreground (except in the
transparent areas of this one, of course!)

» With Alpha Under, this is the contrary: the first strip selected is the foreground, and the second one, the background.
Moreover, the Fac tor controls the transparency of the background, i.e. a Fac of 0.0 will only show the foreground (the
background is completely transparent), and a Fac of 1.0 will give the same results as with Alpha Over.

* Alpha Over Drop is between the two others: as with Alpha Under, the first strip selected will be the foreground, but as
with Alpha Over, the Fac tor controls the transparency of this foreground.

The example shows layering of AlphaOver effects. The very bottom channel is red, and an arrow is on top of that. Those two
are AlphaOver to Channel 3. My favorite toucan is Channel 4, and Channel 5 alphaovers the toucan on top of the composited
red arrow. The last effect added is tied to Channel 0 which will be rendered.

By clicking the PreMult Alpha button in the properties panel of the foreground strip, the Alpha values of the two strips are not
multiplied or added together. Use this effect when adding a foreground strip that has a variable alpha channel (some opaque
areas, some transparent, some in between) over a strip that has a flat opaque (Alpha=1.0 or greater) channel. If you notice a
glow around your foreground objects, or strange transparent areas of your foreground object when using AlphaOver, enable
PreMultiply. The AlphaOver Drop effect is much like the Cross, but puts preference to the top or second image, giving more
of a gradual overlay effect than a blend like the Cross does. Of course, all of the Alpha effects respect the alpha (transparency)
channel, whereas Cross does not.

The degree of Alpha applied, and thus color mixing, can be controlled by an F-curve. Creating a Sine wave could have the
effect of the foreground fading in and out.

Wipe Wipe transitions from one strip to another. This very flexible effect has four transition types:

* Clock: like the hands of an analog clock, it sweeps clockwise or (if Wipe In is enabled) counterclockwise from the 9:00
position. As it sweeps, it reveals the next strip.

* Iris: like the iris of a camera or eye, it reveals the next strip through an expanding (or contracting) circle. You can blur
the transition, so it looks like ink bleeding through a paper.

* Double Wipe: Starts in the middle and wipes outward, revealing the next strip. It can also Wipe In, which means it starts
at the outside and works its way toward the middle. You can angle and blur the wipe direction as well.

 Single Wipe: Reveals the next strip by uncovering it. Controls include an angle control so you can start at a corner or
side, and blur the transition.

The wipe will have no effect if created from a single strip instead of two strips. The duration of the wipe is the intersection of
the two source strips and can not be adjusted. To adjust the start and end of the wipe you must adjust the temporal bounds of
the source strips in a way that alters their intersection.

Glow This effect makes parts of an image glow brighter by working on the luminance channel of an image. The Glow is the
superposition of the base image and a modified version, where some areas (brighter than the Threshold:) are blurred. With the
Glow strip properties, you control this Threshold:, the maximum luminosity that can be added (Clamp:), a Boost factor: for it,
the size of the blur (Blur distance:), and its Quality:. The Only boost button allows you to only show/use the ‘modified’ version
of the image, without the base one. To “animate” the glow effect, mix it with the base image using the Gamma Cross effect,
crossing from the base image to the glowing one.
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Fig. 2.24: VSE Wipe Built-in Effect
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Fig. 2.25: Example of a Glow effect applied to a picture. Top left: base picture (Lofoten Islands, Norway - source:
wikipedia.fr); Top right: result of the effect; Bottom left: effect settings; Bottom right: result with the Only boost button
activated.

Transform
Transform is a swiss-army knife of image manipulation. It scales, shifts, and rotates the images within a strip. The example to

the right shows what can be done with a single image. To make a smooth transition to the final effect, enable the Frame locked
button and define a curve in the Ipo Window (Sequence mode).

With the Transform strip selected, uses the properties panel to adjust the settings of this effect:

(x,y)Scale (Start,End): To adjust the scale (size). xScale Start defines the start width, xScale End the end width, yScale Start
the start height, and yScale End the end height. The values higher than 1.0 will scale up the picture, while values lower
than 1.0 will scale it down.

(x,y) (Start,End): To adjust the position (shifting). x Start defines the horizontal start position, x End, the end one; positive
values shift the image to the right, negative values, to the left. y Start defines the vertical start position, y End, the end
one; positive values shift the picture to the top, negative values, to the bottom.

rot (Start,End): The rotation is in degrees (360 for a full turn) and is counter-clockwise. To make an image spin clockwise,
make the end value lower than the start one (e.g. start it at 360 and go down from there).
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Color

This effect works by itself to create a color strip. By default, when it is created, it is 50 frames long, but you can extend it by
grabbing and moving one of the ends. Click on the color swatch in the Effect panel under Sequencer buttons, which is under
the Scene tab, to pick a different color (by default, it is gray). Use this strip crossed with your main movie to provide a fade-in
or fade-out.

Speed Control

Speed Control time-warps the strip, making it play faster or slower than it normally would. A Global Speed less than 1.0 makes
the strip play slower; greater than 1. 0 makes it play faster. Playing faster means that some frames are skipped, and the strip
will run out of frames before the end frame. When the strip runs out of frames to display, it will just keep repeating the last
one; action will appear to freeze. To avoid this, position the next strip under the original at a point where you want motion to
continue.

Fig. 2.26: 50% Slow motion using Speed Control

Creating a Slow-Motion Effect Suppose you want to slow your strip down. You need to affect the speed of the video clip
without affecting the overall frame rate. Select the clip and Add—>Effect—>Speed Control effect strip. Click to drop it and press
N to get the Properties. Uncheck the Stretch to input strip length option in the Effect Strip section. Set the Speed factor to be
the factor by which you want to adjust the speed. To cut the displayed speed by 50%, enter 0.5. Now, a 275-frame clip will
play at half speed, and thus display only the first 137 frames.

If you want the remaining frames to show in slo-mo after the first set is displayed, double the Length of the source strip (since
effects strip bounds are controlled by their source strips). If you’re using a speed factor other than 0.5 then use the formula

new_length = true_length / Speed_factor
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That’s it! Set your render to animate (in this example) all 550 frames.

Fig. 2.27: keyframing the Frame number

Keyframing the Speed Control To get even finer control over your clip timing, you can use curves! While it is possible to
keyframe the Speed factor, usually you want to keyframe the Frame number directly.

Uncheck Stretch to input strip length and uncheck Use as speed. You now have a Frame number field which you can keyframe.
If you want the strip to animate at all you will have to insert some keyframes, otherwise it will look like a still. In most cases
you will want to use the Graph editor view to set the curve interpolation to Linear since the default Bezier will rarely be what
you want.

If you do choose to keyframe the Speed factor instead, remember to click the Refresh Sequencer button in the header of the
Video Sequence Editor’s strip view or your changes will not take effect.

Changing Video Frame Rates You can use the speed control to change the frames per second (fps), or framerate, of a video.
If you are rendering your video to a sequence set, you can effectively increase or decrease the number of individual image files
created, by using a Global Speed value less than or greater than one, respectively. For example, if you captured a five-minute
video at 30 fps and wanted to transfer that to film, which runs at 24 fps, you would enter a Global Speed of 30/24, or 1.25
(and Enable Frame Blending to give that film blur feel). Instead of producing 5*60%*30=9000 frames, Blender would produce
9000/1.25=7200=5*60%24 frames. In this case, you set a Sta:1 and End:7200, set your Format output to Jpeg, 30fps, and image
files 0001.jpg through 7200.jpg would be rendered out, but those images ‘cover’ the entire 9000 frames. The image file 7200.
jpg is the same a frame 9000. When you read those images back into your film .blend at 24 fps, the strip will last exactly 5
minutes.

Multicam Selector

Ever wanted to do multicam editing with Blender? Now you can and it is mindbogglingly easy:

* Add your input strips on channels say 1 to 4 (you can use as many you like, interface get’s a little bit clumky if you have
more than 10, see below).

* Sync the strips up. There is no automatic sync feature in Blender, but you can open two viewer windows, choose one
camera as the master channel and sync the other against them just by looking at the movement of legs or light flashes
(depending of the show, you want to edit). We might add automatic sync feature based on global brightness of the video
frames in the future. (Syncing based on the audio tracks, like most commercial applications do, isn’t very clever, since
the speed of sound is only around 340 metres per second and if you have one of you camera 30 meters away, which isn’t
uncommon, you are already 2-3 frames off. Which is noticeable...)

Build small resolution proxies (25%) on all your input video strips.

Use meta strips, so that every input camera fits in exactly one channel.

Add a viewer window for every input channel and put it into 25% proxy display mode (I suggest to line them up on the
left side on top of each other, but just do, whatever pleases your personal habits)

Add a large viewer window for the final output and let it run on full resolution.
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* Add a multicam selector effect strip above all the channel tracks

» Enlarge it, so that it covers the whole running time of your show (just change it’s length or drag the right handle, the
former is probably easier, since you can just type in a very large number and you are done)

* Cross you fingers :) (that’s important :) )

* Select the multicam strip, if you take a look at the strip options (N-key), you will notice, that multicam is a rather simple
effect strip: it just takes a selected channel as it’s input. That’s all. The magic comes with the convenient keyboard layout:
when you select multicam, the keys 1-0 are mapped to a python handler, that does a cut on the multicam and changes it’s
input.

¢ So: you select the multicam strip, you start playback and press the keys 1-4 while watching your show.
* You’ll end up with a small multicam selector strip for every cut.

In reality, it boils down to: watch a few seconds to see, what’s coming, watch it again and do a rough cut using the number
keys, do some fine tuning by selecting the outer handles of two neighboring multicam for A/B rolling.

Adjustment Layer

The adjustment layer strip works like a regular input file strip except for the fact, that it considers all strips below it as it’s input.

Real world use cases: you want to add some last finishing color correction on top of parts of your final sequencer timeline
without messing with metastrips around. Just add an adjustment layer on top and activate the color balance.

Or: you can stack a primary color correction and several secondary color correction on top of each other (probably using the
new mask input for area selection).

Sound Editing

Blender contains a multi-track Audio sequencing toolbox. You can add WAV, Mp3 files from your hard disk as a file, or as
encoded within a movie, and mix them using an F-Curve as a volume control.

Options

Audio-RAM loads a file into memory and plays it from there. You can only load stand-alone WAV files. Audio-HD plays the
sound back from the hard disk and thus does not take up memory. With Audio HD, you can load stand-alone WAV files, but
also audio tracks from movies.

For either, a green audio strip will be created. With Audio RAM, a waveform is created that shows you the waveform inside the
green strip, scaled to the height of the green strip. Since Audio-RAM files are read into memory, changing the audio file will
not affect playback, and you will have to re-open the file so that Blender re-reads the file.

Note: Hiss, Crackle and Pop

Some audiophile users report that Hiss is introduced sometimes if Audio RAM is used. There must be some decoding or
sampling going on, that does not occur when Audio HD is used, that introduces some playback noise. If you hear pops and
crackles, usually that is a sign that your hardware cannot keep up in real-time playback. They will not be present in your final
rendered animation output (but they may show up in Game mode).

Also, static hiss seems to occur whenever two or more audio strips are overlapping in the timeline...
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Fig. 2.28: A sound strip in the sequence editor.

Audio Mixing in the VSE

You can have as many Audio strips as you wish and the result will be the mixing of all of them. You can give each strip its own
name and Gain (in dB) via the N menu. This also let you set a strip to mute or ‘Pan’ it; -1 is hard left, +1 is hard right, with
percentages in-between.

Overlapping strips are automatically mixed down during ANIM processing. For example, you can have the announcer on
channel 5, background music on channel 6, and foley sound effects on channel 7.

Working with Audio Tracks

An audio track (strip) is just like any other strip in the VSE. You can grab and move it, adjust its starting offset using RMB over

EPRT)

the arrow end handles, and K cut it into pieces. A useful example is cutting out the “um’s” and dead voice time.

Animating Audio Track Properties

You want to set a value somewhere between 0.0 and 1.0, and the volume becomes that percent; 0.6 is 60%. You can add a gain
to the volume through the strip properties (N). You can make a curve by having multiple points, to vary the volume over its
length. Press Tab to edit the curve, just like any old bezier F-curve.

In the Y direction, 1.0 is full volume, 0.0 is completely silent. Only the FFMPEG-output system is currently able to mix audio
and video into one output stream. Use Ct r1-LMB to add control points, and Tab to edit a curve.

Animating an audio strip affects the volume of the strip in the resulting composite. Use animation on an audio strip to fade
in/out background music or to adjust volume levels. Layered/crossed audio strips are added together; the lower channel does
not override and cut out higher channels. This makes Blender an audio mixer. By adding audio tracks and using the curves to
adjust each tracks’ sound level, you have an automated dynamic multi-track audio mixer!
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Output The output is therefore a video file if the ANIMATION button in the Render Panel of the Scene Context/Render
Sub-context is used as described before. An audio file may be created via the MIXDOWN button in the Sequencer button of the
Scene Context, Sound Sub-context. This WAV file contains the full audio sequence and is created in the same directory of the
video file and with the same name but with a . wav extension. You can mix Video and Audio later on with an external program
or by adding it to, for example, an image sequence strip as described above.

The advantage of using Blender’s sequence editor lies in the easier synchronization attainable by sequencing frames and sound
in the same application.

To enable audio synchronisation after importing an audio track, select the Scene button in the buttons window then choose the
Sound Block Button (small blue sine wave). In here you’ll see the Sync and Scrub tools.

Sync lets Blender drop image frames to keep up with realtime audio when you play an animation in the 3D window. This gives
you a rough overview of the timing of your animation.

Scrub allows you to drag your frame-marker or change frames in any window and it will play a clip of audio for that point in
time.

Draging the frame-marker over a range of frames in the Action Editor will allow you to hear roughly where specific sounds
occur so that you can key poses or shapes on this frame.

2.1.6 Timeline

Start1 - |+ End:250 1< 1 (] < ) [ R o sync

Fig. 2.29: Timeline Header

This Editor gives a timeline, through which you can scrub with the LMB.

2.1.7 3D View

Introduction

The 3D View is used to interact with the 3D scene for a variety of purposes, such as modeling, animation, texture painting, etc.
Navigating in the 3D space is done with the use of both mouse movement and keyboard shortcuts.

Orbit (MMB) Rotate the view around the point of interest.

Pan (Shift-MMB) Move the view up, down, left and right

Zoom (Ctrl-MMB/Scroll) Move the camera forwards and backwards

Read more about navigation.

Modes

Blender has a number of Modes used for editing different kinds of data:
* Object Mode
» Edit Mode
* Pose Mode
* Sculpt Mode

¢ Vertex Paint
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* Weight Paint
* Texture Paint
* Particle Edit
The mode can be changed using the menu in the 3D View header, or using the hotkey associated with that mode.

Read more about modes.

Regions of the 3D View

Toolshelf The Toolshelf is a context-sensitive region containing tools depending on the current mode (for example, modeling
tools in Edit Mode, brush tools in Sculpt Mode...).

For more information on specific tools available, see:
* Transformations
* History
* Creating Objects
* Groups and Parenting
e Animation
* Rigid Body
* Grease Pencil
* Modeling
 Sculpting
e Vertex Painting
* Weight Painting

* Texture Painting

Properties Region The Properties Region contains properties of the active object and selected objects (such as their loca-
tions), as well as properties of the editor itself (such as Display settings and background images).

Header Contains various menus, buttons and options based on the current mode, such as:
» Shading mode
* Pivot options
* Transform manipulator
* Proportional Edit
* Snapping
* OpenGL render
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Local View

Reference

Editor: 3D View
Menu: View — View Global/Local
Hotkey: NumpadSlash

Global view Local view

Fig. 2.30: Global and Local view

When entering Local View, the selected objects are isolated and all other objects are temporarily hidden from view. This only
affects the current 3D View editor, and not the render.

This can be used to speed up viewport performance in heavy scenes, or allow you to focus on a specific object without others
getting in your way.

Modes

Modes are a Blender-level object-oriented feature, which means that the whole Blender application is always in one and only
one mode, and that the available modes vary depending on the selected active object’s type - most of them only enable the
default Object mode (like cameras, lamps, etc.). Each mode is designed to edit an aspect of the selected object. See the
Blender’s Modes table below for details.

Fig. 2.31: Mode selection example (mesh object).

You set the current mode in the Mode drop-down list of 3D View header (see Mode selection example (mesh object)).

Warning: You can only select objects in Object mode. In all others, the current object selection is “locked”
(except, to some extent, with an armature’s Pose mode).

Modes might affect many things in Blender:
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* They can modify the panels and/or controls available in some Buttons windows’ contexts.

* They can modify the behavior of whole windows, like e.g. the UV/Image Editor window (and obviously, 3D View s!).

* They can modify the available header tools (menus and/or menu entries, as well as other controls...). For example, in the
3D View window, the Object menu in Object mode changes to a Mesh menu in Edit mode (with an active mesh object!),
and a Paint menu in Vertex Paint mode...

Table 2.1: Blender’s Modes

Icon Name Short- | Details
cut

Object None T | The default mode, available for all object types, as it is dedicated to Object datablock editing

mode (i.e. position/rotation/size).

Edit mode | Tab' A mode available for all renderable object types, as it is dedicated to their “shape” ObData
datablock editing (i.e. vertices/edges/faces for meshes, control points for curves/surfaces,
etc.)

Sculpt None ' | A mesh-only mode, that enables Blender’s mesh 3D-sculpting tool.

mode

Vertex None' | A mesh-only mode, that allows you to set your mesh’s vertices colors (i.e. to “paint” them).

Paint

mode

Texture None' | A mesh-only mode, that allows you to paint your mesh’s texture directly on the model, in the

Paint 3D views.

mode

Weight Ctr1-TaA’mesh-only mode, dedicated to vertex group weighting.

Paint

mode

Particle None T | A mesh-only mode, dedicated to particle systems, useful with editable systems (hair).

mode

Pose Ctr1-TahAh armature-only mode, dedicated to armature posing.

mode

Notes about modes shortcuts:

* Tab toggles Edit mode.

e Ctrl-Tab switches between the Weight Paint (meshes) / Pose (armatures) modes, and the other current one (by default,
the Object mode). However, the same shortcut has other, internal meanings in some modes (e.g. in Sculpt mode, it is
used to select the current brush)...

As you can see, using shortcuts to switch between modes can become quite tricky, especially with meshes...

We won’t detail further more modes’ usages here. Most of them are tackled in the modeling chapter, as they are mainly related
to this topic. The Particle mode is discussed in the particle section, and the Pose and Edit modes for armatures, in the rigging
one.

Note: If you are reading this manual and some button or menu option is referenced that does not appear on your screen, it may
be that you are not in the proper mode for that option to be valid.

Shading

Shading Modes

Shading refers to the way objects are drawn and lit in the 3D View.
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Rendered
Material
Texture
Solid
Wireframe

Bounding Box

ect Mode ¥ -

Fig. 2.32: 3D viewport shade button.

Rendered An accurate representation using the selected Render Engine and lit with the visible scene lights.
Material A fast approximation of the applied material. Some effects, such as procedural textures may not be shown.

Textured Shows meshes with an image applied using the mesh’s active UV Map. For Cycles materials, the image is the last
one selected in the Node Editor. For other render engine’s, the UV Map’s applied face texture will be shown.

Solid The default drawing mode using solid colored surfaces and simple lighting.
Wireframe Objects appear as a mesh of lines representing the edges of faces and surfaces.
Bounding Box Shows only the rectangular boxes that outlines an object’s size and shape.

Except for Rendered, these shading modes are not dependent on light sources in the scene. Instead they use a simple default
lighting adjusted by the Solid OpenGL Lights controls on the System tab of the User Preferences window.

The viewport shading controls the appearance of all objects in a scene, but this can be overridden for individual objects using
the Display panel in their Object Properties.

Keyboard Shortcuts
Switches between Wireframe and Solid draw modes Y/
Switches between Wireframe and Rendered draw modes. | Shift-7Z
Switches between Solid and Textured draw modes. Alt-Z

Shading Panel

The shading panel in the Properties Region provides additional control over the way objects in the 3D view appear.
Textured Solid Display assigned face textures in the Solid shading mode. (Not available in the Cycles Render Engine)

Matcap A selection of preset shader effects, (overriding regular materials) which can help visualize your models while editing
or sculpting, without having to set up complex materials first.
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v Textured Solid
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Fig. 2.33: 3D Viewport Shading Panel.

Backface Culling Only show the front side of faces. Use this to find faces flipped the wrong way, especially when exporting
to programs that use single sided drawing.

Depth of Field Simulates a camera’s focal blur effect in the 3D viewport. Only visible in a camera view. Control the effect
using these options in the Properties Tab of the active camera: Focal Length, Sensor Size, Focus Object or Focus Distance,
and Viewport F-stop.

Ambient Occlusion Improves the realism of the viewport image by simulating the darkening effect that occurs in crevices and
corners. Typically such effects are rendered at higher quality, but this is a quick real-time preview which can help when
modelling or sculpting.

These settings control the AO effect.
Strength A higher number makes the corners darker.
Distance How far out of the corners does the effect extend.

Attenuation How strongly the effect attenuates with distance. Increasing this makes far away surfaces contribute less to
the effect. Use this to get rid of some banding artifacts.

Samples The number of samples used for the effect. Low numbers produce a grainy effect, but the actual number used
is squared so use high numbers with caution.

Color Color of the effect, can be modified to give a different feel, from ambient lighting to dirt/rust.

Display
Display Panel

Only Render Displays only items that will be rendered.
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This can be is useful to preview how animations look without being distracted by rigs and empties.

Outline Selected If disabled, the pink outline around your selected objects in Solid / Shaded | Textured draw types will no
longer be displayed.

All Object Origins If enabled, the center dot of objects will always be visible, even for non-selected ones (by default, unse-
lected centers might be hidden by geometry in solid/shaded/textured shadings).

Relationship Lines Controls whether the dashed parenting, constraining, hooking, etc., lines are drawn.

Grid Floor If disabled, you have no grid in other views than the orthographic top/front/side ones.
X Axis, Y Axis, Z Axis Control which axes are shown in other views than the orthographic top/front/side ones.
Lines Controls the number of lines that make the grid in non-top/front/side orthographic views, in both directions.
Scale Control the scale of the grid floor

Subdivisions Controls the number of sub-lines that appear in each cell of the grid when you zoom in, so it is a setting
specific to top/front/side orthographic views.

Toggle Quad View Toggles the four pane 3D view. Read more about arranging frames

View Panel

The View Properties panel lets you set other settings regarding the 3D view. You can show it with the View — View Properties...
menu entry.

Lens Control the focal length of the 3d view camera in millimeters, unlike a rendering camera

Lock to Object By entering the name of an object in the Object field, you lock your view to this object, i.e. it will always be
at the center of the view (the only exception is the active camera view, NumpadO0). If the locked object is an armature,
you can further center the view on one of its bones by entering its name in the Bone field.

Lock to Cursor Lock the center of the view to the position of the 3D cursor

Lock Camera to View When in camera view, use this option to move the camera in 3D space, while continuing to remain in
camera view.

Clip Start and Clip End Adjust the minimum and maximum distances to be visible for the view-port.

Note: A large clipping range will allow you to see both near and far objects, but reduces the depth precision.

To avoid this:

* increase the near clipping when working on large scenes.

¢ decrease the far clipping when objects are not viewed at a distance.
When perspective is disabled only the far Clip-End is used, very high values can still give artifacts.
This is not specific to blender, all OpenGL/DirectX graphics applications have these same limitations.

Examples:

Local Camera Active camera used in this view

Render Border Use a Render Border when not looking through a camera. Using Ctrl1-B to draw a border region will
automatically enable this option.
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Fig. 2.34: Model with no clipping artifacts.

Fig. 2.35: Model with clipping artifacts.

Fig. 2.36: Mesh with artifacts in edit-mode.
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Layers

Reference

Mode: Object mode

Panel: Relations (Object context)
Menu: Object — Move to Layer...
Hotkey: M

3D scenes often become exponentially more confusing as they grow more complex. Sometimes the artist also needs precise
control over how individual objects are lit, and does not want lights for one object to affect nearby objects. For this and other
reasons below, objects can be placed into one or more “layers”. Using object layers, you can:

 Selectively display objects from certain layers in your 3D view, by selecting those layers in the 3D View header bar. This
allows you to speed up interface redrawing, reduce virtual-world clutter, and help improve your workflow.

