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Show skills to run 
these models

Pitfalls of 
applying 

models to 
real data

Show some 
examples 

for DL 
models

Goals of this tutorial
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Most models where developed in Python

Some models are distributed in “containers”

Most models don’t work out of the box

Most models don’t work on data different from training data

… running AI models is easy? Right?
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Examples for DL applications
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- DeepImageJ

- Nvidia Clara integration in Slicer

- HD Bet for brain extraction

- FatSegNet

Examples for DL applications
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Building up a toolbox for Running Models
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- Windows Subsystem for Linux

- Python conda

- Docker

- Git

Toolbox for running DL models
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• WSL brings Linux kernel to 

Windows

• WSL1: translation layer 

translating every Linux 

command to Windows API 

(Almost feels like Linux, but 

wasn’t)

• WSL2: virtual machine with 

actual Linux Kernel (Full 

System call capability 

including docker …)

Windows Subsystem for Linux

https://docs.microsoft.com/en-us/windows/wsl/install-win10 8
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https://fossbytes.com/what-is-windows-subsystem-for-linux-wsl/



Python is easy, right?

https://xkcd.com/1987/ 9
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https://xkcd.com/1987/


Conda to the rescue

https://docs.conda.io/en/latest/miniconda.html 10
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Virtual Machines VS Containers
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• e.g. itksnapApplication

• e.g. QT4Libraries

• e.g. Ubuntu 16.04Guest OS

• e.g. VirtualboxHypervisor

• e.g. Centos 6Host OS

• e.g. Dell 
Precision

Hardware

Storage: 10 GB

Startup: 15s

RAM: 4GB

Storage: 0.1 GB

Startup: 0.2 s

RAM: 0.1 GB



Repository

• Contains version controlled

source code

Git command to use code:

• Clone

Git

OHBM Trainhack - Git | 2020-06-16 12

https://www.javatpoint.com/git-remote

User
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https://www.javatpoint.com/git-remote


Repository URL

Centre for Advanced Imaging

OHBM Trainhack - Git | 2020-06-16 13

Klick



Clone Repository

make a copy of a 

repository from a 

central server to your 

own computer (for the 

first time)

C:\Users\uqsboll2\

projects\pywonderland

https://github.com/neozhaol

iang/pywonderland

CLONE

https://github.com/neozhaoliang/pywonderland


- DeepImageJ

- Nvidia Clara integration in Slicer

- HD Bet for brain extraction

- FatSegNet

Examples for DL applications

https://deepimagej.github.io/deepimagej/ 15
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• user-friendly plugin 

• enables use of pre-trained deep learning 

models in ImageJ and Fiji. 

• runs image-to-image operations on a 

standard CPU-based computer

DeepImageJ
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https://imagej.nih.gov/ij/
https://imagej.net/


U-Net Pancreatic Segmentation

Binary segmentation - Phase contrast microscopy

DeepImageJ Bundled Models

https://deepimagej.github.io/deepimagej/models.html 17
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Jones Virtual Staining

Virtual labelling - Light transmission microscopy

https://github.com/deepimagej/models/releases/download/0.3/u-net_pancreatic_segmentation.zip
https://drive.google.com/uc?id=1sEZyweIyAgmvdMsgr9JSs-D9yPXCmbRf&export=download


DEMO
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- DeepImageJ

- Nvidia Clara integration in Slicer

- HD Bet for brain extraction

- FatSegNet

Examples for DL applications
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NVIDIA Clara

https://developer.nvidia.com/clara 24
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Nvidia AI-assisted annotation (AIAA) for 3D Slicer

https://github.com/NVIDIA/ai-assisted-annotation-client/tree/master/slicer-plugin 25
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DEMO
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Install Slicer And add plugin:

http://download.slicer.org/ 27

Steffen Bollmann | @sbollmann_MRI | www.mri.sbollmann.net



Sample data -> Brain Tumor
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Go to Segment Editor
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Create new Segment

30

Steffen Bollmann | @sbollmann_MRI | www.mri.sbollmann.net



Click "Nvidia AIAA" effect
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In "Segment from boundary points" section, select "annotation_mri_brain_tumors_t1ce_tc" (model trained 

to segment tumor on contrast-enhanced brain MRI)
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Click "Place markup point" button, 
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and click near the edge of the tumor on all 6 sides in slice 
views, then click "Start"
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click "Show 3D" button above the segment list.
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Go to Sample Data module and load "CTACardio" data set
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Go to Segment Editor

37

Steffen Bollmann | @sbollmann_MRI | www.mri.sbollmann.net



Create a new segment
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Rename to liver
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Click "Nvidia AIAA" effect, "Segment from boundary points" 
section
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Select "annotation_ct_liver" (model trained to segment liver in 
portal-venous-phase CT image)
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Click "Place markup point" button, and click near the edge of 
the liver on all 6 sides in slice views, then click "Start"
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DeepGrow model requires own GPU server …

