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Blender / Python API 

 

 

 

Blender is a free 3D graphics package 

• 3D object modelling 

• Materials and lighting 

• Animation and simulation 

• Video editing and compositing 

• Integrated physics engine 

• Free download, installed in labs 

Blender can be scripted with Python 

o Uses Python 3 

o Just about everything can be scripted 

o Creating objects, lights, cameras 

o Creating and applying materials 

o Rendering and animation 

o The Blender interface itself 
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Cycles is Blender’s 

built-in powerful 

unbiased path-tracer 

engine that offers 

stunning ultra-realistic 

rendering. 

 

• Real-time viewport 

preview 

• CPU & GPU 

rendering 

• PBR shaders & HDR 

lighting support 

• VR rendering support 

Blender / Cycles Render Engine 
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Blender’s comprehensive 

array of modeling tools. 

 

• Advanced sculpting 

tools and brushes 

• Multi-resolution and 

Dynamic subdivision 

• 3D painting with 

textured brushes and 

masking 

• Python scripting for 

custom tools and add-

ons 

 

Blender / Modeling, Sculpt, UV 
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•     Envelope, skeleton and automatic skinning 

•     B-spline interpolated bones 

•     Curve editor and dope sheets 

•     Custom bone shapes for fast input 

•     Sound synchronization 

 

Blender / Animation & Rigging 
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Blender has a flexible 

Python controlled 

interface. Layout, colors, 

size and even fonts can 

be adjusted. 

• Customize the interface 

layout and colors 

• Hi-res/Retina screen 

support 

• Create your own tools 

and add-ons 

• Draw over the OpenGL 

viewport 

• Connect with Blender’s 

Render API 

 

Blender / Animation & Rigging 
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Course Outline 
• The Blender Interface 
• The bpy Module  

• The bmesh Module  

• Topics in Modeling and Rendering  

• Introduction to Add-On Development  
• The bgl and blf modules  

• Advanced Add-On Development  

• Textures and Rendering 
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The Blender Interface 
The Default Blender Interface 

• 3D Viewport 

• Header Menu 

• Properties Window 

• Tool Shelf and Tool Properties 

• Timeline 

The Scripting Interface 

• Text Editor 

• Command Log 

• Interactive Console 

Customizing the Interface 

Starting Blender from the Command Line (for Debugging) 

Running Our First Python Script 

• Finding the Function 

• Testing the Function 

• Writing the Script 
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The bpy Module  
bpy.ops  

bpy.context  

bpy.data  

bpy.app  

bpy.types, bpy.utils, and bpy.props  

bpy.path  

Selection, Activation, and Specifcation  

• Selecting an Object  

• Activating an Object  

• Specifying an Object (Accessing by Name)  

Pseudo-Circular Referencing and Abstraction  
Transformations with bpy  

Visualizing Multivariate Data with the Minimal Toolkit  

• Visualizing Three Dimensions of Data  

• Visualizing Four Dimensions of Data  

• Visualizing Five Dimensions of Data 
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The bmesh Module  
Edit Mode  

• Selecting Vertices, Edges, and Planes  

• Switching Between Edit and Object Modes Consistently 
• Instantiating a bmesh Object  

• Selecting Parts of a 3D Object  

Edit Mode Transformations  

• Basic Transformations  

• Advanced Transformations 

Note on Indexing and Cross-Compatibility  

Global and Local Coordinates  

Selecting Vertices, Edges, and Faces by Location  

Checkpoint and Examples 
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Topics in Modeling and Rendering  
Specifying a 3D Model  

• Specifying Meshes and Textures 

Common File Formats 
• Wavefront (.obj and .mtl), STL (STereoLithography), PLY (Polygon File Format) 

• Blender (.blend) Files and Interchange Formats 

Minimal Specification of Basic Objects 

• Definition of a Cube 

• Naive Specification 

• Using Indices to Share Vertices and Normals 

• Using Coplanar Vertices to Reduce Face Count 

• Using Face Vertices to Simplify Indices 

• Representing a Cube as a Primitive 

Common Errors in Procedural Generation 

• Concentric Normals 

• Flipped Normals 

• Z-Fighting 
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Introduction to Add-On Development 
A Simple Add-On Template  

Components of Blender Add-Ons  
• The bl_info Dictionary  

• Operators and Class Inheritance (bpy.types.Operator)  