 Control which lights illuminate an object, by making a light illuminate only the objects on its own layer(s).

» Control which forces affect which particle systems, since particles are only affected by forces and effects on the same
layer.

* Control which layers are rendered (and hence, which objects), and which properties/channels are made available for
compositing by using render layers.

Armatures can also become very complex, with different types of bones, controllers, solvers, custom shapes, and so on. Since
armatures are usually located close together, this can quickly become cluttered. Therefore, Blender also provides layers just for
armatures. Armature layers are very similar to object layers, in that you can divide up an armature (rig) across layers and only
display those layers you wish to work on.

Read more about armature layers

Working with Layers

3D layers differ from the layers you may know from 2D graphics applications as they have no influence on the drawing order
and are there (except for the special functions listed above) mainly to allow you to organize your scene.

When rendering, Blender only renders the selected layers. If all your lights are on a layer that is not selected, you won’t see
anything in your render except for objects lit by ambient lighting.

Groups and Parenting are other ways to logically group related sets of objects. Please refer to the relevant sections for more
information.

Viewing layers Blender provides twenty layers whose visibility can be toggled with the small unlabeled buttons in the header
(see 3D Viewport layer buttons). To select a single layer, click the appropriate button with LMB; to select more than one, use
Shift-LMB - doing this on an already active layer will deselect it.

 Object Mode

Fig. 2.37: 3D Viewport layer buttons.

To select layers via the keyboard, press 1 to 0 (on the main area of the keyboard) for layers 1 through 10 (the top row of
buttons), and A1t-1 to A1t -0 for layers 11 through 20 (the bottom row). The Shift key for multiple (de)selection works
for these shortcuts too.
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You can select or deselect all Scene Layer buttons at once by pressing the * key.

Locking to the scene By default, the lock button directly to the right of the layer buttons is enabled. This means that changes
to the viewed layers affect all other 3D Views locked to the scene - see the navigating the 3D view options page for more
information.

Multiple Layers An object can exist on multiple layers. For example, a lamp that only lights objects on a shared layer could
“be” on layers 1, 2, and 3. An object on layers 3 and 4 would be lit, whereas an object on layers 4 and 5 would not. There are
many places where layer-specific effects come into play, especially lights and particles.

Fig. 2.38: Layer selection.

Moving objects between layers To move selected objects to a different layer, press M and then select the layer you want from
the pop-up dialog. Objects can also be on more than one layer at a time. To have an object on multiple layers, hold Shift
while clicking.

Fig. 2.39: Object context selection.

Another way to view or change a selected object layer is via the Relations panel, in the Object context.

T

Object B

(LTI
" Pass index: 0

Fig. 2.40: Layers in Object context, Relations panel.

You will then see the layer buttons in the Relations panel - as before the object can be displayed on more than one layer by
clicking Shift-LMB.

3D Cursor

The 3D Cursor is simply a point in 3D space which can be used for a number of purposes

Placement

There are a few methods to position the 3D cursor.

Direct Placement with the Mouse Using LMB in the 3D area will place the 3D cursor directly under your mouse pointer.

For accuracy you should use two perpendicular orthogonal 3D views, i.e. any combination of top (Numpad7), front (Numpadl)
and side (Numpad3). That way you can control the positioning along two axes in one view and determine depth in the second
view.

To place the 3D Cursor on the surface of geometry, enable Cursor Depth in the User Preferences
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Fig. 2.41: Positioning the 3D cursor with two orthogonal views.

Using the Snap Menu The Snap menu (Shift-S or Object/Mesh — Snap) will allow you to snap the cursor in the following
ways:

Cursor to Selected Snaps the cursor to the center of the current selection.

Cursor to Center Snaps the cursor to the origin of the scene (location 0,0,0).

Cursor to Grid Snaps the cursor to the nearest visible grid lines.

Cursor to Active Snaps the cursor to the active (last selected) object, edge, face or vertex.
The Cursor to Selected option is also affected by the current Pivor Point. For example:

» With the Bounding Box Center pivot point active, the Cursor to Selected option will snap the 3D cursor to the center of
the bounding box surrounding the objects’ centers.

e When the Median Point pivot point is selected, Cursor to Selected will snap the 3D cursor to the median of the object
centers.

Fig. 2.42: The 3D Cursor panel of the Properties shelf.

Numeric Input The 3D cursor can also be positioned by entering Numeric location values into the 3D cursor panel of the
Properties shelf (N).

Background Images

Reference

Editor: 3D View
Panel: Background Image
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A background picture in your 3D view is very helpful in many situations: modeling is obviously one, but it is also useful when
painting (e.g. you can have reference pictures of faces when painting textures directly on your model...), or animation (when
using a video as background), etc.

Note: Background images are only available for orthographic views.

Settings

All Views

Maovie Clip

=Kl loo [ F |[5)

Single Image

;;II"I'1"WEIE-

sRGE

Front

Fit Crop

0000 . 000

Axis Choose which views the image is visible from. This is helpful when you have several reference images from different
views (e.g. top, front and side).

Data Source The source of the background image.
Image Use an external image, image sequence, video file or generated texture.
Movie Clip Use one of the Movie Clip datablocks.
Opacity Controls the transparency of the background image.
Front/Back Choose whether the image is shown behind all objects, or in front of everything.
Stretch/Fit/Crop Controls how the image is placed in the camera view.
Stretch Forces the image dimensions to match the camera bounds (may alter the aspect ratio).

Fit Scales the image down to fit inside the camera view without altering the aspect ratio.
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Crop Scales the image up so that it fills the entire camera view, but without altering the aspect ratio (some of the image
will be cropped)

X/Y Position the background image using these offsets.

In orthographic views, this is measured in the normal scene units. In the camera view, this is measured relative to the
camera bounds (0 . 1 will offset it by 10% of the view width/height)

Flip Horizontally Swap the image around, such that the left side is now on the right, and the right now on the left.
Flip Vertically Swap the image around, such that the top side is now on the bottom, and the bottom now on the top.
Rotation Rotate the image around its center.

Size Scale the image up or down from its center.

2.2 Data System

2.2.1 Introduction

Each .blend file contains a database. This database contains all scenes, objects, meshes, textures, etc. that are in the file.

A file can contain multiple scenes and each scene can contain multiple objects. Objects can contain multiple materials which
can contain many textures. It is also possible to create links between different objects.

Outliner

You can easily inspect the contents of your file by using the Outliner editor, which displays all of the data in your .blend file.
The Outliner allows you to do simple operations on objects, such as selecting, renaming, deleting, linking and parenting.

Read more about the Outliner

Pack and Unpack Data

Blender has the ability to encapsulate (incorporate) various kinds of data within the .blend file that is normally saved outside of
the .blend file. For example, an image texture that is an external . jpg file can be put “inside” the .blend file via File —
External Data — Pack into .blend file. When the .blend file is saved, a copy of that . jpg file is put inside the .blend file.
The .blend file can then be copied or emailed anywhere, and the image texture moves with it.

You know that an image texture is packed because you will see a little “Christmas present gift box” displayed in the header.

Unpack Data

When you have received a packed file, you can File — External Data — Unpack into Files.... You will be presented with
the option to create the original directory structure or put the file in the // (directory where the .blend file is). Use “original
locations” if you will be modifying the textures and re-packing and exchanging .blend files, so that when you send it back and
the originator unpacks, his copies of the textures will be updated.

2.2.2 Datablocks

The base unit for any Blender project is the data-block. Examples of data-blocks include: meshes, objects, materials, textures,
node-trees, scenes, texts, brushes and even screens.
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For clarity, bones, sequence strips and vertex groups are not data-blocks, they belong to armature, scene and mesh types
respectively.

Some common characteristics:
* They’re the primary contents of the .blend file.

* They can link to each other, for reuse and instancing. (child/parent, object/object-data, with modifiers and constraints
t00).

* Their names are unique.

* They can be added/removed/edited/duplicated.

* They can be linked between files (only enabled for a limited set of data-blocks)
* They can have their own animation data.

* They can have custom properties.

When doing more complex projects managing data-blocks becomes more important, especially when inter-linking .blend
files.

Users (Garbage Collection)

It’s good to be aware of how Blender, handles data-blocks life-time, when they are freed and why.
Blender follows the general rule that data which isn’t used, will be freed.

Its common to add and remove a lot of data while working, this has the advantage of not having to manually manage every
single data-block.

This works by skipping zero user data-blocks when writing .blend files.

While this is acceptable as default behavior, there are times when you want to save a data-block even when its unused (#ypically
for re-usable asset libraries). see Fake User.

Fake User

Since zero user data-blocks aren’t saved. There are times when you want to force the data to be kept irrespective of its users.

If you’re building a .blend file to serve as a library of things that you intend to link-to from other files, you’ll need to make
sure that they don’t accidentally get deleted from the library file.

Do this by giving the data-blocks a Fake User, by pressing the F button next to the name of the data-block. This prevents the
user count from ever becoming zero: therefore, the data-block won’t be deleted. (since Blender doesn’t keep track of how many
other files link to this one.)

Users (Sharing)

Many data-blocks can be shared among other data-blocks,
Examples where sharing data is common.

 Sharing textures among materials.

 Sharing meshes between objects (instances).

» Sharing animated actions between objects, for example to make all the lights dim together.
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Fig. 2.43: Datablocks view
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Copying and Linking Objects Between Scenes

Sometimes you may want to link or copy objects between scenes. This is possible by first selecting objects you want to link or
copy and then using the Make Links and Make Single User items found in Object menu in the 3D viewport header. Use Make
Links to make links between scenes. To make a plain copy, you first make a link and then use Make Single User to make a
stand-alone copy of the object in your current scene. Further information on working with scenes can be found here.

Appending or Linking Across Files

The content of one .blend file is easily accessed and put into your current file by using File — Append or File — Link To
find out more about how to copy or link objects across .blend files, see linked libraries.

Copying and Linking

It is possible to copy or link most of Blender’s data-block.
See:

* Adding scenes

* Object duplication

When an ObData data-block is used (linked) by more than one object, a small button with its number of linked objects (users)
shows up next to its name (also visible for materials, textures, images). If you click on it, you create a single-user copy of this
data-block for the current object.

Removing Datablocks

As covered in Users (Garbage Collection), data-blocks are typically removed when they’re no longer used.
There are some exceptions to this however.
Scenes, text, can be removed directly.

Other data-blocks such as groups and actions can be Unlinked from the Outliner context menu.

Tip: Some data (images especially) is hard to keep track of, especially since image views are counted as users.

For data-blocks that can be unlinked - hold Shift while pressing on the X button, This force-clears the user-count, so the
data-block will be removed on reload.

2.2.3 Scenes

Scenes are a way to organize your work. Each .blend file can contain multiple scenes which share other data such as objects
and materials

Scene management and library appending/linking is based on Blender’s Library and Data System, so it is a good idea to read
that manual page first if you’re not familiar with the basics of that system.

Adding a Scene

To add a scene, click on the scene list button, and select Add New. While you are adding a new scene, you have these options:

Empty Create a completely empty scene.
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Fig. 2.44: Add scene pop-up menu.

Link Objects All objects are linked to the new scene. The layer and selection flags of the objects can be configured differently
for each scene.

Link ObData Duplicates objects only. ObData linked to the objects, e.g. mesh and curve, are not duplicated.
Full Copy Everything is duplicated.

The new scene can be renamed by clicking in the text field and typing a name.

Linking to a Scene

You can link any object from one scene to another. Just open the scene where these objects are, use Ct r1-L —> Objects to
Scene... and choose the scene where you want your objects to appear. The selected objects will be added to that scene but
remain linked to the original objects.

To make them single user (independent and unlinked) in a given scene go to that scene, select them and press U. You will be
presented with a few options that allow you to free up the datablocks (Object, Material, Texture...) that you want.

Removing a scene from the file

You can delete the current scene by clicking the X next to the name in the Info Editor.

2.2.4 Files

Introduction

The options to manage files are:

New Clears the current scene and loads startup.blend

Open Open a blend file

Open Recent Displays a list of recently saved .blend files to open

Recover last session This will load the quit.blend file Blender automatically saves just before exiting. So this option enables
you to recover your last work session, e.g. if you closed Blender by accident

Recover Auto Save This will open an automatically saved file to recover it.
Save Save the current blend file.

Save As Opens file browser to specify file name and location of save.
Save Copy Saves a copy of the current file.

User Preferences Opens the user preferences dialog.

Save User Settings Saves the current scene and preferences to startup.blend.
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Load Factory Settings Restore the default scene to the factory settings.
Link or Append You don’t have to load a complete file, you can load in only selected parts from another file if you wish.
Import Blender can use information stored in a variety of other format files which are created by other graphics programs.

Export Normally you save your work in a .blend file, but you can export some or all of your work to a format that can be
processed by other graphics programs.

External Data
Pack into .blend Pack all used external files into the .blend
Unpack into Files Unpack all files packed into this .blend to external ones
Make all paths Relative Make all paths to external files relative to current .blend
Make all paths Absolute Make all paths to external files absolute
Report Missing Files Report all missing external files

Find Missing Files Try to find missing external files

Opening Files

Reference

Menu: File — Open
Hotkey: Ctrl-OorF1

To load a Blender file from disk, press Ct r1-0 or F1. The File Browser window, as shown above, will open.
The upper text box displays the current directory path, and the lower text box contains the selected filename.

The + and - buttons to the right of the file name allow you to cycle through numbered files by increasing or decreasing the
number at the end of the file name.

Pressing P or clicking the up-arrow icon above the list of files will move you up to the parent directory.
Click on a folder to go inside of it, Click on a file then click the Open Blender File button or press Return to open it

Clicking Cancel will close the file browser window and return to the program.
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Warning: Blender expects that you know what you are doing! When you load a file, you are not asked to save un-
saved changes to the scene you were previously working on, completing the file load dialog is regarded as being enough
confirmation that you didn’t do this by accident.

Sidebar

The left sidebar displays different ways to find files and several options.

System The system menu contains a list of drives that are available to navigate through to find files. Click on one to jump to
that drive.

Bookmarks These are folders that you want to be able to access often without having to navigate to them in the file browser.
To add a directory to the bookmark menu, navigate to that folder, then click the Add button. To remove a folder from the
list, simply click the X icon next to it.

Recent This is a list of recently accessed folders. You can control how many folders appear in this list by going to the File tab
of the User Preferences, in the box labeled Recent Files.

Options

Load UI Inside each .blend file, Blender saves the user interface arrangement. By default, this saved Ul is loaded, overriding
any user defaults or current screen layouts that you have. If you want to work on the blend file using your own defaults,
start a fresh Blender, then open the file browser and turn off the Load UI button, and then open the file.

Trusted Source When enabled, python scripts and drivers that may be included in the file will be run automatically. Enable
this only if you created the file yourself, or you trust that the person who gave it to you did not include any malicious
code with it. See Security below.

Header

The Header contains several tools for navigation of files. The four arrow icons allow you to:
* Move to previous folder
* Move to next folder
* Move up to parent directory
* Refresh current folder
Create a new folder inside the current one by clicking the Create New Directory button.
The other icons allow you to control what files are visible and how they are displayed. You can:
* Display files as a short list
* Display files as a detailed list
* Display files as thumbnails
You can sort files:
* Alphabetically
* By file type
* By Date of last edit
* By file size
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Click the funnel icon to toggle which file types are shown:

* Folders

* Blend files

* Images

* Movie files

* Scripts

* Font files

* Music files

o Text files

Other File Open Options

From the File menu, you can also open files with the following tools:
Open Recent Lists recently used files. Click on one to load it in.

Recover Last Session This will load the quit.blend file Blender automatically saved just before exiting. This option
enables you to recover your last work session if, for example, you closed Blender by accident.

Recover Auto Save This will allow you to open an automatically saved file to recover it.
See also:

Auto Saves

Security

Warning: Always be very careful when downloading .blend files and tools from un-trustworthy sources!

Blender is aimed at production level use and relies heavily on Python, a powerful scripting language used to create new tools,
importers drive animation rigs, etc.

Part of Python’s power comes from having full access to your system, however this power can also be misused in the wrong
hands. It is possible for dishonest people to distribute .blend files containing scripts that may damage your system. These
scripts can be attached as part of animation rigs, so that they will be run when such a .blend file is opened.

Saving Files

Reference

Editor: Info
Menu: File

There are a number of slightly different methods you can use to save your blend file to your hard drive:

Save (Ctrl-S, Ctrl-W) Save an existing blend file over itself.
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Save As (Ctrl-Shift-S, F2) Choose a file to save the blend to.

Save Copy (Ctrl-Alt-S) Choose a file to save the blend to, but return to editing the original file upon completion. This can
be used to save backups of the current working state without modifying the original file.

If the file name doesn’t end with .blend, the extension is automatically appended. If a file with the same given name already
exists, the text field will turn red as a warning.

Save Versions

Depending on the number of Save Versions you have set, all existing files with the same name will be rotated to a
.blend# file extension, where # is 1, 2, 3, etc.

So, if you were working on MyWork .blend, and saved it, the existing MyWork .blend is renamed to MyWork .blendl,
and a new MyWork .blend is saved. This way, you have hot backups of old saved versions in case you need to massively
undo changes, or accidentally saved over the wrong file.

Tip: Use the plus/minus buttons to the right of the file name, or NumpadP lus/NumpadMinus to increase/decrease a number
at the end of the file name (e.g. changing file 01.blendto file 02.blend).

Options

The save options appear at the bottom of the sidebar.

Compress File When enabled, the saved file will be smaller, but take longer to save and load.

Remap Relative This option remaps relative paths (such as linked libraries and images) when saving a file in a new location.
Save Copy This option saves a copy of the actual working state, but does not make the saved file active.

Legacy Mesh Format Save the blend file, but ignore faces with more than 4 vertices (“ngons”) so that older versions of
Blender (before 2.63) can open it.

Importing and Exporting Files

Blender supports import and export to and from other file formats (e.g. OBJ, FBX, 3DS, PLY... etc).
These formats can be accessed from the menus: File — Import and File — Export.

Popular formats are enabled by default, other formats are also supported and distributed with Blender, these can be enabled in
the user-preferences through the use of Add-ons.
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A list of these add-ons can be found on the Blender Add-ons Catalog

Relative Paths
Many Blender files reference external images or other linked .blend files. A path tells Blender where to look for these files. If
the external files are moved, the blend file that references them won’t look right.

When you specify one of these external files, the default option is to make the path relative. Blender stores a partial path
evaluated relative to the directory location of the referencing blend file. This choice helps when you need to reorganize folders
or move your files.

With a relative path you can move the .blend file to a new location provided the externally linked files are moved along with it.
For example you could send someone a folder that contains a .blend file and a sub-folder of external images that it references.

Most file selection windows provide a Relative Path check box, or when you type in a path into a text field, use a double slash
prefix (/ /) to make it so.

Relative paths is the default but this can be changed in the File Preferences Tab of the User Preferences Editor.

Note: You can’t enter relative paths into a new untitled blend file. Save it before linking to external files.

Hint: If it’s necessary to relocate a blend file relative to its linked resources, use Blender’s File Save As function which has an
option to Remap Relative file links.

Supported Graphics Formats

Image Formats

This is the list of image file formats supported internally by Blender:

Format Channel Depth | Alpha | Metadata | DPI | Extensions
BMP 8bit . bmp

Iris 8bit .sgi .rgb .bw
PNG 8, 16bit .png

JPEG 8bit .Jjpg . jpeg
JPEG 2000 8, 12, 16bit .Jp2 .Jp2 . j2c
Targa 8bit .tga

Cineon & DPX | 8,10, 12,16bit .cin .dpx
OpenEXR float 16, 32bit .exr

Radiance HDR | float .hdr

TIFF 8, 16bit Ltif Ltiff

Hint: If you aren’t interested in technical details, a good rule of thumb for selecting an output formats for your project is:

Use OpenEXR if you intend to do compositing or color-grading on these images.

Use PNG if you intend on-screen output or encoding into multiple video formats.

Use JPEG for on-screen output where file size is a concern and quality loss is acceptable.

All these formats support compression which can be important when rendering out animations.

Note: Quicktime

On OSX, Quicktime can be used to access file formats not natively supported (such as GIF).
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Channel Depth Image file formats support a varying number of bits per pixel. This effects the color quality and file-size.
Commonly used depths:
8 bit (256 levels) Most common for on-screen graphics and video

10,12,16 bit (1024,4096,65536 levels) Used for some formats focusing on photography and digital film formats (such as DPX
and JPEG 2000).

16 bit half float Since full 32bit float is often more than enough precision, half float can save on disk-space while providing
high dynamic range.

32 bit float Highest quality color depth.
Internally Blender’s image system supports either:
* 8 bit per channel (4 x 8 bits).
* 32 bit float per channel (4 x 32 bits) - using 4x as much memory.

Images higher than 8 bits per channel will be converted into float on loading into Blender.

Note: Floating point is often used for HDRI,

When an image has float colors, all imaging functions in Blender default to use that. This includes the Video
Sequence Editor, texture mapping, background images, and the Compositor.

Metadata Blender can save details such as render-time, marker, camera... etc, into the file. See: Render Metadata.

Only some files support this however.

Format Details

Cineon & DPX Cineon is Kodak’s standard for film scanning, 10 bits/channel and logarithmic. DPX has been derived from
Cineon as the ANSI/SMPTE industry standard. DPX supports 16 bits color/channel, linear as well as logarithmic. DPX is
currently a widely adopted standard used in the film hardware/software industry.

DPX as well as Cineon only stores and converts the “visible” color range of values between 0.0 and 1.0 (as result of rendering
or composite).

OpenEXR [1LM’s OpenEXR has become a software industry standard for HDR image files, especially because of its flexible
and expandable structure.

An OpenEXR file can store multiple layers and passes. This means OpenEXR images can be loaded into a compositor keeping
render layers, passes intact.

Output Options Available options for OpenEXR render output are:

Half Saves images in a custom 16 bits per channel floating point format. This reduces the actual “bit depth” to 10 bits, with a
5 bits power value and 1 bit sign.

Zbuf Save the depth information. In Blender this now is written in floats too, denoting the exact distance from the camera in
“Blender unit” values.

Preview On rendering animations (or single frames via command line), Blender saves the same image also as a JPEG, for
quick preview or download.
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Compression This button is below the Image menu button, default set to “None”
PIZ lossless wavelet compression. Compresses images with grain well.
ZIP standard lossless compression using zlib.
RLE runlength encoded, lossless, works well when scanlines have same values.

PXR24 lossy algorithm from Pixar, converting 32 bits floats to 24 bits floats.

Radiance HDR Radiance is a suite of tools for lighting simulation. Since Radiance had the first (and for a long time the only)
HDR image format, this format is supported by many other software packages.

Radiance (.hdr) files store colors still in 8 bits per component, but with an additional (shared) 8 bits exponent value, making it
32 bits per pixel.

Supported Video Formats

Video Formats

These formats are primarily used for compressing rendered sequences into a playable movie (they can also be used to make
plain audio files).

A codec is a little routine that compresses the video so that it will fit on a DVD, or be able to be streamed out over the Internet,
over a cable, or just be a reasonable file size. Codecs compress the channels of a video down to save space and enable continuous
playback. Lossy codecs make smaller files at the expense of image quality. Some codecs, like H.264, are great for larger images.
Codecs are used to encode and decode the movie, and so must be present on both the encoding machine (Blender) and the target
machine. The results of the encoding are stored in a container file.

There are dozens, if not hundreds, of codecs, including XviD, H.264, DivX, Microsoft, and so on. Each has advantages and
disadvantages and compatibility with different players on different operating systems.

Most codecs can only compress the RGB or YUV color space, but some support the Alpha channel as well. Codecs that support
RGBA include:

* animation (quicktime)
* PNG TIFF Pixlet - not loss-less, and may be only available on Apple Mac.
* Lagarith Loss-less Video Codec

AVI Codec AVI codec compression. Available codecs are operating-system dependent. When an AVI codec is initially chosen,
the codec dialog is automatically launched. The codec can be changed directly using the Set Codec button which appears
(AVI Codec settings.).

