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Why?

matplotlib is not very 
useful in 3D

VTK is a fantastic 
library… but it has a 
steep learning curve.

…not only visualization!

(paraview can already do it)



Vedo makes working with VTK a lot easier. I do 
understand VTK (or at least I think I do), but it is still 
a lot of work to get something simple done!

R. de Bruin, Delft Univ. of Tech



Preprocessing 
Raw Data

Postprocessing
Data analysis

TB GB MB

sits somewhere in hereWhere?

“A 3D-powered version of matplotlib”

“A handy day-to-day tool for the researcher”

It can prove useful with any type of data having a spatio-temporal structure



What can you do with it?

- Work with polygonal meshes and point clouds
- Morphometrics (mesh warp, cut, connect, …)
- Analysis of 3D images and tetrahedral meshes
- 2D/3D plotting and histogramming. 
- Integration with other external libraries             

(Qt, napari, trimesh, pymeshlab,  SHTools …)
- Jupyter and Colab environments are supported
- Command Line Interface (CLI) as quick viz tool
- Export/exchange 3D interactive scenes to file
- Create interactive animations
- Generate publication-quality renderings



https://github.com/jo-mueller/napari-vedo-bridge

Mouse hind limb

https://github.com/jo-mueller/napari-vedo-bridge


How?

- Install: 
pip install vedo

- Documentation:
https://vedo.embl.es/

- 350+ examples as reference
- Designed to be short and intuitive (most are <30 lines)
- Searchable   vedo --search string
- Runnable      vedo --run examplename

https://vedo.embl.es/


API documentation is found at  vedo.embl.es/docs

http://vedo.embl.es/docs


Play with your own data (if you have it at hand!)



Conclusion

- Proved very useful in diverse applications
- Documented API with many examples
- Happy to offer support! 
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vedo practicals

> pip install vedo



Basic Geometric Objects
Press “h” in 
rendering window

In Jupyter
notebooks

01-basics.ipynb



Plotting made simple

> vedo -s data/meshed_*.stl 

scripts/01-vis_serie.py

Or in a script:



Point Clouds & 
Polygonal Meshes



Create a point cloud and cut it

03-points_cut.ipynb



Create a point cloud and cut it

🔥 Can you create a normal distributed cloud and 
cut the points inside a cylinder? 

Hint: search the API docs for “cylinder”

03-points_cut.ipynb

https://vedo.embl.es/docs


Build a polygonal mesh manually
vedo --run buildmesh

04-build_mesh.ipynb



Create a polygonal mesh

05-gene_mesh.ipynb



Add gene data associated 
to cells

🔥 Can you add the gene expression data 
to the mesh?

Use ../data/gene_data.npy

05-gene_mesh.ipynb



Interpolate data from sparse measurements in 3D

Let’s assume that we know the expression of a gene in 100 positions

06-interpolate_scalar.ipynb



Mesh from a JPG image

Manually select a contour and extract a 
polygonal mesh from the input image

07-grab_scalars.ipynb



All points stay fixed while a single point in 
space moves as the arrow indicates

Warp a Mesh (non-linear registration)
08-warp_mesh.ipynb



Volumes 
(eg TIFF stacks)



Compute distance from a mesh

..and save it as a tiff stack

> vedo panther.tif

09-signed_distance.ipynb



Extras: Linear vs Non-Linear Registration

Naive registration (ICP) might fail!

Try to:

1. Inspect the meshes
2. Identify landmark points
3. Warp one mesh onto the other

10-morph_ab.ipynb



Compute point density

..from a point cloud:

14-cells_segment.ipynb
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