
Day 2 - Geometry Nodes  
& Scientific Extensions



Microscopy Nodes

By Aafke Gros

https://github.com/aafkegros/MicroscopyNodes


https://github.com/aafkegros/MicroscopyNodes


Microscopy Nodes



Microscopy Nodes - Sample Data

EM Data

https://s3.embl.de/microscopynodes/FIBSEM_dino.zarr

https://s3.embl.de/microscopynodes/FIBSEM_dino_masks.zarr


Fluorescence microscopy:

https://s3.embl.de/microscopynodes/RPE1_4x.zarr

https://s3.embl.de/microscopynodes/lightsheet_masks.zarr

https://s3.embl.de/microscopynodes/FIBSEM_dino.zarr
https://s3.embl.de/microscopynodes/FIBSEM_dino_masks.zarr
https://s3.embl.de/microscopynodes/RPE1_4x.zarr


Microscopy Nodes - Load data



Volume to Mesh: How?

https://docs.blender.org/manual/en/4.5/modeling/geometry_nodes/volume/operations/volume_to_mesh.html

https://docs.blender.org/manual/en/4.5/modeling/geometry_nodes/volume/operations/volume_to_mesh.html


Microscopy Nodes- Surfaces and label masks

https://www.youtube.com/watch?v=Rwq7Tu8Avss


https://www.youtube.com/watch?v=Rwq7Tu8Avss
https://www.youtube.com/watch?v=Rwq7Tu8Avss


Microscopy Nodes- Loading volume EM data

https://www.youtube.com/watch?v=YO3FxTFGH00


https://www.youtube.com/watch?v=YO3FxTFGH00
https://www.youtube.com/watch?v=YO3FxTFGH00


Further Resources-Microscopy Nodes

https://extensions.blender.org/add-ons/microscopynodes/

https://www.youtube.com/playlist?list=PLAv6_GEMrbKcLE3CJtM4UTzlVW1ZycPUG

https://extensions.blender.org/add-ons/microscopynodes/
https://www.youtube.com/playlist?list=PLAv6_GEMrbKcLE3CJtM4UTzlVW1ZycPUG


Bioxel - Addon



Bioxel - Install

Load images



Bioxel Example Scene

Tasks: 
- Open „Bioxel_head.blend“

- Change the Cutout Threshold in GeoNodes

- Move the „Plane_Cutter“ object

- Add lights to the Scene



https://omoolab.github.io/BioxelNodes/latest/step_by_step/


Further Resources - Bioxel

https://omoolab.github.io/BioxelNodes/latest/step_by_step/
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Procedural mitochondrion

By Phusis



Geometry Nodes Location

Properties 

-> Modifier



Geometry Nodes = Custom Modifier

With Geometry NodesOriginal



Apply to any object



Output: 
Always needed, exactly one time!

Input: 
Optional

Analogy: Think of GeoNodes like functions

OutputInput

Data Flow



Used input object Unused input object

Data Flow



Task: Use the Set Position Node

Data Flow

Questions:

- What happens to the origin?

- How do I cut Geometry 

connections?



Mesh

Primitives



Mesh

Primitives



Curve

Primitives



Curve Primitives

Curve to Mesh



Curve Primitives

Task : Recreate this geometry

Use these nodes:

- Arc

- Curve Circle

- Curve to Mesh



Curve Primitives

Solution



Join Geometry



Instance on Points
Short version



Instance on Points
Long version



Node Navigation

• Shift + A -> Add node

• G → Grab nodes

• Click + Drag → Create noodle

• Command + Right Click + Drag → Remove noodle



Task: Create a „CircleAround“ Modifier 

Use these nodes:

- Mesh Circle

- Instance on Points

- Join Geometry 

Task 2: Apply it to two objects in your scene



Task: Solution



Spreadsheet 
Both for „Original“ and „Evaluated“



Spreadsheet 

Store Named Attribute 

Integer



Spreadsheet 

Store Named Attribute 

Vector



Spreadsheet 

Named Attribute



Spreadsheet 

Task: Create this spreadsheet

Use this node:

- Store Named Attribute



Spreadsheet 
Solution



Math & Vector



Math & Vector



Math & Vector



Math & Vector



Math & Vector



Math & Vector

Can we use the position as an input?




Math & Vector

Can we use the position as an input?

Yes, we can, with Fields!



Values vs. Fields
So far: 
Output socket is round (Value Socket) 
- One value for whole geometry or 
- One vector for whole geometry

Now: 
Output socket is diamond-shaped (Field Socket) 
- A value that can be different for each element 
- A vector that can be different for each element 



Values vs. Fields

Can we use the position as an input?

Here’s how!