AVI Jpeg AVI but with Jpeg compression. Lossy, smaller files but not as small as you can get with a Codec compression
algorithm. Jpeg compression is also the one used in the DV format used in digital camcorders.

AVI Raw Audio-Video Interlaced (AVI) uncompressed frames.

Frameserver Blender puts out frames upon request as part of a render farm. The port number is specified in the OpenGL User
Preferences panel.

H.264 Encodes movies with the H.264 codec. See Advanced Encoding.
MPEG Encodes movies with the MPEG codec. See Advanced Encoding.

Ogg Theora Encodes movies with the Theora codec as Ogg files. See Advanced Encoding.
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QuickTime Apple’s Quicktime .mov file. The Quicktime codec dialog is available when this codec is installed on OSX. See
Quicktime in Video Formats.

Xvid Encodes movies with the Xvid codec. See Advanced Encoding.

| Overwrite ~ File Extersions

BW

Advanced Encoding If the H.264, MPEG, Ogg Theora, or Xvid codecs are chosen, an Encoding panel becomes available.
This has settings for encoding these file types, and other formats using FFmpeg.

FFmpeg, short for Fast Forward Moving Pictures Expert Group, is a collection of free and open source software libraries that
can record, convert and stream digital audio and video in numerous formats. It includes libavcodec, an audio/video codec
library used by several other projects, and libavformat, an audio/video container mux and demux library.

Video Settings Here you choose which video codec you want to use, and compression settings. With all of these compression
choices, there is a tradeoff between file size, compatibility across platforms, and playback quality.

When you view the System Console, you can see some of the output of the encoding process. You will see even more output if
you execute Blender as blender -d.

You can use the presets, DV, SVCD, DVD, etc. which choose optimum settings for you for that type of output, or you can
manually select the format (MPEG-1, MPEG-2, MPEG-4, AVI, Quicktime (if installed), DV, H.264, or Xvid (if installed). You
must have the proper codec installed on your computer for Blender to be able to call it and use it to compress the video stream.

Video Containers

MPEG-1: .mpg, .mpeg A standard for lossy compression of video and audio. It is designed to compress VHS-quality raw
digital video and CD audio down to 1.5 Mbit/s.

MPEG-2: .dvd, .vob, .mpg, .mpeg A standard for “the generic coding of moving pictures and associated audio informa-
tion”. It describes a combination of lossy video compression and lossy audio data compression methods which permit
storage and transmission of movies using currently available storage media and transmission bandwidth.

MPEG-4(DivX): .mp4, .mpg, .mpeg Absorbs many of the features of MPEG-1 and MPEG-2 and other related standards,
and adds new features.

AVI: .avi A derivative of the Resource Interchange File Format (RIFF), which divides a file’s data into blocks, or “chunks.”

Quicktime: .mov A multi-tracked format. QuickTime and MP4 container formats can use the same MPEG-4 formats; they
are mostly interchangeable in a QuickTime-only environment. MP4, being an international standard, has more support.

DV: .dv An intraframe video compression scheme, which uses the discrete cosine transform (DCT) to compress video on a
frame-by-frame basis. Audio is stored uncompressed.
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H.264: .avi for now. A standard for video compression, and is currently one of the most commonly used formats for the
recording, compression, and distribution of high definition video.

Xvid: .avi for now A video codec library following the MPEG-4 standard. It uses ASP features such as b-frames, global
and quarter pixel motion compensation, lumi masking, trellis quantization, and H.263, MPEG and custom quantization
matrices. Xvid is a primary competitor of the DivX Pro Codec.

Ogg: .ogg, .ogv A free lossy video compression format. It is developed by the Xiph.Org Foundation and distributed without
licensing fees.

Matroska: .mkv An open standard free container format, a file format that can hold an unlimited number of video, audio,
picture or subtitle tracks in one file.

Flash: . £1v A container file format used to deliver video over the Internet using Adobe Flash Player.
Wav: .wav An uncompressed (or lightly compressed) Microsoft and IBM audio file format.

Mp3: .mp3 A highly-compressed, patented digital audio encoding format using a form of lossy data compression. It is a
common audio format for consumer audio storage, as well as a de facto standard of digital audio compression for the
transfer and playback of music on digital audio players.

Video Codecs

None For audio-only encoding.
MPEG-1 See Video Formats.
MPEG-2 See Video Formats.
MPEG-4(DivX) See Video Formats.

HuffYUV Loss-less video codec created by Ben Rudiak-Gould which is meant to replace uncompressed YCbCr as a video
capture format.

DV See Video Formats.

H.264 See Video Formats.

Xvid See Video Formats.

Theora See Ogg in Video Formats.
Flash Video See Video Formats.

FFmpeg video codec #1 A.K.A. FFV1, a loss-less intra-frame video codec. It can use either variable length coding or arith-
metic coding for entropy coding. The encoder and decoder are part of the free, open-source library libavcodec in FFmpeg.

Options
Bitrate Set the average bitrate (quality), which is the count of binary digits per frame. See also: ffmpeg -b:v
Rate The bitrate control also includes a Minimum and a Maximum.

Buffer The decoder bitstream buffer size.

GOP Size The number of pictures per Group of Pictures. Set to 0 for “intra_only”, which disables inter-frame video. From
ffmpeg docs: “For streaming at very low bitrate application, use a low frame rate and a small GOP size. This is especially
true for RealVideo where the Linux player does not seem to be very fast, so it can miss frames”

Autosplit OQutput If your video is HUGE and exceeds 2Gig, enable Autosplit Output. The main control over output filesize is
the GOP, or keyframe interlace. A higher number generally leads to a smaller file, but needs a higher-powered device to
replay it.

Mux Multiplexing settings.
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Rate Maximum bit rate of the multiplexed stream.

Packet Size (Undocumented in ffmpeg)

Note: Standards

Codecs cannot encode off-the-wall video sizes, so stick to the XY sizes used in the presets for standard TV sizes.

Audio Settings Audio is encoded using the codec you choose.

Audio Codecs

MP2 A lossy audio compression format defined by ISO/IEC 11172-3.

MP3 See MP3 in Video Formats above.)

AC3 Audio Codec 3, an audio compression technology developed by Dolby Laboratories.

AAC Advanced Audio Codec,” a standardized, lossy compression and encoding scheme for digital audio. Designed to be the
successor of the MP3 format, AAC generally achieves better sound quality than MP3 at similar bit rates.

Vorbis An open-standard, highly-compressed format comparable to MP3 or AAC. Had been shown to perform significantly
better than many other lossy audio formats in the past in that it produced smaller files at equivalent or higher quality
while retaining computational complexity comparable to other MDCT formats such as AAC or Windows Media Audio.

FLAC Free Loss-less Audio Codec. Digital audio compressed by FLAC’s algorithm can typically be reduced to 50-60% of its
original size, and decompressed into an identical copy of the original audio data.

PCM Pulse Code Modulation, a method used to digitally represent sampled analog signals. It is the standard form for digital
audio in computers and various Blu-ray, Compact Disc and DVD formats, as well as other uses such as digital telephone
systems

Bitrate For each codec, you can to control the bitrate (quality) of the sound in the movie. This example shows MP3 encoding
at 128kbps. Higher bitrates are bigger files that stream worse but sound better. Stick to powers of 2 for compatibility.

Samplerate Samplerate controls the number of samples per second of the audio. The default, 44100, is standard for many file
types, including CD audio, and produces a high quality sound.

Volume Set the output volume of the audio.

Tips

Choosing which format to use depends on what you are going to do with the image.

If you are animating a movie and are not going to do any post-processing or special effects on it, use either AVI-JPEG or AVI
Codec and choose the XviD open codec. If you want to output your movie with sound that you have loaded into the VSE, use
FFMPEG.

If you are going to do post-processing on your movie, it is best to use a frame set rendered as OpenEXR images; if you only
want one file, then choose AVI Raw. While AVI Raw is huge, it preserves the exact quality of output for post-processing. After
post-processing (compositing and/or sequencing), you can compress it down. You don’t want to post-process a compressed file,
because the compression artifacts might throw off what you are trying to accomplish with the post-processing.

Note that you might not want to render directly to a video format. If a problem occurs while rendering, you have to re-render
all frames from the beginning. If you first render out a set of static images (such as the default PNG, or the higher-quality
OpenEXR), you can stitch them together with an Image Strip in the Video Sequence Editor (VSE). This way, you can easily:

* Restart the rendering from the place (the frame) where the problem occurred.
* Try out different video options in seconds, rather than minutes or hours.

* Enjoy the rest of the features of the VSE, such as adding Image Strips from previous renders, audio, video clips, etc.
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2.2.5 Append and Link

These functions help you reuse materials, objects and other datablocks loaded from an external source .blend file. You can build
libraries of common content and share them across multiple referencing files.

Link creates a reference to the data in the source file such that changes made there will be reflected in the referencing file the
next time it is reloaded.

Where as Append makes a full copy of the data into your .blend. You can make further edits to your local copy of the data, but
changes in the external source file will not be reflected in the referencing file.

Reference

Mode: All Modes
Menu: File —> Append or Link
Hotkey: Shift-FlorCtrl-Alt-0

In the File Browser window navigate to the external source .blend file and select the datablock you want to reuse.
Options:

Relative Path Available only when linking, see relative paths.

Select Makes the object Active after it is loaded.

Active Layer Enabled by default, the object is assigned to the visible layers in your scene. Otherwise, it is assigned to the
same layers it resides on in the source file.

Instance Groups This option links the Group to an object, adding it to the active scene.

When you select an Object type, it will be placed in your scene at the cursor. Many other data types - cameras, curves, and
materials for example - must be linked to an object before they become visible. Newly added Group types are available in Add
— Group Instances in 3D View, or for NodeTree groups, the same menu in the Node Editor.

Look in the Outliner, with display mode set to Blender File, to see all your linked and appended datablocks. Ct r1-LMB on a
file name allows you to redirect a link to another file.

Hint: You cannot move a linked object. Its position is defined in its source file. Use Object — Make Local — Selected Objects
to make the position editable.

Proxy Objects

Used with rigged models, proxy objects, allow specified bone layers to be linked back to the source file while the remainder of
the object and its skeleton are edited locally.

Ctrl-Alt-P makes the active linked object into a local proxy, appending _proxy to its name.

Set the Protected Layers in the source file using using the Skeleton panel of the Armatures tab. See Armature Layers. The
bones in protected layers will have their position restored from the source file when the referencing file is reloaded.
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2.3 Modeling

2.3.1 Introduction

The creation of a 3D scene needs at least three key components: Models, Materials and Lights. In this part, we will delve
deeper into the creation of the first of these: modeling. Modeling is the art and science of creating a surface that either mimics
the shape of a real-world object or expresses your imagination of abstract objects.

There are three primary types of modeling - mesh modeling, curve/surface modeling, and meta modeling.

Mesh Modeling

Mesh modeling typically begins with a primitive shape (e.g. circle, cube, cylinder...). This Mesh Primitive is defined by an
array of points in 3D space called vertices (singular form is Vertex). From there you might begin extruding faces and moving
vertices to create a larger, more complex shape.

Curve and Surface Modeling

Curve modeling uses control points to define the shape of the curve.

Surface modeling is similar to curve modeling, but instead of being limited to simple linear paths, they allow the creation of
three dimensional surfaces, potentially with volume.

Meta Object (Metaball) Modeling

Metaball modeling begins similarly to mesh modeling, with a base shape like a cube or sphere, but instead of extruding these
base shapes, these objects are clumped together to form a larger object. In order to accomplish this, the metaballs have a liquid-
like quality, when two or more are brought together they merge by smoothly rounding out the point of connection, appearing as
one unified object.

This is one of the quickest ways to get started roughly modeling an object. The resulting figure can then be converted into a
mesh for further detailing using A1t -C.

Text Modeling

Inserting text is quite common for the creation of logos, and can be seen as a special case of neither curve nor mesh modeling.
You may define the text, font, bevel, extruded width and several other parameters that control generated object.

Scripted Modeling

Since Blender functionality is extensible via Python scripting, there are a number of very useful scripts that assist you in
modeling. They may give you new mesh primitives to work with, or apply some fancy manipulation of the meshes that you are
already working with.

Modeling scripts are generally more advanced, but also less frequently used programmatic effects that can be a huge time saver
in certain cases.

The included spin and screw functions are examples of a modeling scripts that might otherwise take significantly more work to
replicate by hand through mesh or curve modeling.
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2.3.2 Objects

Object Mode

Fig. 2.45: Selected object in 3D View: (1) Solid shading, (2) Wireframe shading.

The geometry of a scene is constructed from one or more Objects. These objects can range from lamps to light your scene,
basic 2D and 3D shapes to fill it with models, armatures to animate those models, to cameras to take pictures or video of it all.

Types of Objects

Meshes Meshes are objects composed of Polygonal Faces, Edges and/or Vertices, and can be edited extensively with Blender’s
mesh editing tools. The default scene features a cube, which is one of the many included basic building-block shapes
called Mesh Primitives

Curves Curves are mathematically defined objects which can be manipulated with control handles or control points (instead
of vertices), to manage their length and curvature.

Surfaces Surfaces are patches that are also manipulated with control points. These are useful for simple rounded forms and
organic landscapes.

Meta Objects Meta Objects (or Metaballs) are objects formed by a mathematical function (with no control points or vertices)
defining the 3D volume in which the object exists. Meta Objects have a liquid-like quality, where when two or more
Metaballs are brought together, they merge by smoothly rounding out the connection, appearing as one unified object.

Text Text objects create a two dimensional representation of a string of characters.
Armatures Armatures are used for rigging 3D models in order to make them poseable and animateable.

Lattice Lattices are non-renderable wireframes, commonly used for taking additional control over other objects with help of
the Lattice Modifier.

Empty Empties are null objects that are simple visual transform nodes that do not render. They are useful for controlling the
position or movement of other objects.

Speaker Brings to scene source of sound.
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Cameras This is the virtual camera that is used to determine what appears in the render.
Lamps These are used to place light sources in the scene.

Force Fields Force fields are used in physical simulations. They give simulations external forces, creating movement, and are
represented in 3d editor by small control objects.

@ Object Mode ¥

Fig. 2.46: Object Mode button.

Each object can be moved, rotated and scaled in Object Mode (see picture). However, not all of these transformations have an
effect on all objects. For example, scaling a force field will not increase its effect.

# Edit Mode

Fig. 2.47: Edit Mode button.

For making other changes to the geometry of editable objects, you should use Edit mode (see picture).

Once you’ve added a basic object, you remain in Object Mode. In earlier versions of Blender, you were automatically switched
into Edit mode if the Object was a Mesh, a Curve or a Surface.

You can switch between Object Mode and Edit Mode by pressing Tab.

The object’s wireframe should now appear orange. This means that the object is now selected and active (see picture Selected
object).

The (Selected object) image shows both the solid view and wireframe view of the default cube. To switch between wireframe
and solid view, press Z.

Object Centers

Each object has an origin point. The location of this point determines where the object is located in 3D space. When an object
is selected, a small circle appears, denoting the origin point. The location of the origin point is important when translating,
rotating or scaling an object. See Pivot Points for more.

Moving Object Centers Object Centers can be moved to different positions through 3D View window —> Transform —>
Origin (press T to open panel):

Geometry to Origin Move model to origin and this way origin of the object will also be at the center of the object.

Origin to Geometry Move origin to the center of the object and this way origin of the object will also be at the center of the
object.

Origin to 3D Cursor Move origin of the model to the place of the 3D cursor.
Origin to Center of Mass Move origin to calculated center of mass of model.

Selecting

Introduction

Selection determines which elements will be the target of our actions. Blender has advanced selection methods. Both in Object
mode and in Edit mode.
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Selections and the Active Object

Blender distinguishes between two different states of selection:

Fig. 2.48: Unselected object in black, selected object in orange, and active object in yellow

* In Object mode the last (de)selected item is called the “Active Object” and is outlined in yellow (the others are orange).
There is exactly one active object at any time (even when nothing is selected).

Many actions in Blender use the active object as a reference (for example linking operations). If you already have a
selection and need to make a different object the active one, simply re-select it with Shift-RMB.

 All other selected objects are just selected. You can select any number of objects.

Point Selection

The simplest form of object selection consists of using RMB on it.

To add to the selection, use Shift—-RMB on more objects.

If the objects are overlapping in the view, you can use A1t —RMB to cycle through possible choices.
If you want o add to a selection this way then the shortcut becomes Shift—-Alt-RMB.

To activate an object that is already selected, click Shift—-RMB on it.

To deselect an active object, click Shift-RMB one time - and hence two clicks if the object isn’t active. Note that this only
works if there are no other objects under the mouse. Otherwise it just adds those to the selection. There appears to be no
workaround for this bug.

Rectangular or Border Select

Reference

Mode: Object mode and Edit mode
Menu: Select —> Border Select
Hotkey: B
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Description With Border Select you draw a rectangle while holding down LMB. Any object that lies even partially within this
rectangle becomes selected.

For deselecting objects, use MMB or Border Select again with holding Shift.

To cancel the selection use RMB.

Fig. 2.49: Border selecting in three steps

Example Border Select has been activated in the first image and is indicated by showing a dotted cross-hair cursor. In the
second image, the selection region is being chosen by drawing a rectangle with the LMB. The rectangle is only covering two
cubes. Finally, in the third image, the selection is completed by releasing LMB.

Notice in the third image, the bright color of left-most selected cube. This means it is the “active object”, the last selected object
prior to using the Border Select tool.

Hints Border Select adds to the previous selection, so in order to select only the contents of the rectangle, deselect all with A
first.

Lasso Select

Reference

Mode: Object mode and Edit mode
Menu: no entry in the menu
Hotkey: Ctr1-LMB

Description Lasso select is used by drawing a dotted line around the pivot point of the objects, in Object mode.
Usage While holding Ctr1 down, you simply have to draw around the pivot point of each object you want to select with
LMB.

Lasso select adds to the previous selection. For deselection, use Ct r1-Shift-LMB.

Circle Select

Reference

Mode: Object mode and Edit mode
Menu: Select —> Circle Select

2.3. Modeling 179



Blender User Manual, Release 2.75

Fig. 2.50: Lasso selection example

Hotkey: C

(De)select All

Inverse

Pandorm

Fig. 2.51: Main selection menu

Description Circle Select is used by moving with dotted circle through objects with LMB. You can select any object by
touching of circle area. It is possible to dynamically change the diameter of circle by scrolling MMB as seen in pictures below.
Deselection is under the same principle - MMB. To cancel the selection use RMB or key Esc,

1]

Menu Selection

The selection methods described above are the most common. There are also many more options accessible through the Select
menu of the 3D view.

Each is more adapted to certain operations.

Select Grouped
Reference

Mode: Object mode
Menu: Select —> Grouped
Hotkey: Shift-G
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Fig. 2.56: Select Grouped menu

Description There are two ways to organize the objects in relation to one another. The first one is parenting, and the second
is simple grouping. We can use these relationships to our advantage by selecting members of respective families or groups.

Options Select —> Grouped in Object mode uses the active object as a basis to select all others.
Auvailable options are:

Children Selects all children of the active object recursively.

Immediate Children Selects all direct children of the active object.

Parent Selects the parent of this object if it has one.

Siblings Select objects that have the same parent as the active object. This can also be used to select all root level objects
(objects with no parents).

Type Select objects that are the same type as the active one.
Layer Objects that have at least one shared layer.

Group Objects that are part of a group (rendered green with the default theme) will be selected if they are in one of the groups
that the active object is in.

Object Hooks Every hook that belongs to the active object.

Pass Select objects assigned to the same render pass. Render passes are set in Properties —> Object —> Relations and can be
used in the Node Compositor (Add —> Convertor —> ID Mask.)

Color Select objects with same Object Color. Object colors are set in Properties —> Object —> Display —> Object Color.)
Properties Select objects with same Game Engine Properties.

Keying Set Select objects included in active Keying Set.

Lamp Type Select matching lamp types.

Pass Index Select matching object pass index.

Select linked

Reference

Mode: Object mode
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Menu: Select —> Linked
Hotkey: Shift-L

Description Selects all objects which share a common datablock with the active object.

Options Select —> Linked in Object mode uses the active object as a basis to select all others.
Available options are:

Object Data Selects every object that is linked to the same Object Data, i.e. the datablock that specifies the type (mesh, curve,
etc.) and the build (constitutive elements like vertices, control vertices, and where they are in space) of the object.

Material Selects every object that is linked to the same material datablock.
Texture Selects every object that is linked to the same texture datablock.
Dupligroup Selects all objects that use the same Group for duplication.
Particle System Selects all objects that use the same Particle System

Library Selects all objects that are in the same Library Library (Object Data)

Select All by Type

Reference

Mode: Object mode
Menu: Select —> Select All by Type
Hotkey: None

Description The types are Mesh, Curve, Surface, Meta, Font, Armature, Lattice, Empty, Camera, Lamp, Speaker.

With this tool it becomes possible to select every visible object of a certain type in one go.

Options Select All by Type in Object mode offers an option for every type of object that can be described by the ObData
datablock.

Just take your pick.

Select All by Layer
Reference

Mode: Object mode
Menu: Select —> Select All by Layer
Hotkey: None
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Fig. 2.57: All by Layer selection menu

Description Layers are another means to regroup your objects to suit your purpose.

This option allows the selection of every single object that belongs to a given layer, visible or not, in one single command.

Options In the Tool Shelf —> Select by Layer the following options are available:
Match The match type for selection.
Extend Enable to add objects to current selection rather than replacing the current selection.

Layer The layer on which the objects are.

Tip: Selection of Objects

Rather than using the Select All by Layer option, it might be more efficient to make the needed layers visible and use A on them.
This method also allows objects to be deselected.

Other Menu Options Available options on the first level of the menu are:

Select Pattern... Selects all objects whose name matches a given pattern. Supported wildcards: * matches everything, ?
matches any single character, [abc] matches characters in “abc”, and [!abc] match any character not in “abc”. The
matching can be chosen to be case sensitive or not. As an example house matches any name that contains “house”, while
floor* matches any name starting with “floor”.

Select Camera Select the active camera.
Mirror (Shift-Ctrl-M) Select the Mirror objects of the selected object eg. L.sword —> R.sword.

Random Randomly selects unselected objects based on percentage probability on currently active layers. On selecting the
command a numerical selection box becomes available in the Tool Shelf. It’s important to note that the percentage
represents the likelihood of an unselected object being selected and not the percentage amount of objects that will be
selected.

Inverse (Ctr1-I) Selects all objects that were not selected while deselecting all those which were.

(De)select All (A) If anything was selected it is first deselected. Otherwise it toggles between selecting and deselecting every
visible object.

Introduction

In this section will be described tools for editing objects in Object Mode.

Information about some additional possibilities are described in Manipulation in 3D.
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Object Mode

@ Object Mode

Fig. 2.58: Object Mode button

By default new files opens with enabled Object Mode. To enable it you may in 3D View window —> Header click Object Mode
button (see picture Object Mode button)

All edition tools works only with selected objects. See Selecting Objects for more information.

All commands described below can be found in Object menu and/or in Object tools panel.

Creation and deletion The most basic edition includes manipulation with existence of objects. Below are listed different
types of creation and deletion tools.

Add

Reference

Menu: Main —> Add
Hotkey: Shift-A

We may add one of those primitives:

Mesh Plane, Cube, Circle, UV Sphere, Icosphere, Cylinder, Cone, Grid, Monkey, Torus.
Curve Bezier, Circle, NURBS Curve, NURBS Circle, Path.

Surface NURBS Curve, NURBS Circle, NURBS Surface, NURBS Cylinder, NURBS Sphere, NURBS Torus.
Metaball Ball, Capsule, Plane, Ellipsoid, Cube.

Text TODO

Armature Single Bone.

Lattice TODO

Empty Plane Axis, Arrows, Single Arrow, Circle, Cube, Sphere, Cone, Image.