43
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Setup steps:

1. https://github.com/NVIDIA/nvidia-docker

2. https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/nvmidl/installation.html#installation

3. https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/aiaa/installation.html#installation

4. https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/aiaa/quickstart.html#running-aiaa

5. https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/aiaa/tutorial/deepgrow.html

https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/nvmidl/installation.html#installation
https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/nvmidl/installation.html#installation
https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/aiaa/installation.html#installation
https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/aiaa/quickstart.html#running-aiaa
https://docs.nvidia.com/clara/tlt-mi/clara-train-sdk-v3.0/aiaa/tutorial/deepgrow.html


ngc registry model list nvidia/med/*
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export dockerImage=nvcr.io/nvidia/clara-train-sdk:v3.0

sudo docker pull $dockerImage

sudo docker run -it --rm --gpus all --shm-size=1G --ulimit memlock=-1 --ulimit stack=67108864 -p 80:80 -v 

/mnt/ResearchFS/steffen/clara-experiments:/workspace/clara-experiments $dockerImage /bin/bash

ngc registry model download-version nvidia/med/clara_train_deepgrow_aiaa_inference_only:1

start_aas.sh --workspace /clara-experiments/aiaa-1

After installation of docker + nvidia docker + SSH tunnel
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- DeepImageJ

- Nvidia Clara integration in Slicer

- HD Bet for brain extraction

- FatSegNet

Examples for DL applications

https://github.com/MIC-DKFZ/HD-BET 48
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• Brain extraction is important 

preprocessing step 

neuroimaging studies

• Most tools aimed at healthy 

volunteers and fail in 

pathologies

• HD-BET is DL based algorithm 

and outperforms six popular, 

publicly available brain 

extraction algorithms (FSL BET, 

AFNI 3DSkullStrip, Brainsuite

BSE, ROBEX and BEaST)

HDBET

https://github.com/MIC-DKFZ/HD-BET 49
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BET, BEaST, and 

MONSTR tend to 

underestimate the brain 

mask 

3DSkullStrip, BSE, and 

ROBEX tend to 

overestimate

https://github.com/MIC-DKFZ/HD-BET 50
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Install

https://github.com/MIC-DKFZ/HD-BET 51
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Installing Python packages is trivial, right?

https://xkcd.com/1987/ 52
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https://xkcd.com/1987/


https://docs.conda.io/en/latest/miniconda.html

-> Installers for Windows, Linux, Mac ☺

Miniconda to the rescue!
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https://docs.conda.io/en/latest/miniconda.html


But …(torch is not available for windows in an updated version)

This sounds easy!
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Conda to the rescue again:
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Working?
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https://docs.microsoft.com/en-us/windows/wsl/install-win10

Windows Subsystem for Linux to the rescue:
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https://docs.microsoft.com/en-us/windows/wsl/install-win10


At least starting ☺
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No.

Getting there?
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Run without GPU:
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Working ☺
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- DeepImageJ

- Nvidia Clara integration in Slicer

- HD Bet for brain extraction

- FatSegNet

Examples for AI models

https://github.com/Deep-MI/FatSegNet 62
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• segmenting visceral and subcuteneous adipose tissue on fat images from a two-point Dixon sequence.

FatSegNet - Adipose Segmentation on Abdominal Dixon MRI

https://github.com/Deep-MI/FatSegNet 63
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https://github.com/Deep-MI/FatSegNet 64
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https://github.com/Deep-MI/FatSegNet 65
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Typos complicate things sometimes



Let’s try in WSL (docker in latest windows 10 runs in WSL)

https://github.com/Deep-MI/FatSegNet 66
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docker run -it --rm --name fatsegnet -u $(id -u) -v $PWD/data/:/tool/Data -v $PWD/output:/tool/Output

adipose_tool:cpu_v1 -loc

Running FatSegNet

https://github.com/Deep-MI/FatSegNet 67
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Worked?

https://github.com/Deep-MI/FatSegNet 68
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Networks are sensitive to data ranges -> 
intensity normalization

https://github.com/Deep-MI/FatSegNet 69
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Dockerfile shows what’s in container: 

For debugging it can help to “de-dockerize”
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Reproducing the environment of the container
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Tensorflow versions require specific Python versions:
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https://anaconda.org/conda-forge/tensorflow/files?page=2



Install tensorflow from conda-forge
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CRICOS code 00025B

@sbollmann_MRI

Thank you

s.bollmann@uq.edu.au

www.mri.sbollmann.net

github.com/sbollmannmri


