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s Learning Objective

This step by step tutorial leads you through developing
command line interface (CLI) for Slicer 4 (http://www.slicer.org)

o (Getting ready
e Building a template module
e Building module for image thresholding
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s Pre-requisite

 Slicer is an open-source software for segmentation, registration
and visualization of medical imaging data

 The platform is developed through a multi-institution effort of
several NIH funded large-scale consortia

o Slicer is for medical research only, and is not FDA approved

« For the general information and “How to” tutorials please Vvisit
http://www.slicer.org/slicerWiki/index.php/Documentation/Nightly/Training
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f? Material

» We recommend to build Slicer 4 from source

» Refer to the following page:
http://www.slicer.org/slicerWiki/index.php/Documentation/Nightly/

Developers/Build_Instructions

* Read prerequisites and platform specific instructions and install all
required tools

 Checkout Slicer source
» Configure and build

 Become Slicer community member:
http://www.slicer.org/slicerWiki/index.php/Documentation/Nightly/

Developers/StartHere
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f? Platforms

* [Add the results of the tests on Linux,
Mac and Windows]
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Run Slicer: path-to-SlicerSuperbuild/Slicer-build/Slicer.exe

List of all available modules is found under

Add Scalar Volumes
Affine Registration

Module Navigation interface

BRAINS Transform Convert

)

BSpiine Deformable Registration Orient Scalar Yolume
£) 3D Slicer 4.2.0-2013-05-30 BSpline to deformation field Otsu Threshold Image Filter
8 Cameras Otsu Threshold Segmentation
File Edt View Help Cast Scalar Volume Performance Tests |
& s e .| CheckerBoard Fiter PET Standard Uptake Value Computation
CLIModuleTemplate Prabe Yolume With Model
E Colors % Reformat e
il Annotations Compare Yolumes Resample DTT Volume
iDSlicer Data Create a DICOM Series Resample Image (BRAINS)
@ DICOM Create Label Map From Probability Maps (BRAINS) Resample Scalar Volume
/  Editor B Crop Volume Resample Scalar Mector DWI Volume
We | C O @ Models Curvature Anisotropic Diffusion Resize Image (BRAINS)
Fa Scene Views Data Rigid Registration
@ Transforms DataProbe Robust Multiresolution Affine Registration
- i Demon Registration (BRAINS) Robust Statistics Segmenter
ﬁw Eid DICC_E View Controllers a5 ticom Snderists
= @ volume Rendering = iy )
i Customize ¢ G D!fﬁ.ls!nn Tensor Scalar Measurerjnents Scene Views
~ Diffusion Weighted Yolume Masking SelfTests
4 A Welcorie 1o Sicer DTlexport Simple IO Test
¥ About | Examples v DTlimport Simple Region Growing Segmentation
N | Wizards v DWI Joint Rician LMMSE Filter SimpleThreshold
¥ The Main Window Informatics v WI Ridian LMMSE Filter Subtract Scalar Volumes
- | Registration v DWI to DTI Estimation Test GridTransform registration
¥ Loading and Saving Segmentation v DWI to Full Brain Tractography Threshold Scalar volume
Quantification v DWI Unbiased Non Local Means Filter Tractography Display
¥ Display Diffusion r DWIConverter Tractography Interactive Seeding
IGT » Easy Registration (BRAINS) Tractography Label Map Seeding T
» Mouse &Keyboard Filtering v| . Editor Transform MRML Files to New EMSegment YO u r m 0 d u | e WI | I S h OW h e re
Surface Models r EMSegment Command-line 4 Transforms
P Documentation & Tutorials Converters EMSegmenter with Atlas Vector Deman Registration (BRAINS)
Endoscopy EMSegmenter without Atlas Wector to Scalar Volume
» Acknowledgment Utilities 4 Endoscopy H Wiew Controllers
Developer Tools 4 Event Broker @ volume Rendering
Legacy 4 Execution Model Tour @ volumes
Testing 4 Expert Automated Registration Voting Binary Hole Filing Image Filter
Work in Progress v Extract Skeleton y Welcome to Slicer
FiberBundleLabelSelect
FiberBundleToLabelMap
Fiducial Registration
Foreground masking (BRAINS)
Gaussian Blur Image Filter
General Registration (BRAINS)
Gradient Anisotropic Diffusion
ML Grayscale Fill Hole Image Filter
Grayscale Grind Peak Image Filter
Grayscale Model Maker
L Histogram Matching
F Image Label Combine
8 Label Map Smoothing
e —
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/
CLI module

