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Objetivo do Tutorial

¥2 3pSlicer

Este tutorial € uma
introducao ao
Python interactor e
ao conjunto de
widgets Qt na
versao 5 do 3D
Slicer.



Roteiro do Tutorial

Parte 1: Visao Geral dos Modulos do 3D Slicer

Parte 2: Familiarizando-se com o ambiente
Python no 3D Slicer

@) Parte 3: Familiarizando-se com o conjunto de
n S widgets Qt no 3D Slicer



AVISO

O 3D Slicer € um software livre de
codigo aberto distribuido sob uma
licenca no estilo BSD.

O software nao € aprovado pela
FDA nem possui marcacao CE,
sendo destinado apenas para uso
em pesquisa.



=% Load DICOM Data
* Install Slicer Extensions ‘» Download Sample Data
¢ Customize Slicer Explore Loaded Data

= Feedback
Share your stories with us on the and let us
know about how 3D Slicer has enabled your research.

We are always interested in improving 3D Slicer, to tell us about
g]ur problem or submit a bug report, open Help -> Report a
g.

» About
+ Documentation & Tutorials
+ Acknowledgment

~ Data Probe

Show Zoomed Slice

Materiais de Tutorial

SlicerProgrammingTutorialData.zip

3D Slicer versao 5



Um panorama dos modulos do Slicer

Parte 1
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@ Annotations
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~ Feedback
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| # ACPC Transform
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4 Annotations
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Wizards
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~ Data Probe
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+#& Create a DICOM Series
@& Crop Volume
& Curvature Anisotropic Diffusion
- Data
+#& DataProbe
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+#& Resize Image (BRAINS)

+% Robust Statistics Segmenter

+& Sample Data

# scaleMesh
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) Welcome to Slicer



3D Slicer

<> Code () Issues 544 1 Pullrequests 52 (O Actions [0 Wiki @ Security [~ Insights

w\@ Slicer  Public @Watch 43 ~ % Fork 575 v | Y7 Str 18 |~

¥ main ~ ¥ 12 Branches © 35 Tags Q Gotofile t Add file ~ About

Multi-platform, free open source software

Q" jamesobutler and jefr ENH: Make NSIS Windows installer prettier with applic.. @ v 869775 15hoursago <0 29,614 Commits for visualization and image computing.

github COMP: Bump github/codeql-action from 3.28.1 t0 3.28.5 3 days ago @ wwwilicerorg

Applications ENH: Make NSIS Windows installer prettier with application ... 15 hours ago By Gy @
image-processing medical-imaging

Base COMP: Fix Windows build errors by explicitly including windo... 16 hours ago A A ;
registration neuroimaging segmentation

CMake ENH: Make NSIS Windows installer prettier with application ... 15 hours ago by O G e
medical-image-computing 3d-printing

Docs DOC: Update Transforms module AP| documentation adding... 5 days ago )
3d-slicer tractography

Extensions COMP: Update CLI modules for compatibility with modern IT... 2 days ago image-guided-therapy  nih

computed-tomography  kitware  tcia-dac

O 3D Slicer € uma plataforma de codigo aberto para analise
e visualizacao de dados de imagens médicas.

O 3D Slicer € compilado e testado todos os dias nas
plataformas Windows, Mac e Linux.

* O codigo-fonte esta disponivel gratuitamente no GitHub em
http://github.com/Slicer/Slicer.



Modulos do Slicer

O 3D Slicer suporta trés tipos ¢

Command-line Interface (CL/)

e modulos:

[Interface de Linha de

Comando]: executavel independente com argumentos

de entrada/saida limitados.

Modulos Carregaveis (Plugins em C++): otimizados para

computacao pesada.

Foco deste tutorial

* | Modulos com scripts (Python):
recomendados para prototipagem rapida e
desenvolvimento de fluxos de trabalho.



