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About me



Blender in 100 seconds

https://www.youtube.com/watch?v=jTVG5kdHRQQ


About this course

• No academic credits (ECTS) will be awarded for this course.


• A certificate will be delivered to participants who have attended the whole 
training



Code Of Conduct
Blender workshop 



Schedule

Thursday Friday

21-22.8.2025



Course Impressions



Course Content



Interface and mesh manipulation



Shader and Light



Geometry Nodes



Scientific Extensions



Requirements
• Blender 4.5.1:  https://www.blender.org/download/   

(Blender 4.5.2 released yesterday, will work as well)


• (Optional) PureRef: https://www.pureref.com/ 


• Laptop


• Mouse

https://www.blender.org/download/
https://www.pureref.com/


Why learn Blender?



Movies



Games



Science



Education - Contest



Education - Contest

https://some.3b1b.co/

https://some.3b1b.co/


Forever Open Source & Free



Alternatives



Alternatives (Table made with GPT 4o)



What about AI?
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Vertex, edge face



https://www.youtube.com/watch?v=C8YtdC8mxTU

https://www.youtube.com/watch?v=C8YtdC8mxTU






BlenderAutoDesk Fusion



Vertex, edge face

Geometry Nodes

Mesh Manipulation

Scripting

Mesh editing

Sculpting

Modifier



Object Mode, Edit Mode

<- Tab to change ->



https://docs.blender.org/manual/en/latest/modeling/meshes/primitives.html

Default meshes

https://docs.blender.org/manual/en/latest/modeling/meshes/primitives.html


Blender Objects

• Mesh – Vertices, edges, faces (for 3D models) 

• Point Cloud – Unconnected points, used in simulations  
 

• Curve – Smooth shapes defined by control points 
 

• Grease Pencil – 2D/3D strokes for drawing and animation



Task 1 What Changed? 

• Most tabs closed. 
Only („Layout „Shading“ and „Geometry 
Nodes“ remain) 
„Timeline“ panel hidden


• Undo Steps to 100


• Save as startup file


• Open „hello_blender.blend“


• Save it as startup file.




Task 2
• Add Objects


• Shortcut: Shift A or 
„Search“ and add objects. 


• Add a Plane, A Monkey, and 
a cone


• Grab objects with „G“


• Scale objects with „S“



Task 2 B
• Add „Quick Favorit“

• Press Q



Important Shortcuts

https://hollisbrown.github.io/blendershortcuts/#ChangeMode

https://hollisbrown.github.io/blendershortcuts/#ChangeMode


Task 3
• Create a „BackDrop“


• Start with a Plane


• Select Edge. Next use keys: E (Extrude), G (Grap), Z (axis)


• Control+B „Bevel“


• Shade Smooth

Change selection with 1,  2,  3 



Task 4
• Model a plate & a cup


• Start with circle or cylinder


• In edit mode, use „e“ extrude


• Solidify Modifier 

• Bevel Modifier



https://biglasers.com/product/435nm-dpss-lasers/?srsltid=AfmBOopnau24kkghgwanE7_VSqGPFDZ61B6l-1Xp_RGeotxFwMLB-9Yz

Task 5
• Model a laser


• Start with a plane


• Insert Plane (i)


• Loop Cuts 

• Mirror Modifier



Task 6
• Model a pin



Task 6
• Model a pin



Task 8 - Use assets

https://scoollab.web.cern.ch/laserlab3D https://www.cgfigures.ca/assetlibrary

https://scoollab.web.cern.ch/laserlab3D
https://www.cgfigures.ca/assetlibrary


Task 8 - Use assets





KeyFrames



Further assets resources

https://polyhaven.com/

https://www.blendswap.com/ 
(Sometimes low quality)

https://www.turbosquid.com/ 
Always very high quality ($$$)https://www.thorlabs.de/

https://polyhaven.com/
https://www.blendswap.com/
https://www.turbosquid.com/
https://www.thorlabs.de/


Further resources

https://cgcookie.com/lessons/modeling-a-sci-fi-crate-c7f9187f3995deb8

https://www.youtube.com/watch?v=QeAQx-MgQtQ

https://cgcookie.com/lessons/modeling-a-sci-fi-crate-c7f9187f3995deb8
https://www.youtube.com/watch?v=QeAQx-MgQtQ
https://www.youtube.com/watch?v=QeAQx-MgQtQ
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Motivation







