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Slicer3

* An end-user application for
Image analysis

* An open-source environment
for software development

* A software platform that is
both easy to use for clinical
researchers and easy to

Integrated VIume Rendering. extend for programmers
R.Kikinis
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Before Slicer3

# slicer 2.7-opt

File View Help Modules

Data
Alignments m ModelMsaker

Add Add
Volume Nodel
Add Trsnslmml Add Matrix|

MRML File Contents [Current Scene}.
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_or] Asxisl | B2 None 1 _or] ssgittal | Ba| Nene | _or] Corsnal | 8o Mone |
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istraticn...

Module wtkSubVolume. ..
Mpodule wtkTeem..
Module wtkTensorUtil
Module wtkIransformVolume...

Module vtkVolumeTextureMapping. ..

Launching Slicer 2 opt...

Warning: updating wyear in copyright text to 2008 from 2007

MainBoot: Reading Options.xml
Ready
{slic

I
w
1

&)

win3z2 04-20) 4
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3DSlicer

Programming into Slicer2

f Slicer 2.7-opt
Fie View Help Modules

EMAtlssBrainClassifier

1. 5elect Input Channels:

A None I
TZ: MNone

Align T2te T1?  On I Off

2. Define Parameter Settings:

Generate 30 Models: | O _Off |
Working Directory: Ic:."s“ﬂalz.?fS“EElz._nJ
‘Save Segmentation: I? Off |

Start Segmentation

#

#1. Step

#

set f $fSeg.fStep1
DevAddLabel $f.ITitle "1. Select Input Channels: " WTA
pack $f.ITitle -side top -padx $Gui(pad) -pady 1 -anchor w
frame $f.finput -bg $Gui(activeWorkspace)
pack $f.flnput -side top -padx 0 -pady 0 -anchor w
foreach frame "Left Right" {
frame $f.finput.f$frame -bg $Gui(activeWorkspace)
pack $f.finput.f$frame -side left -padx 0 -pady $Gui(pad) }
foreach LABEL "T1 T2" Input "SPGR T2W" {
DevAddLabel $f.finput.fLeft.I$Input " ${LABEL}."
pack $f.flnput.fLeft.I$Input -side top -padx $Gui(pad) -pady 1 -anchor w
set menubutton  $f.finput.fRight. m${Input}Select
set menu $f.finput.fRight. m${Input}Select.m

eval {menubutton $menubutton -text [Volume($EMAtlasBrainClassifier(Volume,${Input}),node)
etName] -relief raised -bd 2 -width 9 -menu $menu} $Gui(WMBA)

eval {menu $menu} $Gui(WMA)
TooltipAdd $menubutton "Select Volume defining ${Input}"
set EMAtlasBrainClassifier(mbSeg-${Input}Select) $menubutton
set EMAtlasBrainClassifier(mSeg-${Input}Select) $menu
# Have to update at UpdateMRML too
DevUpdateNodeSelectButton Volume EMAtlasBrainClassifier Seg-${Input}Select Volume,$Input
pack $menubutton -side top -padx $Gui(pad) -pady 1 -anchor w }
rame $f.fAlign -bg $Gui(activeWorkspace)
TooltipAdd $f.fAlign "If the input T1 and T2 are not aligned with each other set flag here"
pack $f.fAlign -side top -padx 0 -pady 2 -padx $Gui(pad) -anchor w
DevAddLabel $f.fAlign.IAlign "Align T2 to T1? "
pack $f.fAlign.IAlign -side left -padx $Gui(pad) -pady 1 -anchor w
foreach value "1 0" text "On Off" width "4 4" {
eval {radiobutton $f.fAlign.r$value -width $width -indicatoron O\

-text "$text" -value "$value" -variable EMAtlasBrainClassifier(Aligninput) } $Gui(WCA)
pack $f.fAlign.r$value -side left -padx 0 -pady O }
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3DSlicer

7 Slicer
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Warni ing year in copyright text to 20!
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File Edt View Window Help Fesdback
E o EEE —

@ 3DSlicer

Fr—

* Welcome & About

3pslicer \Welcome

90 Sliceris a free apen source software platform for medical image processing and 30 visualization of image data,
‘This module contains some basic information and useful links to getyou started using Slicer. Please see our website
hitp:fhnww slicer.org and the documentation on our wikifor mare information:

5

0 sliceris distibuted under a BSD-Stye license:
please s bty slicer, orgjealbinfLicens efSlicerlicenseForm pl. The sofivare has been designed for research
purposes only and has not been reviewed or approwed by the Food and Dug Administration, ar by any ofher agency.

Hint: to open any information panel below, click on ifs grey fille bar.

Don'tshaw this module on startup.
¥ Ouerview
~ Basic & Extended Modules
* Manipulate Slice Views

E@EDE

* Manipulate 30 View

From Slicer2 to Slicer3

X! 3D Slicer Version 3.6

~Slicer3

1 details aboutthe contribution and software license agreement
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~3DSlicer

he New Execution Model

e Na %/ 3D Slicer Version

<?xml version="1.0" encoding="utf-8"?>
File Edit View indow Help Feedback

@ E Mt JEp— E m
D 3DSlicer

<executable>

<category> Demonstration </category>

» <title> Hello World </title>

<description> Slicer Developer Course </description>
<version> 1.0  </version>

¥ Help & Acknowledgement <documentation-url> </documentation-url>

Hello World <license></license>

Parameter set = <contributor>
-

Status 1dl Sonia Pujol, Ph.D., Surgical Planning Laboratory, Harvard Medical School </contributor>
atus =

e — <acknowledgements> National Alliance for Medical Image Computing (NAMIC), Grant U54 EB005149.
" nputOutpul </acknowledgements>
Input Volume : <parameters>

