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Volume3d (mA3)
Mean 3.35777e-14
Min 1e-18
Max 2.20984e-13
Median  1.181e-15
Variance 3.52375e-27

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

(visualization)

Area3d (mA2)
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3.00419e-12
2.31086e-08
8.61842e-10
4.40995e-17
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KAUST Visualization Core Lab
(KVL) Introduction



KAUST Core Labs

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.



KVL provides expertise in
data visualization and data science
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KVL offers state-of-the-art visualization facilities

Display Walls AR/VR Hub

Segmentation Tablets'

https:/wikivis.kaust.edu.sa/booking



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

lon

t

ISUallZa

AR/VR Data V




KVL offers technical trainings and workshops

Scientific Visualization Workshop Series Fall 2025

Date Training Event Speaker Registration

October 14, 2025 Scientific Visualization 101: Vislt ~ An Introductory James Kress Closed

Hands-On Workshop

October 28,2025 Scientific Visualization 101: ParaView - An Thomas Theuss! ® Register Here
Introductory Hands-On Workshop
November 4, 2025 Scientific Visualization 101: Introduction to Image Ronell Sicat © Register Here

Segmentation, 3D Analysis and Rendering

Introduction to Data Science Workshop Series Fall 2025

Date Training Event Speaker Registration

September 28,2025 Introduction to Conda & FAIR for (Data) Scientists Didier Barradas & Closed

Julien Gorenflot

October 02,2025 Introduction to Python for (Data) Scientists Didier Barradas Closed

October 05,2025 Data Science on-boarding on Ibex Didier Barradas. Closed

Hands-on Al Tools and Techniques Workshop Series Fall 2025

Date Training Event Speaker Registration

October 06,2025 Introduction to Machine Learning Abdelghafour Halimi Closed
October 13,2025 Introduction to Deep Learning Abdelghafour Halimi Closed
October 27, 2025 Introduction to Docker Abdelghafour Halimi Closed

https:/wikivis.kaust.edu.sa/training/overview

KAUST Visualization Core Lab

@kaustvislab - 2.35K subscribers - 102 videos
Official channel of the King Abdullah University of Science and Technology (KAUST ..more

wiki.vis.kaust.edu.sa and 3 more links

L) subscribed v

Home  Videos Live Playlists Q

B G
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l Scientific Visualization 101

Upcoming

Scientific Visualization 101: Introductionto  §  Scientific Visualization 101: ParaView ~An  $

Image Segmentation, 3D Analysis and...
Scheduled for 11/4/25, 1:30PM

Introductory Hands-On Workshop (Fall 2025)
101 views - Streamed 1 day ago

Notify me

@,

- st
/Introduction to
\ PyTorch for . "
(Data) Scientists 0 git Introduction to Git

for (Data) scientist
am I — H

Introduction to PyTorch for (Data) Scientists  §  Introduction to Git for (Data) Sci

Spring 2025 Spring 2025

302 views - Streamed 6 months ago

B R e

423 views - Streamed 6 months ago

https/www.youtube.com/@kaustvislab

Scientific Visualization 101

Scientific Visualization 101: Visit ~An
Introductory Hands-On Workshop

245 views - Streamed 2 weeks ago

m & -

Scientific Visualization 210

Paraiew and Vislt: s

ParaView and Vislt ~ Scripting and
Supercomputing Workflows

220 views - Streamed 8 months ago

DATA SCIENCE

WORKSHOP SERIES

Introduction to Conda for (Data)

Introduction to Conda for (Data) Scientists
Fall 2025

198 views - Streamed 1 month ago

AR & VR
for Data
Visualization

RonoiSicat
KAUST Viaustzation Core Lab

Scientific Visualization 101: Augmented and
Virtual Reality for Data Visualization

532 views * Streamed 8 months ago
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Wikl Vvis.kaust.edu.sa
help@vis.kaust.edu.sa

» start

Welcome to the KAUST Visualization Core Lab (KVL)

= Welcome to the KAUST Visualization

Core Lab (KVL)
Who W Are
Core Services # Who We Are Contact Us
Mession
o P The KAUST Visualization Core Laboratory is a state-of-the-art facility within the Core Labs that offers students, faculty, researchers, and university = K 1.6
ontact Us
= aunique 10 utilze one-of visualization, interaction, and resources for the expioration and analysis of © KV o
Loossion’ scientific data © KVL Tw &l
Receat Highlights © ¥
Video Overview O KV Aain Websit
People =
Tnking Everts L Core Services
Location

) Our mission Is to support the data visualization and data science needs of KAUST researchers and In-Kingdom entities. To that end we have a varied

range of expertise across the team. Contact us with your questions, project requests, or collaboration requests that fall within our service areas:
Our main showcase faciity is located @:

Building 1 (seaside), Level 2, Showcase

Highlights

* 2D/3D Visualization Facilities

Frequently Asked Questions o We provide a unique set of zat ting faciities on campus.
Visusization Tools User Guides » & for inquiries or use your KAUST credentials to cr
VR Tools User Guides
S - ~ + Data Visualization and Data Science Workflows
i olerce ook vear uikdes We support KAUST users with workfiows, VR work and C
Facility User Guises o Contact us for & U f tion, to & or & t b Butding 12 c
« Tralning and Workshops <8
We have a wide variety of trainings available on our € 3 55 well as select trainings performed in-per ? ticing 1 rrivesiead
g i Dot
Mission e o 0 e

To support the needs of KAUST researchers and In-Kingdom entities by;
« Developing and maintaining an effective and efficient environment for data exploration and analysis Py
« Providing advanced visualization and data analysis services

KAUST Visualization Core Lab

« Providing training on state-of-the-art visualization hardware and software for scientific discovery
« Developing new capabilities to remain at the cutting edge of visuaiization and data science KV I | . t




Schedule

Avizo Basics

Break
Porosity in Rock CT Images
Break

Mitochondria in Brain EM Images




Avizo Basics



Important Concepts

Image stack label images analysis results

m m

Volume3d (mA3) Area3d(mA2)

3.35777e-14 4.69046e-09

1e-18 3.00419e-12
Seg mentation a na |ySiS ax 2.20984e-13 2.31086e-08
edian  1.181e-15 8.61842e-10

3.52375e-27 4.40995e-17

air sand

[> count 7 9

fraction | 0.44 0.56

0 100 O 1 2 34 5 67



Demo: Sand - Avizo Basics

Orthoslice

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




5-minute Break

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

Avizo Installer and Data Download

https:/wikivis.kaust.edu.sa/training/scivis/2025/introavizo



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

Porosity in Rock CT Images



Images

k CT

POrosity In rocC

Hands-on




Hands-on: porosity in rock CT images




5-minute Break

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

Demo: Sand - Segmentation Workroom

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

selections to material;

o Using brush
o Using threshold tool




Important Al Concepts

Al segmentation
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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:
o Filter Sandbox, Median filter, Bilateral filter, Non-local means filter

Try simple segmentation tools in Avizo:
o Thresholding, Watershed, Texture Classification

Try Al segmentation in Avizo

Try other (Al) segmentation tools

Worst case: manual segmentation (try Al as you progress)
Not sure? Contact help@vis.kaust.edu.sa.



Manual Segmentation Tablets

g

Book “AR/VR Hub" facility at
https:/wikivis.kaust.edu.sa/booking.



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

Avizo Example: Al 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

| == Input-Data 0}

m DL Training - Segmentation 2D @

| == Training-Data* @ }-

+ = Deep Learning Prediction°|

A Automating, Customizing, Extending Getting started with Deep Leaming Training and

Getting started with Deep Learning Training and Prediction
Overview

Among machine learning methods, deep learning has proved to be especially valuable in many image processing tasks. Deep leaming models can be trained from a
set of input images and the corresponding target results, such as manual segmentations reviewed by an expert They can then be applied to predict results
automaticaly from previously unseen images.

This tutorial introduces two modules, Deep Leaming Prediction and DL Training - Segmentation 2D, that allow any user to start using deep learning for image
processing. Amodel trained to perform noise reduction on Scanning Electron Microscopy images of Back-Scattered Electrons (SEM/BSE) s also provided.

Table of contents

« How deep leaming can help you in Avizo
« Basic concepts of deep leaming

« How to use the Deep Leaming Prediction module, applied to noise reduction

« How to use the Deep Leaming Training module, applied to images of cells for segmentation

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



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

Other Segmentation Tools
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https://www.slicer.org/

Other Segmentation Tools

3D Slicer
ilastik

Fiji

Matlab
OpenCV
TensorFlow
PyTorch

Contributors: Hao Xu Wei Ouyang



Other Segmentation Tools

3D Slicer
Ilastik
Fiji

Matlab
OpenCV
TensorFlow

PyTorch

File Edit Image Process Analyz Plugins  Window

8 O]/l /N Al o] ] o] v]a]s] \>

[Color picker (255,255,255/0,0,0)

raw.tif -
1/26 (2015-05-31-89B8-3-P2P-His_030); 512x256 pixels; 16-bit; 6.5MB




Other Segmentation Tools

3D Slicer
Ilastik

Fiji

Matlab
OpenCV
TensorFlow
PyTorch

ground truth prediction

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



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!

wikKl.vis.kaust.edu.sa
help@vis.kaust.edu.sa

How would you rate the overall quality of the workshop?*

WRRW R

Please share your comments! (Confidential and for KVL use only.)

e.g., "Content was too simple.’, "Topics are very useful, "Please add more examples

feedback form



End