Speaker TODO

Camera TODO

Lamp Point, Sun, Spot, Hemi, Area.

Force Field Force, Wind, Vortex, Magnetic, Harmonic, Charge, Lennard-Jones, Texture, Curve Guide, Boid, Turbulence,
Drag, Smoke Flow.

Group Instance (user defined groups of objects).
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Duplicate

Reference

Menu: Object —> Duplicate Objects
Hotkey: Shift-D

Reference

Menu: Object —> Duplicate Linked
Hotkey: A1t-D

Duplication makes exact copy of objects. May be linkage of some attributes depending on specific tool. See Duplication for
more information.

Join

Reference

Mode: Object mode
Menu: Object —> Join
Hotkey: Ctr1-J

Joining makes one single object from all selected objects. Objects must be of the same type. Origin point is obtained from
the previously active object. Performing a join is equivalent to adding new objects while in Edit mode. The non-active objects
are deleted and their meshes added to the active object, so that only the active object remains. This only works with editable
objects containing meshes and curves.

Delete / Erase

Reference

Mode: Edit or Object mode
Menu: Object —> Delete
Hotkey: X or Delete

Erases or deletes selected objects.
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Transformation tools Objects can be transformed in a variety of ways. Below are listed different types of transformation.

Translate

Reference

Menu: Object —> Transform —> Grab/Move
Hotkey: G

Translation means changing location of objects. This changes X, Y and/or Z coordinates of object’s Origin point relative to
center of coordinates.

Rotate

Reference

Menu: Object —> Transform —> Rotate
Hotkey: R

Rotation means changing angles of objects. This changes rotation angles around X, Y and/or Z axes of object’s coordinate
system relative to current coordinate system. No parts of each object are changing their position relative to other parts of the
same object.

Scale

Reference

Menu: Object —> Transform —> Scale
Hotkey: S

Scaling means changing proportions of objects. This proportionally stretches object along X, Y and/or Z axes of object’s
coordinate system.

Grouping And Parenting Objects

There can be many objects in a scene: A typical stage scene consists of furniture, props, lights, and backdrops. Blender helps
you keep everything organized by allowing you to group like objects together.

When modeling a complex object, such as a watch, you may choose to model the different parts as separate objects. However,
all of the parts may be attached to each other. In these cases, you want to designate one object as the parent of all the children.
Movement, rotation or scaling of the parent also affects the children.
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Parenting objects

To parent objects, select at least two objects (select the Child Objects first, and select the Parent Object last), and press Ct r1-P.
The Set Parent To dialog will pop up allowing you to select from one of several possible different parenting types. Selecting
one of the entries in Set Parent To confirms, and the child/children to parent relationship is created.

The last object selected will be the Active Object (outlined in light orange), and will also be the Parent Object. If you selected
multiple objects before selecting the parent, they will all be children of the parent and will be at the same level of the hierarchy
(they are “siblings”).

The Set Parent To pop-up dialog is context sensitive, which means the number of entries it displays can change depending on
what objects are selected when the Ct r1-P shortcut is used.

For non-inverse-mode, press Shift—-Ctr1-P instead. This creates an alternative parent-child-relationship where child-objects
exist entirely in the parent’s coordinate system. This is the better choice for CAD purposes, for example.

Moving, rotating or scaling the parent will also usually move/rotate/scale the child/children. However moving/rotating/scaling
the child/children of the parent will not result in the parent moving/rotating/scaling. In other words, the direction of influence
is from parent to child and not child to parent.

In general when using the Ctr1-P or [3D View Editor Header > Object Menu > Parent Menu] entires to parent objects, the
Child Objects can only have one Parent Object. If a Child Object already has a Parent Object and you give it another parent
then Blender will automatically remove the previous parent relationship.

Blender supports many different types of parenting, listed below:
* Object
¢ Armature Deform
* Bone
e Curve Deform
¢ Path Constraint
¢ Lattice Deform
e Vertex

* Vertex (Triangle)

Object Parent Object Parent is the most general form of parenting that Blender supports. If will take selected objects and
make the last selected object the Parent Object, while all other selected objects will be Child Objects.

Object (Keep Transform) Parent Object (Keep Transform) Parent works in a very similar way to Object Parent the major
difference is in whether the Child Objects will remember any previous transformations applied to them from the previous Parent
Object.

Since explaining this in an easy to understand technical way is hard, lets instead use an example to demonstrate.

Assume that we have a scene consisting of 3 objects, those being 2 Empty Objects named “EmptyA” and “EmptyB”, and a
Monkey object. See figure 1.

Figure 1 shows the 3 objects with no parenting relationships active on them.

If you select the Monkey object by RMB click and then Shi ft -RMB click “EmptyA” object and press Ct r1-P and then select
Object from the Set Parent To pop-up dialog box. This will result in “EmptyA” object being the Parent Object of the Monkey
object. With only “EmptyA” selected rotating/scaling/moving it will result in the Monkey object being altered respectively.

Scale the “EmptyA” object, so that the Monkey becomes smaller and moves to the left a little. See figure 2.
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Empty Empty
A B

Fig. 2.60: Figure 2 - Scene with Monkey object being the Child Object of “EmptyA”. “EmptyA” has been scaled resulting in
the Monkey also being scaled and moved to the left.

If you select only the Monkey object by RMB click and then Shi ft-RMB click “EmptyB” object and press Ct r1-P and select
Object from the Set Parent To pop-up dialog box. This will result in “EmptyB” object being the Parent Object of the Monkey
object. Notice that when you change the parent of the Monkey the scale of the Monkey changed. See figure 3.

Empty Empty
A B

Fig. 2.61: Figure 3 - Scene with Monkey object having its a parent changed from “EmptyA” to “EmptyB” and the resulting
change in scale.

This happens because the Monkey object never had its scale altered directly, the change came about because it was the child of
“EmptyA” which had its scale altered. Changing the Monkey’s parent to “EmptyB” resulted in those indirect changes in scale
being removed, because “EmptyB” has not had its scale altered.

This is often the required behaviour, but it is also sometimes useful that if you change your Parent Object that the Child
Object keep any previous transformations it got from the old Parent Object; If instead when changing the Parent Object of
the Monkey from “EmptyA” to “EmptyB” we had chosen parenting type Object (Keep Transform), the Monkey would keep its
scale information it obtained from the old parent “EmptyA” when it is assigned to the new parent “EmptyB”; See Figure 4.

If you want to follow along with the above description here is the blend file used to describe Object (Keep Transform) parenting
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Fig. 2.62: Figure 4 - Scene with Monkey object having its a parent changed from “EmptyA” to “EmptyB” using ‘Object (Keep
Transform)’ parent method.

method:

File:Parent_-_Object_(Keep_Transform)_(Demo_File).blend

Armature Deform Parent An Armature in Blender can be thought of as similar to the armature of a real skeleton, and just
like a real skeleton an Armature can consist of many bones. These bones can be moved around and anything that they are
attached to or associated with will move and deform in a similar way.

In Blender Armature Object Types are usually used to associate certain bones of an Armature to certain parts of a Mesh Object
Types Mesh Geometry. You are then able to move the Armature Bones and the Mesh Object will deform. See figure 5.

Front Ortho

(1) Ammiature.003 : Bone6

Fig. 2.63: Figure 5 - Armature Object Bone associated with another Mesh Object, as the bone move the Mesh deforms
similarly.

Armature Deform Parenting is one of the most flexible ways of associating Bones in an Armature to another Object, it gives
a lot of freedom but that comes at the price of a little complexity, as there are multiple steps involved in setting up Armature
Deform Parenting such that deformations are actually carried out.

Blender has several different ways of Parenting an Armature to an object, most of them can automate several of the steps
involved, but all of them ultimately do all the steps we describe for Armature Deform Parenting.

Using the Armature Deform Parenting operator is the first step in setting up the relationship between an Armature Object and
it’s Child Objects.

To use Armature Deform Parenting you must first select all the Child Objects that will be influenced by the Armature and then
lastly select the Armature Object itself. Once all the Child Objects and the Armature Object are selected press Ct r1-P and
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select Armature Deform in the Set Parent To pop-up dialog. See figure 6.

Blender Render &

Front Ortho

(1) Amnature.005

Fig. 2.64: Figure 6 - Set Parent To dialog with Armature Deform Parenting option highlighted.

Once this is done the Armature Object will be the Parent Object of all the other Child Objects, also we have informed Blender
that the Bones of the Armature Object can be associated with specific parts of the Child Objects so that they can be directly
manipulated by the Bones.

At this point however all Blender knows is that the Bones of the Armature could be used to alter the Child Objects, we haven’t
yet told Blender which Bones can alter which Child Objects or by how much.

To do that we must individually select each Child Object individually and toggle into Edit Mode on that Child Object. Once in
Edit Mode we can then select the vertices we want to be influenced by the Bones in the Armature. Then with the vertices still
selected navigate to [Properties Editor > Object Data Context > Vertex Groups Panel] and create a new Vertex Group with the
same name as the Bone that you want the selected vertices to be influenced by.

Once the Vertex Group has been created we then assign the selected vertices to the Vertex Group by clicking the Assign Button.
By default when selected vertices are assigned to a Vertex Group they will have an Influence Weight of 1.0 This means that
they are fully influenced when a Bone they are associated with is moved, if the Influence Weight had been 0. 5 then when the
bone moves the vertices would only move half as much. See figure 7.

Once all these steps have been carried out, the Bones of the Armature Object should be associated with the Vertex Groups with
the same names as the Bones. You can then select the Armature Object and switch to Pose Mode in the [3D View Editor Header
> Mode Select Button]. See figure 8.

Once in Pose Mode transforming one of the Bones of the Armature that has been associated with vertices of an object will
result in those vertices also being transformed.

Armature Deform Parent With Empty Groups The Armature Deform With Empty Groups parenting method works in
almost the same way as Armature Deform parenting with one difference. That difference is that when you parent a Child
Object to an Armature Object the names of the bones in the armature are copied to the Child Objects in the form of newly
created Vertex Groups, one for each different deforming armature bone name. The newly created Vertex Groups will be empty
this means they will not have any vertices assigned to those Vertex Groups. You still must manually select the vertices and
assign them to a particular Vertex Group of your choosing to have bones in the armature influence them.

For example if you have an Armature Object which consists of 3 bones named BoneA, BoneB and BoneC and Cube Mesh
Object type called Cube. If you parent the Cube Child Object to the Armature Parent Object the Cube will get 3 new Vertex
Groups created on it called BoneA, BoneB and BoneC. Notice that each Vertex Group is empty. See figure 21.
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Fig. 2.65: Figure 7 - Properties Editor > Object Data Context > Vertex Groups Panel with Assign Button and influence Weight
Slider highlighted.

Front Ortho
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Fig. 2.66: Figure 8 - 3D View Editor Header > Mode Select Button] set to Pose Mode, with Armature Bone highlighted in
Cyan and effecting the Mesh Object
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Fig. 2.67: Figure 21 - Cube in Edit Mode showing the 3 created Vertex Groups after it was parented using Armature Deform
With Empty Groups to an Armature with 3 Bones named BoneA, BoneB and BoneC with the Vertex Group Panel shown. All
the Vertex Groups are empty.

Bones in an Armature can be generally classified into 2 different types:
¢ Deforming Bones
 Control Bones

Deforming Bones - Are bones which when transformed will result in vertices associated with them also transforming in a
similar way. Deforming Bones are directly involved in altering the positions of vertices associated with their bones.

Control Bones - Are Bones which act in a similar way to switches, in that they control how other bones or objects react when
they are transformed. A Control Bone could for example act as a sliding switch control, when the bone is in one position to the
left it could indicate to other bones that they react in a particular way when transformed, when the Control Bone is positioned
to the right, transforming other bones or objects could do something completely different. Control Bones are not directly used
to alter the positions of vertices, in fact Control Bones often have no vertices directly associated with themselves.

When using the Armature Deform With Empty Groups parenting method Vertex Groups on the Child Object will only be
created for Armature Bones which are setup as Deforming Bone types. If a Bone is a Control Bone no Vertex Group will be
created on the Child Object for that bone.

To check weather a particular bone in an armature is a Deforming Bone simply switch to Pose Mode or Edit Mode on the
armature and select the bone you are interested in by RMB it. Once the bone of interest is selected navigate to [Properties
Editor > Bone Context > Deform Panel] and check if the Deform tickable option is ticked or not. If it is the selected bone is a
Deforming Bone, otherwise it is a Control Bone. See figure 22.

Armature Deform With Automatic Weights Armature Deform With Automatic Weights parenting feature does everything
Armature Deform With Empty Groups does with one extra thing. That extra thing is that unlike Armature Deform With Empty
Groups which leaves the automatically created Vertex Groups empty with no vertices assigned to them; Armature Deform
With Automatic Weight will try to calculate how much Influence Weight a particular Armature Bone would have on a certain
collection of vertices based on the distance from those vertices to a particular Armature Bone.

Once Blender has calculated the Influence Weight vertices should have it will assign that Influence Weight to the Vertex Groups
that were previously created automatically by Blender on the Child Object when Armature Deform With Automatic Weights
parenting command was carried out.
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Fig. 2.68: Figure 22 - 3 Bone Armature in Edit Mode with 2nd bone selected with [Properties Editor > Bone Context > Deform
Panel] displayed an ticked, indicating the bone is a Deforming Bone.

If all went well it should be possible to select the Armature Object switch it into Pose Mode and transform the bones of the
Armature and the Child Object should deform in response. Unlike Armature Deform parenting you won’t have to create Vertex
Groups on the Child Object, neither will you have to assign Influences Weights to those Vertex Groups, Blender will try to do
it for you.

To activate Armature Deform With Automatic Weights you must be in Object Mode or Pose Mode, then select all the Child
Objects (usually Mesh Object Types) and lastly select the Armature Object; Once done press Ct r1-P and select the Armature
Deform With Automatic Weights from the Set Parent To pop-up dialog.

This method of parenting is certainly easier setup but it can often lead to Armatures which do not deform Child Objects in
ways you would want, as Blender can get a little confused when it comes to determining which Bones should influence certain
vertices when calculating Influence Weights for more complex armatures and Child Objects. Symptoms of this confusion are
that when transforming the Armature Object in Pose Mode parts of the Child Objects don’t deform as you expect; If Blender
does not give you the results you require you will have to manually alter the Influence Weights of vertices in relation to the
Vertex Groups they belong to and have influence in.

Armature Deform With Envelope Weights Works in a similar way to Armature Deform With Automatic Weights in that
it will create Vertex Groups on the Child Objects that have names matching those of the Parent Object Armature Bones. The
created Vertex Groups will then be assigned Influence Weights. The major difference is in the way those Influence Weights are
calculated.

Influence Weights that are calculated when using Armature Deform With Envelope Weights parenting are calculated entirely
visually using Bone Envelopes. See figure 28.

Figure 28 shows a single Armature Bone in Edit Mode with Envelope Weight activated. The gray semi-transparent volume
around the bone is the Bone Envelope.

Any Child Object that has vertices inside the volume of the Bone Envelope will be influenced by the Parent Object Armature
when the Armature Deform With Envelope Weights operator is used. Any vertices outside the Bone Evelope volume will not
be influenced. See figure 29.

The default size of the Bone Envelope volume does not extend very far from the surface of a bone; You can alter the size of
the Bone Envelope volume by clicking on the body of the bone you want to alter, switch to Edit Mode or Pose Mode and then
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Fig. 2.69: Figure 28 - Single Armature Bone in Edit Mode with Envelope Weight display enabled. The gray volume around
the bone is the Bone Envelope.
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Fig. 2.70: Figure 29 - 2 sets of Armatures each with 3 bones, the first set has all vertices inside the Bone Envelope, the second
did not. When the bones are transformed in Pose Mode the results are very different.
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pressing Ct r1-A1t—S then drag your mouse left or right and the Bone Envelope volume will alter accordingly. See figure 30.
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Fig. 2.71: Figure 30 - Single Armature Bone with various different Bone Evelope sizes.

You can also alter the Bone Envelope volume by selecting the Bone you wish to alter and switching to Edit Mode or Pose
Mode, then navigate to [Properties Editor > Bone Context > Deform Panel > Envelope Section > Distance field] then enter a
new value into it. See figure 31.
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Fig. 2.72: Figure 31 - [Properties Editor > Bone Context > Deform Panel > Envelope Section > Distance field] highlighted.

Altering the Bone Envelope volume does not alter the size of the Armature Bone just the range within which it can influence
vertices of Child Objects.

You can alter the radius that a bone has by selecting the head, body or tail parts of a bone while in Edit Mode, and then press
Alt-S and move the mouse left or right. This will make the selected bone fatter or thinner without altering the thickness of
the Bone Envelope volume. See figure 32.

You can also alter the bone radius by selecting the tail or head of the bone you wish to alter and switching to Edit Mode, then
navigate to [Properties Editor > Bone Context > Deform Panel > Radius Section] and entering new values for the Tail and Head
fields. See figure 33.
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Fig. 2.73: Figure 32 - 4 Armature Bones all using Envelope Weight. The 1st with a default radius value, the 3 others with
differing Tail, Head and Body radius values.
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Fig. 2.74: Figure 33 - [Properties Editor > Bone Context > Deform Panel > Radius Section] head and tail fields highlighted.
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Note: If you alter the Bone Envelope volume of a bone so that you can have it include/exclude certain vertices after you have
already used Armature Deform With Envelope Weights, by default the newly included/excluded vertices won’t be effected by

the change. When using Armature Deform With Envelope Weights it only calculates which vertices will be affected by the
Bone Envelope volume at the time of parenting, at which point it creates the required named Vertex Groups and assigns vertices
to them as required. If you want any vertices to take account of the new Bone Envelope volume size you will have carry out the
Armature Deform With Envelope Weights parenting again; In fact all parenting used in the Set Parent To pop-up dialog which
tries to automatically assign vertices to Vertex Groups works like this.

Bone Parent Bone parenting allows you to make a certain bone in an armature the Parent Object of another object. This
means that when transforming an armature the Child Object will only move if the specific bone it is the Child Object of moves.
See figure 34.
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Fig. 2.75: Figure 34 - 3 pictures of Armatures with 4 Bones, with the 2nd bone being the Bone Parent of the Child Object
Cube. The Cube is only transformed if the 1st or 2nd bones are. Notice altering the 3rd and 4th bones has no effect on the
Cone.

To use Bone Parenting, you must first select all the Child Objects you wish to parent to a specific Armature Bone, then
Shift-RMB select the Armature Object and switch it into Pose Mode and then select the specific bone you wish to be the
Parent Bone by RMB selecting it. Once done press Ct r1—P and select Bone from the Set Parent To pop-up dialog.

Now transforming that bone in Pose Mode will result in the Child Objects also transforming.

Bone Relative Parenting Bone Relative parenting works in the same way as Bone parenting with one difference.

With Bone parenting if you have parented a bone to some Child Objects and you select that bone and switch it into Edit Mode
and then translate that bone; When you switch back into Pose Mode on that bone, the Child Object which is parented to that
bone will snap back to the location of the bone in Pose Mode. See figure 37.

Bone Relative parenting works differently; If you move a Parent Bone in Edit Mode, when you switch back to Pose Mode, the
Child Objects will not move to the new location of the Pose Bone. See figure 38.

Vertex Parent You can parent an object to a single vertex or a group of three vertices as well; that way the child/children will
move when the parent mesh is deformed, like a mosquito on a pulsing artery.

Vertex Parent from Edit Mode In Object mode, select the child/children and then the parent object. Tab into Edit mode
and on the parent object select either one vertex that defines a single point, or select three vertices that define an area (the three
vertices do not have to form a complete face; they can be any three vertices of the parent object), and then press Ct r1-P and
confirm.
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Fig. 2.76: Figure 37 - [Single Armature Bone which has a Child Object cube parented to it using Bone parenting. 1st picture
shows the position of the cube and armature before the bone is moved in Edit Mode. 2nd picture shows the position of the cube
and armature after the bone was selected in Edit Mode, moved and switched back into Pose Mode. Notice that the Child Object
moves to the new location of the Pose Bone.
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Fig. 2.77: Figure 38 - [Single Armature Bone which has a Child Object cube parented to it using Bone Relative parenting. 1st
picture shows the position of the cube and armature before the bone is moved in Edit Mode. 2nd picture shows the position of
the cube and armature after the bone was selected in Edit Mode, moved and switched back into Pose Mode. Notice that the
Child Object does not move to the new location of the Pose Bone.
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At this point, if a single vertex was selected, a relationship/parenting line will be drawn from the vertex to the child/children. If
three vertices were selected then a relationship/parenting line is drawn from the averaged center of the three points (of the parent
object) to the child/children. Now, as the parent mesh deforms and the chosen parent vertex/vertices move, the child/children
will move as well.

Vertex Parent from Object Mode Vertex parenting can be performed from object mode, This is done like regular object
parenting, Press Ct r1-P in object mode and select Vertex or Vertex (Triangle).

The nearest vertices will be used from each object which is typically what you would want.

Fig. 2.78: See:

1. The small cubes can each be automatically parented to a triad of nearby vertices on the icosphere using the “Vertex (Triangle)” in the
set parent context menu.

2. Reshaping the object in edit mode then means each of the cubes follows their vertex triad parent separately.

3. Re-scaling the parent icosphere in object mode means the child cubes are also rescaled as expected.

The parent context menu item means users can rapidly set up a large number of vertex parent relationships, and avoid the
tedious effort of establishing each parent-child vertex relationship separately.

Note: It is in fact a sort of “reversed” hook

Options

Move child You can move a child object to its parent by clearing its origin. The relationship between the parent and child isn’t
affected. Select the child object and press A1t —-0. By confirming the dialog the child object will snap to the parent’s location.
Use the Outliner view to verify that the child object is still parented.

Remove relationship/Clear Parent You can remove a parent-child relationship via A1t -P
The menu contains:

Clear Parent If the parent in the group is selected nothing is done. If a child or children are selected they are disassociated
from the parent, or freed, and they return to their original location, rotation, and size.
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Clear and Keep Transformation Frees the children from the parent, and keeps the location, rotation, and size given to them
by the parent.

Clear Parent Inverse Places the children with respect to the parent as if they were placed in the Global reference. This
effectively clears the parent’s transformation from the children. For example, if the parent is moved 10 units along the X
axis and Clear Parent Inverse is invoked, any selected children are freed and moved -10 units back along the X axis. The
“Inverse” only uses the last transformation; if the parent moved twice, 10 units each time for a total of 20 units, then the
“Inverse” will only move the child back 10 units, not 20.

Ol

2 \;:Child_cube S
Fig. 2.79: Outliner view
Hints There is another way to see the parent-child relationship in groups and that is to use the Outliner view of the Outliner

window. Image (Outliner view) is an example of what the Outliner view looks like for the (Parenting Example). Cube A‘s
object name is Cube_Parent and cube B is Cube_Child.

Separating Objects

At some point, you’ll come to a time when you need to cut parts away from a mesh to be separate. Well, the operation is easy.

To separate an object, the vertices (or faces) must be selected and then separated, though there are several different ways to do
this. In Edit Mode, press P then select one of the following.

Fig. 2.80: Suzanne dissected neatly

Options
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Selected This option separates the selection to a new object.
All Loose Parts Separates the mesh in its unconnected parts.

By Material Creates separate mesh objects for each material.

Grouping objects

Fig. 2.81: Grouped objects

Group objects together without any kind of transformation relationship. Use groups to just logically organize your scene, or to
facilitate one-step appending or linking between files or across scenes. Objects that are part of a group always shows as light

green when selected; see image (Grouped objects).

Options
Creating a Group Ctr1-G creates a new group and adds the selected object(s) to it.

T=%le Groups
o
¢ I/ Cube.001
ity
 © ¥ Cube 001
=
=
SF iy [
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Fig. 2.82: Naming a Group
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Naming a Group All groups that an object has been assigned to are listed in the Object Properties Panel ‘s Relations panel.
To rename a group, simply click in the groups name field. To name groups in the Outliner window, select Groups as
the outliner display from the header combo box, and Ct r1-LMB click on the group name. The name will change to an
editable field; make your changes and press Return.