Modulos do Slicer
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ExtensOes do Slicer

Uma Extensdo do Slicer é um
pacote de distribuicao que
agrupa um ou mais modulos
do Slicer.
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Parte 2

Familiarizando-se com o0 ambiente
Python no 3D Slicer

[ )

Python Interactor
Python 3.6.7 (default, Feb 17 2020, 23:07:08)
[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin
>>>




Python no Slicer

O Slicer v. 5 funciona com Python 3 e um conjunto rico de
bibliotecas padrao.

% O NumPy é o pacote fundamental para a computacao cientifica com Python.

\VT / O VTK é uma biblioteca de codigo aberto para manipulacao e apresentacao
T 1a bib
de dados cientificos.

N
[

N m— O ITK é uma biblioteca de cddigo aberto para analise de imagens.
TK

@} CTK é uma biblioteca de cddigo aberto para a computacao de imagens
. biomédicas.

PythonQt PythonQT é uma ligacao Python para Qt.

m O Qt & uma estrutura multiplataforma utilizada como um conjunto de
ferramentas graficas.




Package
111111

Python no Slicer

O indice de pacotes Python (PyPi) da acesso a mais de
200.000 pacotes Python adicionais (http://pipy.org).

O comando pip install no Slicer permite que os
programadores instalem as ferramentas de
computacao cientifica mais comuns (por exemplo,
TensorFlow, SciPy, PyTorch, Pandas etc.).

O Slicer pode ser usado como um kernel do Jupyter
Notebook.

PyCharm e outras ferramentas de desenvolvimento
Python podem ser usadas com o Slicer.


http://pipy.org/

f o e Modules: & % Welcome to Slicer

(D 3pSlicar

' o= Load DICOM Data | ww Load Data |
[ = Install Slicer Extensions || & Download Sample Data |
| #: Customize Slicer ' Explore Loaded Data |

~ Feedback 1

Share your stories with us on the and let us
i know about how 3D Slicer has enabled your research.

We are always interested in improving 3D Slicer, to tell us about
)éour problem or submit a bug report, open Help -> Report a
ug.

» About

» Documentation & Tutorials
» Acknowledgment

S:0.000mm |~ Y & Q=———————— R:0.000mm |& G # Q=== A:0.000mm

~ Data Probe
Show Zoomed Slice
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A versao 5 do Slicer integra Python3, VTKS e ITKS




O console Python no Slicer

O Python Interactor € um console baseado em
Qt que permite acesso direto aos Nos MRML do
Slicer, a bibliotecas (NumPy, VTK, ITK, CTK) e ao

Qt.




s e Modules: &[5y Welcome to Slicer - Jkoomy

(D B S]lifcelr

=y Load DICOM Data | w7 Load Data
* Install Slicer Extensions & Download Sample Data |
[ #Customize Slicer || Explore Loaded Data

Share your stories with us on the and let
us know about how 3D Slicer has enabled your
research.

We are always interested in improving 3D Slicer, to tell us about
your problem or submit a bug report, open Help -> Report a B & A ST0000mmT |~ Y @ @ R 0.000mm ¥ G B0

Bug.
» About

'+ Documentation & Tutorials

'~ Data Probe
Show Zoomed Slice
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Python Interactor

Python 3.6.7 (default, Feb 17 2020, 23:07:08)
[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin

>>>

[is x i

Para acessar o Python Interactor, clique no icone do Python
no menu da barra superior do Slicer.



O conjunto de dados do tutorial de
programacao do Slicer inclui exames de
ressonancia magnetica ponderados em Tl e T2
de um sujeito saudavel.