Qutput Volume = <label>Input/Output</label>
-l

<description>Input/output parameters</description>
r Discrete Gaussian Parameters

<image>
Variance 0.6 -

<name>helloWorldIinputVolume</name>

Default Apply <label>Input Volume</label>

<channel>input</channel>
<index>0</index>
<default>None</default>
<description>Input volume</description>
</image>
<image>

<name>helloWorldOutputVolume</name>
“* Manipulate Slice Views

EEELEE

“* Manipulate 30 View

<label>Output Volume</label>

<channel>output</channel>

<index>1</index>

<default>None</default>

<description>Output filtered</description>

</image>

</parameters>

< >
None RAS: (1312, 139.0, 2.0), /executable
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&~ Slicer3 Execution Model

* This course is based on the Execution Model which
provides a mechanism for incorporating command line
programs as Slicer modules.

* Slicer Communication with external executables

* Jim Miller, Dan Blezek, Bill Lorensen (GE)

http://www.slicer.org/slicerWiki/index.php/Slicer3:Execution_Model Documentation

©2010,ARR
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1 — | earni ng ObjeCtive

Following this course, you'll be able
1) to plug-in an external program into Slicer3

2) to implement an image filter and to run the
analysis from Slicer3

3) to write and run a test using the CTest tool

©2010,ARR
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Material

This course requires the following material
* Slicer 3.6 Software

* HelloWorld_Plugin.zip

Disclaimer

It is the responsibility of the user of 3DSlicer to comply with both the terms of
the license

and with the applicable laws, regulations and rules.

©2010,ARR
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(/|2 ~3DSlicer

HelloWorld Plugin.zip archive

Unzip HelloWorld_Plugin.zip

HelloWorld.xml
(Execution Model)

HelloWorld.cxx
(application)

spgr.nhdr
spgr.raw.gz

(124 SPGR images)

CMakelLists.txt
(CMake)

©2010,ARR
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|#} spsiicer
5

Overview

Part A: integration of the HelloWorld program
into Slicer3

Part B: implementation of a Discrete
Gaussian filter within the HelloWorld module

Part C: implementation of a test for the
HelloWorld module

©2010,ARR
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3DSlicer

Part A:
Integrating an
executable into Slicer3

<description=
Slicer Developer Course =/description=
<version>

L R e B ) B | | HelloWorld.xml

- - | | HelloWerld.xml 3

)

<fversion=
<documentation—url=
http://www.na-mic.org/Wikisindex.phpsSlicer3:Training =/documentation
<license==/license=
<centributor=
nia Pujol, Ph.D., Surgical Planning Laboratory, Harwvard Medical Schq
<acknowledgements>
his work is part of the National Alliance for Medical Image Computing]
<parameters>
<label=Input/0utput</label=
<description=Input/output parameters</description=
<images=
<name=>helloWorldInputVolume=/name=

<label=Input Volume</label= Vel [« HelloWorld.cxx )
—channeloinpute/channe l=> =+ |« HelloWorld.cxxil 3 <No selected symbol> & S| |Cy
=index>B=/index> [ [Winclude <iostream=

=default=None=/default=

int mainlint arge, char * argw [1)
=description=Input volume=/description= i

</image> std::cout << "Hello World!" << std::endl:
<image> return 8;
<name=helloWorldOutputVolume=/name=
<label>Dutput Volume=/label= u

<channel=output=/channe L=
<index>l</index>
<default=None=/default=
<description=Output filtered</description=
</image=
</parameters>
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&~ Slicer3 Execution Model

* The Execution Model which provides a mechanism
for incorporating command line programs as Slicer
modules.

* The Slicer modules are described using XML files
which are used to generate

— the C++ command line code
— the Graphical User Interface (GUI).

©2010,ARR
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-~ Modifying CMakelLists.txt

CMakelLists b | : :
mes o a s m o m s Open the file CMakelLists.txt located
project (HelloWorld) . .
. | ) in the directory
cmake minimum required (VERSION 2.§)

Im—g ‘ /HelloWorld _Plugin/HelloWorld/
include (S

find package(Slicer3 REQUIRED)
{5licer3 USE FILE})

# Default install prefix
slicer3 set default install prefix for external projects()

ta s st s ds st dsdssds:
# Hello World plugin

FHFEd

[ I s I I
# Tests for the plugin

enable testing()

#H#FE4 A

<] |
Ln1, Col1 Insert Sel: Normal DOS  File size: 399
©2010,ARR
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£ = Editing CMakelLists.txt — part 1

doeeree—Add the following lines to CMakeLists.txt

........................
project (HelloWorld)

e menmn zemires o S€L (CLP HelloWorld)
o e rscer 5@t (${CLP}_SOURCE ${CLP}.cxx)

include (5{5 __Ler3

# Default _nu_ta___prt_lef_xgenerateCIp($ {CLP}_SOU RCE $ {CLP} Xml)

slicer3 set default inst

#hFdEE
# Hello World plugin

set (CLP HelloWorld)
set (5{CLP} SOURCE ${CLP}.cxx)
generateclp (${CLF} SOURCE ${CLP}.xml)

#

Lt et ta st tattas st
# Tests for the plugin

GENERATECLP generates the file HelloWorldCLP.h for
parsing the command line arguments.

