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Main ldea

Convince yu that the derelopment model in Slicer 3 ce
be made easyybusmg PythorMoreover that quII be ab
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Using C++ tools

¥ Optimized br computers or (some)
umans

ow level (unless gu€e using/ TK/ITK)




Using C++ tools

However.......

¥ Millions of Lines of Code ha been
produced and tested
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Higher LerelTools

¥ Mathematica & Mae, something on the side
¥ IDL & Matlabextre
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Mixed gproaches

¥ Develop bits and pieces obwur code in C++ Matlab

¥ Build enormous scripts chaining toasying and loading
bles to commnicate

Use other | QOlS 0 visuali: Zeopr res ul




Where does Python
Stand

¥ Free (BSD license) and pable

¥ Interactive

¥ Clear syntax and suitablerflarge-scale mjects
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From Matlab to Pythol

Matla Python / Num
a(2:5) a[1:4]
a(l.end) a(0:)
aO a.T
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http://www.scipy.org/NumPy_for_Matlab_Users
http://www.scipy.org/NumPy_for_Matlab_Users

Actual Derelopment
Cycle

¥ Prototype your stuff in Matlab (with some divine help t
handle medical images)

¥ Check that it works (or something li& that)

¥ Replogram &'erythmg |n ITK/VTK/3D Sllcer (W|th SOMe

- divine help fom LuisSteve and other matys
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3D Slicer/Python
Development

¥ Build a module sKeton in Python

¥ Write an XML description of gur algrithm® interface

¥ Write a single ercute pocedure




Interactive demo 1




Interactive demo 1

>>> from Slicer import slicer




Interactive demo 1

>>> from Slicer import slicer

>>> node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')




Interactive demo 1

from Slicer import slicer

node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodelD = node.GetlmageData()

nodelDArray = nodelmageData.ToArray()
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Interactive demo 1

from Slicer import slicer

node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodelD = node.GetlmageData()

nodelDArray = nodelmageData.ToArray()

nodelDArray[nodelDArray>150] = 150
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Interactive demo 1

from Slicer import slicer

node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodelD = node.GetlmageData()

nodelDArray = nodelmageData.ToArray()

nodelDArray[nodelDArray>150] = 150

> node.Modified) I“
&~ e ot SRR o 2 5 ’.'4"-',"-“ " 4"\‘5;:?: AT ot E '--.{.‘u'%“"' "«71"”“'3""';' AL o 8
s el i - dres il ol et 3 E o s £ e
R S P T YA T R KOy o e s SHUR o st it ) N f;?-_ S ey,

'y S, A A iy &) LA, Ay
\. 1o adere all s on b & SELIN g b 8Tkl vl
z,f TR AR e P VIS e N YO s

’r\’ L G Deadeih b S
/ y &f.‘(.“-‘ SN NG S e TN TR e LT, .’-. (P
.‘ C AN AR ¢ e Sy 55 S .

..' o ' ..’ " :
] 3 > e £
‘, X ,,_-,.,“- _.._ 5 _‘.,-. }.'~""‘, r’:_;@ ‘ .0,{’.. \ ‘3 '-,\—.." ..7,_1. l_ ‘:{._ '




Interactive demo 2




Interactive demo 2

>>> from scipy import ndimage
>>> from Slicer import slicer




Interactive demo 2

>>> from scipy import ndimage
>>> from Slicer import slicer

>>> node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
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Interactive demo 2

from scipy import ndimage
from Slicer import slicer

node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodelD = node.GetlmageDatal()

nodelDArray = nodelmageData.ToArray()
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Interactive demo 2

from scipy import ndimage
from Slicer import slicer

node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodelD = node.GetlmageDatal()

nodelDArray = nodelmageData.ToArray()

nodelDArray[:] = ndimage.median_filter(nodelDArray, 2)
¥ Import required libraries
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Interactive demo 2

from scipy import ndimage
from Slicer import slicer

node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodelD = node.GetlmageDatal()

nodelDArray = nodelmageData.ToArray()

nodelDArray[:] = ndimage.median fiIter(nodeIDArray, 2)
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Interactive demo 2

from scipy import ndimage
from Slicer import slicer

node = slicer. MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodelD = node.GetlmageDatal()

nodelDArray = nodelmageData.ToArray()

nodelDArrayl: |mage median_filter(nodelDArray, 2)
Import requned libraries
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Scripted Module 1

e 06 X 3D Slicer Version 3.3 Alpha
File Edit View ‘Window Help Feedback

Modules: K- Medoids fiber clustering search modules @ ’

