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e.g., 8-bit images
(tiff, png)

image stack label images analysis results

Overview

e.g., 16-bit images
(tiff, png, jpeg)

e.g., tabular data 
(csv, excel)

segmentation analysis

rendering 
(visualization)



Avizo 2024.2

https://it.kaust.edu.sa/software/avizo

https://it.kaust.edu.sa/software/avizo


Examples

℅ Chandra V., et al. ℅ Re E., et al.℅ Srivastava, A., et al.

℅ Lucchi A., et al. ℅ Poloneeva D., et al.



KAUST Visualization Core Lab
(KVL) Introduction



Core Labs Mission
To deliver impact through 
stewardship and development 
of state-of-the-art facilities and 
technical expertise. We offer 
research support, we enhance 
human capabilities, and we 
provide foundational and 
innovative solutions to our 
users at KAUST and in the 
Kingdom.

KAUST Core Labs



KVL provides expertise in 
data visualization and data science 





KVL offers state-of-the-art visualization facilities

AR/VR HubDisplay Walls

https://wiki.vis.kaust.edu.sa/booking

https://wiki.vis.kaust.edu.sa/booking


AR/VR Data Visualization



KVL offers technical trainings and workshops

https://www.youtube.com/@kaustvislabhttps://wiki.vis.kaust.edu.sa/training/overview

https://www.youtube.com/@kaustvislab
https://wiki.vis.kaust.edu.sa/training/overview


    wiki.vis.kaust.edu.sa
           help@vis.kaust.edu.sa 

KVL website



Schedule

● 10 mins: Introduction

● 40 mins: Avizo Basics

● 5 mins: Break

● 30 mins: Porosity in Rock CT Images

● 5 mins: Break

● 30 mins: Mitochondria in Brain EM Images



Avizo Basics



image stack label images analysis results
Important Concepts

segmentation analysis
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● Orthoslice
● Volume Rendering
● Interactive Thresholding
● Filter Sandbox
● Median Filter
● Voxelized Rendering
● Volume Fraction
● Separate Objects
● Label Analysis
● Export Table
● Screenshots 

Demo: Sand - Avizo Basics



5-minute Break

Avizo Installer and Data Download

wiki.vis.kaust.edu.sa
           help@vis.kaust.edu.sa 

https://wiki.vis.kaust.edu.sa/training/scivis/2025/introavizo

https://wiki.vis.kaust.edu.sa/training/scivis/2025/introavizo


Porosity in Rock CT Images 



Hands-on: porosity in rock CT images



Hands-on: porosity in rock CT images



5-minute Break

KVL wiki

wiki.vis.kaust.edu.sa
           help@vis.kaust.edu.sa 



Mitochondria in Brain EM Images



Hands-on: mitochondria in brain EM images

https://www.thermofisher.com/software-em-3d-vis/xtra-library/xtras/deploy-roiextractor-and-patchextractor-modules

https://www.thermofisher.com/software-em-3d-vis/xtra-library/xtras/deploy-roiextractor-and-patchextractor-modules


● Set input data (filtered)
● Create new label
● Create new materials
● Create and add 

selections to material:
○ Using brush
○ Using threshold tool

Demo: Sand - Segmentation Workroom



We can use deep learning models for segmentation.

Important AI Concepts

raw datahuman segmentation AI segmentationdeep learning model 
(AI)
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Hands-on: mitochondria in brain EM images

https://www.thermofisher.com/software-em-3d-vis/xtra-library/xtras/deploy-roiextractor-and-patchextractor-modules

https://www.thermofisher.com/software-em-3d-vis/xtra-library/xtras/deploy-roiextractor-and-patchextractor-modules


Workflow Recommendation

● Inspect data (orthoslice, volume rendering, histogram)
● Filter data to denoise or improve features:

○ Filter Sandbox, Median filter, Bilateral filter, Non-local means filter
● Try simple segmentation tools in Avizo:

○ Thresholding, Watershed, Texture Classification
● Try AI segmentation in Avizo
● Try other (AI) segmentation tools
● Worst case: manual segmentation (try AI as you progress)
● Not sure? Contact help@vis.kaust.edu.sa.



Manual Segmentation Tablets

Book “AR/VR Hub” facility at 
https://wiki.vis.kaust.edu.sa/booking.

https://wiki.vis.kaust.edu.sa/booking


Avizo Example: AI Assisted Segmentation

https://xtras.amira-avizo.com/xtras/ai-assisted-tool-for-cryoem-segmentation

https://xtras.amira-avizo.com/xtras/ai-assisted-tool-for-cryoem-segmentation


Avizo Example: Deep Learning Modules

https://xtras.amira-avizo.com/xtras/getting-started-with-deep-learning-training

https://xtras.amira-avizo.com/xtras/getting-started-with-deep-learning-training


● 3D Slicer
● ilastik
● Fiji
● Matlab
● OpenCV
● TensorFlow
● PyTorch

Other Segmentation Tools

https://www.slicer.org/

https://www.slicer.org/


● 3D Slicer
● ilastik
● Fiji
● Matlab
● OpenCV
● TensorFlow
● PyTorch

Other Segmentation Tools



Other Segmentation Tools

● 3D Slicer
● ilastik
● Fiji
● Matlab
● OpenCV
● TensorFlow
● PyTorch



Other Segmentation Tools

● 3D Slicer
● ilastik
● Fiji
● Matlab
● OpenCV
● TensorFlow
● PyTorch

https://www.mathworks.com/help/images/segment-3d-brain-tumor-using-deep-learning.html

ground truth prediction

https://www.mathworks.com/help/images/segment-3d-brain-tumor-using-deep-learning.html
https://www.mathworks.com/help/images/segment-3d-brain-tumor-using-deep-learning.html


Thank you! Let’s collaborate!

wiki.vis.kaust.edu.sa
             help@vis.kaust.edu.sa 

feedback form



End