Values vs. Fields
Read Position Node



Values vs. Fields

Random Value Node



Values vs. Fields

Diamond with „Dot“  
-> Indicator that all field elements have same value



Blender 5.0



Values vs. Fields
Transform Geometry vs. Set Postion

Values

Fields



Values vs. Fields
Index Node



Values vs. Fields
Index Node



Values vs. Fields

Task: Create this Spreadsheet

Use these nodes:

- Read Index

- Store Named Attribute

- Math Compare 



Values vs. Fields
Solution



Procedural Shapes



Procedural Shapes
Task: Create this sine curve



Procedural Shapes
Grid



Use these nodes:

- Grid Node

- Use the above node setup as a  

starting point

Goal:Procedural Shapes
Task: Create this 2D sine curve



Solution
Procedural Shapes



GeoNodes

Shading Nodes

Procedural Shapes + Colors



Use these nodes:

- Store Named Attribute

- Set Material

Task: Add color to 2D sine
Procedural Shapes



Shading Nodes

Procedural Shapes
Solution



Node Group
- Right click -> „Make Group“ 

- Press Tab: enter or exit group

becomes

Procedural Shapes



Task: Make a „Sine“ node group

- Select all nodes for the group

- Right click -> „Make Group“ 

- Press Tab: enter or exit group

- Connect noodles to „Group Input“ for size x and size y

Procedural Shapes



Solution
Procedural Shapes



Modifier input
Procedural Shapes



Task: Modifier input for 2D sine

Solution

Procedural Shapes



Procedural Shapes
Bounding Box



Membrane

https://julioarvellos.gumroad.com/l/wzsgu

Procedural Shapes

https://julioarvellos.gumroad.com/l/wzsgu


Task: Create a simple membrane

Solution

- Use the „Lipids“ asset  
(find in training materials „lipids_scattering.blend")

Procedural Shapes



Task: Create an advanced membrane

Task:

- Model half-sphere with bumps

- Use Lipid GeoNodes Tree

- Setup Materials & Lights

Procedural Shapes



https://bradyajohnston.github.io/MolecularNodes/

Blender Extension
Procedural Shapes - Molecular Nodes

Brady Johnston


https://bradyajohnston.github.io/MolecularNodes/


https://cdn.rcsb.org/pdb101/molecular-machinery/

Procedural Shapes - Molecular Nodes

https://cdn.rcsb.org/pdb101/molecular-machinery/


https://cdn.rcsb.org/pdb101/molecular-machinery/

1bgy in Blender

Procedural Shapes - Molecular Nodes

https://cdn.rcsb.org/pdb101/molecular-machinery/


Procedural Shapes - Molecular Nodes
Size Comparison

Molecular Nodes
Lipid Node

Molecular Nodes



Procedural Shapes - Molecular Nodes

Task: Place proteins on the membrane surface



Procedural Shapes
Object Info



Procedural Shapes
CSV Import



Procedural Shapes
CSV Import



Task: Create this 3D bar chart
Procedural Shapes

Task:

- Import „data_1.csv“

- Model a cylinder. Add it via Object 

info node. (Make sure the origin is 
at the bottom)


- Use Named Attributs

- x&y position from col1, col2

- Height from col3



Task: Create this 3D bar chart
Procedural Shapes



Procedural Shapes - Molecular Nodes - DNA



Procedural Shapes - Molecular Nodes - DNA



Procedural Shapes - Molecular Nodes - DNA

CSV generated with a self-avoiding worm-like chain model.



Procedural Shapes - Molecular Nodes - DNA

Spreadsheet 

Transforming  
points into a curve



https://www.youtube.com/watch?v=CvmFaRVmZRU&list=PLQyfz7398elUYMdeaSYVAcXffzlSIzuSw

Further Resources - Molecular Nodes
Molecular Nodes Tutorial Series

https://www.youtube.com/watch?v=CvmFaRVmZRU&list=PLQyfz7398elUYMdeaSYVAcXffzlSIzuSw


Procedural Shapes 

Maps the input value to  
new output values 

Float Curve



Procedural Shapes

Task: Create your own 3D terrain

Float Curve



Procedural Shapes 
For Each Zone

Iterates over every point in the 
geometry via field

Outputs the cube

Outputs new Geometry 
from For Each Zone  



For Each Zone

Procedural Shapes 



Procedural Shapes

Task:  
- Place spheres on the faces of a 

cube

- Scale their size based on the index 

of the face

For Each Zone

???



Procedural Shapes

Solution

For Each Zone



Procedural Shapes
Simulation Zone

Frame 1 Frame 19



Procedural Shapes
Simulation Zone

Frame 1 Frame 19



Procedural Shapes
Particle Emitter Frame 1 Frame 19 Frame 60



Procedural Shapes
Particle Emitter Frame 1 Frame 19 Frame 60



Procedural Shapes
Particle Emitter Frame 1 Frame 19 Frame 60



Procedural Shapes
Particle Emitter Frame 1 Frame 19 Frame 60



Procedural Shapes
Task: Build your own wave Emitter



Procedural Shapes
Possible Solution



https://www.youtube.com/watch?v=rGmMCpmL5vs

Harry Blends

Further Resources - Geometry Nodes

https://www.youtube.com/watch?v=rGmMCpmL5vs
https://www.youtube.com/watch?v=rGmMCpmL5vs


Further Resources

https://discord.gg/9GrqdVmHmR


Further Resources - Blender Science Discord

https://discord.gg/9GrqdVmHmR