Restricting Group Contents via Layers The cluster of layer buttons attached to each group determines from which layers
the group objects will be included when duplicated. If your group contains objects on layers 10, 11 and 12, but you
disable the layer 12 button in the group controls, duplicates of that group (using the Dupligroup feature) will only show
the portions of the group that reside in layers 10 and 11.

Appending or Linking Groups To append a group from another .blend file, consult this page. In summary, File — Link /
Append Link Select a .blend file and, and then the group.

Removing Groups To remove a object from a group, under the object context button, open the “Groups” pane. Find the name
of the group from which you wish to remove the object, and click the x to the right of the group name.

Select Grouped

Reference

Mode: Object mode
Menu: Select —> Grouped
Hotkey: Shift-G

Select objects by parenting and grouping characteristics. See Select Grouped for more information.

Randomize Transform

Reference

Mode: Object mode
Menu: Object — Transform — Randomize Transform

The randomize transform tool allows you to apply random translate, rotate, and scale values to an object or multiple objects.
When applied on multiple objects, each object gets its own seed value, and will get different transform results from the rest.

Options

Random Seed The random seed is an offset to the random transformation. A different seed will produce a new result.
Transform Delta Randomize Delta Transform values instead of regular transform. See Delta Transforms.
Randomize Location Randomize Location vales

Location The maximum distances the objects can move along each axis.

Randomize Rotation Randomize rotation values.

Rotation The maximum angle the objects can rotate on each axis

Randomize Scale Randomize scale values.
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* Randomizz Location

Fig. 2.83: Randomize transform options

Scale Even Use the same scale for each axis.

Scale The maximum scale randomization over each axis.

Duplication

Duplication

There are two types of duplication, being Duplicate and Linked Duplicates which supports instancing.

Instancing Each Blender object type (mesh, lamp, curve, camera etc.) is composed from two parts: an Object and Object
Data (sometimes abbreviated to ObData):

Object Holds information about the position, rotation and size of a particular element.
Object Data Holds everthing else. For example:

Meshes Store geometry, material list, vertex groups... etc.

Cameras Store focal length, depth of field, sensor size... etc.

Each object has a link to its associated object data, and a single object data may be shared by many objects.

Duplicate
Reference

Mode: Edit and Object modes
Menu: Object —> Duplicate
Hotkey: Shift-D

This will create a visually-identical copy of the selected object(s). The copy is created at the same position as the original object
and you are automatically placed in Grab mode. Reference (Duplicate Example) for the discussions below.
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This copy is a new object, which shares some datablocks with the original object (by default, all the Materials, Textures,
and Ipos), but which has copied others, like the mesh, for example. This is why this form of duplication is sometimes called
“shallow link”, because not all datablocks are shared; some of them are “hard copied”!

3

Note that you can choose which types of datablock will be linked or copied when duplicating: in the User Preferences
(available in the File menu) Editing “tab”, activate those types of datablocks you want to really copy in the Duplicate Data list
- the others will just be linked.

Fig. 2.84: The mesh Cone. 006 of object Cone. 002 is being edited. The mesh’s Unique datablock ID name is highlighted
in the Outliner.

Examples The cone in the middle has been (1) link duplicated to the left and (2) duplicated to the right.

* The duplicated right cone is being edited, the original cone in the middle remains unchanged. The mesh data has been
copied, not linked.

» Likewise, if the right cone is edited in object mode, the original cone remains unchanged. The new object’s transform
properties or datablock is a copy, not linked.

e When the right cone was duplicated, it inherited the material of the middle cone. The material properties were linked,
not copied.

See above if you want separate copies of the datablocks normally linked.

Linked Duplicates
Reference

Mode: Object mode
Menu: Object —> Duplicate Linked
Hotkey: A1t-D

You also have the choice of creating a Linked Duplicate rather than a Duplicate; this is called a deep link. This will create a
new object with all of its data linked to the original object. If you modify one of the linked objects in Edit mode, all linked
copies are modified. Transform properties (object datablocks) still remain copies, not links, so you still can rotate, scale, and
move freely without affecting the other copy. Reference (Duplicate Example) for the discussions below.
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Hint: If you want to make changes to an object in the new linked duplicate independently of the original object, you will have
to manually make the object a “single-user” copy by LMB the number in the Object Data panel of the Properties Window.

Fig. 2.85: The object Cone . 001 was linked duplicated. Though both these cones are separate objects with unique names, the
single mesh named Cone, highlighted in the Outliner, is shared by both.

Examples The left cone is a Linked Duplicate of the middle cone (using A1t -D).

* As a vertex is moved in Edit mode in one object, the same vertex is moved in the original cone as well. The mesh data
are links, not copies.

* In contrast, if one of these two cones is rotated or rescaled in object mode, the other remains unchanged. The transform
properties are copied, not linked.

* Asin the previous example, the newly created cone has inherited the material of the original cone. The material properties
are linked, not copied.

A common table has a top and four legs. Model one leg, and then make linked duplicates three times for each of the remaining
legs. If you later make a change to the mesh, all the legs will still match. Linked duplicates also apply to a set of drinking
glasses, wheels on a car... anywhere there is repetition or symmetry.

Procedural Duplication

Reference

Mode: Object mode and Edit mode
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Panel: Object settings

There are currently four ways in Blender to procedurally duplicate objects. These options are located in the Object menu.
Verts :This creates an instance of all children of this object on each vertex (for mesh objects only).
Faces :This creates an instance of all children of this object on each face (for mesh objects only).

Group :This creates an instance of the group with the transformation of the object. Group duplicators can be animated using
actions, or can get a Proxy.

Frames :For animated objects, this creates an instance on every frame. As you’ll see on this topic’s subpage, this is also a very
powerful technique for arranging objects and for modeling them.

Linked Library Duplication

Reference

Menu: File —> Link Append
Hotkey: Shift-F1

Linked Libraries :Linked Libraries are also a form of duplication. Any object or datablock in other .blend files can be reused
in the current file.

Hints
* If you want transform properties (i.e. object datablocks) to be “linked”, see the page on parenting.

* Material Transparency will not display when instancing dupli-groups; this is a known limitation of Blender’s view-port.

DupliVerts

Reference

Mode: Object mode
Panel: Object —> Duplication

Duplication Vertices or DupliVerts is the duplication of a base object at the location of the vertices of a mesh. In other words,
when using DupliVerts on a mesh, an instance of the base object is placed on every vertex of the mesh.

There are actually two approaches to modeling using DupliVerts. They can be used as an arranging tool, allowing us to model
geometrical arrangements of objects (e.g. the columns of a Greek temple, the trees in a garden, an army of robot soldiers, the
desks in a classroom). The object can be of any object type which Blender supports. The second approach is to use them to
model an object starting from a single part of it (e.g. the spikes in a club, the thorns of a sea-urchin, the tiles in a wall, the petals
in a flower).

Note: Download example .blend file

You can download a file with the examples described on this page. In this .blend, the first example, a monkey parented to a
circle is on layer 1; while a tentacle parented to an icosphere is on layer 2.
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DupliVerts as an Arranging Tool

Fig. 2.86: A monkey head and a circle

Setup All you need is a base object (e.g. the tree or the column) and a pattern mesh with its vertices following the pattern
you have in mind. In this section, we will use a simple scene for the following part. We’ll be using a monkey head located at
the origin of the coordinate system as our base object and a circle at the same location as our parent mesh.

Fig. 2.87: Dupliverted monkeys

First, in Object mode, select the base object and Shift—-RMB to add the circle to the selection (order is very important here),
and Ctr1-P to parent the base object to the circle. Now, the circle is the parent of the monkey; if you move the circle, the
monkey will follow it.

With only the circle selected, enable Duplication vertices in the Object panel—> Duplication —> Verts. A monkey head should
be placed at every vertex of the circle.

The original monkey head at the center and the parent mesh are still shown in the 3D view but neither will be rendered. If
the placement and rotation of your monkey head is odd, you might need to clear its rotation (A1t —-R), scale A1t-S, location
Alt-G, and origin A1t -O.
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Rearranging If you now select the base object and modify it in either object or edit mode, all changes will also affect the
shape of all duplicate objects. You can also select the parent mesh to modify the arrangement of the duplicates; adding vertices
will also add more base objects. Note that the base objects will inherit changes made to the parent mesh in object mode, but
not in edit mode - so scaling the circle up in object mode will enlarge the monkey head, while scaling the circle up in edit mode
will only increase the distance between the base objects.

Fig. 2.88: Orientation enabled, orientation +Y
Orientation The orientation of the base objects can be controlled by enabling Rotation in the Duplication panel. This will
rotate all base objects according to the vertex normals of the parent mesh.

To change the orientation of the duplicated objects, select the base object and in the Object —> Relations extras panel change
the Tracking Axes.

Output of various orientations:

Fig. 2.89: Negative Y

Note: The axes of an object can be made visible in the Object —> Display panel. To display the vertex normals of the parent
mesh, tab into edit mode and enable this function in Properties (N)—> Display panel where you can also resize the displayed

normals as necessary.
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Fig. 2.90: Positive X

Fig. 2.91: Positive Z, up X

23.
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DupliVerts as a Modeling Tool Very interesting models can be made using DupliVerts and a standard primitive. In this
example, a simple tentacle was made by extruding a cube a couple of times. The tentacle object was then parented to an
icosphere. With dupli Rozation enabled for the parent mesh (the icosphere), the orientation of the base object (the tentacle) was
adapted to the vertex normals of the parent mesh

(in this case the tentacle was rotated -90- about the X axis in edit mode).

Fig. 2.92: A simple tentacle set to smooth

As in the previous example, the shape and proportions of the arrangement can now be tweaked.

To turn all duplicates into real objects, simply select the icosphere and Object —> Apply —> Make Duplicates Real
(Ctrl-shift-A). To make the icosphere and the tentacle a single object, make sure they are all selected and go to Ob-
Jject —> Join (Ctr1-2J).

See also  Other duplication methods are listed here.

DupliFaces

Reference

Mode: Object mode
Panel: Object —> Duplication
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Fig. 2.93: Tentacle dupliverted onto the parent mesh

Duplication Faces or DupliFaces is the capability to replicate an object on each face of a parent object. One of the best ways to
explain this is through an example illustration.

Note: Example .blend file

Download the .blend file used for the examples on this page here

Basic usage In this example we will use a UV sphere with an extruded “north pole” as our base object and cube as our parent
mesh. To parent the sphere to the cube, in Object mode, first RMB select the sphere, then Shi ft —RMB select the cube (order is
very important here), and finally Ct r1-P to parent.

Next, in the Object context’s Duplication panel, enable Faces. The sphere is duplicated one for each face of the cube.

Note: Inherited properties

The location, orientation, and scale of the duplicated child(ren) matches that of the faces of the parent. So, if several objects
are parented to the cube, they will all be duplicated once for each face on the cube. If the cube is subdivided (in Edit Mode W),
every child will be duplicated for each face on the cube.

Both the parent object and original are displayed as editable “templates” in 3D view, but neither is rendered.

Scale By enabling Scale for the parent object, the scale of the child objects will be adapted to the size of each face in the
parent object.

Thus, by rescaling the face of the parent object, the size of the duplicated object will change accordingly.
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Fig. 2.94: Rotation enabled to align duplicates

Fig. 2.95: A cube and a sphere
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Fig. 2.96: Duplication Faces applied to the cube

Fig. 2.97: Scale enabled

Fig. 2.98: Top face of cube scaled down
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Limitations / Considerations The positioning of the duplicated geometry relative to the face is dependent upon the position
of the child objects relative to the duplicator’s origin. This can lead to some visual artifacts in the editor as the geometry of the
original objects overlaps or intersects with the duplicates. One workaround is to move the origin of the duplicator mesh off of
the plane of the faces.

If the geometry of the children is not symmetrical then the orientation of the face (as determined by the order of its vertices)
could matter. As of 2.70 blender does not have tools which allow you to adjust the ordering of the vertices on a face.

However, there is a workflow that lets you control for this. Make a single square and enable the Duplication / Faces so you can
see the duplicated geometry in your editor window. If the orientation is not what you want, rotate the face until it is how you
want. Typically you want to do the rotation in Edit mode, not Object mode, but this is not a hard rule.

Once you have the orientation correct, Duplicate the face and move the duplicate where you want it. Repeat this process until
you have enough faces. Since it is common for these faces to butt up against one another, your geometry will have lots of
duplicate vertices. Use the Remove Doubles button in the Tools panel.

A short video illustrating this workflow.

DupliFrames

DupliFrames is a tool to duplicate objects at frames distributed along a path. This is a useful tool to quickly arrange objects.

Fig. 2.99: Settings for the curve

Examples Shift-A toadd a Bezier Circle and scale it up. In the Curve menu under Path Animation enable Follow and set
Frames to something more reasonable than 100 (say 16).

Add a Monkey. In the Object menu under Duplication enable Frames and disable Speed.

Note: Speed

The Speed option is used when the parent-child relationship is set to Follow Path (see below). In this example, the monkey will
then travel along the circle over 16 frames.

To parent the monkey to the Bezier circle, first select the monkey then the curve (so that the curve is the active object) and
Ctrl-P. Select the monkey and A1t -0 to reset its origin.
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Fig. 2.100: Settings for the object

Ctrl P

Ctrl P
aint Ctrl P

Fig. 2.101: Parenting
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Fig. 2.102: Orientation tweaks

You can now change the orientation of the monkey by either rotating it (either in Edit mode or Object mode) or by changing
the Tracking Axes under Animation Hacks (with the monkey selected). The arrangement of monkeys can, of course, be further
enhanced by editing the curve.

To transform all monkeys into real objects, first Ct r1-Shi ft—A to Make Duplicates Real. All monkeys are now real objects,
but still linked copies. To change this, Object — Make Single User — ObjectData‘ then choose All.

Note: There are many alternatives to Dupliframes. Which tool to use depends on context.

* To use a small curve as a profile and a larger curve as a path, simply use the former as a Bevel Object to the latter.
» To arrange objects along a curve, combining an Array Modifier and a Curve Modifier is often useful.

* Dupliverts can be used to arrange objects, for example, along a circle or across a subdivided plane.

External links

* Blender Artists: Dupliframes in 2.5

DupliGroup

Reference

Mode: Object mode
Panel: Object —> Duplication —> Group

Duplication Group or DupliGroup allows you to create an instance of a group for each instance of another object.

Basic Usage

¢ Create a number of objects and group them by
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— selecting them all,

— Ctrl-G, and

— eventually rename your group in Object —> Groups
* Create a DupliGroup by

— adding another object (Shift—2), say an Empty,

— in Object —> Duplication enable Group, and

— select the name of your newly created group in the selection box that appears.

DupliGroup and Dynamic Linking See Appending and Linking to understand how to dynamically link data from another
.blend file into the current file. You can dynamically link groups from one blend file to another. When you do so, the linked
group does not appear anywhere in your scene until you create an object controlling where the group instance appears.

Example
* Link a group from another file into your scene, as described in Appending and Linking.
From here, you can use the easy way or the hard way:
e The easy way:
— Select Add —> Group Instance —> [name of group you just linked].
* The hard way:
— Select Add —> Empty, and select the empty that you added.
— Switch to the Object context, and in the Duplication panel, click Group.
— In the dropdown box that appears next to Group:, pick the group that you linked.

At this point, an instance of the group will appear. You can duplicate the empty, and the DupliGroup settings will be preserved
for each empty. This way, you can get multiple copies of linked data very easily.

Making a DupliGroup Object Real Say you want to make further edits on an DupliGroup instance:

Simply select your DupliGroup and press Ct r1-Shift—A to convert the DupliGroup into regular objects that can be trans-
formed and animated normally.

Note: Note that if the DupliGroup was linked from an external file the Object Data (mesh, materials, textures, transforms) will
also still be linked from the original group. However, the various object’s parent-child relationships do not carry over.

2.3.3 Meshes
Edit Mode

Entering Edit Mode

You can work with geometric objects in two modes.
Object mode Operations in Object Mode affect the whole object. Object mode has the following header in the 3D view:

Edit mode Operations in Edit mode affect only the geometry of an object, but not global properties such as location or rotation.
Edit Mode has the following header in the 3D view:
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& Object Mode v + Closest
j

Y Edit Mode

Fig. 2.104: Edit Mode header

Tools and modes in the 3D view header are (left to right):
¢ View, Select, and Mesh menus
* Blender Mode
* Display method for 3D view
* Pivot center
* 3D manipulator widget
e Selection mode
* Depth buffer clipping (hide
* Proportional editing
* Snap
* OpenGL render

You can switch between the Object and Edit modes with the Tab key. You can change to any mode by selecting the desired
Mode in the menu in the 3d view header.

After creating an object you may be immediately placed in Edit mode - depending on whether the Switch to Edit Mode button is
toggled in the User Preferences Editing tab. Edit mode only applies to one object at a time, the active, or most recently selected,
object.

Visualization

Fig. 2.105: One cube selected

By default, Blender highlights selected geometry in orange in both Object mode and Edit mode.
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Fig. 2.106: Two cubes selected before entering Edit mode

In Object mode with Wireframe shading enabled (Z), objects are displayed in black when unselected and in orange when
selected. If more than one object is selected, all selected object except the active object, typically the object last selected, is
displayed in a darker orange color. Similarly, in Edit mode, unselected geometry is drawn in black while selected faces, edges,
or vertices are drawn in orange. The active face is highlighted in white.

In Edit mode, only one mesh can be edited at the time. However, several objects can be joined into a single mesh (Ctr1-J
in Object mode) and then separated again (P in Edit mode). If multiple objects are selected before entering Edit mode, all the
selected objects remain highlighted in orange indicating that they are part of the active selection set.

If two vertices joined by an edge are selected in Vertex selection mode, the edge between them is highlighted too. Similarly, if
enough vertices or edges are selected to define a face, that face is also highlighted.

Tool Shelf

Fig. 2.107: The Tool Shelf panel in edit mode (panel split in two parts for layout reasons)

Open/close the Mesh Tools panel using T. When entering Edit mode, several mesh tools become available.
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Most of these tools are also available as shortcuts (displayed in the Tooltips for each tool) and/or in the Specials menu (W), the
Edge menu (Ctr1-E) ,and Face menu (Ctr1-F). For each tool a context-dependent menu is opened at the bottom of the 7ool
Shelf.

Even more mesh editing tools can be enabled in the User Preferences * Add-ons section. The development of new tools is
regularly announced on Blender-related sites and forums.

For further information on panels see the Reference panels section.

Properties Shelf

-

Multitexture

~ Dutline Selected

+ Relationship Lines

¥ GridFloor X

Fig. 2.108: The Properties Shelf panel in edit mode (panel split in two parts for layout reasons)

Open/close the Properties Shelf using N.

In the Properties Shelf, panels directly related to mesh editing are the Transform panel, where numeric values can be entered,
and the Mesh Display panel, where for example normals and numeric values for distances, angles, and areas can be turned on.

Other useful tools are found in the Properties Editor under the Object ‘s and Object Data ‘s Context buttons, including display
options and Vertex groups.

Mesh Display TODO...
* QOverlays
* Normals

» Edge/Face Info

Vertices, Edges and Faces

In basic meshes, everything is built from three basic structures: Vertices, Edges and Faces (we’re not talking about curves,
NURBS, and so forth here). But there is no need to be disappointed: this simplicity still provides us with a wealth of possibilities
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that will be the foundation for all our models.

Vertices

Fig. 2.109: Vertex example

A vertex is primarily a single point or position in 3D space. It is usually invisible in rendering and in Object mode. Don’t
mistake the center point of an object for a vertex. It looks similar, but it’s bigger and you can’t select it. (Vertex example) shows
the center point labeled as A. B and C are vertices.

A simple way to create a new vertex is to click Ct r1-LMB in Edit mode. Of course, as a computer screen is two-dimensional,
Blender can’t determine all three vertex coordinates from a single mouse click, so the new vertex is placed at the depth of the
3D cursor. Using the method described above, any vertices selected previously are automatically connected to the new ones by
an edge. In the image above, the vertex labeled C is a new vertex added to the cube with a new edge added between in B and C.

Edges

An edge always connects two vertices by a straight line. The edges are the “wires” you see when you look at a mesh in
wireframe view. They are usually invisible on the rendered image. They are used to construct faces. Create an edge by
selecting two vertices and pressing F.

Faces

A face is the highest level structure in a mesh. Faces are used to build the actual surface of the object. They are what you see
when you render the mesh. A face is defined as the area between either three (triangles) or four (quadrangles) vertices, with an
edge on every side. Triangles are always flat and therefore easy to calculate. On the other hand, quadrangles “deform well” and
are therefore preferred for subdivision modeling.

Take care when using four-sided faces (quads), because internally they are simply divided into two triangles each. Four-sided
faces only work well if the face is pretty much flat (all points lie within one imaginary plane) and convex (the angle at no corner
is greater than or equal to 180 degrees). This is the case with the faces of a cube, for example. That’s why you can’t see any
diagonal in its wireframe model, because they would divide each square face into two triangles.

While you could build a cube with triangular faces, it would just look more confusing in Edit mode. An area between three or
four vertices, outlined by edges, doesn’t have to be a face. If this area does not contain a face, it will simply be transparent or
non-existent in the rendered image. To create a face, select three or four suitable vertices and press F.
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Loops

Fig. 2.110: Edge and Face Loops

Edge and Face Loops are sets of faces or edges that form continuous “loops” as shown in (Edge and Face Loops). The top row
(1 - 4) shows a solid view, the bottom row (5 - 8) a wireframe view of the same loops.

Note that loops 2 and 4 do not go around the whole model. Loops stop at so called poles because there is no unique way to
continue a loop from a pole. Poles are vertices that are connected to either three, five, or more edges. Accordingly, vertices
connected to exactly one, two or four edges are not poles.

In the image above, loops that do not end in poles are cyclic (1 and 3). They start and end at the same vertex and divide the
model into two partitions. Loops can be a quick and powerful tool to work with specific, continuous regions of a mesh and are a
prerequisite for organic character animation. For a detailed description of how to work with loops in Blender, see: Edge and
Face Tools.

Edge Loops

Loops 1 and 2 in (Edge and Face Loops) are edge Loops. They connect vertices so that each one on the loop has exactly two
neighbors that are not on the loop and placed on both sides of the loop (except the start and end vertex in case of poles).

Edge Loops are an important concept especially in organic (subsurface) modeling and character animation. When used cor-
rectly, they allow you to build models with relatively few vertices that look very natural when used as subdivision surfaces and
deform very well in animation.

Take (Edge Loops in organic modeling) as an example: the edge loops follow the natural contours and deformation lines of the
skin and the underlying muscles and are more dense in areas that deform more when the character moves, for example at the
shoulders or knees.

Further details on working with Edge Loops can be found in Edge Loop Selection.

Face Loops

These are a logical extension of Edge Loops in that they consist of the faces between two Edge Loops, as shown in loops 3 and
4 in (Edge and Face Loops). Note that for non-circular loops (4) the faces containing the poles are not included in a Face Loop.

Further details on working with Face Loops can be found in Face Loop Selection.
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Mesh Primitives

Reference

Mode: Object mode
Menu: Add — Mesh
Hotkey: Shift-A

A common object type used in a 3D scene is a mesh. Blender comes with a number of “primitive” mesh shapes that you can
start modeling from.

Fig. 2.111: Blender’s ten standard primitives

Options included in more than one primitive are:
Radius Sets the starting size for Circle, Cylinder, Cone, UVSphere and IcoSphere.
Depth Sets the starting length for Cylinder and Cone.

Note: Note about planar primitives

You can make a planar mesh three-dimensional by moving one or more of the vertices out of its plane (applies to Plane, Circle
and Grid). A simple circle is actually often used as a starting point to create even the most complex of meshes.

Plane

A standard plane contains four vertices, four edges, and one face. It is like a piece of paper lying on a table; it is not a real
three-dimensional object because it is flat and has no thickness. Objects that can be created with planes include floors, tabletops,
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or Mmirrors.

Cube

A standard cube contains eight vertices, twelve edges, and six faces, and is a real three-dimensional object. Objects that can be
created out of cubes include dice, boxes, or crates.