‘CLP" means Command Line Processing

©2010,ARR
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& Editing CMakeLists.txt — part 2

3 st Add the following lines to CMakelLists.txt after the

| | 10

# Slicer3
f nd_package(Slicer3 [

# Default install pref

#HiddEFdE
# Hello World plugin

set (CLP HelloWorld)
set (S{CLP} SOURCE 5{CLP}.cxx)
generateclp (S{CLP} SOURCE 5{CLP}.xml)

add executable (${1 ${${CLP} SOURCE})
slicer3 set plugins output path (${CLP})
target link libraries (S{CLP} ${ITK LIBRRRIES})

R R

#Hidd
# Tests for the plugin

enable testing()

bonhigenerateclp’ line you just added
Srestadd_executable(${CLP} ${${CLP}_SOURCE})
meuee s (s11cx3 vz Sl |C@F3_Set _plugins_output path(${CLP})

Save the file after ed

ADD _ EXECU’TABLE"‘creates the stand-alone executable
HelloWorld.exe that can be run from a command line.

Ln 23, Caol1 Insert Sel: Normal
©2010,ARR

D03 File size: 744

seen sz i afgrget link libraries (${CLP} ${ITK LIBRARIES})

iting
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. Configuring HelloWorld - WINDOWS
B e (1/5)

 Launch the CMake executable located in the
directory Slicer3-lib/CMake-build/bin

= [cygdrive/c/slicer3dev/Slicer3-lib/CMake-build/bin

$ cd c:slicer3dev/Slicer3-lib/CHake-build/bin/

$ ./CHakeSetup.exe

©2010,ARR


http://na-mic.org/

- Configuring HelloWorld - WINDOWS
4 (2/5)

+ CMake 2.6 - patch 0 — O x
“Where is the source code: |C:"-,SIiu:erCDurses'\,Pngramming\HelIDWDrld Browse. . [ Show Adwvanced Yalues
‘“Where to build the binaries: |C:"-,Sliu:erCDurses'\,Pngramming\HeIIDWDrId-build ﬂ Browse. . [~ Suppress devWarnings

Cache Values

Enter the path to the \HelloWorld directory
that contains the source code

Enter the path to the \HelloWorld-build
directory where the binaries will be built

Click on Configure

Right click on & cache walue for additional options (delete, ignore, and help).
Fress Configure to update and display newwalues in red.
Press OK to generate selected build files and exit.

Cancel Delete Cache Help

Configure

©2010,ARR
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Configuring HelloWorld - WINDOWS
(3/5)

Select the compiler which is installed
| .
on your machine, and click on OK

3DSlicer

YWhere is the source code: |C:".,SIiu:erCDurses'\,Pngramming\HElIDWDrld Hrowse. . [ Show Ag#8nced Values
‘“Where to build the binaries: |C:"-,Sliu:erCDurses'\,Pngramming\HeIIDWDrId-build ﬂ Browse. . [ Zfhpress devWarnings

Cache Values

Select Generator

Please select what build system you want CMake to generate files for.
You should select the tool that you will use to build the project.
Press OK once you have made your selection.

Build For: | Visual Studio 7 .NET 2003 |

0K | Cancel

Right click on & cache walue for additional options (delete, ignore, and help).
Fress Configure to update and display newwalues in red.
Press OK to generate selected build files and exit.

Configure Cancel Delete Cache Help

©2010,ARR
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Configuring HelloWorld - WINDOWS
(3/5)

A A CMake message appears as CMake
cannot find the path to Slicer3

~3DSlicer

Where is the source code: |C:\SIicerData'\,Prugramming—StanfDrdEDElB'\HeH

Wwhere to build the binaries: CI'Ck On Ca ncel

Cache Values

CMake Error at CMakelLists.txt:6 (find_package):
find_package could not find module FindSlicer3.cmake or a configuration
file for package Slicer3.

Adjust CMAKE_MODULE_PATH to find FindSlicer3.cmake or set Slicer3_DIR to
the directory containing a CMake configuration file for Slicer3. The file
will have one of the following names:

Slicer3Config.cmake
slicer3-config.cmake

(Press Cancel to suppress any further

oK

Canfigure Cancel Delete Cache Help

Detecting Cxx compiler ABl info - done

©2010,ARR
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Configuring HelloWorld - WINDOWS
(4/5)

3DSlicer

Enter the path to the \Slicer3-build
4 s directory, and click on Configure.

YWhere is the source code: |C:"-,SIiu:erCDurses‘-,Pngramming\HelIDWDrld Hrowse. . | | Show Advanced Yalues

YWhere to build the binariES:|C:"-,SIiu:erCDurses'\,Pngramming\HeIIDWDrId-build LI Browse. . | Suppress devWarnings

— Cache Walues

(o]

C./Program Files/H
1500
Ciislicerdden/Slicer3-build

Right click on & cache walue for additional options (delete, ignore, and help).
Fress Configure to update and display newwalues in red.
Press OK to generate selected build files and exit.

Configure

(0]:4 Cancel Delete Cache Help

y 4

Install path prefix, prepeWﬂes.