MNone

e . .
{‘i%’ iIDSlicer i Load..me1

0

¥ Help & Acknowledgement

“* K-Medoids Fiber Clustering

Parameter set =

w

Status ldle

Input Fiker Bundle = None

Output Fiber Bundle | pone
MNumber of clusters for K-Medoids |5

* Agvanced

Mumber of fiber points to keep 15 r y
None ] 3] 1 Load..met

minimum fiber length to consider valid (15 =
0

Default




Scripted Module 1

How to start a module




Scripted Module 1

How to start a module

XML Module signatur

¥ Module description

<executable>

<category>Demo Scripted Modules</category>
<title>Masked median filtering</title>
<description>
Perform median filtering over a masked section of an
image
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Scripted Module 1

How to start a module

XML Module signatur

¥ Module description
<parameters>

¥ Parameters <label>10</label>
3 <description>Input/output parameters</description>
¥ Input image

<image type = "scalar" >

<name>inputVolume</name>

<longflag>inputVolume</longflag>
scaapaslabelznputiimagesilabel>e i Ll Lt v e s s
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Scripted Module 1

How to start a module
XML Module signatur

¥ Module description >
Integer>
¥ Parameters <name>medianFilterRadius</name>

<longflag>medianFilterRadius</longflag>
<label>Radius of the median filter</label>

¥ InpUt Image <default>2</default>
. i t 1</st
¥ Medlan plter radlus :zhe£n>ne<l>sinepﬁ</channe|>

<constraints>

3 . - it Wl b Gt B AP e ks L e ) % . sl Ly < o< ¥
AL 3 B o Y i R R Lo o ety T X P v p T S AR R PEAPAY X X .
' % I VAL ,-.._,:}',,r’ ; .’,?'-.\.p LRk o -.5-r" ROy, oh) o Bl ok ‘-‘ (RN, Em Rl T T I P e ek ik 0% i) ‘ & «
CSRT 2 W R P SRR PN Lo e A oy R R . AT Y S AL B 1L AR Sy | e P e 1 ) P
3. ey Pl gl e b BT CE A b .n’:’,':"" e R o0 s : LR e i 7Y 3 n ke g b ;i, . e ¥ P s > e




Scripted Module 1

How to start a module

XML Module signatur

¥ Module description
¥ Parameters
¥ Input image <image type="label">

<name>inputMaskVolume</name>

¥ Median Dlter radius <longflag>inputMaskVolume</longflag>

<label>Input Mask Volume</label>

¥ Label |ma e R, <channe|>|nput</channel> WL
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Scripted Module 1

How to start a module
XML Module signatur

¥ Module description
¥ Parameters e

<name>labelToUse</name>
<longflag>labelToUse</longflag>

¥ InpUt Image <label>Label to use for the mask</label>
- . <default>1</default>
¥ Median Plter radius <step>1</step>
<channel>input</channel>
 <constaints>
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Scripted Module 1

How to start a module
XML Module signatur

¥ Module description
¥ Parameters <image type = "scalar">

<name>outputFilteredVolume</name>

¥ |nput image <longflag>outputFilteredVolume</longflag>

<label>Output Image</label>
- - <channel>output</channel>
¥ Medlan plter radlus <description>Image that was median filtered</
description>
¥ lLabelImage
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Scripted Module 1

On Real Le




Things gailable In
Python/Numpy/Sciy

Available at www.scipy.org

Open Source BSD Style License
Over 30 svn OcommittersO to the project
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http://www.scipy.org/
http://www.scipy.org/
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On Real Le