Conjunto de dados do tutorial

o m ot Modules: & | Data
(_ 3pslicer

> Help & Acknowledgement ] ‘ |
BRI it vaichy | Alcdes _Iﬁl_
[e00  Adddateintothescene |

Node 5

Choose Directory to Add Choose File(s) to Add Show Options |
v File Description

v IUsers/spujol/Slicer Courses/Slicer Programming Tutorial/T1.nrrd Volume

0.000mm &

v Show transforms  Show MRML ID's
» Subiect hierarchy item information
Filter:

» MRML node information

~ Data Probe

Show Zoomed Slice

5
F
B

Python Interactor

Python 3.6.7 (default, Feb 17 2020, 23:07:0!
[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clai
>>>

s A\735te € solte o arquivo T1.nrrd.
Cligue em OK para carregar o arquivo no Slicer.




m mh o Modules: & [T Data

(D 3pSlieer

+ Help & Acknowledgement

' Subject hierarchy | Transform hierarchy  All nodes
Node
* T

‘v Show transforms  Show MRML ID's
» Subiect hierarchy item information
Filter:

» MRML node information

S: 12.971mm - Y ¥

'~ Data Probe

Show Zoomed Slice
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Python Interactor
Python 3.6.7 (default, Mar 10 2020, 23:07:26)

[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin

>>>




Visao Geral

* O Slicer € um software livre e de codigo
aberto.

 Ha milhares de imagens meédicas sofisticadas
disponiveis na internet que vocé pode
visualizar e analisar com o 3D Slicer.



L(({

Modelo de Dados do Slicer

O Modelo de Dados do
Slicer é baseado na
Estrutura de Dados da Cena
do Slicer.

A Medical Reality Markup
Language (MRML)
[Linguagem de Marcacao
da Realidade Médica] é
uma linguagem baseada em
XML usada para serializar o
conteldo da cena do Slicer
no disco (scene.mrml).

Uma cena do Slicer € uma
colecao de imagens,
anotacdes, modelos 3D,
transformacdes espaciais,
marcas de referéncia e
cameras.

Cada elemento de uma
cena é chamado de nd
MRML.



Nos MRML do Slicer:
Tipos Basicos

N6 de dados: Armazena os NO de exibicdo: Descreve
dados brutos como os dados devem ser
visualizados

N6 de armazenamento:
Descreve como o0s dados
devem ser armazenados no
disco




Conjunto de dados do Tutorial

o @ s Modules: ® | Data

(D 3pSlieer

+ Help & Acknowledgement

' Subject hierarchy | Transform hierarchy  All nodes

'Node
* T

S:12.971mm - Y & R:3.818mm e A 71 9%67mm

‘v Show transforms  Show MRML ID's
» Subiect hierarchy item information

Filter:

» MRML node information

'~ Data Probe

Show Zoomed Slice
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Python Interactor

Python 3.6.7 (default, Mar 10 2020, 23:07:26)

[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin
>>>




Modelo de Dados do Slicer

o m =t Modules: & [ Data -

(D spslicer S

» Help & Acknowledgement

Subject hierarchy = Transform hierarchy ~ All nodes
Node -\ = 7 |IDs
* T1 - vtkMRMLScalarVolumeNode1

O Slicer exibe o IDdo no T1
vtkMRMLScalarVolumeNodel

v Show transforms v Show MRML ID's @
» Subiect hierarchy item information
Filter:

» MRML node information
~ Data Probe

Show Zoomed Slice

L
E
B

Python Interactor

Python 3.6.7 (default, Mar 10 2020, 23:07:26)

[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin
>>>




Acessando nos MRML a partir
do Python interactor

o @ ot Modules: | [[Dala T o & S

A T l % Bl - ~

(D 3pSlieer

'+ Help & Acknowledgement

' Subject hierarchy | Transform hierarchy = All nodes
|
G

Selecione o layout do
Slicer “Somente fatia
vermelha”.

Execute o seguinte comando no

console Python:

‘v Show transforms v Show
_» Subiect hierarchy item info|

’?I’;\:;MLnode information n:getNOde ( ‘Tl ’ )

e nD=n.getDisplayNode ()
Red (L 160.7, P 55.