« Standalone executables, shared libraries or scripts

e Introduced via plugin mechanism

« XML description produces Ul

« Command line parsing code

o Link: http://www.na-mic.org/Wiki/index.php/File:Slicer4_CLI.ppt
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-
Creating module: Step 1

« Make sure that any version of Python is installed on your
computer

 From Slicer source directory run the command:
JULtllities/Scripts/ModuleWizard.py --template
JExtensions/Testing/CLIExtensionTemplate --target
..My _Module My Module

e This command created a new directory “My_Module”
parallel to Slicer source directory
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Build extension: Windows

 Run cmake with ../My_Module as a source directory and
path-to-SlicerSuperbuild/Slicerbuild/Modules/CLI/My_Module
as a build directory

« Use default settings

« Compile using VC
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Build extension: Linux

$ mkdir MyModule-build
$ cd MyModule-build

$ cmake -DSlicer DIR:PATH=/path-to-Slicer-
Superbuild/Slicer-build ../MyModule

$ make
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Set the path to My_Module in the Application Settings

E 3D Slicer 4.2.0-2013-05-30

File

JDSlicer

Welcome

= Q0 Q| VO &«E «

| Gz Load DICOM Data H

[Gac; Load Data |

| 48 Customize Slicer ‘ |

€ pownload Sample Data |

» About

} The Main Window

} Loading and Saving

¥ Display

¥ Mouse & Keyboard

» Documentation & Tutorials

»  Acknowledgment

¥ Data Probe

t~| 8 B R4~
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B} 3D Slicer 4.2.0-2013-05-30 =)

File Edit View Help

Modules: | 24 Welcome to Scer 7| - y <4 W U % E A E t b fm Ha e T

2 x G

{?‘ IDSlicer
Welcome

i Settings

Skip loading of loadable modules command-iine plugins scripted loadable module
Prefer Executable CLIs:

Cache Show hidden modules:

: 4

[Bicowy Load DICOM Data QtTesting :

< = & Evﬂ;nn Temporary directory: C:/Nadya/SlicerRT-build finner-buildlib/Slicer-4. 2/di-modules
=

{#! Customize Slicer Volume rendering

S Add
¥ About
Remove
¥ The Main Window P ¥ ACPC Transform v
Il + Add Scalar Volumes
» Loading and Saving ¥ 'aiﬁ'_“e Registration
¥ ) Annotations
¥ g i ¥ BRAINS Transform Convert 3
P ¥ Bpline Deformable Registration
Il ' B3pline to deformation field
P Mouse &Keyboard ¥ @ cameras
¥ Cast Scalar Yolume had
¥ Documentation & Tutorizls Default startup module: Velcome to Slicer T
—_— — Eavanis
» Acknowledgment Favorite Modules: @ @ S [ g A
Drag & dhop from Modules | [
i S Transforms Editor Remove
Volumes Models Annotations B

[IR)

required!
mest be restarted to take into sccount the new values of the following properties:

=

Restart Slicer!
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Find the module CLIModuleTemplate in the Module Navigation interface

@ 30 Slicer 4.2.0-2013-05-30

File Edit View Help

@ @ Modules:

@ 3DSlicer
Welco

Load DICC

| 48 Customize ¢

b About

-l

The Main Window

-

Loading and Saving

-

Display

-

Mouse & Keyboard

Documentation & Tutorials

|-

-

Acknowledgment

E] Annotations
A Data

&5 picom

< Editor
Models

Ha Scene Views
s Transforms
! View Controllers
. Volume Rendering
a Volumes

B Welcome to Slicer

Examples
Wizards
Informatics
Registration
Segmentation
Quantification
Diffusion

16T

Filtering
Surface Models
Converters
Endoscopy
Utilities
Developer Tools
Legacy

Testing

Work in Progress

¥ DataProbe

o

ACPC Transform

Add Scalar Volumes

Affine Registration

Annotations

BRATNS Transform Convert
BSpline Deformable Registration
BSpline to deformation field
Cameras.