©2010,ARR
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Configuring HelloWorld - WINDOWS
(5/5)

CIick on OK to generate the build files
‘ — in the HelloWorld-build directory, and

‘“Where is the source code: |C:"-,SIiu:erCDurses'\,Pngramming\HelIDWDrld eX|t

3DSlicer

‘“Where to build the binaries: |C:"-,Sliu:erCDurses'\,Pngramming\HeIIDWDrId-build ﬂ Browse. . [~ Suppress devWarnings
Cache Values

BUILD_TESTIMG (o]

CMAKE_INSTALL_PREF< C:/Program Files/Hello'Waorld

DART_TESTING_TIMEQLT 1500

Slicera_DIR Ciislicerdden/Slicer3-build

Right click on & cache walue for additional options (delete, ignore, and help).
Fress Configure to update and display newwalues in red.
Press OK to generate selected build files and exit.

(0] Cancel Delete Cache Help

Build the testing tree.

©2010,ARR
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B -.Configuring HelloWorld (Linux & Mac) 1/4

* From the HelloWorld-build/ directory,
launch the ccmake executable located in the
Slicer3-lib/CMake-build/bin/ directory

Fle Edit View Terminal Tabs Help

b2 d4 3:/projects/na-mic/spujol/software/slicer3-developer/slicer3Munich2008/munichData% cd HelloWorld Plugin/HelloWorld-build/ (4]
b2 _d4 3:/projects/na-mic/spujol/software/slicer3-developer/slicer3Munich2008/munichData/HelloWorld Plugin/HelloWorld-build% /projects/na-mic/spujol/software/
slicer3-developer/slicer3Munich2008/Slicer3-1ib/CMake-build/bin/ccmake ../HelloWorld

* cd HelloWorld _Plugin/HelloWorld-build/

~ « pathfto/Slicer/build/Slicer3-lib/CMake-build/bin/ccmake
../HelloWorld

[

©2010,ARR
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Fle Edit View Terminal Tabs Help

Page 0 of 1

EMPTY CACHE

EMPTY CACHE:

Terminal

Hit ¢ to configure

Press
Press
Press
Press

[enter] to edit option

[c] to configure

[h] for help Press [g] to quit without generating
[t] to toggle advanced mode (Currently Off)

CMake Version 2.6 - patch 1 RC-3

You need to enter the path to Slicer3 manually:
Press e to get to the configuration options

Terminal

Fle Edit Wiew Terminal Tabs Help

CMake Error at CMakelLists.txt:6 (find package):

find package could not find module FindSlicer3.cmake or a configuration
file for package Slicer3.

Adjust CMAKE MODULE PATH to find FindSlicer3.cmake or set Slicer3 DIR to

CMake produced the following output

Press [e] to exit help

CMake Version 2.6 - patch 1 RC-3

©2010,ARR
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B Configuring HelloWorld (Linux & Mac) 3/4

Fle Edit View Terminal Tabs Help

Page 1 of 1
CMAKE BUILD TYPE
CMAKE_INSTALL PREFIX /usr/local
EXECUTABLE OUTPUT PATH
LIBRARY OUTPUT PATH

Slicer3_DIR Slicer3 DIR-NOTFOUND

se the type of build, options are

1 Relea Rel hDeb
Pre [enter] to edit opt CMake Version 2.6 - patch 1 RC-3
Pre [c] to configure
Press [h] for help Press [g] to quit without generating
Press [t] to toggle advanced mode (Currently O0ff)

Enter the path to the directory Slicer3-build/:

* Arrow down to the Slicer3 DIR and Hit Enter to edit the path
* Arrow up once you have finished editing the path
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B Configuring HelloWorld (Linux & Mac) 4/4

Ele Edit View Terminal Tabs Help

CMAKE_BUILD_TYPE
CMAKE_INSTALL_PREFIX
EXECUTABLE_OUTPUT_PATH
LIBRARY_OUTPUT_PATH
Slicer3 DIR

/usr/local

/projects/na-mic/spujol/software/slicer3-developer/slicer3Munich2008/Slicer3-build/

LIBRARY QUTPUT PATH: Single output directory for building all libraries.

Press [enter] to edit option
Press [c] to configure
Press [h] for help Press

Press [t] to toggle advanced mode (Currently Off)

CMake Version 2.6 - patch 1 RC-3

[g] to quit without generating

Press C to configure
Press C to configure again
Press G to generate the Makefile
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B e HelloWorld.xml|

<?xml version="1.0" encoding="utf-§ "~
<executable>

Open the file HelloWorld.xml

Demonstration </category>

Module located in the directory

Hello World </title> .
At HelloWorld Plugin/HelloWorld
D eSCH pt'O n Slicer Developer Course </d -
<version>
1.0 </version>
<documentation-url>
http://www.na-mic.org/Wiki/index.php/Slicer3: Training </documentation-url>
<license></license>
<contributor>
Sonia Pujol, Ph.D., Surgical Planning Laboratory, Harvard Medical School </contributor>
<acknowledgements>
This work is part of the National Alliance for Medical Image Computing (NAMIC),
M Od u I e funded by the National Institutes of Health through the NIH Roadmap for Medical Research,
P a ra m ete rS Grant U54 EB005149. </acknowledgements>
<parameters>
<label>Input/Output</label>
<description>Input/output parameters</description>
<image>
<name>helloWorldIinputVolume</name>
<label>Input Volume</label>
<channel>input</channel>
<index>0</index>
<default>None</default>
<description>Input volume</description>

LV ALV,

</image>
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Module Description

<?xml version="1.0" encoding="utf-8"?>

<executable>
<category>

—_Damanctrationc/catonani
<title>

— oo iitie>
<description>

STiCEr Developer course</description=
<version>
1.0</version>
<documentation-url></documentation-url>
<license></license>
<contributor> Sonia Pujol, Ph.D., Surgical Planning Laboratory, Harvard Medical School </contributor>
<acknowledgements>