• Panels and Class Inheritance (bpy.types.Panel)  

• Register() and Unregister()  

• Scene Properties and bpy.props 

Precision Selection Add-On Example 

• Code Overview for Our Add-On 
• The poll() Classmethod 

• EnumProperty Variables  

• Preparing Our Add-On for Distribution 
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The bgl and blf Module 
Instantaneous Drawing 

Handlers Overview 

• Clock Example 

• Managing Handlers 

• Types of Handlers 

• Persistent Handlers 
Handlers in blf and bgl 

Example Add-On  

• Drawing Lines and Text  

• Declaring Button-Activated Drawing Functions  

• Declare Main Drawing Function  

• Declaring the Operator with Handlers  

• Declaring the Panel with Dynamic Drawing  
Extending our bgl and blf Template 
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 Advanced Add-On Development 
Developing in Blender’s Filesystem 

• Creating an Add-on in the Filesystem 

• Using F8 to Reload Add-Ons  

• Important Takeaway 

•  Managing Imports 

IDEs for In-Filesystem Development 

• Lightweight (Notepad++ and Vim) 

• Midweight (Sublime Text, Atom, and Spyder) 

• Heavyweight (Eclipse PyDev, PyCharm, and NetBeans) 

• Compiling Blender as a Python Module 

Best Practices for External Data 

• Using File Interchange Formats 

• Using Hardcoded Python Variables 

• Algorithmic Manipulation of Primitives Summary  

Advanced Panel Creation 

• Panel Organization and Icons  
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  Textures and Rendering  
Vocabulary of Textures  

• Types of Influence in Blender 

• Types of Textures in Blender  

Adding and Configuring Textures 

• Loading Textures and Generating UV Mappings 

• Textures Versus Materials in Blender 

• UV Coordinates and Loops 

Removing Unused Textures and Materials 

Rendering Using Blender Render  

• Adding Lights 

• Adding Cameras  

• Rendering an Image 



The Blender/Python API can do the following: 

 

Edit any data the user interface can (Scenes, Meshes, Particles etc.) 

Modify user preferences, keymaps and themes 

Run tools with own settings 

Create user interface elements such as menus, headers and panels 

Create new tools 

Create interactive tools 

Create new rendering engines that integrate with Blender 

Define new settings in existing Blender data 

Draw in the 3D view using OpenGL commands from Python 
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The Blender/Python API can’t (yet)... 

 

Create new space types. 

Assign custom properties to every type. 

Define callbacks or listeners to be notified when data is changed. 
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Note:  The Blender Python API has areas which are still in development. 

  
The following areas are subject to change. 

• operator behavior, names and arguments 

• mesh creation and editing functions 

 

These parts of the API are relatively stable and are unlikely to change 

significantly 

• data API, access to attributes of blender data such as mesh verts, material 

color, timeline frames and scene objects 

• user interface functions for defining buttons, creation of menus, headers, panels 

• render engine integration 

• modules: bgl, mathutils & game engine 
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https://www.blender.org/download/ 
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The Blender LTS program is aimed at 

ensuring that long-lasting projects can be 

executed using a stable Blender version, 

which will provide critical fixes throughout 

a 2-year time span. The LTS version will 

not have any new features, API changes 

or improvements.  

https://www.blender.org/download/lts/ 
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Blender/Python API 
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Blender/Python API 
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Blender/Python API 
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Text Editor 

3D Viewport 

Interactive Console 

Command Log 

P
ro

p
er

ti
es

 



Blender/Python API 

 

 

 

https://www.blender.org/download/lts/ 
 

https://docs.blender.org/api/blender_python_api_current/ 
 

http://blender.stackexchange.com/ 
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https://www.blender.org/download/lts/
https://www.blender.org/download/lts/
http://www.blender.org/api/blender_python_api_2_76_release/
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Here are some simple examples we will do 
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Lecture Notes 



https://yunus.hacettepe.edu.tr/~serdar.aritan/ 
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https://yunus.hacettepe.edu.tr/~serdar.aritan/
https://yunus.hacettepe.edu.tr/~serdar.aritan/
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https://yunus.hacettepe.edu.tr/~serdar.aritan/ 

 

 

https://yunus.hacettepe.edu.tr/~serdar.aritan/
https://yunus.hacettepe.edu.tr/~serdar.aritan/
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https://yunus.hacettepe.edu.tr/~serdar.aritan/ 
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