Circle

A standard circle is comprised of n vertices. The number of vertices and radius can be specified in the context panel in the 7ool
Shelf which appears when the circle is created.

Vertices The number of vertices that define the circle. The more vertices the circle contains, the smoother its contour will be;
see (“Circles” obtained with various settings). In contrast, a circle with only 3 vertices is actually a triangle - the circle
is actually the standard way of adding polygons such as triangles, pentagons, et cetera.

Radius Sets the radius of the circle.

Fill Type Set how the circle will be filled
Triangle Fan Fill with triangular faces which share a vertex in the middle.
Ngon fill with a single ngon

Nothing Do not fill. Creates only the outer ring of vertices

UV Sphere

A standard UV sphere is made out of n segments and m rings. The level of detail and radius can be specified in the context
panel in the Tool Shelf which appears when the UV sphere is created. Increasing the number of segments and rings makes the
surface of the UV sphere smoother.

Segments Number of vertical segments. Like Earth’s meridians, going pole to pole and

Rings Number of horizontal segments. These are like Earth’s parallels.

Note: If you specify a six segment, six ring UVsphere you’ll get something which, in top view, is a hexagon (six segments),
with five rings plus two points at the poles. Thus, one ring fewer than expected, or one more, if you count the poles as rings of

radius 0.

Icosphere

An icosphere is a polyhedra sphere made up of triangles. The number of subdivisions and radius can be specified in the context
panel in the Tool Shelf after the Icosphere is created. Icospheres are normally used to achieve a more isotropical and economical
layout of vertices than a UV sphere.

Subdivisions How many recursions are used to define the sphere. Increasing the number of subdivisions makes the surface
of the Icosphere smoother. At level 1 the Icosphere is an icosahedron, a solid with 20 equilateral triangular faces. Any
increasing level of subdivision splits each triangular face into four triangles, resulting in a more spherical appearance.

Size The radius of the sphere.

Note: It is possible to add an icosphere subdivided 500 times. Adding such a dense mesh is a sure way to cause a program
crash. An icosphere subdivided 10 times would have 5,242,880 triangles, so be very careful about this!
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Cylinder

A standard cylinder is made out of n vertices. The number of vertices in the circular cross-section can be specified in the context
panel in the Tool Shelf that appears when the object is created; the higher the number of vertices, the smoother the circular
cross-section becomes. Objects that can be created out of cylinders include handles or rods.

Vertices Then number of vertical edge loops used to define the cylinder.
Radius Sets the radius of the cylinder.
Depth Sets the height of the cylinder.

Cap Fill Type Similar to circle (see above). When set to none, the created object will be a tube. Objects that can be created
out of tubes include pipes or drinking glasses (the basic difference between a cylinder and a tube is that the former has
closed ends).

Cone

A standard cone is made out of n vertices. The number of vertices in the circular base, dimensions and option to close the base
of the cone can be specified in the context panel in the Tool Shelf that appears when the object is created; the higher the number
of vertices, the smoother the circular base becomes. Objects that can be created out of cones include spikes or pointed hats.

Vertices The number of vertical edge loops used to define the cone.

Radius 1 Sets the radius of the base of the cone.

Radius 2 Sets the radius of the tip of the cone. A value of 0 will produce a standard cone shape.
Depth Sets the height of the cylinder.

Base Fill Type Similar to circle (see above).

Torus

A doughnut-shaped primitive created by rotating a circle around an axis. The overall dimensions are defined by the Major and
Minor Radius. The number of vertices (in segments) can be different for the circles and is specified in the context panel in the
Tool Shelf with both radii (Major Segments and Minor Segments).

Major Radius Radius from the origin to the center of the cross sections
Minor Radius Radius of the torus’s cross section

Major Segments Number of segments for the main ring of the torus. If you think of a torus as a “spin” operation around an
axis, this is how many steps in the spin.

Minor segments Number of segments for the minor ring of the torus. This is the number of vertices of each circular segment.
Use Int+Ext Controls Change the way the torus is defined:

Exterior Radius When Use Int+Ext Controls is active, if viewed along the major axis, this is the radius from the center to the
outer edge.

Interior Radius When Use Int+Ext Controls is active, if viewed along the major axis, this is the radius of the hole in the
center.

Grid

A standard grid is made out of n by m vertices. The resolution of the x-axis and y-axis can be specified in the context panel
in the Tool Shelf which appears when the object is created; the higher the resolution, the more vertices are created. Example
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objects that can be created out of grids include landscapes (with the proportional editing tool or Displace modifier) and other
organic surfaces. You can also obtain a grid when you create a plane and then use a subdivide modifier in Edit mode. However,
there is a Landscape add-on available in the User Preferences.

X Subdivisions The number of spans in the x direction. Minimum of 3, creating two face loops.
Y Subdivisions The number of spans in the y direction.

Size The length of the sides of the grid.

Monkey

This is a gift from old NaN to the community and is seen as a programmer’s joke or “Easter Egg”. It creates a monkey’s head
once you press the Monkey button. The Monkey’s name is “Suzanne” and is Blender’s mascot. Suzanne is very useful as a
standard test mesh, much like the Utah Tea Pot or the Stanford Bunny.

Add-ons

Fig. 2.112: A few of the mesh primitives available as add-ons.

In addition to the basic geometric primitives, Blender has a constantly increasing number of script generated meshes to offer as
pre-installed add-ons. These become available when enabled in the User Preferences * Add-ons section (filter by Add Mesh).
Only a few are mentioned here:

Landscape Adds a landscape primitive. Many parameters and filters appear in the Tool Shelf.

Pipe Joints Adds one of five different pipe joint primitives. Radius, angle, and other parameters can be changed in the ool
Shelf.

Gears Adds a gear or a worm with many parameters to control the shape in the Tool Shelf.

Mesh Analysis

Mesh analysis is useful for displaying attributes of the mesh that may impact certain use cases.

The mesh analysis works in editmode and shows areas with a high value in red, and areas with a low value in blue. Geometry
outside the range is displayed grey.

Currently the different modes target 3d-printing as their primary use.
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Overhang

Fig. 2.113: Overhang

Extrusion 3D printers have a physical limit to the overhang that can be printed, this display mode shows the overhang with
angle range and axis selection.

Thickness

Printers have a limited wall-thickness where very thin areas can’t be printed, this test uses ray casting and a distance range to
the thickness of the geometry.

Intersections

Another common cause of problems for printing are intersections between surfaces, where the inside/outside of a model can’t
be reliably detected.

Unlike other display modes, intersections have no variance and are either on or off.

Distortion

Distorted geometry can cause problems since the triangulation of a distorted ngon is undefined.

Distortion is measured by faces which are not flat, with parts of the face pointing in different directions.
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Fig. 2.114: Thickness

Fig. 2.115: Intersecting faces
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Fig. 2.116: Distorted Faces

Sharp Edges

Similar to wall-thickness, sharp edges can form shapes that are too thin to be able to print.

Warning: There are some known limitations with mesh analysis
e Currently only displayed with deform modifiers.
* For high-poly meshes is slow to use while editing the mesh.

Selecting

Selecting Mesh Components

There are many ways to select elements, and it depends on what Mesh Select Mode you are in as to what selection tools are
available. First we will go through these modes and after that a look is taken at basic selection tools.

Selection Modes

Select Mode Header Widgets In Edit mode there are three different selection modes. You can enter the different modes by
selecting one of the three buttons in the toolbar.

Using the buttons you can also use more than one selection mode at a time by Shi ft-LMB clicking the buttons.

Vertices Selected vertices are drawn in orange, unselected vertices in black, and the active or last selected vertex in white.
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Fig. 2.117: Sharp edges

visible

Fig. 2.118: Edit mode selection buttons
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Edges In this mode the vertices are not drawn. Instead the selected edges are drawn in orange, unselected edges black, and the
active or last selected edge in white.

Faces In this mode the faces are drawn with a selection point in the middle which is used for selecting a face. Selected faces
and their selection point are drawn in orange, unselected faces are drawn in black, and the active or last selected face is
highlighted in white.

Almost all modification tools are available in all three mesh selection modes. So you can Rotate, Scale, Extrude, etc. in all
modes. Of course rotating and scaling a single vertex will not do anything useful without setting the pivot point to another
location, so some tools are more or less applicable in some modes.

Note: The three selection mode buttons are only visible in Edit mode. The colors of selected, unselected and active geometry
depend entirely on the current theme. Black, orange and white are from the default theme.

Select Mode Pop-up

Reference

Mode: Edit mode
Hotkey: Ctr1-Tab

Fig. 2.119: Mesh Select Mode menu

You can also choose a selection mode with the pop-up menu
Select Mode — Vertices Press Ct r1-Tab and select Vertices from the pop-up menu, or press Ctr1-Tabl.
Select Mode — Edges Press Ct r1-Tab and select Edges from the pop-up menu, or press Ctr1-Tab2.

Select Mode — Faces Press Ct r1-Tab and select Faces from the pop-up menu, or press Ctr1-Tab3.

Switching select mode When switching modes in an “ascendant” way (i.e. from simpler to more complex), from Vertices to
Edges and from Edges to Faces, the selected parts will still be selected if they form a complete element in the new mode.

For example, if all four edges in a face are selected, switching from Edges mode to Faces mode will keep the face selected. All
selected parts that do not form a complete set in the new mode will be unselected.

Hence, switching in a “descendant” way (i.e. from more complex to simpler), all elements defining the “high-level” element
(like a face) will be selected (the four vertices or edges of a quadrangle, for example).

By holding Ct r1 when selecting a higher selection mode, all elements touching the current selection will be added, even if the
selection does not form a complete higher element.

See (Vertices mode example), (Edges mode example), (Faces mode example) and (Mixed mode example) for examples of the
different modes.
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Selection Tools The select menu in edit mode contains tools for selecting components. These are described in more detail in
the following pages.

Border Select Enables a rectangular region for selection

Circle Select Enables a circular shaped region for selection

(De)select All A Select all or none of the mesh components.

Invert Selection Ctr1-I Selects all geometry that are not selected, and deselect currently selected components.
Select Random Selects a random group of vertices, edges, or faces, based on a percentage value.

Checker Deselect Deselect alternating faces, to create a checker like pattern.

Select Sharp Edges This option will select all edges that are between two faces forming an angle less than a given value,
which is asked you via a small pop-up dialog. The lower is this angle limit, the sharper will be the selected edges. At
180, all manifold edges will be selected.

Linked Flat Faces (Ctr1-Shift-Alt-F) Select connected faces based on a threshold of the angle between them. This is
useful for selecting faces that are planar.

Interior Faces Select faces where all edges have more than 2 faces.

Side of Active Selects all data on the mesh in a single axis

Select Faces by Sides Selects all faces that have a specified number of edges.

Non Manifold (Ctrl-Shift-Alt-M) Selects non-manifold geometry. See Mesh Advanced Selection.
Loose Select all vertices or edges that do not form part of a face.

Similar Select geometry based on how similar certain properties are to it.

More Ctr1-NumpadPlus Propagates selection by adding geometry that are adjacent to selected elements.
Less Ctrl1-NumpadMinus Deselects geometry that form the bounds of the current selection

Mirror Select mesh items at the mirrored location.

Pick Linked L. Selects all geometry connected to the geometry under the cursor.

Linked Ctrl-L Selects all geometry that are connected to the current selection.

Vertex Path Selects a vertex path between two selected vertices

Edge Loop Selects a loop of edges from a selected edge

Edge Ring Selects edges parallel to a selected edge in the same ring of faces

Loop Inner-Region Converts a closed selection of edges to the region of faces it encloses

Boundary Loop Converts a selection of faces to the ring of edges enclosing it

Selectable Elements

As we have seen in the mesh structure page, meshes are made of different element types (even though they are all inter-related:

EEINT3 LEIT3

in a way, they are different “views”, “representations”, of the same basic data...), “vertices”, “edges” and “faces”.

Hence, you can select different parts of a mesh using one of these three types. There is one key point to understand here: when
you select a type of element (e.g. some edges), you implicitly select the other types of corresponding elements (e.g. all vertices
defining those edges, as well as faces fully defined by these same edges). This is very important, as some tools only work on
vertices, edges and/or faces: if you use a “face” tool with a selection of vertices, only the faces defined by these vertices will be
affected.
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In general, you will only select one type of element at a time, depending on the “select mode” you are using. However, you
can successively add different elements to a same selection, switching between these select modes (see Selected elements after
switching select mode for what is selected after switching select mode), or even use a “combined” select mode, also described
below.

Select Modes You have two ways to switch between select modes:

Select Mode pop-up

Reference

Mode: Edit mode
Hotkey: Ctr1-Tab

In Edit mode there are three different select modes for meshes; see (Select Mode menu).

Fig. 2.128: Select Mode menu.

Select Mode — Vertices Press Ctr1-Tab and select Vertices from the pop-up menu, or press Ctr1-TabNumpadl. The
selected vertices are drawn in yellow and unselected vertices are drawn in a pink color.

Select Mode — Edges Press Ctr1-Tab and select Edges from the pop-up menu, or press Ctrl-TabNumpad2. In this
mode the vertices are not drawn. Instead the selected edges are drawn in yellow and unselected edges are drawn in a
black color.

Select Mode — Faces Press Ctr1-Tab and select Faces from the pop-up menu, or press Ct r1-TabNumpad3. In this mode
the faces are drawn with a selection point in the middle which is used for selecting a face. Selected faces are drawn in
yellow with the selection point in orange, unselected faces are drawn in black.

Almost all modification tools are available in all three modes. So you can Rotate, Scale, Extrude, etc. in all modes. Of course
rotating and scaling a single vertex will not do anything useful, so some tools are more or less applicable in some modes.

Select Mode header widgets

Reference

Mode: Edit mode
Panel: Header of the 3D View

You can also enter the different modes by selecting one of the three buttons in the toolbar; see (Edit mode select buttons).

Using the buttons you can also enter mixed or “combined” mode by Shift-LMB clicking the buttons. This will allow you to
select vertices, edges and/or faces at the same time!

Note: The “Mode Selection” buttons are only visible for meshes in Edit mode.
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Vertices

| Global

Fig. 2.129: Edit mode select mode buttons.

Selected elements after switching select mode When switching modes in an “ascendant” way (i.e. from simpler to more
complex), from Vertices to Edges and from Edges to Faces, the selected parts will still be selected if they form a complete set
in the new mode. For example, if all four edges in a face are selected, switching from Edges mode to Faces mode will keep the
face selected. All selected parts that do not form a complete set in the new mode will be unselected.

Hence, switching in a “descendant” way (i.e. from more complex to simpler), all elements defining the “high-level” element
(like a face) will be selected (the four vertices or edges of a quadrangle, for example).

See (Vertices mode example), (Edges mode example), (Faces mode example) and (Mixed mode example) for examples of the
different modes.

Basic Selection

Reference

Mode: Edit mode
Hotkey: RMB and Shift-RMB

The most common way to select an element is to RMB on that item; this will replace the existing selection with the new item.

Adding to a Selection To add to the existing selection, hold down Shift while right clicking. Clicking again on a selected
item will deselect it.

As in Object mode, there is a unique active element, displayed in a lighter shade (in general, the last element selected).
Depending on the tools used, this element might be very important!

Note that there is no option to choose what element to select between overlapping ones (like the A1t -RMB click in Object
mode). However, if you are in solid, shaded, or textured viewport shading mode (not bounding box or wireframe), you will
have a fourth button in the header that looks like a cube, just right of the select mode ones.

When enabled, this limits your ability to select based on visible elements (as if the object was solid), and prevents you from
accidentally selecting, moving, deleting or otherwise working on backside or hidden items.

Selecting Elements in a Region
Reference

Mode: Edit mode
Hotkey: B, C, and Ct r1-1LMB click and drag
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Region selection allows you to select groups of elements within a 2D region in your 3D view. The region can be either a circle
or rectangle. The circular region is only available in Edit mode. The rectangular region, or Border Select, is available in both
*Edit mode and Object mode.

Note: What is selected using both these tools is affected by the Limit Selection to visible feature (available under the 3D
viewport) in Solid Viewport Shading Mode.

For example,
* in solid shading mode and face selection mode, all faces within the selection area will be selected;

¢ whilst in the wireframe shading mode and face selection mode, only faces whose handle are within the selection area will
be selected.

Rectangular region (Border select) Border Select is available in either Edit mode or Object mode. To activate the tool use
the B. Use Border Select to select a group of objects by drawing a rectangle while holding down LMB. In doing this you will
select all objects that lie within or touch this rectangle. If any object that was last active appears in the group it will become
selected and active.

LT T]

In (Start), Border Select has been activated and is indicated by showing a dotted cross-hair cursor. In (Selecting), the selection
region is being chosen by drawing a rectangle with the LMB. The selection area is only covering the selection handles of three
faces. Finally, by releasing LMB the selection is complete; see (Complete).

Note: Border select adds to the previous selection, so in order to select only the contents of the rectangle, deselect all with A
first. In addition, you can use MMB while you draw the border to deselect all objects within the rectangle.

Circular region This selection tool is only available in Edit mode and can be activated with C. Once in this mode the cursor
changes to a dashed cross-hair with a 2D circle surrounding it. The tool will operate on whatever the current select mode is.
Clicking or dragging with the LMB, causing elements to be inside the circle will cause those elements to be selected.

You can enlarge or shrink the circle region using NumpadP lus and NumpadMinus, or the Wheel.

Table
2.2: After

1]

(Circle Region Select) is an example of selecting edges while in Edge Select Mode. As soon as an edge intersects the circle the
edge becomes selected. The tool is interactive such that edges are selected while the circle region is being dragged with the
LMB.

If you want to deselect elements, either hold MMB or A1t —-LMB and begin clicking or dragging again.

For Faces select mode, the circle must intersect the face indicators usually represented by small pixel squares; one at the center
of each face.

To exit from this tool, click RMB, or press the Esc key.

Lasso region Lasso select is similar to Border select in that you select objects based on a region, except Lasso is a hand-drawn
region that generally forms a circular/round-shaped form; kind of like a lasso.

Lasso is available in either Edit Mode or Object Mode. To activate the tool use the Ct r1-LMB while dragging. The one
difference between Lasso and Border select is that in Object mode, Lasso only selects objects where the lasso region intersects
the objects’ center.
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To deselect, use Ct r1-Shi ft-LMB while dragging.

Table
2.3:
Complete

LT

(Lasso selection) is an example of using the Lasso select tool in Vertex Select Mode.

Additional Selection Tools The select menu in edit mode contains additional tool for selecting components:
(De)select All A Select all or none of the mesh components.

Invert Selection Ctr1-I Selects all components that are not selected, and deselect currently selected components.
More Ctrl1-NumpadPlus Propagates selection by adding components that are adjacent to selected elements.

Less Ctrl1-NumpadMinus Deselects components that form the bounds of the current selection

Advanced Selection

The select menu in edit mode contains additional tool for selecting components:

Mirror Select mesh items at the mirrored location.

Linked Selects all components that are connected to the current selection. (see Select Linked)
Random Selects a random group of vertices, edges, or faces, based on a percentage value.
Checker Deselect Deselect alternating faces, to create a checker like pattern.

Select Every N Number of Vertices Selects vertices that are multiples of N.

Sharp Edges This tool selects all edges between two faces forming an angle greater than the angle option, Where an increasing
angle selects sharper edges.

Linked Flat Faces (Ctr1-Shift-Alt-F) Select connected faces based on a threshold of the angle between them. This is
useful for selecting faces that are planar.

Non Manifold (Ctrl-Shift-Alt-M) Selects the non-manifold geometry of a mesh. This entry is available when editing a
mesh, in Vertex and Edge selection modes only. The redo panel provides several selection options:

Extend Lets you extend the current selection.

Wire Selects all the edges that don’t belong to any face.

Boundaries Selects edges in boundaries and holes.

Multiple Faces Selects edges that belong to 3 or more faces.

Non Contiguous Selects edges that belong to exactly 2 faces with opposite normals.

Vertices Selects vertices that belong to wire and multiple face edges, isolated vertices, and vertices that belong to non
adjoining faces.

Interior Faces Select faces where all edges have more than 2 faces.
Side of Active Selects all data on the mesh in a single axis
Select Faces by Sides Selects all faces that have a specified number of edges.

Loose Geometry Select all vertices or edges that do not form part of a face.
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Select Linked

Reference

Mode: Edit mode
Menu: Select — Linked
Hotkey: Ctrl1-L

Select parts of a mesh connected to already selected elements. This is often useful when a mesh has disconnected, overlapping
parts, where isolating it any other way would be tedious.

To give more control, you can also enable delimiters so the selection is constrained by seans, sharp-edges, materials or UV
islands.

Hint: You can also select linked data directly under the cursor, using the L shortcut to select or Shift—-L to deselect linked.

This works differently in that it uses the geometry under the cursor instead of the existing selection.

Select Similar

Reference

Mode: Edit mode
Menu: Select — Similar...
Hotkey: Shift-G

Select components that have similar attributes to the ones selected, based on a threshold that can be set in tool properties after
activating the tool. Tool options change depending on the selection mode:

Vertex Selection Mode:
Normal Selects all vertices that have normals pointing in similar directions to those currently selected.
Amount of Adjacent Faces Selects all vertices that have the same number of faces connected to them.
Vertex Groups Selects all vertices in the same vertex group.
Amount of connecting edges Selects all vertices that have the same number of edges connected to them.
Edge Selection Mode:
Length Selects all edges that have a similar length as those already selected.
Direction Selects all edges that have a similar direction (angle) as those already selected.
Amount of Faces Around an Edge Selects all edges that belong to the same number of faces.
Face Angles Selects all edges that are between two faces forming a similar angle, as with those already selected.

Crease Selects all edges that have a similar Crease value as those already selected. The Crease value is a setting used
by the Subsurf Modifier.

Bevel Selects all edges that have the same Bevel Weight as those already selected.

Seam Selects all edges that have the same Seam state as those already selected. Seam is a true/false setting used in
UV-texturing.
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Sharpness Selects all edges that have the same Sharp state as those already selected. Sharp is a true/false setting (a flag)
used by the EdgeSplit Modifier.

Face Selection Mode:
Material Selects all faces that use the same material as those already selected.
Image Selects all faces that use the same UV-texture as those already selected (see UV-texturing pages).
Area Selects all faces that have a similar area as those already selected.
Polygon Sides Selects all faces that have the same number of edges.
Perimeter Selects all faces that have a similar perimeter as those already selected.

Normal Selects all faces that have a similar normal as those selected. This is a way to select faces that have the same
orientation (angle).

Co-planar Selects all faces that are (nearly) in the same plane as those selected.

Selecting Loops You can easily select loops of components:

Edge Loops and Vertex Loops

Reference

Mode: Edit mode —> Vertex or Edge select mode
Menu: Select — Edge Loop or Mesh — Edges — Edge Loop
Hotkey: A1t-RMB or Ctr1-E —> Edge Loop

Holding A1t while selecting an edge selects a loop of edges that are connected in a line end to end, passing through the edge
under the mouse pointer. Holding A1t -Shi ft while clicking adds to the current selection.

Edge loops can also be selected based on an existing edge selection, using either Select — Edge Loop, or the Edge Loop Select
option of the Edge Specials menu (Ctr1-E).

Note: Vertex mode

In Vertex select mode, you can also select edge loops, by using the same hotkeys, and clicking on the edges (not on the vertices).

Fig. 2.154: Longitudinal and latitudinal edge loops.

The left sphere shows an edge that was selected longitudinally. Notice how the loop is open. This is because the algorithm hit
the vertices at the poles and terminated because the vertices at the pole connect to more than four edges. However, the right
sphere shows an edge that was selected latitudinally and has formed a closed loop. This is because the algorithm hit the first
edge that it started with.
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Face Loops

Reference

Mode: Edit mode —> Face or Vertex select modes
Hotkey: A1t -RMB

In face select mode, holding A1t while selecting an edge selects a loop of faces that are connected in a line end to end, along
their opposite edges.

In vertex select mode, the same can be accomplished by using Ctr1-Alt to select an edge, which selects the face loop
implicitly.

Fig. 2.155: Face loop selection.

