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& Shcer3

A An end-user application for
Image analysis

3 DS I i C e I" version 3.6 http:/fwww.slicer.org
LAETYR G . =

A An open-source
environment for software
development

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

Picture courtesy Wendy Plesniak, Ph.D.




Slicer3

A Slicer3 is a multi-platform software that is
developed and maintained on:

I Windows XP

I Linux x86_64

I Linux x86

I Mac OSX 1 Darwin x86-Intel



&= Download the training dataset

A This course is built upon three datasets of a single
healthy subject brain:

MR DICOM MR Nrrd Pre-computed
GRASS SPGR Label Map



&~ Learning objective

Following this tutorial,
y 0 ulmelable to load
and visualize volumes
within Slicer3, and to
iInteract In 3D with
structural images and
models.




Start Slicer3

I3 3p Siicer Version 3.
Fle Edc View Window Hep Feedback

&

Linux/Mac users B :

* Welcome & About =

Launch the Slicer B osics: welcome

version 3.4

]
3D Slicer is a free open source software platform for medical image
processing and 3D visualization of image data. Thie module contains
some basic information and usefullinks to get you started using Sicer
Please see our website hitp://wwwi slicer org and the documentation on

I . d .
the Slicer3.4 directory

SEE]

>

our wiki for more information

ails about the

3D Slicer is

icenssForm pl Tt
es only and has not
ministration, or by

Hint to open any information panel below, click on its grey tifle bar

Donit show this module on startup
ssgita

Ovenview

~ Basic & Extended Modules

Loading Scenes & Data

]
Saving Scenes & Data

I W u ~ Adjusting Data Display
* Manipulate Slice Views

EEIOEE

Select
Start A All Programs
A Slicer3 3.4 2009-05-21A Slicer3




Slicer Welcome

==l x|

2 3D Siicer Version 3.4
Fle Edit View Window Help Feedback

mnaff‘*l@

.{L} 3DSlicer

“ Welcome & About

e Wl The SlicerWelcome module is the
ID3E Welcorr .
- module displayed by default.

3D Slicer is a free open source software platform for medical imz

processing and 3D visualization of image data. This module contai

some basic information and useful links to get you started using &

s == This module gives an overview of the
s GUI of Slicer3, and data loading & saving
functionalities.

Hint: to open any information panel below, click on its grey title b

L

Don't show this module on startup

T Overview

¥ Basic & Extended Modules
¥ Loading Scenes & Data
¥ Saving Scenes & Data

¥ Adjusting Data Display A

“ Manipulate Slice Views

EEELEE

“ Manipulate 3D View




~3DSlicer

The Graphical
User Interface
(GUI) of Slicer3.4
integrates 8 main
components:

Ahe File Menu
Ahe Menu Toolbar

Ahe Module GUI
Panel

Ahe 3D Viewer
Ahe Slice Viewer

Ahe Slice
Controller

Ahe 3D View
Controller

Slhicer3 GUI

File Menu

EH%\ = —i | [« [v] [l B8 [~] [ (@] (@] [l 5] (] [7] Al I B 2 & lod

r; Slicer

Wel & About
“* Ovel

Module GUI 3DViewer
Panel
olbar: i | 'J

Slic odules, layout al I other utilitie: 5

GUI Panel: contains a Ul for any selected module |W o=y = : Sagital = :‘ — =[] Coronal = - =]

sm:es Tc‘lmr‘nsl aaaaaaaaaa E?:HL:\Z(:E?E = one = — 5[ —

“ Manipulate Slice Views
1 [

* Manipulate 3D View

Ilce Viewer

3DView Progress and Error/Lo
Controller | -



B overview

Part 1. Loading Part 3. Visualizing
and visualizing : : 3D reconstructions of

multiple volumes m———— . anatomical surfaces
simultaneously ]

L

[El[s]
L
\
)

FEERN
L}

{\ Part 4. The

Part 2. Loading and
“ lightbox viewer
D

visualizing segmented
structures overlaid on

grayscale images Part 5. Saving data



Part 1. Loading
and visualizing
multiple volumes
simultaneously
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& Data Representation

AThe result of a volumetric
acquisition is a 3D volume
of data related to the
patient.

