Painless Application

Development with




Main ldea

Convince you that the development model in Slicer 3 can
e ma y by using
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Main ldea

Convince you that the development model in Slicer 3 can

be made easy by usmg Python Moreover that you il be able
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Using C++ tools

® Optimized for computers or (some)
humans
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Using C++ tools

oweyver.......

® Millions of Lines of Code have been
produced and tested




Righer Level Tools

® Mathematica & Maple, something on the side
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Mixed approaches

® Develop bits and pieces of your code in C++, Matlab

® Build enormous scripts chaining tools, saving and loading
files to communicate




Where does Python
Stand

® Free (BSD license) and portable

® |nteractive

® (lear syntax and suitable for large-scale projects




From Matlab to Python



http://www.scipy.org/NumPy_for_Matlab_Users
http://www.scipy.org/NumPy_for_Matlab_Users

Actual Development
Cycle

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

Check that it works (or something like that)

Reprogram everythlng in ITK/VTK/3D Sllcer (W|th some
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3D Slicer/Python
Development

® Build a module skeleton in Python

® Write an XML description of your algorithm’s interface

® Write a single execute procedure




Interactive demo |




Interactive demo |

>>> from Slicer import slicer




Interactive demo |

>>> from Slicer import slicer

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




Interactive demo |

from Slicer import slicer

node = slicer.MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodeID = node.GetImageData()
nodeIDArray = nodelImageData.ToArray()
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Interactive demo |

from Slicer import slicer

node = slicer.MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodeID = node.GetImageData()
nodeIDArray = nodelImageData.ToArray()

nodeIDArray[nodeIDArray>150] = 150

~® Import required libraries
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Interactive demo |

from Slicer import slicer

node = slicer.MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodeID = node.GetImageData()
nodeIDArray = nodelImageData.ToArray()

nodeIDArray[nodeIDArray>150] = 150
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Interactive demo 2




Interactive

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




Interactive demo 2

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

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




Interactive demo 2

from scipy import ndimage
from Slicer import slicer

node = slicer.MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodeID = node.GetImageData()
nodeIDArray = nodelImageData.ToArray()
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Interactive demo 2

from scipy import ndimage
from Slicer import slicer

node = slicer.MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodeID = node.GetImageData()
nodeIDArray = nodelImageData.ToArray()

nodeIDArray[:] = ndimage.median filter(nodelIDArray, 2)
0. Import reqmred Ilbrarles
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Interactive demo 2

from scipy import ndimage
from Slicer import slicer

node = slicer.MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
nodeID = node.GetImageData()
nodeIDArray = nodelImageData.ToArray()

nodeIDArray[:] = ndimage.median filter(nodelIDArray, 2)
o Import requwed Ilbrarles
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Interactive demo 2

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

>>> node = slicer.MRMLScene.GetNodeByID('vtkMRMLScalarVolumeNodel')
>>> nodelID = node.GetImageData()
>>> nodelDArray = nodelmageData.ToArray()

>>> nodelDArra @ = ndimage.median filter(nodeIDArray, 2)

® |mport required libraries
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Scripted Module |

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 |

How to start a module




Scripted Module |

How to start a module

XML Module signature

® Module description

<executable>

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

How to start a module

XML Module signature

® Module description
<parameters>
® Parameters <label>I0</label>
i <description>Input/output parameters</description>
® |nput image
<image type = "scalar" >
<name>inputVolume</name>
<longflag>inputVolume</longflag>
~ <label>Input Image</label>
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Scripted Module |

How to start a module
XML Module signature

® Module description .
<lnteger>

<name>medianFilterRadius</name>
® Parameters <longflag>medianFilterRadius</longflag>
o <label>Radius of the median filter</label>
® InPUt Image <default>2</default>

<step>1l</step>

® Median filter radius <channel>input</channel>
<c0nstra1nts>
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Scripted Module |

How to start a module

XML Module signature

® Module description
® Parameters

® Input image <image type="label">
<name>inputMaskVolume</name>

® Median filter radius <longflag>inputMaskVolume</longflag>
<label>Input Mask Volume</label>
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Scripted Module |

How to start a module

XML Module signature

® Module description

<integer>
® Parameters <name>labelToUse</name>

<longflag>labelToUse</longflag>
<label>Label to use for the mask</label>
A : <default>1l</default>

<channe1>1nput</channel>
® Label Ima e .:.j<constr 1n1;s>w,c,
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® Input image




Scripted Module |

How to start a module

XML Module signature

® Module description

<image type = "scalar">
® Parameters <name>outputFilteredVolume</name>

<longflag>outputFilteredVolume</longflag>
<label>0Qutput Image</label>

5 : <channel>output</channel>

® Median ﬁlter radius <description>Image that was median filtered</

descr'pt'on
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® Input image




Scripted Module |

On Real Life




Things available in
Python/Numpy/Scipy

Available at www.scipy.org

Open Source BSD Style License
Over 30 svn “committers” to the project
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http://www.scipy.org/
http://www.scipy.org/

Scripted Module

On Real Life