This face loop was selected by clicking with A1t -RMB on an edge, in face select mode. The loop extends perpendicular from
the edge that was selected.

A face loop can also be selected in Vertex select mode. Technically Ctr1-A1t—-RMB will select an Edge Ring, however in
Vertex select mode, selecting an Edge Ring implicitly selects a Face Loop since selecting opposite edges of a face implicitly
selects the entire face.

Edge Ring

Reference

Mode: Edit mode —> Edge select mode
Menu: Select — Edge Ring or Mesh — Edges — Edge Ring
Hotkey: Ctr1-A1t—-RMB or Ctr1-E —> Select — Edge Ring
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Alt-RMB Ctrl-Alt-RMB

Fig. 2.156: A1t versus Ctr1-Alt in vertex select mode.

In Edge select mode, holding Ct r1-Alt while selecting an edge selects a sequence of edges that are not connected, but on
opposite sides to each other continuing along a face loop.

As with edge loops, you can also select edge rings based on current selection, using either Select — Edge Ring, or the Edge
Ring Select option of the Edge Specials menu (Ctr1-E).

Note: Vertex mode

In Vertex select mode, you can use the same hotkeys when clicking on the edges (not on the vertices), but this will directly select
the corresponding face loop...

Alt-RMB Ctrl-Alt-RMB

Fig. 2.157: A selected edge loop, and a selected edge ring.

In (A selected edge loop, and a selected edge ring), the same edge was clicked on but two different “groups of edges” were
selected, based on the different commands. One is based on edges during computation and the other is based on faces.

Path Selection

Reference

Mode: Edit mode
Hotkey: Ct r1-RMB and the menu item Select —> Shortest Path

Selects all geometry along the shortest path from the active vertex/edge/face to the one which was selected.
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Fig. 2.158: Select a face or vertex path with Ct r1-RMB
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Loop Inner-Region

Reference

Mode: Edit mode —> Edge select mode
Menu: Select — Select Loop Inner-Region or Mesh — Edges — Select Loop Inner-Region
Hotkey: Ctr1-E —> Select Loop Inner-Region

Select Loop Inner-Region selects all edges that are inside a closed loop of edges. While it is possible to use this operator in
Vertex and Face selection modes, results may be unexpected. Note that if the selected loop of edges is not closed, then all
connected edges on the mesh will be considered inside the loop.

Fig. 2.159: Loop to Region.

Boundary Loop

Reference

Mode: Edit mode —> Edge select mode
Menu: Select — Select Boundary Loop or Mesh — Edges — Select Boundary Loop
Hotkey: Ctr1-E —> Select Boundary Loop

Select Boundary Loop does the opposite of Select Loop Inner-Region, based on all regions currently selected, it selects only the
edges at the border of these regions. It can operate in any select mode, but will always switch to Edge select mode when run.

All this is much more simple to illustrates with examples:
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Fig. 2.160: This tool handles multiple loops fine, as you can see.
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Fig. 2.161: This tool handles “holes” just fine as well.

Fig. 2.162: Select Boundary Loop does the opposite and forces into Edge Select Mode

Fig. 2.163: Buttons for the selection modes
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Selecting Edges

Edges can be selected in much the same way as vertices and faces - by right-clicking them while Edge Select Mode is activated.
Pressing Shift while clicking will add/subtract to the existing selection.

Edge Loops

Reference

Mode: Edit Mode (Mesh)
Menu: Select — Edge Loop
Hotkey: A1t-RMB - or Shift-Alt-RMB for modifying existing selection

Edge loops can be selected by first selecting an edge (vertex or edge selection mode), and then going to Select — Edge Loop.
The shortcut 21t —-RMB on an edge (either vertex or edge select mode) is a quicker and more powerful way of doing so. More
powerful, because you can add/remove loops from an existing selection if you press Shift too.

Note, that if you want to select a loop while being in vertex select mode, you still have to perform the shortcut on an edge -
while you, for just selecting vertices, would rightclick on a vertex.

Note: Alt on Linux

Alt is on some Linux distros caught by the windows manager. If you see the above shortcut not working, make sure that
blender can properly recognize the usage of Alt.

Edge Rings
Reference

Mode: Edit Mode (Mesh)
Menu: Select — Edge Ring
Hotkey: A1t-Ctr1-RMB - or Shift-Alt-Ctr1-RMB for modifying existing selection

Edge Rings are selected similarly. Based on the selection of an edge go to Select — Edge Ring. Or use Alt-Ctr1-RMB on
an edge.

Note: Convert selection to whole faces

If the edge ring selection happened in Edge Select Mode, switching to Face Select Mode will erase the selection.
This is because none of those faces had all its (four) edges selected, just two of them.

Instead of selecting the missing edges manually or by using Shift-Alt-RMB twice, it is easier to first switch to Vertex Select
Mode, which will kind of “flood” the selection. A subsequent switch to Face Select Mode will then properly select the faces.

Selecting Faces

To select parts of a mesh face-wise, you have to switch to Face Select Mode. Do this by clicking the button shown above, or
press Ctr1-Tab to spawn a menu. The selection works as usual with RMB ; to add/remove to an existing selection, additionally
press Shift
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Fig. 2.164: An edge loop
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Fig. 2.165: An Edge Ring

Fig. 2.166: Activated the Face Select Mode
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Face Loops

Reference

Mode: Edit Mode (Mesh)
Hotkey: A1t-RMB - or Shift-Alt-RMB for modifying existing selection

Face Loops are pretty much the same as Edge Rings. If you want to select a Face Loop, there is no menu entry that works based
on a selected face. Using Select — Edge Ring would select a “cross” with the prior selected face as the middle. If you want to
avoid switching to Edge Select Mode to select a Face Loop, use the A1t —-RMB shortcut.

Fig. 2.167: Different Loopselect Operations on a grid in Face Select Mode

¢ Just the selected face.

* Select the face, then Select — Edge Ring. See, how Blender selects edges, even if being in Face Select Mode. If these
edges are desired and you want to work on them, switch in Edge Select Mode. Switching to Vertex Select Mode would
flood the selection and leave you with the 4th image as result, after going back to Face Select Mode.

 Select the face, the Select — Edge Loop. As in the example above, Blender pretends to be in Edge Select Mode and takes
the four edges of the selected face as base for the selection operation.

* This selection was created by A1t -RMB on the left edge of the center face, followed by twice Shift-Alt-RMB on the
top edge of the center face. Two times, because the first click will remove the selected face loop (in this case, just the
original selected face), while the second click will add the whole vertical running loop to the selection, creating the cross.

Ngons in Face Select Mode As already known, faces are marked with a little square dot in the middle of the face. With ngons
that can lead in certain cases to a confusing display. The example shows the center dot of the U-shaped ngon being inside of
the oblong face inside the “U”. It is not easy to say which dot belongs to which face (the orange dot in the image is the object
center). Luckily, you don’t need to care much - because to select a face, you don’t have to click the center dot, but the face
itself.

Tip: Face selection
To select a face: Click the face, not the dot!
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Fig. 2.168: Ngon-Face having its center dot inside another face
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Editing
Mesh Editing

Blender provides a variety of tools for editing meshes. These are available through the Mesh Tools palette, the Mesh menu in
the 3d view header, and context menus in the 3d view, as well as individual shortcut keys.

Note that all the “transform precision/snap” keys (Ct r1 and/or Shift) work also for all these advanced operations... However,
most of them do not have axis locking possibilities, and some of them do not take into account pivot point and/or transform
orientation either.

These transform tools are available in the Transform section of the Mesh menu in the menu bar. Note that some of these can

also be used on other editable objects, like curves, surfaces, and lattices.

Types of Tools The mesh tools are found in various places, and available through shortcuts as well.

Transform and Deform tools:

¢ Translate

* Rotate

* Scale

e Mirror

* Shrink/Flatten/Along Normal

¢ Push/Pull

* To Sphere

e Shear

* Warp

» Edge Slide

* Vertex Slide

¢ Noise

* Smooth Vertex

* Rotate Edge
Merge and Remove tools:

e Delete

¢ Dissolve

* Merge

* Auto-Merge

* Remove Doubles

e Tris to Quads

* Unsubdivide

Add and Divide tools:
* Make Edge/Face
* Fill
* Beauty Fill
* Solidify
¢ Quads to Tris
* Extrude Region
* Extrude Individual
* Subdivide
* Loop Cut/Slide
 Knife tool
* Vertex connect
* Duplicate
* Spin
* Screw
* Symmetrize
* Inset
* Bevel
* Wireframe

Separate tools:

* Rip

* Rip fill

* Split

» Separate
* Edge Split

Accessing Mesh Tools

Mesh Tools Palette When you select a mesh and Tab into edit mode, the Tool Shelf changes from Object Tools to Mesh
Tools. These are only some of the mesh editing tools.

Menus The Mesh is located in the Header bar. Some of the menus can be accessed with shortcuts: Ct r1-F brings up the
Face tool menu Ct r1-E brings up the Edge tool menu Ct r1-V brings up the Vertex tool menu
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Basics

Basic Mesh Editing In this section we explain how to do basic editing on a mesh.
¢ Translation, Rotation, Scale
* Adding Elements
¢ Deleting Elements
* Creating Faces and Edges

 Mirror editing

Translation, Rotation, Scale

Reference

Mode: Edit mode

Panel: Mesh Tools (Editing context)

Menu: Mesh — Transform — Grab/Move, Rotate, Scale, ...
Hotkey: G/ R/ S

Once you have a selection of one or more elements, you can grab/move (G), rotate (R) or scale (S) them, like many other things
in Blender, as described in the Manipulation in 3D Space section.

To move, rotate and scale selected components, either use the Translate, Rotate, and Scale buttons, the transform manipulators,
or the shortcuts:

G, R, and S respectively. After moving a selection, the options in the Tool Shelf allow you to fine-tune your changes, limit the
effect to certain axes, turn proportional editing on and off, etc.

Of course, when you move an element of a given type (e.g. an edge), you also modify the implicitly related elements of other
kinds (e.g. vertices and faces).

You also have in Edit mode an extra option when using these basic manipulations: the proportional editing.

This page is being developed right now, follow this link to see the page while it’s being constructed.

Adding Object mode Adding object - menu, manual selection - is under last added object... or shortcut Shift—A.
Edit mode: adding object —> addin mesh, e.g. final merging into one object.

center for adding: X 3D curson. If you need to center cursor. just press Shift—C, or edit in the N tools menu cursor coordinates
X,Y,Z.

Deleting and Merging These tools can be used to remove components.

Delete

Delete (X or Delete) Deletes selected vertices, edges, or faces. This operation can also be limited to:
Vertices Delete all vertices in current selection, removing any faces or edges they are connected to.
Edges Deletes any edges in the current selection. Removes any faces that the edge shares with it.

Faces Removes any faces in current selection.
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Only Edges & Faces Limits the operation to only selected edges and adjacent faces.
Only faces Removes faces, but edges within face selection are retained.
Edge Collapse Collapses edges into single vertices. This can be used to remove a loop of faces.

Edge Loop Deletes an edge loop. If the current selection is not an edge loop, this operation does nothing.

Dissolve Dissolve operations are also accessed from the delete menu. Instead of removing the geometry, which may leave
holes that you have to fill in again, dissolve will remove the geometry and fill in the surrounding geometry.

Dissolve Removes selected geometry, but keeps surface closed, effectively turning the selection into a single n-gon. Dissolve
works slightly different based on if you have edges, faces or vertices selected. You can add detail where you need it, or
quickly remove it where you don’t.

Limited Dissolve Limited Dissolve reduces detail on planar faces and linear edges with an adjustable angle threshold.

Fig. 2.169: Example showing the how Limited Dissolve can be used.

Face Split - dissolve option. When dissolving vertices into surrounding faces, you can often end up with very large, uneven ngons. The face
split option limits dissolve to only use the corners of the faces connected to the vertex.

Convert Triangles to Quads 7Tris to Quads A1t—-J This takes adjacent tris and removes the shared edge to create a quad.
This tool can be performed on a selection of multiple triangles.

This same action can be done on a selection of just 2 tris, by selecting them and using the shortcut F, to create a face.

Unsubdivide

Reference
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Fig. 2.170: Dissolve Face Split option. Left - the input, middle - regular dissolve, right - Face Split enabled

Mode: Edit mode
Menu: Mesh — Edges — Unsubdivide

Unsubdivide functions as the reverse of subdivide by attempting to remove edges that were the result of a subdivide operation.
If additional editing has been done after the subdivide operation, unexpected results may occur.

Iterations How many subdivisions to remove.

Merging

Merging Vertices

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Merge..., Specials — Merge or Vertex Specials — Merge
Hotkey: A1t-M

This tool allows you to merge all selected vertices into an unique one, deleting all others. You can choose the location of the
surviving vertex in the menu this tool pops up before executing:

At First Only available in Vertex select mode, it will place the remaining vertex at the location of the first one selected.

At Last Only available in Vertex select mode, it will place the remaining vertex at the location of the last one selected (the
active one).

At Center Available in all select modes, it will place the remaining vertex at the center of the selection.
At Cursor Available in all select modes, it will place the remaining vertex at the 3D Cursor.

Collapse This is a special option, as it might let “live” more than one vertex. In fact, you will have as many remaining vertices
as you had “islands” of selection (i.e. groups of linked selected vertices). The remaining vertices will be positioned at
the center of their respective “islands”. It is also available via the Mesh — Edges — Collapse menu option...

Merging vertices of course also deletes some edges and faces. But Blender will do everything it can to preserve edges and faces
only partly involved in the reunion.
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AutoMerge Editing

Reference

Mode: Edit mode
Menu: Mesh — AutoMerge Editing

The Mesh menu as a related toggle option: AutoMerge Editing. When enabled, as soon as a vertex moves closer to another one
than the Limit setting (Mesh Tools panel, see below), they are automatically merged.

Remove Doubles

Reference

Mode: Edit mode

Panel: Editing context —> Mesh Tools

Menu: Mesh — Vertices — Remove Doubles, Specials — Remove Doubles or Vertex Specials — Remove Doubles
Hotkey: W, Remove Doubles

Remove Doubles is a useful tool to simplify a mesh by merging vertices that are closer than a specified distance to each other.
An alternate way to simplify a mesh is to use the Decimate modifier.

Merge Distance Sets the distance threshold for merging vertices, in Blender units.

Unselected Allows vertices in a selection to be merged with unselected vertices. When disabled, selected vertices will only be
merged with other selected ones.

Make Edge/Face

Reference

Mode: Edit mode
Menu: Mesh —> Faces —> Make Face/Edge
Hotkey: F

This is a context sensitive tool which creates geometry by filling in the selection. When only 2 vertices are selected it will create
an edge, otherwise it will create faces.

The typical use case is to select vertices and press F, however Blender also supports creating faces from different selections to
help quickly build up geometry.

The following methods are used automatically depending on the context.

Isolated vertices.

1]

Isolated edges
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1]

N-gon from edges: When there are many edges Blender will make an ngon, note that this doesn’t support holes, to support
holes you need to use the Fill Faces tool.

1]

Mixed vertices/edges: existing edges are used to make the face as well as an extra vertex.

1]

Edge-Net: sometimes you may have many connected edges without interior faces.

1]

Point Cloud: when there are many isolated vertices, Blender will calculate the edges for an n-gon.

1]

Single Vertex Selection: with a single vertex selected on a boundary, the face will be created along the boundary, this saves
manually selecting the other 2 vertices. Notice this tool can run multiple times to continue creating faces.”*

/

Further Reading For other ways to create faces see:
e Fill
* Grid Fill

* Bridge Edge Loops

Mirror Editing

X-Mirror

Reference

Mode: Edit mode
Panel: Mesh Options — X-mirror

The X-mirror option of the Mesh Options panel allows you edit both “sides” of your mesh in a single action. When you
transform an element (vertex, edge or face), if there is its exact X-mirrored counterpart (in local space), it will be transformed
accordingly, through a symmetry along the local X axis.
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Topology Mirror The Topology Mirror option is available in the 3D View Editor — Toolshelf Region — Mesh Options Panel
whilst in Edit Mode

For Topology Mirror to work the X Mirror option must be enabled.

When using the X Mirror option to work on mirrored Mesh Geometry the vertices that are mirrored must be perfectly placed.
If they are not exactly positioned in their mirror locations then X Mirror will not treat those vertices as mirrored. This can be
annoying because often the out of position vertices are only very slightly out of position.

Topology Mirror tries to solve this problem by determining which vertices are mirrored vertices not only by using their positions
but also by looking at how those vertices are related to others in the Mesh Geometry. It looks at the overall Mesh Geometry
topology to determine if particular vertices will be treated as mirrored. The effect of this is that mirrored vertices can be
non-symetrical and yet still be treated as mirrored when X Mirror and Topology Mirror are both active.

Note that Topology Mirror functionality will work more reliably on Mesh Geometry which is more detailed. If you use very
simple Mesh Geometry such as a Cube or UV Sphere for example the Topology Mirror option will often not work.

For an example of how to use Topology Mirror open up a new Blender scene, then delete Blender’s default cube and add a
Monkey Object to the 3D Viewport.

Press the TAB Key to put the Monkey Object into Edit Mode.

With the X Mirror option disabled move one of the Monkey Object’s vertices slightly.

Then Turn X Mirror option on again but leave Topology Mirror disabled

If you now move that vertice again X Mirror will not work and the mirrored vertices will not be altered.

If you then enable Topology Mirror and move the same vertices again, then X Mirror should still mirror the other vertice, even
though they are not perfectly positioned.

Mirror Modifier The conditions for X-mirror to work are quite strict, which can make it difficult to use. To have an exact
mirrored version of a (half) mesh, its easier and simpler to use the Mirror modifier

Snap to Symmetry

Reference

Mode: Edit mode
Menu: Mesh — Snap to Symmetry

The Snap to Symmetry tool works on meshes which are mostly symmetrical but have vertices which have been moved enough
that Blender does not detect then as mirrored (when x-mirror option is enable for example).

This can be caused by accident when editing without x-mirror enabled. Sometimes models imported from other applications
are asymmetrical enough that mirror fails too.

Direction Specify the axis and direction to snap. Can be any of the 3 axes, and either positive to negative, or negative to
positive.

Threshold Specify the search radius to use when finding matching vertices.
Factor Support for blending mirrored locations from one side to the other (0.5 is an equal mix of both).

Center Snap vertices in the center axis to zero.
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Fig. 2.195: Before Snap to Symmetry

Fig. 2.196: After Snap to Symmetry
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Symmetrize Mesh

Reference

Mode: Edit mode
Menu: Mesh — Symmetrize

The Symmetrize tool is a quick way to make a mesh symmetrical. Symmetrize works by cutting the mesh at the pivot point of
the object, and mirroring over the geometry in the specified axis, and merges the two halves together (if they are connected)

Direction Specify the axis and direction of the effect. Can be any of the 3 axes, and either positive to negative, or negative to
positive.

Fig. 2.197: Mesh before Symmetrize

Fig. 2.198: Mesh after Symmetrize

Mirroring Geometry See Mirror for information on mirroring, which allows you to flip geometry across an axis
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Vertex Tools

This page covers many of the tools in the Mesh — Vertices menu. These are tools that work primarily on vertex selections,
however, some also work with edge or face selections.

Merging

Merging Vertices

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Merge..., Specials — Merge or Vertex Specials — Merge
Hotkey: A1t-M

This tool allows you to merge all selected vertices to an unique one, deleting all others. You can choose the location of the
surviving vertex in the menu this tool pops up before executing:

At First Only available in Vertex select mode, it will place the remaining vertex at the location of the first one selected.

At Last Only available in Vertex select mode, it will place the remaining vertex at the location of the last one selected (the
active one).

At Center Available in all select modes, it will place the remaining vertex at the center of the selection.
At Cursor Available in all select modes, it will place the remaining vertex at the 3D Cursor.

Collapse This is a special option, as it might let “live” more than one vertex. In fact, you will have as much remaining vertices
as you had “islands” of selection (i.e. groups of linked selected vertices). The remaining vertices will be positioned at
the center of their respective “islands”. It is also available via the Mesh — Edges — Collapse menu option...

Merging vertices of course also deletes some edges and faces. But Blender will do everything it can to preserve edges and faces
only partly involved in the reunion.

AutoMerge Editing

Reference

Mode: Edit mode
Menu: Mesh — AutoMerge Editing

The Mesh menu as a related toggle option: AutoMerge Editing. When enabled, as soon as a vertex moves closer to another one
than the Limit setting (Mesh Tools panel, see below), they are automatically merged.

Remove Doubles

Reference

Mode: Edit mode
Panel: Editing context —> Mesh Tools
Menu: Mesh — Vertices — Remove Doubles, Specials — Remove Doubles or Vertex Specials — Remove Doubles
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Hotkey: [W] — Remove Doubles or Mesh — Vertices — Remove doubles

Remove Doubles is a useful tool to simplify a mesh by merging vertices that are closer than a specified distance to each other.
An alternate way to simplify a mesh is to use the Decimate modifier.

Merge Distance Sets the distance threshold for merging vertices, in Blender units.

Unselected Allows vertices in selection to be merged with unselected vertices. When disabled, selected vertices will only be
merged with other selected ones.

Separating

Rip
Reference

Mode: Edit mode
Menu: Mesh — Vertices — Rip
Hotkey: v

Rip creates a “hole” into a mesh by making a copy of selected vertices and edges, still linked to the neighbor non-selected
vertices, so that the new edges are borders of the faces on one side, and the old ones, borders of the faces of the other side of
the rip.

Fig. 2.199: selected vertex

Examples
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Fig. 2.200: Hole created after using rip on vertex

Fig. 2.201: Edges selected
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Fig. 2.202: Result of rip with edge selection

Fig. 2.203: A complex selection of vertices

2.3. Modeling 262



Blender User Manual, Release 2.75

Fig. 2.204: Result of rip operation

Limitations Rip will only work when edges and/or vertices are selected. Using the tool when a face is selected (explicitly
or implicitly), will return an error message “Can’t perform ripping with faces selected this way” If your selection includes
some edges or vertices that are not “between” two faces (manifold), it will also fail with message “No proper selection or faces
include”.

Rip Fill

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Rip Fill
Hotkey: Alt-V

Rip fill works the same as the Rip tool above, but instead of leaving a hole, it fills in the gap with geometry.

Split

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Split
Hotkey: Y

A quite specific tool, it makes a sort of copy of the selection, removing the original data if it is not used by any non-selected
element. This means that if you split an edge from a mesh, the original edge will still remain unless it is not linked to anything
else. If you split a face, the original face itself will be deleted, but its edges and vertices remain unchanged. And so on.
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Fig. 2.205: Edges selected

Fig. 2.206: Result of rip fill
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Note that the “copy” is left exactly at the same position as the original, so you must move it (G) to see it clearly...

Separate

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Separate
Hotkey: P

This will separate the selection in another mesh object, as described here.

Connect Vertex Path

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Connect Vertex Path
Hotkey: J

This tool connects vertices in the order they’re selected, splitting the faces between them.
Runnign a second time will connect the first/last endpoints.

Vertices not connected to any faces will create edges, so this can be used as a way to quickly connect isolated vertices too.

Connect Vertices

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Connect Vertices

This tool connects selected vertices by creating edges between them and splitting the face.

This tool can be used on many faces at once.

Vertex Slide

Reference

Mode: Edit mode

Panel: Editing context —> Mesh Tools
Menu: Mesh — Vertices — Vertex Slide
Hotkey: Shift-Vv
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Fig. 2.207: Selected vertices before connecting

Fig. 2.208: After connecting vertices
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Fig. 2.209: Two faces created from vertex connect operation

Vertex Slide will transform a vertex along one of its adjacent edges. Use Shi ft -V to enter tool. Highlight the desired edge by
moving the mouse, then confirm with LMB. Drag the cursor to specify the position along the line formed by the edge, then LMB
again to move the vertex.

Shift Higher precision control.

Ctrl Snap to value (useful to combine with auto merge)
LMB confirms the tool

RMB or Esc Cancels.

Alt or C Toggle clamping the slide within the edge extents.