Material



Material - Assign to Face



Material - Assign to Face

Task : Create a cube with 3 materials



Material Nodes Location (Shading)



PrincipledBSDF
- A BSDF (Bidirectional Scattering Distribution Function) 
describes how light is reflected, refracted, or scattered 
when it hits a surface.

https://docs.blender.org/manual/en/latest/render/shader_nodes/shader/principled.html
More examples at:

Metallic from 0.0 to 1.0

Opacity from 0.0 to 1.0

Emission from 0.1 to 1.0

https://docs.blender.org/manual/en/latest/render/shader_nodes/shader/principled.html


Emission

- Make object “shadeless” (strength = 1)

- Emits light and can be used as illumination

- Not affected by other lights



Task


- Reflective surface

- Cube that emits light from one side

Material Scene

Settings



Node Wrangler Extension



Scene World lighting

Task:

Create this scene



Use Environment Texture
Task: 
Create this scene



Use Environment Texture

Select „Background“

Press „Command +T“

Open HDRI



Use Environment Texture
Task: 
Create this Scene



HDRI - Resources

https://cds.cern.ch/record/2252595

https://polyhaven.com/a/qwantani_moonrise_puresky

https://cds.cern.ch/record/2252595
https://polyhaven.com/a/qwantani_moonrise_puresky


Setting Up Materials

Select Principled BSDF

Press „Command+Shift+T“


Open Cliff Rock Texture


Task



Setting Up Materials

Next:

- Add a „Point Light“ to the scene, move it around

- Mute the Nodes one by one (M) and  

see what happens

- Move sliders in the „Mapping“ panel.

Task



More Light Sources
Task 

Use these light sources in your scene

Change properties in this side panel




More on Nodes

Yellow: Color input

Grey: Numerical Value

Blue: Vector

Green: Shader



Textures



Viewport color 
settings



Progress Tracking
- useful to get a version history

- Motivating to see progress  



Textures



Mix Color



Mix Shaders



Gradient



Float Curve
- Remaps the input values



1D-Wave
Why are these stripes so long?



1D-Wave

Normalize Range



2D-Wave



2D-Wave

Tip: Frames (Shortcut F) are great to 
organise node groups!



2D-Wave
Task 
Create a 2D sine pattern

???



2D-Wave
Solution



2D-Wave
Task: 
- Explore further ideas:


- Transparent areas

- Metallic areas

- Different colors

- Mix with other textures




UV unwrapping
What we have
 What we want




UV unwrapping
Task 

- Add a cylinder, and scale down in z 
direction


- Add the „Marble“ material (using the 
node wrangler)


- In edit mode, select all faces.

- Scale the faces in the UV editor




Volumetric Shader



Volumetric Shader
- Fog



Volumetric Shader
- Fog

- Also possible to manipulate with 

Color Ramp



Volumetric Shader
- Image Stacks via  

„Microscopy Nodes“



Shader Nodes - Open Shading Language



Further Resources

https://cgcookie.com/lessons/materials-and-lighting-5f0c12313169e62e

https://cgcookie.com/lessons/materials-and-lighting-5f0c12313169e62e


Last task for today
- Model one simple 

object you can find 
in the lab


- Add materials

- Add lights

- Render result



Day 2



3 Point Lighting



3 Point Lighting

https://youtu.be/pBt8qdO03-k?si=_tZbteFPP5_heiCT

https://www.youtube.com/watch?v=pBt8qdO03-k
https://youtu.be/pBt8qdO03-k?si=_tZbteFPP5_heiCT


3 Point Lighting



Light



Key



Fill



Back



Task: Try 3 Point Lighting on your object



Camera Movement



Camera Movement

https://www.youtube.com/watch?v=QLLZF9h1bbs

https://www.youtube.com/watch?v=QLLZF9h1bbs
https://www.youtube.com/watch?v=QLLZF9h1bbs






Compositor
Jan-Hendrik Müller

Blender 4.5.1


August 2025







Further Resources
https://www.youtube.com/watch?v=PYTXvo29AsY

https://www.youtube.com/watch?v=PYTXvo29AsY
https://www.youtube.com/watch?v=PYTXvo29AsY