 None nD.InterpolateOff ()

F None
BT1 (245, 149, -103) Out of Frame

Python Interactor

Python 3.6.7 (default, Mar 10 2020, 23:07:26)

[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin
>>> n=getNode( 'T1l')

>>> nD=n.GetDisplayNode()

>>> nD.InterpolateOff ()



Acessando nos MRML a partir

| n interactor

o m =t Modules: & [ Data | - S I oy %, i ¥ | g

s .
(Q 3pSlieer

'+ Help & Acknowledgement

S: 13.771mm

Subject hierarchy = Transform hierarchy ~ All nodes
Node -7 IDs
* T1 - vtkMRMLScalarVolumeNode1

O Slicer exibe a imagem T1
com a interpolagdo desativada

v Show transforms v Show MRML ID's
» Subiect hierarchy item information
Filter:
» MRML node information
'~ Data Probe

Show Zoomed Slice

B

Python Interactor

Python 3.6.7 (default, Mar 10 2020, 23:07:26)

[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin
>>> n=getNode('Tl')

>>> nD=n.GetDisplayNode()

>>> nD.InterpolateOff ()

>>>




Acessando nos MRML a partir
do Python

o m =t Modules: & [ Data Y-S y B b

(D 3pSlieer

» Help & Acknowledgement

' Subject hierarchy | Transform hierarchy  All nodes
Node -« =~ IDs
* T1 - vtkMRMLScalarVolumeNode1

Execute o seguinte comando
para ativar a interpolacao

v Show transforms v Show
» Subiect hierarchy item info
Fiter nD. InterpolateOn ()

» MRML node information
'~ Data Probe

Show Zoomed Slice

B

Python Interactor

Python 3.6.7 (default, Mar 10 2020, 23:07:26)

[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin
>>> n=getNode( 'T1l')

>>> nD=n.GetDisplayNode()

>>> nD.InterpolateOff ()

>>>

S: 13.771mm




Acessando nos MRML a partir
do Python interactor

o m = | Modules: ® [T Data S L iR Ty Wi g

(D 3pSlieer

» Help & Acknowledgement

S: 13.771mm

Subject hierarchy = Transform hierarchy ~ All nodes
Node -7 IDs
* T1 - vtkMRMLScalarVolumeNode1

v Show transforms v Show MRML ID's @
» Subiect hierarchy item information
Filter:
» MRML node information
'~ Data Probe
Show Zoomed Slice
&

F
B

Python Interactor

Python 3.6.7 (default, Mar 10 2020, 23:07:26)

[GCC 4.2.1 Compatible Apple LLVM 8.0.0 (clang-800.0.42.1)] on darwin
>>> n=getNode('Tl')

>>> nD=n.GetDisplayNode()

>>> nD.InterpolateOff ()

>>> nD.InterpolateOn()
>>>




Acessando voxeis em um volume

e Opacote slicer.util oferece acesso aos
volumes como arrays multidimensionais
do NumpPy.

e Os volumes podem ser modificados
utilizando métodos padrao do NumpPy.

:I. .E l




Acessando voxeis em um volume

S % i i T L - Ty %y e i
| 1 &

o mh s | Modules: & | Data - - €

(.D. spSlicer

» Help & Acknowledgement

Subject hierarchy = Transform hierarchy =~ All nodes

Execute o seguinte comando no
e ~  VIMAMLScalarVolumeNode{ cons Ol e Pyth on:

a=slicer.util.array(‘T1")
print (a)

R:3g1gmm G T ' A: 21.967mm

Nota: no console Python, o slicer.util
e Il € importado automaticamente.

Filter:

» MRML node information
~ Data Probe

Show Zoomed Slice R\ a=a rray ( \ Tl ! ) ; # same as above
print (a)

B

Python Interactor
2 o

o patiD
>>> n=getNode( 'Tl")
nD=n.GetDisplayNode( )
nD.InterpolateOff ()

nD.InterpolateOn()

>>> a = slicer.util.array('Tl')
>>> print(a)




Acessando voxeis em um volume

o mh s | Modules: & | Data

L
=
=]

Python Interactor

a = slicer.util.array( 'T1")
print(a)

B 0 0 ese 0 0]
020 6 wss 52 27}

0 24 25 o 32 8]

01 4B 1 ores 42 21]
0 15 40 <iss 38 25]
0155 88 mas 7 1979

0 0]

Bt O Slicer exibe os

DI valores de intensidade

60 g 28 10]
58 et 31 29]

s nn da imagem T1.