This work is part of the National Alliance for Medical Image Computing (NAMIC), funded by
the National Institutes of Health through the NIH Roadmap for Medical Research, Grant U54

—FEB005440-
</acknowledgements>

©2010,ARR


http://na-mic.org/

~3DSlicer

Module Parameters

<parameters> I

<label>Input/Output</label> ‘
<description>Input/output parameters</description>

Input
Volume

<image>
<name>helloWorldInputVolume</riaina> A file that
<Iabe|>|np.ut Volume</label> Specifies
<channel>input</channel>
<index>0</index>
<default>None</default>

the image

<description>Input volume</description>

Output

</image>
<image>
<name>helloWorldOutputVolume</name>
<label>Output Volume</label>

Volume <channel>output</channel>
<index>1</index>
<default>None</default>

T <description>Output fiIterecI</description>
©2010

</parameters>
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Modifying the source code

Open the file HelloWorld.cxx
# include <iostream>

int main(int argc, char * argv [])

{

std::cout<< “Hello World I"<<std::endl;

return O ;

}

©2010,ARR
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(|| 3Ds|icer

Modifying the source code

Add the following lines to the file HelloWorld.cxx

# include <iostream>

\ #include "HelloWorldCLP.h"

int main(int argc, char * argv [])
{

| PARSE_ARGS;

td:: t<< “Hello World !"<<std::endl:

return EXIT SUCCESS ;

}

©2010,ARR
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& Building HelloWorld.exe

Mac/Linux

Run ‘make’ in the directory HelloWorld-build/

Windows

In Visual Studio, select Build=> Build Solution to build the solution
HelloWorld.sln located in HelloWorld-build/

©2010,ARR
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& e Building HelloWorld.exe

Mac/Linux

HelloWorld.exe is located in
/HelloWorld-build/lib/slicer3/plugins

Windows
HelloWorld.exe is located in
/HelloWorld-build/lib/slicer3/plugins/debug

©2010,ARR
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Running Slicer3

Mac/Linux
Run ‘./Slicer3’ in Slicer3-build/

Windows

Run “./Slicer3’ in Slicer3-build/

©2010,ARR
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Running Slicer3

anm X/ 3D Slicer Version 3.6

Click on the View—->Application

e Skearivakame

B Settings in the main menu

“ Welcome & About

3bslicer Welcome

3D Sliceris afree open source software platform for medical image processing and 3D visualization of image data.
This module containg some basic information and useful links to getyou started using Slicer. Please see our website
http diwww.slicer.org and the documentation on aurwiki for more infarmation

hitp fhwww.slicer. org/slicerWikiiindex.php/Documentation-3.6.

3D Sliceris distributed under a BSD-style license; for details aboutthe contribution and software license agresment, .
please see htpfiwww slicer.org/cgi-bindlicensedSlicerLicenseForm.pl. The software has been designed for research
purposes only and has notbeen reviewed or approved by the Food and Drug Administration, or by any other agency. ol - Hano - -~ Hana - — - Hano -
- - - - -
HNena = Hena = Hena Mona = Hona = Hena =
= - - = -

Hint: to open any information panel below, click on itz grey title bar.

Don't show this module on startup.
T Overview
T Basic & Extended Modules
“ Manipulate Slice Views
“ Manipulate 30 View
PoS @ 1l
g - O
0 wom
A

4
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~ Setting the HelloWorld plugin path

%] 3D Etinnmdtenis

Select Module Settings from
BE| | e [

[DIE @ [ ]

B i i the Application Settings GUI

¥ Help & Acknowledgement

* Hello World
Parameter set
AAA */ Application Settings
Status |dle Interface Settings ! Intertace Setings x
“ Inputroutput Drag & Drop Settings Confirm an exit
Toolbar Settings "
e Confirm send error log on exit
InputVolume = Print Settings g
Slicer Settings Save userinterface size and position on exit
QutputVolume 2 N
- Font Settings Show splash screen
o - Module Settings Show balloon help
Discrete Gaussian Parameters Remote Data Handling Setlings N
N Position of view panel
Variance |05 = I1A4-FEMesh Settings

Default Appl
Execute the module

“ Manipulate Slice Views

ERELEL

“ Wanipulate 30 View

Application Settings
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= Setting the HelloWorld plugin path

[ e M i N Applic

| — Interface Settings : Module Settings CIICk On the Add a preset

— Drag & Drop Settings

Toolbar Settings 2e=nenishyytton, and enter the path to

— Print. Settings Select Modules.

oo Seramas® = was commarH @] QN Orld.exe.

Home Madule:
— Module Settings

— Remote Data Handling Settings Extensions Install Path: [ ruserststuartwallacesSlicerdstuartwallace
— 1A-FEMesh Settings

Temporary Directory:

- Directory

fUsersfstuartwallacefDesktop/HelloWord_Plugin/HelloWorld-bui
fUsersfstuartwallacefDesktop/Hello Python

I:l HUsersfztuartwallacesSlicerdstuartwallace

@ :

— Ick an the "Add a preset” button to add one or mare new user
module paths. Atypical Module path ends with libfSlicer3/Modules,
whereas a PluginsfCLP path ends with lib/Slicer3/Plugins.

User defined colar file paths:

Close
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" Setting the HelloWorld plugin path

™o O

vE——
l — Interface Settingzﬁ : Module SeﬁirThe path to the Helloworld
[ Toalbar Sottings executable is set-up in Slicer3.