Fig. 2.210: Selected vertex

Smooth

Reference

Mode: Edit mode

2.3. Modeling 267



Blender User Manual, Release 2.75

Fig. 2.211: Positioning vertex interactively

Fig. 2.212: Repositioned vertex
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Panel: Editing context —> Mesh Tools
Menu: Mesh — Vertices — Smooth, Specials — Smooth or Vertex Specials — Smooth
Hotkey: Mesh — Vertices — Smooth vertex

This will apply once the Smooth Tool.

Make Vertex Parent

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Make Vertex Parent
Hotkey: Ctr1-P

This will parent the other selected object(s) to the vertices/edges/faces selected, as described here.

Add Hook

Reference

Mode: Edit mode
Menu: Mesh — Vertices — Add Hook
Hotkey: Ctr1-H

Adds a Hook Modifier (using either a new empty, or the current selected object) linked to the selection. Note that even if it
appears in the history menu, this action cannot be undone in Edit mode - probably because it involves other objects...

Blend From Shape, Propagate Shapes

Reference

Mode: Edit mode
Menu: (Vertex) Specials — Blend From Shape and Mesh — Vertices — Shape Propagate

These are options regarding shape keys.

Edges

Make Edge/Face
Reference

Mode: Edit mode
Menu: Mesh — Edges — Make Edge/Face
Hotkey: F
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It will create an edge or some faces, depending on your selection. We have already discussed this tool in the editing
basics page.

Set Edge Attributes Edges can have several different attributes that affect how certain other tools affect the mesh.

Mark Seam and Clear Seam

Reference

Mode: Edit mode (Vertex or Edge select modes)
Menu: Mesh — Edges — Mark Seam/Clear Seam (or the same options in Edge Specials menu)
Hotkey: Ctr1-E-Numpadl and Ctr1-E-Numpad?2

Seams are a way to create separations, “islands”, in UV maps. See the UVTexturing section for more details. These commands
set or unset this flag for selected edges.

Mark Sharp and Clear Sharp

Reference

Mode: Edit mode (Vertex or Edge select modes)
Menu: Mesh — Edges — Mark Seam/Clear Seam (or the same options in Edge Specials menu)
Hotkey: Ctr1-E-Numpadl and Ctr1-E-Numpad?2

The Sharp flag is used by the EdgeSplit modifier, which is part of the smoothing technics. As seams, it is a property of edges,
and these commands set or unset it for selected ones.

Adjust Bevel Weight
Reference

Mode: Edit mode (Vertex or Edge select modes)
Menu: Mesh — Edges — Adjust Bevel Weight
Hotkey: Ctr1-Shift-E

This edge property (a value between 0.0 and 1.0) is used by the Bevel modifier to control the bevel intensity of the edges.
This command enters an interactive mode (a bit like transform tools), where by moving the mouse (or typing a value with the
keyboard) you can set the (average) bevel weight of selected edges.

Crease SubSurf

Reference

Mode: Edit mode (Vertex or Edge select modes)
Menu: Mesh — Edges — Crease SubSurf
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Hotkey: Shift-E

This edge property (a value between 0.0 and 1.0) is used by the Subsurf modifier to control the sharpness of the edges in the
subdivided mesh. This command enters an interactive mode (a bit like transform tools), where by moving the mouse (or typing
a value with the keyboard) you can set the (average) crease value of selected edges. To clear the crease edge property, enter a
value of -1.

Edge Slide

Reference

Mode: Edit mode (Vertex or Edge select modes)
Menu: Mesh — Edges — Slide Edge (or the same option in Edge Specials menu)
Hotkey: G, G

Slides one or more edges across adjacent faces with a few restrictions involving the selection of edges (i.e. the selection must
define a valid loop, see below.)

Shift Higher precision control.

Ctrl Snap to value (useful to combine with auto merge)
LMB confirms the tool

RMB or Esc Cancels.

Even E Forces the edge loop to match the shape of the adjacent edge loop. You can flip to the opposite vertex using F. Use
Alt-Wheel to change the control edge.

Flip F When Even mode is active, this flips between the two adjacent edge loops the active edge loop will match
Alt or C Toggle clamping the slide within the edge extents.

This tool has a factor, which is displayed in the 3D View footer and in the Tool Shelf (after confirmation). A numerical value
between —1 and 1 can be entered for precision.

In Proportional mode, Wheel, or Left and Right changes the selected edge for calculating a proportion. Unlike Percentage
mode, Proportional

Holding Ctr1 or Shift control the precision of the sliding. Ct r1 snaps movement to 10% steps per move and Shift snaps
movement to 1% steps. The default is 5% steps per move.

Usage By default, the position of vertices on the edge loop move as a percentage of the distance between their original
position and the adjacent edge loop, regardless of the edges’ lengths.

Even mode Even mode keeps the shape of the selected edge loop the same as one of the edge loops adjacent to it, rather than
sliding a percentage along each perpendicular edge.

In Even mode, the tool shows the position along the length of the currently selected edge which is marked in yellow, from the
vertex that as an enlarged red marker. Movement of the sliding edge loop is restricted to this length. As you move the mouse
the length indicator in the header changes showing where along the length of the edge you are.

To change the control edge that determines the position of the edge loop, use the A1t -Wheel to scroll to a different edge.
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Fig. 2.213: selected edge loop

Fig. 2.214: Repositioned edge loop

Fig. 2.215: Even mode enabled
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Fig. 2.216: Even mode with flip enabled

Moving the mouse moves the selected edge loop towards or away from the start vertex, but the loop line will only move as far
as the length of the currently selected edge, conforming to the shape of one of the bounding edge loops.

Limitations & Workarounds There are restrictions on the type of edge selections that can be operated upon. Invalid selec-
tions are:

Loop crosses itself This means that the tool could not find any suitable faces that were adjacent to the selected edge(s). (Loop
crosses) is an example that shows this by selecting two edges that share the same face. A face cannot be adjacent to itself.

Multiple edge loops The selected edges are not in the same edge loop, which means they don’t have a common edge. You can
minimize this error by always selecting edges end to end or in a “Chain”. If you select multiple edges just make sure they
are connected. This will decrease the possibility of getting looping errors.

Border Edge When a single edge was selected in a single sided object. An edge loop can not be found because there is only
one face. Remember, edge loops are loops that span two or more faces.

A general rule of thumb is that if multiple edges are selected they should be connected end to end such that they form a
continuous chain. This is literally a general rule because you can still select edges in a chain that are invalid because some of
the edges in the chain are in different edge loops.

Rotate Edge

Reference

Mode: Edit mode (Vertex or Edge select modes)
Menu: Mesh — Edges — Rotate Edge CW / Rotate Edge CCW
Hotkey: [ctrl][E] — Rotate Edge CW and [ctrl][E] — Rotate Edge CCW

Rotating an edge clockwise or counter-clockwise spins an edge between two faces around their vertices. This is very useful
for restructuring a mesh’s topology. The tool can operate on one explicitly selected edge, or on two selected vertices or two
selected faces that implicitly share an edge between them.

Using Face Selection To rotate an edge based on faces you must select two faces, (Adjacent selected faces), otherwise Blender
notifies you with an error message, “ERROR: Could not find any select edges that can be rotated”. Using either Rotate Edge
CW or Rotate Edge CCW will produce exactly the same results as if you had selected the common edge shown in (Selected
edge rotated CW and CCW.).
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Fig. 2.217: selected edge

Fig. 2.218: Edge, rotated CW
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Delete Edge Loop

Reference

Mode: Edit mode (Vertex or Edge select modes)
Menu: Mesh — Delete — Edge Loop
Hotkey: [X]/[Del] — [g]

Delete Edge Loop allows you to delete a selected edge loop if it is between two other edge loops. This will create one face-loop
where two previously existed.

Note: The Edge Loop option is very different to the Edges option, even if you use it on edges that look like an edge loop.
Deleting an edge loop merges the surrounding faces together to preserve the surface of the mesh. By deleting a chain of edges,

the edges are removed, deleting the surrounding faces as well. This will leave holes in the mesh where the faces once were.

Example The selected edge loop on the UV Sphere has been deleted and the faces have been merged with the surrounding
edges. If the edges had been deleted by choosing Edges from the (Erase Menu) there would be an empty band of deleted faces
all the way around the sphere instead.

Fig. 2.219: Selected edge loop

Collapse

Reference

Mode: Edit mode
Menu: Mesh — Delete — Edge Collapse
Hotkey: [alt][M] — [pad3]
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Fig. 2.220: Edge loop deleted

This takes a selection of edges and for each edge, merges its two vertices together. This is useful for taking a ring of edges and
collapsing it, removing the face loop it ran through.

Edge Split

Fig. 2.221: Selected edge ring

Reference

Mode: Edit mode
Menu: Mesh — Edges — Edge Split
Hotkey: [Ctrl][E] — Edge Split
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Fig. 2.222: Edge ring collapsed

Edge split is similar to the rip tool. When two or more touching interior edges, or a border edge is selected when using Edge
split, a hole will be created, and the selected edges are duplicated to form the border of the hole

Fig. 2.223: Selected edges

Bridge Edge Loops

Reference

Mode: Edit mode
Menu: Mesh — Edges — Bridge Edge Loops

2.3. Modeling 277



Blender User Manual, Release 2.75

Fig. 2.224: Adjacent face moved to reveal hole left by split

Bridge Edge Loops connects multiple edge loops with faces.

Simple example showing 2 closed edge loops.

Fig. 2.225: Input

Example of bridge tool between edge loops with different numbers of vertices.
Example using the bridge tool to punch holes in face selections and connect them.
Example showing how bridge tool can detect multiple loops and loft them in one step.

Example of the subdivision option and surface blending with UV’s.
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Fig. 2.226: Bridge result

Fig. 2.227: Input

2.3. Modeling 279



Blender User Manual, Release 2.75

Fig. 2.228: Bridge result

Fig. 2.229: Input
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Fig. 2.230: Bridge result

Fig. 2.231: Input
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Fig. 2.232: Bridge result

Fig. 2.233: Input
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Fig. 2.234: Bridge result

Face Tools

These are tools that manipulate faces.

Creating Faces

Make Edge/Face

Reference

Mode: Edit mode
Menu: Mesh — Faces — Make Edge/Face
Hotkey: F

This will create an edge or some faces, depending on your selection. It is detailed in the Basic Editing page.

Fill

Reference

Mode: Edit mode
Menu: Mesh — Faces — Fill/Beautify Fill
Hotkey: A1t-F

The Fill option will create triangular faces from any group of selected edges or vertices, as long as they form one or more
complete perimeters.

note, unlike creating n-gons, fill supports holes.
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Fig. 2.235: A closed perimeter of edges

Fig. 2.236: Filled using shortcut [F]. Created an n-gon

2.3. Modeling 284



Blender User Manual, Release 2.75

Fig. 2.237: Filled using fll[Alt][F]

Fig. 2.238: A closed perimeter of edges with holes

Fig. 2.239: Filled using fill[Alt][F]
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Beauty Fill

Reference

Mode: Edit mode
Menu: Mesh — Faces — Fill/Beautify Fill
Hotkey: Alt-Shift-F

Beautify Fill works only on selected existing faces. It rearrange selected triangles to obtain more “balanced” ones (i.e. less long
thin triangles).

Fig. 2.240: Text converted to a mesh

Fig. 2.241: Result of Beauty Fill, A1t -Shift-F
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Grid Fill

Reference

Mode: Edit mode
Menu: Mesh — Faces — Fill/Grid Fill

Grid Fill uses a pair of connected edge-loops to fill in a grid that follows the surrounding geometry.

Fig. 2.242: Input

Fig. 2.243: Grid fill result

Fig. 2.244: Input
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Fig. 2.245: Grid fill result

Convert Quads to Triangles

Reference

Mode: Edit mode
Menu: Mesh — Faces — Convert Quads to Triangles or Face Specials — Triangulate
Hotkey: Ctr1-T

As its name intimates, this tool converts each selected quadrangle into two triangles. Remember that quads are just a set of two
triangles.

Convert Triangles to Quads

Reference

Mode: Edit mode

Panel: Mesh Tools (Editing context)

Menu: Mesh — Faces — Convert Triangles to Quads
Hotkey: A1t-J

This tool converts the selected triangles into quads by taking adjacent tris and removes the shared edge to create a quad, based
on a threshold. This tool can be performed on a selection of multiple triangles.

This same action can be done on a selection of 2 tris, by selecting them and using the shortcut F, to create a face, or by selecting
the shared edge and dissolving it with the shortcut [X] — Dissolve.

To create a quad, this tool needs at least two adjacent triangles. If you have an even number of selected triangles, it is also
possible not to obtain only quads. In fact, this tool tries to create “squarishest” quads as possible from the given triangles,
which means some triangles could remain.

All the menu entries and hotkey use the settings defined in the Mesh Tools panel:

Max Angle This values (between 0 and 180) controls the threshold for this tool to work on adjacent triangles. With a threshold
of 0.0, it will only join adjacent triangles that form a perfect rectangle (i.e. right-angled triangles sharing their hy-
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Fig. 2.246: Before converting tris to quads

Fig. 2.247: After converting tris to quads, with a max angle of 30
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potenuses). Larger values are required for triangles with a shared edge that is small, relative to the size of the other edges
of the triangles.

Compare UVs When enabled, it will prevent union of triangles that are not also adjacent in the active UV map. Note that this
seems to be the only option working...

Compare Vcol When enabled, it will prevent union of triangles that have no matching vertex color. I’'m not sure how this
option works - or even if it really works...

Compare Sharp When enabled, it will prevent union of triangles that share a “sharp” edge. I’'m not sure either if this option
works, and what is the “sharp” criteria - neither the Sharp flag nor the angle between triangles seem to have an influence
here...

Compare Materials When enabled, it will prevent union of triangles that do not use the same material index. This option does
not seem to work neither...

Solidify
Reference

Mode: Edit mode
Menu: Mesh — Faces — Solidify
Hotkey: [ctrl][F] — Solidify

This takes a selection of faces and solidifies them by extruding them uniformly to give volume to a non-manifold surface. This
is also available as a Modifier. After using the tool, you can set the offset distance in the Tool Palette.

Thickness Amount to offset the newly created surface. Positive values offset the surface inward relative to the normals.
Negative values offset outward.

Fig. 2.248: Mesh before solidify operation
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Fig. 2.249: Solidify with a positive thickness

Fig. 2.250: Solidify with a negative thickness
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Rotate Edges

Reference

Mode: Edit mode
Menu: Mesh — Faces — Rotate Edge CW

This command functions the same edge rotation in edge mode.

It works on the shared edge between two faces and rotates that edge if the edge was selected.

Fig. 2.251: Two faces selected

Fig. 2.252: After rotating edge
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See Rotate Edge CW / Rotate Edge CCW for more information.

Normals As normals are mainly a face “sub-product”, we describe their few options here also.

See Smoothing for additional information on working with face normals.

Flip Direction

Reference

Mode: Edit mode
Menu: Mesh — Normals — Flip or Specials — Flip Normals
Hotkey: [W] — Flip Normals }

Well, it will just reverse the normals direction of all selected faces. Note that this allows you to precisely control the direction
(not the orientation, which is always perpendicular to the face) of your normals, as only selected ones are flipped.

Recalculate Normals

Reference

Mode: Edit mode
Menu: Mesh — Normals — Recalculate Outside and Mesh — Normals — Recalculatelnside
Hotkey: Ctr1-N and ctrl

These commands will recalculate the normals of selected faces so that they point outside (respectively inside) the volume that
the face belongs to. This volume do not need to be closed. In fact, this means that the face of interest must be adjacent with at
least one non-coplanar other face. For example, with a Grid primitive, neither Recalculate Outside nor Recalculate Inside will
never modify its normals...

Deforming

Mirror

Reference

Mode: Edit mode
Menu: Mesh — Mirror — Desired Axis
Hotkey: Ctr1-M

The mirror tool mirrors a selection across a selected axis.

The mirror tool in Edit mode is similar to Mirroring in Object mode. It is exactly equivalent to scaling by -1 vertices, edges or
faces around one chosen pivot point and in the direction of one chosen axis, only it is faster/handier.

After this tool becomes active, select an axis to mirror the selection on entering X,y, or z.

You can also interactively mirror the geometry by holding the MMB and dragging in the direction of the desired mirror direction.
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Axis of symmetry For each transformation orientation, you can choose one of its axes along which the mirroring will occur.

As you can see, the possibilities are infinite and the freedom complete: you can position the pivot point at any location around
which we want the mirroring to occur, choose one transformation orientation and then one axis on it.

Pivot point Pivot points must be set first. Pivot points will become the center of symmetry. If the widget is turned on it will
always show where the pivot point is.

On (Mirror around the Individual Centers ...) the pivot point default to median point of the selection of vertices in Edir mode.
This is a special case of the Edit mode as explained on the pivot point page.

Fig. 2.253: Mesh before mirror.

Fig. 2.254: Mesh after mirrored along X axis

On (Mirror around the 3D Cursor ...) the pivot point is the 3D Cursor, the transformation orientation is Local, a.k.a. the Object
space, and the axis of transformation is X.
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Fig. 2.255: Mesh before mirror.

Fig. 2.256: Mesh after mirrored along X axis using the 3d cursor as a pivot point

23.

Modeling

295



Blender User Manual, Release 2.75

Transformation orientation Transformation Orientations are found on the 3D area header, next to the Widget buttons. They
decide which coordinate system will rule the mirroring.

Shrink/Fatten Along Normals

Reference

Mode: Edit mode

Panel: Mesh Tools (Editing context)

Menu: Mesh — Transform — Shrink/Fatten Along Normals
Hotkey: A1t-S

This tool translates selected vertices/edges/faces along their own normal (perpendicular to the face), which, on “standard normal
meshes”, will shrink/fatten them.

This transform tool does not take into account the pivot point or transform orientation.

Fig. 2.257: mesh before shrink/flatten

Smooth

Reference

Mode: Edit mode

Panel: Mesh Tools (Editing context)
Menu: Mesh — Vertices — Smooth vertex
Hotkey: [ctrl][V] — Smooth vertex
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Fig. 2.258: Inflated using a positive value

Fig. 2.259: Shrunk using a negative value
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This tool smooths the selected components by averaging the angles between faces. After using the tool, options appear in the
Tool Shelf:

Number of times to smooth The number of smoothing iterations

Axes Limit the effect to certain axes.

Fig. 2.260: mesh before smoothing

Fig. 2.261: mesh after 1 smoothing iteration

Laplacian Smooth
Reference

Mode: Edit mode
Hotkey: [W] — Laplacian Smooth
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Fig. 2.262: mesh after 10 smoothing iterations

See the Laplacian Smooth Modifier for details.

Laplacian smooth is uses an alternative smoothing algorithm that better preserves the overall mesh shape. Laplacian smooth
exists as a mesh operation and as a non-destructive modifier.

Note: The Smooth modifier, which can be limited to a Vertex Group, is a non-destructive alternative to the smooth tool.

Note: Real Smoothing versus Shading Smoothing

Do not mistake this tool with the shading smoothing options described at this page, they do not work the same! This tool
modifies the mesh itself, to reduce its sharpness, whereas Set Smooth /| AutoSmooth and co. only control the way the mesh is
shaded, creating an illusion of softness - but without modifying the mesh at all...

Noise

Reference

Mode: Edit mode
Panel: Mesh Tools (Editing context)

Note: Noise is an old feature. The Displace Modifier is a non-destructive alternative to the Noise tool and is a more flexible
way to realize these sort of effects. The key advantages of the modifier are that it can be canceled at any moment, you can

precisely control how much and in which direction the displacement is applied, and much more.... See also the ANT Landscape
add-on.

The Noise function allows you to displace vertices in a mesh based on the grey values of the first texture slot of the material
applied to the mesh.

The mesh must have a material and a texture assigned to it for this tool to work. To avoid having the texture affect the material’s
properties, it can be disabled in the texture menu.
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The Noise function displaces vertices along the object’s ==Z-Axis only.

Noise permanently modifies your mesh according to the material texture. Each click adds onto the current mesh. For a
temporary effect, map the texture to Displacement for a render-time effect. In Object / Edit mode, your object will appear
normal, but will render deformed.

The deformation can be controlled by modifying the Mapping panel and/or the texture’s own panel (e.g. Clouds, Marble, etc.).

Fig. 2.263: mesh before noise is added

Fig. 2.264: mesh after noise is added, using basic cloud texture

Push/Pull

Reference

Mode: Object and Edit modes
Menu: Object/Mesh — Transform — Push Pull
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Fig. 2.265: Push/Pull distance.

Description Push/Pull will move the selected elements (Objects, vertices, edges or faces) closer together (Push) or further
apart (Pull). Specifically, each element is moved towards or away from the center by the same distance. This distance is
controlled by moving the mouse up (Push) or down (Pull), numeric input or through slider control.

Usage Select the elements you want to operate on and activate the Push/Pull transform function. The Push/Pull option can
be invoked from the Object/Mesh — Transform — Push/Pull menu option or by pressing Spacebar and using the search
menu to search for Push or Pull. The amount of movement given to the selection can be determined interactively by moving
the mouse or by typing a number. Pressing Return will confirm the transformation. The confirmed transformation can be
further edited by pressing F6 or by going into the Toolshelf (T) and altering the Distance slider provided that no other actions
take place between the Push/Pull transform confirmation and accessing the slider.

Note that the result of the Push/Pull transform is also dependant on the number and type of selected elements (Objects, vertices,
faces etc). See below for the result of using Push/Pull on a number of different elements.
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Fig. 2.266: Equidistant Objects being pushed together.

Shear

Reference

Mode: Object and Edit modes
Menu: Object/Mesh/Curve/Surface — Transform — Shear
Hotkey: Shift-Ctrl-Alt-S
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Fig. 2.267: Random Objects being pushed together.

Fig. 2.268: Vertices being pushed together, then pulled apart.

Fig. 2.269: Edges on separate meshes being pushed together, then pulled apart.
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Fig. 2.270: Shear Offset Factor.

Description Shearing is a form of movement where parallel surfaces move past one another. During this transform, movement
of the selected elements will occur along the horizontal axis of the current view. The axis location will be defined by the Pivot
Point. Everything that is “above” this axis will move (Shear) in the same direction as your mouse pointer (but always parallel
to the horizontal axis). Everything that is “below” the horizontal axis will move in the opposite direction.

Read more about Pivot Points

Usage Select the elements you want to operate on and activate the Shear transform function. The Shear option can be invoked
from the Object/Mesh/Curve/Surface — Transform — Shear menu option or by pressing Shift-Ctrl-Alt-S. The amount
of movement given to the selection can be determined interactively by moving the mouse or by typing a number. Pressing
Return will confirm the transformation. The confirmed transformation can be further edited by pressing F6 or by going
into the Toolshelf (T) and altering the Offset slider provided that no other actions take place between the Shear transform
confirmation and accessing the slider.

Note that the result of the Shear transform is also dependant on the number and type of selected elements (Objects, vertices,
faces etc). See below for the result of using Shear on a number of different elements.

Fig. 2.271: The effects of a Shear transform with different Pivot Points. See the text below for additional information.

The three frames of the image above show the effects of shearing on the selected vertices when the pivot point is altered. In
frame B, the Pivot Point is set to Median Point (indicated by the yellow line) and the mouse was moved to the left during the
transform. In frame C, the Pivot Point is set to the 3D cursor which is located above the mesh (indicated again by the yellow
line). When the mouse is moved to the left during a Shear transform the selected vertices are moved to the right as they are
below the horizontal axis.
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Tip: Shear transform magnitude

The magnitude of the Shear transform applied to the selected elements is directly proportional to the distance from the horizontal
axis. i.e. the further from the axis, the greater the movement.

Fig. 2.272: The effects of a Shear transform on Objects with different Pivot Points. See the text below for additional informa-
tion.

The three frames of the image above show the effects of shearing on the selected Objects when the Pivot Point is altered. In
frame B, the Pivot Point is set to Median Point (indicated by the yellow line) and the mouse was moved to the left during the
transform. In frame C, the Pivot Point is set to the 3D cursor which is located above the Objects (indicated again by the yellow
line). When the mouse is mo