17 - 20 43]]

0]
44]
45]

O Python interactor

0]
30]

mostra uma exibicao

54]
53]
3611

g truncada de um array

48]
9]

3D.

Show Zoomed Slice



Acessando voxeis em um volume

o mh & Modules: & [T'Data T - 5 % B S L it i g

(& wovee _
— * Execute o seguinte comando no

Subject hierarchy = Transform hierarchy ~ All nodes

L — console Python:

min Tl = a.min()
max Tl = a.max()
print (min T1l,max T1)

S: 12.971mm - 1 R: 3.818mm ) A: 21.967mm

v Show transforms v Show MRML ID's
» Subiect hierarchy item information
Filter:
» MRML node information
'~ Data Probe
Show Zoomed Slice

L
E
B

Python Interactor

[ 0 48 49 ;..
>>>
>>> min_Tl=a.min()
>>> max_Tl=a.max()
>>> print(min_T1,max_T1)

10 10 4611]




Acessando voxeis em um volume

o @ s | Modules: & " Data

(D 3pSlieer

'+ Help & Acknowledgement ‘

 Subject hierarchy  Transform hierarchy All nodes
'Node -+ =[*~]IDs
*® T1 “ vtkMRMLScalarVolumeNode1

S: 12.971mm - Y &

R: 3.818mm A: 21.967mm

v Show transforms v Show MRML ID's
» Subiect hierarchy item information
Filter:

» MRML node information

~ Data Prol

Show Zoomed Slice

O Slicer retorna os valores min. e max. da imagem T1.
B N

Python Interactor

>>> min_Tl=a.min()

>>> max_Tl=a.max()

>>> print(min_T1,max T1)
0 4095

>>>




Modificando voxeis em um volume

o mh =zt Modules: & | Data

(Dmﬂﬂ@@l? 7 .
Execute o seguinte comando no

» Help & Acknowledgement

Subject hierarchy = Transform hierarchy =~ All nodes ;
ar console Python:

* T1 - vtkMRMLScalarVolumeNode1

print (a.shape)

A: 21.967mm

R: 3.818mm

S: 12.971mm - Y &

v Show transforms v Show MRML ID's
» Subiect hierarchy item information

Filter:
» MRML node information

~ Data Probe .
Show Zoomed Slice O S I I C e r r

L
E
B

r

etorna as dimensdes da imagem.

5%

Python Interactor
>>> print(min_T1,max_T1)
0 4095

>>> print(a.shape)
(208, 320, 300)
>>>




Modificando voxeis em um volume

=1 - L e T Yy & v -~ B % !;"‘v "}" > * ‘
¥ 1

'+ Help & A

e Execute os seguintes comandos

no console Python:

ala<800]1=0
arrayFromVolumeModified (n)

’ ‘ 3 e . E \ \ :
v Show transforms v Show MRML ID's b 2\ / AN
» Subiect hierarchy item information / \ ‘ -+ ,

Filter:
» MRML node information

ComaPove . A Este exemplo aplica um limiar de

Show Zoomed Slice

' =800 a imagem e notifica o Slicer
o sobre a modificacao.