Cast Scalar Volume

olars
Compare Volumes

Create 3 DICOM Series

Create Label Map From Probability Maps (BRAINS)

' Crop Volume

Curvature Anisotropic Diffusion
Data

DataProbe

Demon Registration (BRAINS)
DICOM

Diffusion Tensor Scalar Measurements
Diffusion Weighted Violume Masking
DTlexport

DTlimpart

DWI Joint Rician LMMSE Filter
DWI Rician LMMSE Filter

DWI to DTI Estimation

DWI to Full Brain Tractography
DWI Unbiased Mon Local Means Filter
DWIConverter

Easy Registration (BRAINS)
Editor

EM3Segment Command-ine
EMSegmenter with Atlas
EMSegmenter without Atlas
Endoscopy

Event Broker

Execution Model Tour

Expert Automated Registration
Extract Skeleton
FiberBundlelabelSelect
FiberBundleToLabelMap

Fidudial Registration

Foreground masking (BRAINS)
Gaussian Blur Image Filter
General Registration (BRAINS)
Gradient Anisotropic Diffusion
Grayscale Fill Hole Image Filter
Grayscale Grind Peak Image Filter

Label Statistics
Landmark Registration
Linear Registration
Mask Scalar Volume
Median Image Filter
Merge Modelz
Model Maker
Mode! To Label Map
Models
Multiply Scalar Volumes
MultivolumeExplorer
NAITK MRI Bias correction
3£ OpenIGTLinkIF
Orient Scalar Yolume
Otsu Threshold Image Filter
Otsu Threshald Segmentation
Performance Tests
PET Standard Uptake Value Computation
Probe Volume With Mode!
% Reformat
Resample DTI Volume
Resample Image (BRAINS)
Resample Scalar Volume
Resample Scalar fvector /DWT Yolume
Resize Image (BRAINS)
Rigid Registration
Robust Multresolution Affine Registration
Robust Statistics Segmenter
. Sample Data
Fa Scene \Views
SelfTests
Simple IO Test
Simple Region Growing Segmentation
Subtract Scalar Volumes
Test GridTransform registration
Threshold Scalar Volume
Tractography Display
Tractography Interactive Seeding
Tractography Label Map Seeding
Transform MRML Files to Mew EMSegmenter Standard
@ Transforms
Vector Demon Registration (BRAINS)
Vector to Scalar Yolume
H View Controllers
. Volume Rendering
@ Volumes
Voting Binary Hole Filling Image Filter
a Welcome to Slicer
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Open the module. Congratulations!

r
E 3D Slicer 4.2.0-2013-05-30

File Edit WView Help

Ba ) ER v A [aredieeme 2™ QO P @ @ & <

@ 3DSlicer

t - @ A 4

[=]E]

P Help & Acknowledgement

¥ (CLIModuleTemplate

Parameter set: [CLIModuIeTemplabe

L1

¥ 10

Sigma [ 1.0

[P

Input Volume [Select a Volume

ALAIR 1

Output Volume | Select a Volume

Status: Idle

Restore Defaults ] [ AutoRun -
]

¥ Data Probe
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-
Creating module: Step 2

 Download sample data:
https://forge.abcd.harvard.edu/gf/download/

frsrelease/85/2851/hello_cli.zip
 The name of directory is

the name of the Module as

It appears in the list of modules

4 | SimpleThresheld
| CMakelLists

4 | SimpleThreshold

. Data

. Testing
| CMakelLists
¢+ SimpleThreshold
| SimpleThreshold
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-
Module function

processing

Input image

Output image
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Module description

