ITKWidgets

Interactive widgets to visualize images, point sets,
and 3D geometry on the web.
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Where are our research components located?

Cloud Computing Cluster

High Performance Combuting Cluster
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What is itkwidgets? (https://itkwidgets.readthedocs.io/)
Interactive widgets to visualize images, point sets, and 3D

geometry on the web.
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itkwidgets
\§ Cinematic Volume Rendering
o Integrated with your Al

Research and Applications

@® Runs in Jupyter, JupyterLab,

Ttk L ¥ F LR RN T JupyterLite, Google CoLab, AWS
B - v B Sagemaker, and Python standalone
.4 (WIP)

Works with MONAI, PyTorch,
TensorFlow, etc.

Advanced cinematic volume
rendering of medical data

Integrated overlay of Al results

Open and reproducible

\// / / CC Open in Colab
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https://itkwidgets.readthdocs.io
https://docs.google.com/file/d/1gdDan5x6pQZPu1vCq1AeHFZBB18A6dHM/preview
https://colab.research.google.com/github/InsightSoftwareConsortium/itkwidgets/blob/main/examples/integrations/itk/DICOM.ipynb

2D and 3D images

7 Jupyter 3Dimage (usmsaved)
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In [4): image = itk.imread(file name)
view(image, rotatesTrue, axes=True, vain=id00, vmaxsl gradient opacity=0.49)
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Label images

7 Jjupyter LabelMaps Last Checkpoint: Last Friday at 11:01 AM (autosaved) A opa
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https://docs.google.com/file/d/1Ct_JWQH2825-kDbJyx8U6QpQpoyQ5DBb/preview

Meshes, geometry

= Jupyter Mesh (unsaved changes)

e Inset Kerme

— Jupyter segmentationSkeleton (unsaved changes)
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¥ — R02:0 skeleton csr = skan.csr.Skeleton (skeleton)
B + x A B 44 % PRin B C M cod v 3
= x In [5]: view(image.astype(np.uint8), geometries=skeleton_csr,
In [4]: mesh = itk.meshread(file name) ui_col St , annotations=False,
interpolate=False, cmap=cm.gray)
In [5]: view(geometries=mesh)
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Point sets

Z Jupyter NumPyArrayPointSet (unsavod changes)
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In [1]: M import numpy as np
from itkwidgets import view
In (2]: M number of points = 3600
gaussian 1 mean = (0.0, 0.0, 6.0]
gaussian 1 cov = [[1.0, 6.0, 0.0], [6.0, 2.8, 0.0], [0.0, 6.0, 0.5]
point_set 1 = np.random.multivariate normal(gaussian 1 mean, gaussian 1 cov,
number_of_points)
gaussian 2 mean = [4.0, 6.0, 7.
gaussian_2 cov = ([2.0, 0.0, 0.6], [0.6, 2.6, 0.0], (0.0, 0.0, 1.5]]
point_set 2 = np.randon.multivariate normal(gaussian 2 mean, gaussian 2 cov,
number_of_points)
gaussian 3 mean = [4.0, 0.0, 7.0]
gaussian 3_cov 9, 0.0], [0.9, 1.0, 0.0], [0.0, 6.0, 3.5]]
point_set 3 = np. random.multivariate normal(gaussian 3 mean, gaussian 3 cov,
number_of_points)
In [31: M view(point sets=[point set 1, point set 2, point set 31)
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from itkwidgets import view

In [2]: M point _set = examples.download lidar()

point_set
Out[2]: Header Data Arrays.

PolyData Information
N Cells 3392091
N Points 3392091

Name Field Type N Comp Min Max
X Bounds 4.809e+05, 4.811e+05

Elevation Points float64 1 1754e+03 1.787e+03
Y Bounds  4.400e+06, 4.400e+06

ZBounds 1.754e+03, 1.787e+03

NArays

1

In [3]: M view(point sets=point set)

XOA

F

I
by

ST w0 O



https://docs.google.com/file/d/1zYyAYhCJhLe9r8L-WetU6L-PCiYz5zkX/preview
https://docs.google.com/file/d/1og9XbEGw7MhDpB-VcT_ElzeYKHWSA1Re/preview

Combine data
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Scale/Index: 3x 3X N/A
Position: N/A, N/A, N/A
Value: N/A



http://www.youtube.com/watch?v=wPIgo3q4Mxg
https://docs.google.com/file/d/1nChGBAXmpsKBhPblN5chh7ECfUaDlKbG/preview

How does it work? [{
7
Supports: DAGSK 1:‘
Tensor
Built on:  pYTORCH
J NumPy
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https://docs.google.com/file/d/14Lv4urgt6nvuBo2Njf1bz2n2hNckIwmt/preview

Client-side: Use directly or generate with WebAssembly

- M?SZ!Z!\( <* OME —_

WEBASSEMBLY
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Server-side: Use directly or generate with Python
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A meta-viewer component for custom research
applications (alpha)

e Customizable frontends
e Vanilla HTML, Vue, React, etc.
e Complete custom Ul or only
relevant features from
examples
e Customizable renderers (WIP)
e Editor overlays
e Server side, e.g. 3D Slicer
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Open source

https://qithub.com/InsightSoftwareConsortium/itkwidgets
https://qithub.com/InsightSoftwareConsortium/itk-wasm
https://github.com/Kitware/itk-vik-viewer
https://github.com/Kitware/vtk-js
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https://github.com/InsightSoftwareConsortium/itkwidgets
https://github.com/InsightSoftwareConsortium
https://github.com/Kitware/itk-vtk-viewer
https://github.com/Kitware/vtk-js

Reproduce these slides!

e Brainstem serverless
e Brainstem Jupyter
e Load local images
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https://kitware.github.io/itk-vtk-viewer/app/?image=https://dandiarchive.s3.amazonaws.com/zarr/7723d02f-1f71-4553-a7b0-47bda1ae8b42
https://mybinder.org/v2/gh/InsightSoftwareConsortium/itkwidgets/HEAD?labpath=examples%2Fintegrations%2Fzarr%2FOME-NGFF-Brainstem-MRI.ipynb
https://kitware.github.io/itk-vtk-viewer/app/

Questions?

Matt McCormick
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