>>> print(a.shape)
(208, 320, 300
>>> a[a<800]=0
>>> arrayFromVolumeModified(n)




Modificando voxeis em um volume

o m =t Modules: & [ Data Y= € S

(Q 3pSlieer

» Help & Acknowledgement

S: 32.971mm

Subject hierarchy = Transform hierarchy ~ All nodes

Node -«| =7 |IDs
*® T1 “ vtkMRMLScalarVolumeNode1
v Show transforms v Show MRML ID's @
» Subiect hierarchy item information
Filter:
» MRML node information
'~ Data Probe |

Red (L 151.4,P 4.6,S33.0) Axial Sp: 0.8
L None

e O Slicer exibe o resultado

Python Interactor

(208, 320, 300 do |imia r

>>> a[a<800]=0
>>> arrayFromVolumeModified(n)



Carregando o volume T2

o m e | Modules: % [TData s F e T T
LGE 0 'S:7.371mm

(D 3pSlicer

w Carregue aimagem T2 no @

Node
* T1

28 Slicer: A

)
' .\
- J
NPT
v Show transforms v Show MRML ID's @ . > l‘ ' - “
» Subiect hierarchy item information 5‘ \ \ . )
Filter: % .- od .
» MRML node information " 1 -
- Data Probe ' A A ¢ .
Show Zoomed Slice \ Y & 13 r
L - L
F ~
]

Python Interactor

>>>

>>> slicer.util.loadVolume('/Users/spujol/SlicerCourses/SlicerProgrammingTutorial/T2.nrrd")
(MRMLCorePython.vtkMRMLScalarVolumeNode)0x140328c48

>>>

>>>

>>> |

>>>
>>>
>>>




Funcao Python: threshold [limiar]

o m s Modules: % [T Data IR R R T R
3= RE 0
(Q soslicer

" Help & A - .
s (Crie uma funcao threshold (t)
s . 1
38 no Python interactor: AA
1 =
def threshold(t): O
> S 3
=getNode (T2’ = ‘T2 ; ‘
n=getNode ( ) a=array ( ) ‘ !“\ 2
ala<t]=0 N -
arrayFromVolumeModified (n) *\’;8’ 5\ o~ ]
print (‘Thresholding done’) B {" Y/
: zrt:zi::trirchv item foaon : 5‘ \ o - \.v A :
Filter: : . ‘.' - ~Q T
»v_l\llalzgl;r:ggee information : . \ . 4 -
Red  (R145.5,P86.4,57.4) AxialSp:0.8 “ B ¢ 14

BT2 (286, 167, 280) Out of Frame

Python Interactor

>>>

>>>

>>> def threshold(t):

cee n=getNode('T2"')
a=array('T2'")
af[a<t]=0

arrayFromVolumeModified(n)
print('Thresholding done')




Funcao Python: threshold

o m =t Modules: & [ Data R

(D 3psSlicer

» Help & Acknowledgement

s P
Subject hierarch ansform hierarch Al e
Node
® T i

T2 B A
y ol )
threshold (500) W '
4 [ o
- - » . . A
N .
- ’ - 5
( NV 3 :
| 11 :
' g M 3
4 ] | b 4% o
] SN J
v Show transforms v Show MRML ID's [©) - @ 0 .‘.4 ve 4 "« f
» Subiect hierarchy item information 3 . B et
. L | : y
Filter: . - ) .
» MRML node information ) o . -
'~ Data Probe | ' ; G
. . \ v s
Red (L52.0,P58.9,5S7.4) Axial Sp: 0.8 X Y - 13 ;
L None '\\\ ; il
F None e

BT2 (251, 161, 33)26

Python Interactor

>>>

>>> def threshold(t):

et n=getNode( 'T2"')
a=array('T2')
af[a<t]=0
arrayFromVolumeModified(n)
print('Thresholding done')

>>> threshold(500)|



Funcao Python: threshold

o m =t Modules: & [ Data Y= & S

(D 3pSlieer

» Help & Acknowledgement

s A
Subject hierarchy = Transform hierarchy ~ All nodes \
Node -=.%|~]IDs {ﬁf’g
- T1 .