Arhe 3D raster dataset is
sampled on a discrete grid
with elements called
voxels which contain the
signal intensity.
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Loading Volumes

=lax|

= >0 Slicer Version 3.4
View Window Help Feedback

L

Medules: Slicer

'{;} 3DSlicer

»a
-

CEEE 5 o

¥ Welcome & About =

“ Overview

ot P Select FileA Add Volume
. from the file menu.

Status Bar —| |— Progress & Error
The basic organization of Slicer's user interface (Ul) is shown| |
above. This module’s content will reference these following
companents, labeled in the figure

File Menu: contains basic load and save functionality
access to application settings, Tcl and Python interfaces for
developers, help and mechanisms for users to provide
feedback

Toolbar: contains tools for selecting and navigating among
Slicer medules, layout and other utilities

GUI Panel: contains a Ul for any selected module Sagittal
Slices Controls: contains a Ul to configure the Slice
Viewers. This panel can be collapsed if you need more room
for the GUI Panel

3D Yiew Controls: contains a Ul to configure the 30
Viewer. This panel can also be collapsed if you need more | —
room for the GUI Panel

ith

3D Viewer: displays a rendered 3D view of the scene along j
Al

A b alnrife it anntinl mtinn

»

Manipulate Slice Views

[

Manipulate 3D View

»

)
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Loading Volumes

I3 3D siicer Version 3.4 - O] x|
File Edt Vew Window Help Feedback

@ E Medules: SlicerWelcome ] E m E
.
N

& [

Bgl\dd Volume il
w O 0-9-a | % £ DICOM Information x

< Local Disk (C)
4 CO-ROM (D)

Parse Directory

¥ Welcome & About =

“ Overview

File Menu —[F5E= ———Toolbar
GUI Panel —|=

Slices Controls
3D View Cunlru\s\
Status Bar —|

=] [~ 3D Viewer
| | Slice Viewers
|— Progress & Error

The basic organization of Slicer's user interface {Ul) is shown I
above. This module’s content will reference these following
companents, labeled in the figure:

File Menu: contains basic load and save functionality,
access to application settings, Tcl and Python interfaces for
developers, help and mechanisms for users to provide
feedback.

Toolbar: contains tools for selecting and navigating among
Slicer medules, layout and other utilities.

\

GUI Panel: contains a Ul for any selected module.

L

None

L

anan

Slices Controls: contains a Ul to configure the Slice
Viewers. This panel can be collapsed if you need more room
for the GUI Panel.

None

3D Yiew Controls: contains a Ul to configure the 30
Viewer. This panel can also be collapsed if you need more
room for the GUI Panel.

Path- ‘

Browse to the location of the

Slicer3VisualizationDataset directory
el 000 |

3D Viewer: disolavs a rendered 30 view of the scene alona |

Apply | | Cancel




Loading Volumes

I3 3D siicer Version 3.4 - O] x|
File Edt Vew Window Help Feedback

lﬁ‘ E Modules: SliceriVelcome — E lz‘ lj‘ search mo

IIQ Add Volume

DICOM Information x

3

@ IDSlicer 9% Q-G
L

I data
) dell
I Documents and Settings 003docm  138KB  03/15/04 15:11:08

Parse Directory

¥ Welcome & About

) drivers 004dem  138KE  03/15/0415:11:08
= Ovanisw = HMS 005.dem  138KE  03/15/041511:08
I i386 00B.cem  138KE  03/15/0415:11:08
I localtexmf 007.dem  138KE 03/15/0415:11:08
i) MS0Cache 008 dcm  138KE  03/15/0415:11:08
File Menu— [ —

|3 Program Files
=) RECYCLER

009dcm  138KE  03/15/0415:11:08

Patient's b
00dem  136KB  03/15/041511:08 atient's hame

GUI Panel —|*

NEEEEEEEEEBA

Slices Controls Patient 1D
3D View Cunlm\sk —|:|: = S\l:grData_ 0Mlem  136KB  03/15/0415:11:08
Status Bar_ ) Slicerdminute 012dem  13BKE  03/15/0415:11:08 Modsality MR
B I Slicer3¥isualizationDataset 013dom  138KB  03/15/04 15:11:08 Study Date noooonoo
3 dicam Diddom 138KB 03/15/04 1511108 Sty Descrption anon
2 models 0Beem  138KB  03/15/0415:11:08 Inti n
& rid DiGderm  138KB  03/15/0415:11:08 R (NS anon

The basic organization of Slicer's user ir
above. This module’s content will referen
companents, labeled in the figure:

Seties Number 4

||| 017dem 138KE 0371504 15:11:08 = |
= | rl o 8

I3 System Yolume Infarmg

||«

Path: |C:/SlicerData/Slicer3VisualizationDataset/dicom/001
File Menu: contains hasic load and sa _ygyme Options
access to application settings, Tcl and
developers, help and mechanisms for us Centered
feedback.