— Toolbar Settings

— Print Settings Select Madu

— 3Slicer Settings Load Command-Line Plugins
— Font Settings

— Module Settings

— Remote Data Handling Settings Extensions Install Path: [ ruserststuartwallacesSlicerdstuartwallace
— 1A-FEMesh Settings

Load Mod

Home Module:

Temporary Directony: [ ruserststuartwallacesSlicerdstuartwallace

| [Directy
fUsersfstuartwallacefDesktop/HelloWord_Plugin/HelloWorld-bui
fUsersfs

Click on the Close to exit the
Application Settings window.

ol |
& Click on the "Add a preset" button to add one or mare new user

module paths. Atypical Module path ends with libfSlicer3/Modules,
whereas a PluginsfCLP path ends with lib/Slicer3/Plugins.

User defined colar file paths:

Close

©2010,ARR


http://na-mic.org/

~ Setting the HelloWorld plugin path

anm [\| 3D Slicer Version 3.6

File Edit View Window Help Feedback

vtz | Skawakams E E |z|

samchmadlas

T Select File=> Exit to exit
3slicer Welcome Slicer3.

3D Sliceris afres open source software platiorm for medical image processing and 30 visualization of image data.
Thiz module containg some basic information and useful links to getyou started using Slicer. Please see our website
http diwww.slicer.org and the documentation on aurwiki for more infarmation

hitp fhwww.slicer. org/slicerWikiiindex.php/Documentation-3.6.

3D Sliceris distributed under a BSD-style license; for details aboutthe contribution and software license agreement,

please see hitpfiwww slicer.org/cgi-bindlicensed3licerlicenseForm.pl. The software has been designed for research
purposes only and has not been reviewed or approved by the Food and Drug Administration, or by any other agency.

Hint: to open any information panel below, click on itz grey title bar.

Don'tshow this module on startup.
T Oveniew

7 Basic & Extended Modules

* Manipulate Slice Views

EEEDEE

* Manipulate 30 View
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Running Slicer3

Mac/Linux
Run ‘./Slicer3’ in Slicer3-build/

Windows

Run ‘./Slicer3.exe’ in Slicer3-build/
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HelloWorld module in Slicer3

anm [\| 3D Slicer Version 3.6

File  Edit

View

* Welcome & About ‘ ‘

‘Demonstration’, and the
J
. 1 )
3D Sliceris afres open source software platiorm for medical image processing and 30 visualization of image data.
Thiz module containg some basic information and useful links to getyou started using Slicer. Please see our website

http diwww.slicer.org and the documentation on aurwiki for more infarmation
hitp fhwww.slicer. org/slicerWikiiindex.php/Documentation-3.6.

3D Sliceris distributed under a BSD-style license; for details aboutthe contribution and software license agreement, M O d u I e S I I l e I l u

please see hitpfiwww slicer.org/cgi-bindlicensed3licerlicenseForm.pl. The software has been designed for research
purposes only and has not been reviewed or approved by the Food and Drug Administration, or by any other agency.

3bSlicer Welcome

Hint: to open any information panel below, click on itz grey title bar.

Don'tshow this module on startup.
T Oveniew

7 Basic & Extended Modules

* Manipulate Slice Views

EEEDEE

* Manipulate 30 View
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= HelloWorld Module in Slicer3

[aNala) %/ 3D Slicer Version 3.6

File Edit View Windg

& & g (1= [2] B8 o] (2] [ €] [ [ [ 2] = W] G 2] B & §- [0
@ iDSlicer

Help & Acknowledgement ‘ ‘

A The program ‘HelloWorld’ is

Status Idle

now integrated into Slicer3
| |

Hella Warld

Qutput Walume

* Discrete Gaussian Parameters

Wariance |0.5 5

Default Apply ir i

-

A= al [ ] ry
s ~ @ Mena f— 2] Hona =il Mena A
- r r r

e = . Hane = Hane =

* Manipulate Slice Views

EEpLNEEEEEE

* Manipulate 30 Yiew
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Part B:
Implementing an
image filter
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Goal

* In this section, we’'ll implement a Gaussian
smoothing operator to ‘blur’ the images and
remove detail and noise.

* This implementation will allow us to run the filter
on volumes loaded in Slicer, and to integrate the
resulting filtered volumes as MRML nodes.
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& Discrete Gaussian Filter

Variance

|

Discrete
Gaussian Filter

Input volume Output volume
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& Editing the file HelloWorld.xml

<?xml version="1.0" encoding="utf-8"?>

<executable>
<category>
Demonstration</category>

<tie> Add a new parameter

Hello World</title>
<description> group to HelloWorld.xml
Slicer Developer Example</description>
<version>
1.0</version>
<documentation-url></documentation-url>
<license></license>
<contributor>
Sonia Pujol, Ph.D, Surgical Planning Laboratory, Harvard Medical School </contributor>
<acknowledgements>

This work is part of the National Alliance for Medical Image Computing (NAMIC), funded by the National Institutes of Health
through the NIH Roadmap for Medical Research, Grant U54 EB005149. </acknowledgements>

<parameters>
<label>Input/Output</label>

‘ <description>Input/output parameters</description>

</parameters>

<parameters>
<label>Discrete Gaussian Parameters</label>
<description>Parameters of the Discrete Gaussian Filter </description>


http://na-mic.org/

Editing the file HelloWorld.xml

<parameters>

<label>Discrete Gaussian Parameters</label>
<description>Parameters of the Discrete Gaussian Filter </description>