S:7.371mm

o vtkMRMLScalarVolumeNode1 '
® T2 - vtkMRMLScalarVolumeNode2 ‘
| X !
£ 2
‘\ . - Al
- W _ 'P .' pe
- . Sy
; S . 5
: -‘Na
- - /\ > ” A
\ \
'\ y ' S |
{ ) ﬂ w ’ ;
1y - .
. 3 9 |
! e At
4 ’ | > v
| ' o ' 4 ~‘)
: ’. .
+ Show transforms + Show MRML ID's ® i Y 2 ‘., v N .
» Subiect hierarchy item information 5‘ ~ A
. 5 A . .
Filter: ! e | e
» MRML node information v o < -
'~ Data Probe | o

Red (L60.1,P4.6,S7.4) Axial Sp: 0.8

L None
F None
BT2 (183, 163, 23)0

Role pelas fatias para
e exibir o resultado da

af[a<t]=0
arrayFromVolumeModified(n)

o fungao de threshold

Thresholding done
>>>



Visao Geral

* O Slicer oferece facil acesso para analisar
e modificar tipos de dados complexos.

e O Slicer € compativel com uma ampla
gama de pacotes de computacao
cientifica em Python.

e O Slicer € um ambiente de pesquisa para
realizar experimentos de imagens
medicas.



Parte 3

Familiarizando-se com o Qt no Slicer



Qt & PythonQt

e O Qt é a principal ferramenta no Slicer para
criar widgets, dialogos, campos de texto etc.

* O PythonQt expbe a maioria das
funcionalidades do Qt e € acessivel por meio
do Python interactor no Slicer.

* |[nterfaces de usuario podem ser criadas

rapidamente para prototipagem e
depuracao.



Funcao Python: toggle [alternar]

o m = | Modules: ® [T Data

(D 3pSlieer

» Help & Acknowledgement

Subject hierarchy = Transform hierarchy ~ All nodes
IDs

% Doty Crie uma funcgdo toggle() no
Python interactor:

def toggle() :
n=getNode ("T1")
a=array ("T1")
ala<0] =0
7 Show transforms + Show MRML ID's ala>1000] = 700

» Subiect hierarchy item information
Filter: a[ .]—a.max()—a
» MRML node information

“DamProbe arrayFromVolumeModified (n)

Show Zoomed Slice

L
F
B

Python Interactor

>>> def toggle():

) n=getNode( 'T1')
a=array('Tl')
af[a<0]=0
a[a>1000]=700
al[:]=a.max()-a
arrayFromVolumeModified(n)




Criando um Botao de Push do Qt

o m =t Modules: & [ Data

(D 3pSlieer

» Help & Acknowledgement

——————— Crie um QtPushButton no

IDs
- vtkMRMLScalarVolumeNode1

#  vikMRMLScalarVolumeNode2 Pyt h O n | n te ra Ct O r

b=gt.QPushButton (‘'Toggle’)
b.connect(‘'clicked()’,toggle)
b.styleSheet = “font-size: 24pt;
color: aqua; margin: 20px”
b.show ()

v Show transforms v Show MRML ID's
» Subiect hierarchy item information
Filter:

» MRML node information
~ Data Probe

Show Zoomed Slice

L
F
B

Python Interactor

>>>

>>>

>>>

>>>

>>> b=qgt.QPushButton( 'Toggle')

>>> b.connect( 'clicked()',toggle)

True

>>> b.styleSheet = "font-size: 24pt; color: aqua; margin: 20px"
>>> b.show()




Criando um Botao de Push do Qt

o m =t Modules: & [ Data Y= & S

(D soSlicer
» Help & Acknowledgement

Subject hierarchy = Transform hierarchy ~ All nodes

Node -=| =7 [IDs
*® T1 L d vtkMRMLScalarVolumeNode1
® T2 - vtkMRMLScalarVolumeNode2
@ ®
loggIe
v Show transforms v Show MRML ID's [©)]
» Subiect hierarchy item information
Filter:
» MRML node information
'~ Data Probe |
Red (R65.5,P68.6,S7.4) Axial Sp: 0.8
L None
F None
BT2 (263, 165, 180)0