Ignore File Orientation Label Map Single File Name: |001

Toolbar: contains tools for selecting ai p. oo volumes-

Slicer modules, layout and other utilities Apply | | Cancel

-
GUI Panel: contains a Ul for any selected module. Sagittal — J— — | None —
Slices Controls: contains a Ul to configure the Slice None - : Mone - :

Viewers. This panel can be collapsed if you need more room
for the GUI Panel.

3D Yiew Controls: contains a Ul to configure the 30
Viewer. This panel can also be collapsed if you need more
room for the GUI Panel.

3D Viewer: disolavs a rendered 30 view of the scene alona |

Select the file 001.dcm in the /dicom directory

U - -

e
L=
=1




Loading Volumes

I3 3D siicer Version 3.4 - O] x|
File Edt Vew Window Help Feedback

@ E Medules: SlicerWelcome ] E m E seard

IZ Add volume il
“i 3DSlicer 9% N Q- G- + - DICOM Information x
g - 3 S::‘a Parse Directory
~ Welcome & About () Documents and Settings 003docm  138KB  03/15/04 15:11:08
) drivers 004dem  138KE  03/15/0415:11:08
= Ovanisw 2 HMS 005ccm  138KB  03/15/0415:11:08
13 1386 006 138KB  03/15/0415:11:08
1) localtexmf 007.dcm  138KE  03/15/0418:11:08
e M ) MS0Cache 0D&dcm  138KE  03/15/0415:11:.08
fle Menu ks — [ Program Files 009dem  138KE  03/15/041511:08
Lk Patient's N
Slices b Panel @ 5 RECYCLER Uiden  13BKB 0371504151108 Suents Mame
3D View Controle— B 3 SlicerData Dildem  138KE 0371504 1511:08 (FEEmiD
Status Barl 1 Slicer3minute Mzdem  138KE 03/15/04156:11:08 Modality MR
B I Slicer3¥isualizationDataset 013dom  138KB  03/15/04 15:11:08 Study Date noooonoo
(3 dicom Diddecm  138KE 03/15/04 151108 Sty Descriptian anon
2 models 0Beem  138KB  03/15/0415:11:08 Inat N
. ) o ) = nmel DGdem  138KB  03/15/0415:11:08 R (NS anon
The basic organization of Slicer's user ir (23 Systern Valume Infarmation j 07.cdem  138KE 03415/0415:11:08 A Seties NMumber 4
above. This module’s content will referen ~|| | il _,r = B
companents, labeled in the figure:
Path: |C:/SlicerData/Slicer3VisualizationDataset/dicom/001.dem
File Menu: contains hasic load and sa _ygyme Options
access to application settings, Tcl and
developers, help and mechanisms for us Centered Ignore File Orientation Single File Name: [001
feedback.
Toolbar: contains tools for selecting ai .
- d Recent Volumes: | _
Slicer medules, layout and other utilities - Apply | | Cancel
GUI Panel: contains a Ul for any selected module. Sagittal None — : Coronal — : None — :
Slices Controls: contains a Ul to configure the Slice Mone None - : Nene - : Mone - :

Viewers. This panel can be collapsed if you need more room
for the GUI Panel.

S O]
L1 LT

3D Yiew Controls: contains a Ul to configure the 30
Viewer. This panel can also be collapsed if you need more
room for the GUI Panel.