GUI XML
- <image>
_ I0 <name>inputVolume</name>
<label>Input Volume</label>
Input Volume l celect a Volume <channel>input</channel>
<index>0</index>
<description><![CDATA[Inputvolume]]></decription>
Output Violume l Select a Volume </image>IO [ e ! i
<integer>
<name>lowerThreshold</name>
* ThresholdParameters <longflag>--lowerThreshold</longflag> o
<description><![CDATA[The lower threshold]]></description>
<label>Lower Threshold</label>
Lower Threshold [ 10 <default>10</default>
</integer>
Upper Threshu::lu:l| 50 <integer>
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-
Module coding

typedef itk::ImageFileReader<InputimageType> ReaderType;
typedef itk::ImageFileWriter<OutputimageType> WriterType;

typename ReaderType::Pointer reader = ReaderType::New();
reader->SetFileName( inputVolume.c_str() );

itk::GetlmageType(inputVolume, pixelType, componentType);

typedef itk::BinaryThresholdimageFilter<
InputimageType, OutputimageType> FilterType;

typename FilterType::Pointer filter = FilterType::New();

filter->SetLowerThreshold(lowerThreshold);
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-
Compile the module

 From Slicer source directory run the command:
JULtllities/Scripts/ModuleWizard.py --template
../SimpleThreshold --target ../SimpleThreshold
SimpleThreshold

e Build extension (pp 9,10)
o Start Slicer

« Set the path to SimpleThreshold in the Application
Settings (pp 11,12)

 Restart Slicer
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' Loading data

£ 30 Slicer 4.2.0-2013-05-30 == =

File Edit View Help

Modules: . | simpleThreshold

Fa x;b-v >~

¥ Help & Acknowledgement

~ SmpleThreshold

Parameter set: | SmpleThreshold s oo

— | [choose Directory to Add [Choose Fie(s) to Add

v 10
= Show Options
Input Volume | Select & Volume

- File Description
Output Yolume | Select a Yolume

¥ Thresholdrarameters

Lower Threshold | 10

Upper Thresheld | 50

Navigate to the location of ct_head.mha

L Reset x Cancel
Status: Ide
.
Restore Defaults || Autorun v e Apply C I I C k O K
~ Data Probe
L
-
B
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{5 3D Slicer 42.0-2013-05-30 =&

File Edit View Help

Eﬁ @ Modules: ', | SimpleThreshold C_l -- e. o 0 ° Gy @ & t - E i Eh. .é. -

em R
@ 3DSlicer

- Choose ct_head.mha in Input Volume and
- “Create new Volume” in Output Volume

LLd

Input Volume ‘ ct_head

s

Output Volume | Output Volume

¥ ThresholdParameters

Lower Threshold ‘ 10

EIDIEIG

Upper Threshold [ 50

Click Apply

Restore Defaults || AutoRun L4 Cancel
¥ Data Probe
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' Saving data

& 3D Slicer 42.0-2013-05-30 = | B X

Fle Edit View Help

Modules: ‘L, |SimpleThreshold = Q0 Q|P O &« B ~ E|t~| 8 A |+~
e

P Help & Acknowledgement

* SimpleThreshold

Parameter set: | SimpleThreshold

¥ Io

Input Volume | ct_head | 5 Save Scene and Unsaved Data

% -

Output Yolume | Qutput Volume

¥ ThresholdParameters

Lower Threshold | 10 v File Mame File Format Directory
Upper Threshold | 50 +| 2013-06-11-Scene.mrml | MRML Scene {.mrml) = €:fcygwinfhome Madya
ct_head.mha Metalmage (.mha) S F:/Work/CT_for_noise |

l Cifeygwin/home Madya
NRRD {.rhdr}
MetaImage {.mhd)
Metalmage {.mha)
RAW (.raw)
VK ()
Change direc Analyze (.hdr)

¥ Output Volu

e — T
P88 oy (.img.7)
BMP (.bmp)
BMP (BVP)
BioRad (pic)
GIFL (.gipl)
Status: Comple CIPL (-gipl.gz)

Crrrrrrrrrrrrrrzrrrrrrrrrrrrrrrrrrr el

IJPEG (.jpeg)
Restore Defaults AutoRun | v Cancel Apply JPEG {,JPG)
¥ Data Probe ]
LSM (.lsm)
LSM (.L5M)
NifTI (.nia)
NfTL (o)

: NIFTT (.nii.gz)
PNG (.png)
PING (.PNG)

Cotirms dmbe £ e

=
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¢ | |
' Contact information

If you have questions please contact Greg Sharp at
E-mail:
Tel: (617) 724 3866
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