Python Interactor

>>>

>>>

>>>

>>> b=qgt.QPushButton( 'Toggle')

>>> b.connect( 'clicked()',toggle)

True

>>> b.styleSheet = "font-size: 24pt; color: aqua; margin: 20px"
>>> b.show()

>>>

.. y ‘,<“ | !
r. N AW S
¥ '7." ‘_ﬁ\{
’ | 7 P

S 7 4

h‘ —
v “' y
! .\
. . .‘\\-q v 4
N g 1 s
“-\\ .,."‘

O botao de toogle [alternar]
aparece

S:7.371mm

]



Criando um Botao de Push do Qt

o m = Modules: & [ Data - €S . ol ;
+» BEE )
(D sosiicer

+ Help & Acknowledgement |

' Subject hierarchy | Transform hierarchy ~ All nodes

'Node --/ =/~ |IDs
i - vtkMRMLScalarVolumeNode1
® T2 ® vtkMRMLScalarVolumeNode2

Toggle

Ative a
visibilidade do
volume T1

ow
» Subiect hierarchy item information
Filter:
» MRML node information
'~ Data Probe ]

Show Zoomed Slice

B

Python Interactor

>>>

>>>

>>> b=qgt.QPushButton( 'Toggle')
>>> b.connect( 'clicked()',toggle)

True

>>> b.styleSheet = "font-size: 24pt; color: aqua; margin: 20px"
>>> b.show()

>>>




Criando um Botao de Push do Qt

o m =t Modules: & [ Data Y-S 4
BIEE )
(D 3DSlicar

+ Help & Acknowledgement

' Subject hierarchy | Transform hierarchy ~ All nodes

Node -+ =~ IDs

T - VtkMRMLScalarVolumeNode1

® T2 L vtkMRMLScalarVolumeNode2

Toggle
. ~
Clique no botao toggle para

v Show transforms v Show MRML ID's @
» Subiect hierarchy item information ~
o executar a funcao toggle()
» MRML node information
'~ Data Probe |

Show Zoomed Slice

L

F

B

Python Interactor

>>>

>>>

>>>

>>> b=qgt.QPushButton( 'Toggle')
>>> b.connect( 'clicked()',toggle)
True

>>> b.styleSheet = "font-size: 24pt; color: aqua; margin: 20px"
>>> b.show()
>>>




Criando um Botao de Push do Qt

S:4.171mm

o mh s | Modules: & | Data - S [ |
(R}

(D. spSlicer
» Help & Acknowledgement

Subject hierarchy = Transform hierarchy ~ All nodes
Node - IDs

il o vtkMRMLScalarVolumeNode1

* T2 ® vtkMRMLScalarVolumeNode2

Toggle

v Show transforms v Show MRML ID's @

» Subiect hierarchy item information
Filter:
» MRML node information
~~ Data Probe

Show Zoomed Slice
=

F
B

Python Interactor
>>>
>>>
>>>

>>> b=qgt.QPushButton( 'Toggle')

>>> b.connect( 'clicked()',toggle)

True

>>> b.styleSheet = "font-size: 24pt; color: aqua; margin: 20px"
>>> b.show()

>>>

O Slicer exibe o resultado do
processamento de imagem.



Exemplos de modulos com scripts

e O tutorial demonstra como criar uma interface
simples em Python.

e O Slicer integra muitos modulos com scripts
sofisticados, como Segment Statistics, Sample Data,
modulo de Endoscopia etc.

 Para mais informacoes, consulte o Repositorio de
Scripts do Slicer:

https://www.slicer.org/wiki/Documentation/Nightly/
ScriptRepository



Conclusao

* O Slicer permite que os desenvolvedores
criem interfaces complexas que sao
otimizadas para os usuarios-alvo.

A plataforma de software  oferece
possibilidades ilimitadas de personalizacao.

e O Slicer da acesso a bibliotecas avancadas
subjacentes por meio de um pacote
multiplataforma que é facil de implementar
para 0s usuarios finais.
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