3D Viewer: disolavs a rendered 30 view of the scene alona |

Slicer displays the Dicom header information of the
Images. Browse through the Dicom information panel to
display the dimensions of the images.
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Loading Volumes

I3 3D siicer Version 3.4 - O] x|
File Edt Vew Window Help Feedback

. N — = - = iR =y F2 mn ey ey @ H .
@ E Modules: SlicerVelcome — ’:| T =1 MEEl Ml Mz 1 M= M) Gl CEl el T2 el | ] TS0 Ml 1 1
I2 Add volume x|
o Q-G «| ¥  DICOM Infarmation x
‘:‘ -1 3 dat E
% - E ata
Parse Direct
Q & del 002.dem 03/15/04 15:11:08 arse Jhrectory

03/15/04 15:11:08
03/15/04 15:11:08
03/15/0415:11:08
03/15/0415:11:08

I Documents and Settings 003 dom
I drivers 004dcm  138KB
=) HME 005.dcm  13B8KB
= 1386 O06.decm  13B8KB

¥ Welcome & About

“ Overview

) localtexmf 007.dcm  138KE  03/15/0418:11:08
) MS0Cache 0D&dcm  138KE  03/15/0415:11:.08
— |3 Program Files 009dcm  138KB  03/15/04 15:11:08
G ——Toolbar =) RECYCLER D0dem  138KB  03/15/04 1571108 ?“’“5 Egg
Shices Controks B [ 3D Viewer B 2 SlicerData Olldem  138KB  03/15/0415:11:08 olmns
30 View CDnlru\s\ Slice Viewers 2 Slicer3minute 012dom  138KE 03/15/0415:11:08 Fixel Spacing 0.937600,0.9375...
Status Bar — ] | | | Progress & Err B [ Slicer3visualizationDataset 013dom  138KB  03/15/04 15:11:08 Bits Allocated 16
5 dicom Diddecm  138KE 03/15/04 151108 Bits Stored 16
2 models 0Beem  138KB  03/15/0415:11:08 . 1
S DiBdom  13BKB  03/15/04 151108 (Al &0 L
. . o . X 23 System Yolume Infarmation j 017.deom  138KE 03115/0415:11:08 c Fixel Representation 1 _'J
The basic organization of Slicer's user interface (Ul) is sho || = B | £l
above. This module’s content will reference these following
companents, labeled in the figure: Path: |C:/SlicerData/Slicer3VisualizationDataset/dicom/001.dem
N . . . . Volume Options X
File Menu: contains basic load and save functionality,
access to application settings, Tcl and Python interfaces fi Centered Ignore File Orientation Label Map, Single File Name: [001
developers, help and mechanisms for users to provide
feedback.
Toolbar: contains tools for selecting and navigating amor Recent Volumes: | . Apply | | Cancel
Slicer medules, layout and other utilities.
GUI Panel: contains a Ul for any selected module. Sagittal Coronal None — :
Slices Controls: contains a Ul to configure the Slice None Mone - :

Viewers. This panel can be collapsed if you need more room
for the GUI Panel.

—

3D Yiew Controls: contains a Ul to configure the 30
Viewer. This panel can also be collapsed if you need more
room for the GUI Panel.

3D Viewer: displays a rendered 30 view of the scene along ]

Image dimensions: Rows = 256, Columns = 256

“ Manipulate 3D View
e |EE .
A

e
L= B
=1




Loading Volumes

I3 3D siicer Version 3.4 - O] x|
File Edt Vew Window Help Feedback

. N — = - = iR =y F2 mn ey ey @ H .
@ E Modules: SlicerVelcome — E T =1 MEEl Ml Mz 1 M= M) Gl CEl el T2 el | ] TS0 Ml 1 1
I3 Add volume il
o Q-G «| ¥  DICOM Infarmation x
‘:‘ -1 3 dat E
. - B ata
Parse Direct
Q & del 002.dem 03/15/04 15:11:08 arse Jhrectory