<double>

<name>variance</name>

<longflag>--variance</longflag>

‘, <description>Variance ( width of the filter kernel) </description>
<label>Variance</label>

<default>0.5</default>

</double>

</parameters>

Add the parameter ‘variance’ which corresponds to the
variance of the Discrete Gaussian Filter to HelloWorld.xml


http://na-mic.org/

~3DSlicer

Implementing I/O functionalities

Add the following lines to HelloWorld.cxx

#include <iostream>
#include "HelloWorldCLP.h"
#include "itkimage.h"

#include "itkimageFileReader.h"

#include "itkimageFileWriter.h"
INt main(int argc, char *~argv [])

{

PARSE_ARGS;
std::cout << "Hello World!" << std::endl;
return EXIT_SUCCESS ;
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Implementing I/O functionalities

Add the following command lines to set-up the reading
and writing functionalities in the ‘main’ procedure in
HelloWorld.cxx

int main (int argc, char * argv[])
{
PARSE_ARGS;
std::cout << "Hello World!" << std::endl;

typedef itk::Image<short,3> ImageType;

‘ typedef itk::ImageFileReader<imageType> ReaderType;
typedef itk::ImageFileWriter<imageType> WriterType;

ReaderType::Pointer reader = ReaderType::New();

WriterType::Pointer writer = WriterType::New();

return EXIT_SUCCESS;
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Implementing I/O functionalities

Set the input and output volumes parameters defined in
HelloWorld.xml

int main ( int argc, char * argv[])

{
PARSE_ARGS;
std::cout << "Hello World!" << std::endl;
typedef itk::Image< short, 3 > ImageType;
typedef itk::ImageFileReader< ImageType > ReaderType;
typedef itk::ImageFileWriter< ImageType > WriterType;
ReaderType::Pointer reader = ReaderType::New();
WriterType::Pointer writer = WriterType::New();

‘ reader->SetFileName(helloWorldInputVolume.c_str() );
writer->SetFileName (helloWorldOutputVolume.c_str());

return EXIT_SUCCESS;
}
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7 Implementing the filter in HelloWorld.cxx

Implement the filter itk::Discrete GaussianlmageFilter

‘ I#include “itkDiscreteGaussianlmageFilter.h" |

int main (int argc, char * argvﬁ)

{

PARSE_ARGS;

std::cout << "Hello World!" << std::endl;

typedef itk::Image< short, 3 > ImageType;

typedef itk::ImageFileReader< ImageType > ReaderType;
typedef itk::ImageFileWriter< ImageType > WriterType;
ReaderType::Pointer reader = ReaderType::New();
WriterType::Pointer writer = WriterType::New();
reader->SetFileName( helloWorldinputVolume.c_str() );
writer->SetFileName(helloWorldOutputVolume.c_str());

typedef itk::DiscreteGaussianimageFilter <ImageType, ImageType> FilterType;
FilterType::Pointer filter = FilterType::New();

return EXIT_SUCCESS;
Y
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Implementing the filter in HelloWorld.cxx

T 3NClicnar

int main (int argc, char * argv[])

{
PARSE_ARGS; : :
std::cout << "Hello World!" << std::endl; Add the f0||OW|ng lines

typedef itk::Image< short, 3 > ImageType; . . .
typedef itk::ImageFileReader< ImageType > ReaderType; fOr the fllter exeCUtlon'
typedef itk::ImageFileWriter< ImageType > WriterType;

ReaderType::Pointer reader = ReaderType::New();

WriterType::Pointer writer = WriterType::New();

reader->SetFileName( helloWorldinputVolume.c_str() );

writer->SetFileName (helloWorldOutputVolume.c_str());

typedef itk::DiscreteGaussianimageFilter <ImageType, ImageType> FilterType;

try {
filter->Setinput(reader->GetOutput());

filter->SetVariance(variance);
writer->Setlnput(filter->GetOutput());
writer->Update();

}
catch (itk::ExceptionObject &excep){

—)

std::cerr << argv[0] << ": exception caught !" << std::endl;
return EXIT_FAILURE;}

return EXI |_5UCCE5§;}
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Building HelloWorld

Mac/Linux
Run ‘make’ in the directory HelloWorld-build/
Windows

Select Build=>Build Solution to build the solution
HelloWorld.sIn located in HelloWorld-build/
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Running Slicer3

Mac/Linux
Run ‘./Slicer3’ in Slicer3-build/

Windows
Run ‘./Slicer3.exe’ in Slicer3-build/
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Running the Filter

A

Go in File=>Add Volume and

) e [ ) [ ] o A 2] 2] 5] () (] |
B o = “load the dataset spgr.nrrd

located in the directory

* Hello World

Parameter set A
-l

HelloWorld_Plugin/data/

* InputQutput

Input Wolume

alv| 4l

Qutput Waolume

* Discrete Gaussian Parameters

Wariance |0.5 =

Default Apply

“ Manipulate 3lice Views

EEIEEEEEEE ]

“* Manipulate 30 Wizw

File

©2010,ARR


http://na-mic.org/

~3DSlicer

Running the Filter

Falala)

File Edit Wew Window Help Feedback

B B[ e sovem 1

All Modules

n 3DSlicer Coler

Data
Editor

T Help & Acknowledgement Fiducials
Measurements
Models
ROI

Slicerelcome

* Hello Warld

Slices

* Inputioutput Transforms

YolumeRendering

Yolumes
Wizards
“ Discrete Gaussian Parameters Informatics
Variance || registration