I Documents and Settings 003 dom 03/15/04 15:11:08

~ Welcome & About £ drivers D04dom  138KB  03/15/04 15:11:08
= HMS 005ccm  138KB  03/15/0415:11:08
= Ovarview I3 1386 006 138KB  03/15/0415:11:08
) localtexmf 007.dcm  138KE  03/15/0418:11:08
) MS0Cache 0D&dcm  138KE  03/15/0415:11:.08
— |3 Program Files 009dcm  138KB  03/15/04 15:11:08
G ——Toolbar =) RECYCLER D0dem  138KB  03/15/04 1571108 ?“’“5 Egg
Shices Controks B [ 3D Viewer B 2 SlicerData Olldem  138KB  03/15/0415:11:08 olmns
30 View CDnlru\s\ Slice Viewers 2 Slicer3minute 012dom  138KE 03/15/0415:11:08 Fixel Spacing 0.937600,0.9375...
Status Bar — ] | | | Progress & Err B [ Slicer3visualizationDataset 013dom  138KB  03/15/04 15:11:08 Bits Allocated 16
5 dicom Diddecm  138KE 03/15/04 151108 Bits Stored 16
2 models 0Beem  138KB  03/15/0415:11:08 . 1
S DiBdom  13BKB  03/15/04 151108 (Al &0 L
. . o . X 23 System Yolume Infarmation j 017.deom  138KE 03115/0415:11:08 - Fixel Representation 1 _'J
The basic organization of Slicer's user interface (Ul) is sho || = B | =i
above. This module’s content will reference these following
companents, labeled in the figure: Path- |C-/SlicerData/Slicer3VisualizationDataset/dicom/001 dem
N . . . . Volume Options X
File Menu: contains basic load and save functionality,
access to application settings, Tcl and Python interfaces fi Centered Ignore File Orientation Label Map Single File Name: [001
developers, help and mechanisms for users to provide
feedback.
Recent Volumes: | . _4 cal

Toolbar: contains tools for selecting and navigating amor
Slicer medules, layout and other utilities.

GUI Panel: contains a Ul for any selected module.

L
L

Nene Sagittal None Coronal None

A

Ay

L
L

Slices Controls: contains a Ul to configure the Slice None Mone None Nene Mone -

Viewers. This panel can be collapsed if you need more room
for the GUI Panel.

3D Yiew Controls: contains a Ul to configure the 30
Viewer. This panel can also be collapsed if you need more
room for the GUI Panel.

3D Viewer: displays a rendered 3D view of the scene along j

bl mamnn imnal rafaranann ba alarife tn anndinl arinetation

“ Manipulate Slice Views

L@

Click on Apply to load the Dicom volume in Slicer.
. I B

L1




3DSlicer

The Dicom images appear in
the Background & display
of the 2DViewer.

Loading Volumes

12 3D Siicer Version 3.4 =]
Fle Edit View Jilade =

3DSlicer

=4

“ Welcome & About ;‘

designed for research purposes only and has not been reviewed or approved ™ Food and Drug
Administration, or by any other agency

Hint: to open any information panel below, click on its grey title bar_

il Coranal

Don't show this module on startup. None

Al

Nene

7 Overview ) ) o-60019 |Q"i”;“

~ Basic & Extended Modules

L

¥ Loading Scenes & Data
7 Saving Scenes & Data

“ Manipulate Slice Views

EONEE

“ Manipulate 3D View

-18-



3DSlicer

Loading Volumes

I3 3p Shicer Version 3.4 =1 EY
Fle Edit View Window Help Feedback

|§| @ Medules SliceriVelcome - E El

B 3DSlicer [

“ Welcome & About ;I

=i welco Left click on the menu Modules and
B T o o e e et select All Modules to dISplay the list

our website http-/fwww slicer org and the documentation on our wiki for more infi
hitp:#/wwslicer.org/slicerWikif/index. php/Documentation-3.4.

] ]
3D Slicer is distributed under a BSD-style license; for details about the contrib Of S )5 I I l O d u I ‘ ES aVaI Iab I ‘ E fo r I I I l a ‘ E
agreement, please see http /fwww slicer org/cgi-bin/License/SlicerlicenseForm

gned for research purposes only and has not been res
Administration, or by any other agency

Hint to open any information panel below, click on its grey title bar-

Don't show this module on startup
7 Oveniew
~ Basic & Extended Modules

Loading Scenes & Data

Saving Scenes & Data

“ Manipulate Slice Views

B3

* Manipulate 3D View

-19-



12 3D Siicer Version 3.4

Fle Edit View Window Help Feedback

7 Help & Acknowledgement
“ Load

(13elect Volume File

Volume Name: |001

Image Origin From File —1

Image Orientatior From File —t

Label Map Single File
Apply
Active Volume:

7 Display

Loading Volumes

=]

B ] 5] [ (9] [

4] m Bl E e

N /]
The panel of the module Volumes

appears in the interface.

Click on the panel Display

Sagittsl

None

Manipulate Slice Views

EEOOEEE

“ Manipulate 3D View
P [EE
i

Volumes

s [
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3DSlicer

D Slicer Version 3.4
Fle Edt View Window Help Feedback

Loading Volumes

=]

B 2] [ ¥ () [ 7] () 7] (] ) [

EIE e Vourss ininls

@ 3DSlicer
7 Help & Acknowledgement I=
“ Load
(1 Select Volume File
Volume Name: |001
Image Origin From File —

Image Orientatior From File —t

Label Map Single File

Use the Window/Level slider to
adjust the display of the MR images.

Apply
Active Volume: 001 :
“ Display
Color Select Grey =
Interpolate
Window/Level Manual —t

Sagittsl

None

P
P
060019

Threshold of —i||0 294
L —|

Update Histogram Interactively

(9]l

[0, 292 999] x [0, 1]

“ Manipulate Slice Views

A 3 2

“ Manipulate 3D View
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3DSlicer

Loading Volumes

12 3D Siicer Version 3.4
Fle Edt View Window Help Feedback

E Wodules Volumes

E 3DSlicer

=]

[

7 Help & Acknowledgement -

“ Load

(13elect Volume File

Volume Name: |001

Image Origin From File —1

Image Orientatior From File —t

Click on Select Volume File

Label Map Single File

Apply
Active Volume: 001 :
“ Display
Color Select Grey :
Interpalate
Window/Level Manual —i ‘135 ‘70 - Seatel —
{1 I — : —
Threshold of - ’fi’miu [@I== T - _LI 060019
Ji

Update Histogram Interactively
10, 292.999] x [0, 1]

“ Manipulate Slice Views

mOEE

“ Manipulate 3D View

f Frame

-22-



~3DSlicer

ﬁ Open Volume File
kz Edt Vew Wndow Hep Feedback L i Mr 1= A Mame - ze@
EE | oo — - 0 Documents and Seftings ﬂ all.nhdr 1KB
g [ drivers all.raw.gz 203 KB
m 30slicer 2 Hks spgr.nhdr
- ) i35 spgrrawgz 6617 KE
7 Help & Acknowledgement L'j localtexmf
e ) MS0Cache
ETRET— |3 Program Files
Volume MName: ’0017 QRECYCLEP‘
' B [ SlicerData

Image Origin: From File —d

Image Orientatior From File —t

Loading Volumes

=10l x|

) Slicer3minute
B ) SlicerdvisualizationDataget

5

FModified time

0a/0607 15:20:50

08/06/07 14:58:30

Label Map 7/ Single File hj dicom
Apply =) models
Active Volume: 001 L‘j nrrd -
| Swsterm Wolume Information
“ Display uj tmp
Color Select: Grey hj Lzars
@ {2 I Yt | T T AT ﬂ i
nterpolate 4 _’I LI »
Window/Level: | pjapual  — | [138 ’T - -
i File name: |spgr.nhdr Open
Threshold: ofF o [23a
l—— Files of type: |Vn|ume *) Cancel

Update Histogram Interactively
10, 292.999] x [0, 1]

“ Manipulate Slice Views

I ‘:"’i;“

1’

’l it T
/ - "};n%
/ Lt L

Browse to find the header file of th spgr volume
spgr.nhdr located in the directory

Slicer3VisualizationDataset/nrrd and click on Open.
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Loading Volumes

D Slicer Version 3.4 - 10| %
Fle Edt View Window Help Feedback

EIE e Vourss ininls

9 3DSlicer

B 2] [ ¥ () [ 7] () 7] (] ) [

7 Help & Acknowledgement I=
“ Load

(13elect Volume File

Volume Name:  |spgr.nhdr

Image Origin Centered —t
Image Orientatior From File —t

Label Map Single File

Apply
Active Volume: 001 2
Select Grey =
Interpolate
Window/Level: | panyal  — | [138 [r0 il Nens — sagitial — Nars — |
= | |E :
Nane — 001 —
Threshold of —1 []0 294 0.60019
[ —

Update Histogram Interactively
10, 292.999] x [0, 1]

El

“ Manipulate Slice Views

Select Image Origin Centered and click on Apply to
load the volume spgr.nhdr
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@ 3DSlicer
e 4

Loading Volumes

/

The spgr volume appears in the
Background display of the 2D Viewer.
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