Segmentation
Default Quantification

Diffusion

IGT

Filtering

Surface Models

Converers

Endoscopy

Developer Tools

4D

Demonstration
* Manipulate Slice Views Diffusion Weighted

[ LB L

* Manipulate 30 View

Woark in Progress
B e

O EE
S
|

Demonstration

X/ 3D Slicer Version 3.6

cnmvens (R[] T T Tam] [ 7] el (7] Il (8] sl T T3 K. % . [ad

Browse to the Category
‘Demonstration’ in the Modules menu,
and select the module ‘HelloWorld’

i '
" & Hella World

# 4 Pythan HelloPython

=]
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Running the Filter

ann [%| 3D Slicer Version 3.6

File Edit WView Window Help Feedback
(o] [ s | o (] 10 (& oo B (23] (2] (28] () R 2] (] 2] (| () ) | - -
m 30Slicer . l\ /I

=4
e Select the input volume ‘spgr.nhdr’, the
- —:output volume ‘Create New'.

... .Enter the value ‘0.9" for the variance and

click on Apply

Default Apply

* Manipulate Slice Views

ERDBEEEERERE B

* Manipulate 30 View

| EEEE
A = O
D gEEE

sparRAS: (-0.7, 139.8, 126.1), Bq: Slice notshawn, P
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Running the Filter

X/ 3D Slicer Version 3.6

nOA

File Edit Wwiew Window Help Feedback

[ (]| | e [ ] (5] (& o= B 8] () (] (O] o () () 2 ) [ )| B & - [

@ 3DSlicer

~ Help & Acknowledgement
* Hella World

Parameter set| 4 =
-

-~ Slicer displays the filtered volume
v ‘Output Volume'.

QutputVolume | g

Afr| 4k

* Discrete Gaussian Parameters

Variance [0 H

Default Apply
Hene

Cutrut VeLma

&l
-
-l
e

| 125 [r3789

* Manipulate 5lice Views

EEONENEEEE

* Manipulate 30 View

i)

i
(= @

[ElDF]
(o] e
L=
HE
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Running the Filter

B[] [A] @] (@] &[] (7] [2] (= ] (&) [2)| & & % - [@]

uuuuuuuuuuuu " . Select the Foreground volume
. - ‘spgr.nhdr’ and fade between the
— - Background and Foreground images
- I_to V|suaI|ze the effect of the filter.

uuuuuuuuuuuuuuuuu

aaaaaaaaaaaaaaaa
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Part C: Testing
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i
73
// .~ 3DSlicer ( O a I

* This section describes a simple example for testing that
the ‘help’ functionality of our newly implemented module
‘HelloWorld’ works correctly.

* CTestis a core element of Slicer3’s quality control system
for software development.

http://www.cmake.org/Wiki/{CMake Testing With CTest

* The goal of ‘HelloWorldTest1’ is to test the following
command:

./HelloWorld --help
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B o HelloWorld Test 1

To implement the test HelloWorldTest1, add the following lines to the
CMakelLists.txt file located in the HelloWorld\ directory:

set (SLICER_EXE ${Slicer3_HOMEY}/Slicer3)
set(BUILD_SUBDIR ")
if(WIN32)
set(BUILD_SUBDIR Debug)
endif(WIN32)

add_test(HelloWorldTestl ${SLICER_EXE} --launch ${Slicer3 INSTALL PLUGINS BIN DIR}/${BUILD_SUBDIR}/$
{CLP} --help)
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Building HelloWorld

Mac/Linux
Run ‘make’ in the directory HelloWorld-build/
Windows

Select Build=>Build Solution to build the solution
HelloWorld.sIn located in HelloWorld-build/
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& = Testing HelloWorld

Mac/Linux

* In the directory /HelloWorld-build/ run the following command:

/path/to/Slicer/build/Slicer3-lib/CMake-build/bin/ctest -R
HelloWorldTest1l

Windows

* In the directory /HelloWorld-build/ run the following command:

/path/to/Slicer/build/Slicer3-lib/CMake-build/bin/ctest.exe —R
HelloWorldTest1
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B o Running
HelloWorldTestl

When the module successfully passes the test,
the output below is generated:

™M % wterm

bash-3.2%

bash-32.2%

bash-3,2%

baszh-3.2%

bash-3.2%

bash-3.2%

bash-3.2%

bash-3.2%

bash-3.2%

bash-3.2%

bash-32.2%

bash-3,2%

baszh-3.2%

bash-3.2%

bazh-3.2% puwd

Alzersdztuartwal lace/TesktopsHel lallar1d_PluginAHel lallor1d-build

bazh-3.2% Alzerz/stuartwallace/Tezktop/Slicers  B/5]icera-1ib/CHake—build/bin'ctest - HellolorldTest

1

Test project lsersdstuartwallacesTesktopsHellollorld_PluginsHellolorld-build
Start 1: HelloblorldTestl

141 Test #1: HellollorldTestl .. iiivevvsssssns Pazzed 2,00 zec

100% tests passed. 0 tests failed out of 1

Total Test time (real) = 2,00 =zec
bazh-3.2% S
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Conclusion

* This course described functionalities for integrating,
developing and testing an external program within
Slicer3.

* The Execution Model of Slicer3 provides a simple
mechanism for incorporating command line programs
as Slicer modules.

* The pipeline guided you through 6 components of the
NA-MIC Kit.
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