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Slicer3

A An end-user application
for image analysis

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
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& 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
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& 3D Visualization 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
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&~ Learning objective

Following this tutorial,
y 0 u loel dble to load
and visualize volumes
within Slicer3, and to
Interact In 3D with
structural images and
models.
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Start Slicer3

Q Joslicer Version 3.6 RCJ
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3D Slicer is a free open source software plafiorm for medical image proceesing and 30
] ] visualization of image dam. Thie module contsins some basic informatian and ussful links
10 get you starked using Slicer. Fleass see our wabsits hiip/fusee.slicer.ong and the
documentation on our wiki for more information: ==
the Slicer3.6 directo ry T T —
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Slicer Welcome
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“3D5 CEr Yersion
File Edit Yiew ‘Window Help Feedback

Mochikes Sl e Kome

* elcome & About

wsticer Welco The SlicerWelcome module is the module
displayed by default.

3D Sliceriz & free open source softvware platform for medical image processing and 30 visuali;
contains some basic information and useful links to get you started using Slicer. Please see our v
documertation on aur wiki for more information: kit v slicer orgfslicerikiindes: phnDocut

. ] ]
3D Sliceriz distributed under & BED-style icenzs; for detsils about the contribution and softwes) I I I I S I I l Od l | I e IVeS an Ove rVI eW Of th e G l | I
bittp: Sy slicer orgfeoi-binl icense/Slicerl icenseForm pl. The software has been designed fol
been reviewed or approved by the Food and Drug Administrstion, or by any other agency.
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T Overview
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¥ Basic & Extended Modules

¥ Loading Scenes & Data

“* Manipulate Slice Yiews
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~3DSlicer

The Graphical User
Interface (GUI) of
Slicer3.6 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

Slicer3 GUI

File Menu Menu Toolbar |, ..

Fila Edif i Windom Hslp Fessdback

R R

[ L2 . [ e 1] |_||_|l_|l_|l_|l_|l_|l_|l_|l_|l_| [am] [=al | TEDT [ [l
r" Slicer
= 4
* Weolcoms & About
PanEI m:| Img processing and 30
=i snd uzsful links
bge1yo Er‘ad g I PleeseseeourmbsBMm I org and the
documentafion on o fo more information: i = =
LULRE S Ilceror\:hfl |‘ka nde. hnchh: nnnnnnnnnn 300 s - . - P -
Pt feseves slicsr.orafcai-biniL icsme=s=li i“j” =i e s Hene |;|”|T| B
Hint: o opsn any information px Sllce ContrO”er 0
Con'l show this meduls on st £
“ Manipulaie Slice Wisws
—— EEEE=E Sllce Viewer
S| @) ] [B)] -
.
Mone RAS: (87.3, 10&03

Controller Progress and Error Log
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& e Overview

Part 1. Loading Part 3. Visualizing 3D
and visualizing , reconstructions of
multiple volumes . anatomical surfaces

simultaneously

L

[El[s]
L
\
)

Qﬁart 4. The

Part 2. Loading and
~lightbox viewer
&2

visualizing segmented
structures overlaid on

grayscale images Part 5. Saving data
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Data Representation

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

AThe 3D raster dataset
IS sampled on a
discrete grid with
elements called voxels
which contain the signal
Intensity.
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Part 1: Loading
and visualizing
multiple volumes
simultaneously
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Loading Volumes

=l=(x|

= =Select File A Add Volume

Modules:

g - from the file menu.

* Welcome & About =

3bSlicer Welcome

3D Slicer is a free open source software platform for medical image
processing and 30 visualization of image data. This module contains
some basic information and useful links to get you started using Slicer
Please see our website http.//www slicer.org and the documentation on
our wiki for more information

3D Slicer is distr

on and softwa ns m
w.slicer.org/cgi-bin/License/Slicerl

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

Don't show this module on startup

L

L

B

Sagitial

-

vl

vl
A4y
DD

Qverview

~ Basic & Extended Modules

 Loading Scenes & Data

Saving Scenes & Data

™ Adjusting Data Display

* Manipulate Slice Views

BEEOE

* Manipulate 3D View
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Loading Volumes

-  JosucerVers[TEII ] ek

Fil=  Edit  Misw  Window  Halp Fesdback

(B ]| womer | s [ ][] &= E 0] (2] (@] (@] [ [ (4] (2] B [ & ¥ - O

=] RddVolume T
2 OO Nivame  [Size |  Modified time [N RSt
£ 3min Y || 2 dicom Tue Dec 4 16:19:40 2007 res Direc)
) ARCTIC ) models Tue Dec < 16:19:25 2007 I
- ) Sutomatic Segmentation ] Tue Dec 416:21:26 2007 ol
=) ChangeTracker v
) DICOM =
=) EM3egmentTutorial-Jar - a
) forStuart EE
(=) HelloWorld_Plugin
) Ldata

) liver_seq_2

) liver_segmentation

=) Heurosurgical Planning Ty
) patientl

o) patient1_old

) RSMA_2009_Kitt

[5) Slicer3_Tutorial_Manual

= [ SlicerSampleVisualizatig

=0 rrm

; / ¥ || LT
i = ~all= = ||E e o =
Y Pah: ia uicfefepace’ birn_061/uzarsfzwa | lagl Glicar_1uiorials! SlicerDa@l SlicerSamplel isualization j Mone Mone = Mone
Wolume Cplions k4 o 0

Cantered Ignore Crientafion Label Map Single Filz Mame: |SlicerZampleVizualiz=

| RecemVolumes: | _ BErowess 4o CiDl A ool Cancal

Browse to the location of the
Slicer3VisualizationDataset directory

Mone R S: (136.9, -1.4, 51.0),
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3DSlicer

Loading Volumes

! 30 Slicer Version 3.6RC3 | — = %=
Fil= Edi1 Miser Wwindon Halp Fesdback ]
[B] B wom | e B o] (2] =] [$] & CE b=

@ 3DSlicer b

“ Wyalcomes & About

// ) Add Volume x
Az _ie-oao q o | Sie | Modiiod o] Y Rl x
' = 3min Y || 001.dcm 138 KB Mon Mar 15 16:11:08 20 Farss Directory Divids Sutesrise
=) ARCTIC 002.dcm 138 KB Mon Mar 15 16:11:08 20 "
q &) Automatic Segme 3.dcm 138 KB Mon Mar 15 16:11:08 20 =
(=) ChangeTracker D4dem 138 KB Mon Mar 15 16:11:08 20 7
n s14 ) DICOM 005.dem 135 KB Mon Mar 15 16:11:05 20 = = _
s =) EMSegmentTutol 006.dcm 138 KB Mon Mar 15 16:11:08 20 - |
e S forstuart 007.dom 133 KB Man Mar 15 161108 20| | || T TR
our wabei R =
infarmati [C5) HelloWorld_Plu 006.dcm 138 KB Mon Mar 15 16:11:08 20 Patient's Name anon
3 £13 =) lidata 009.dcm 138 KB Mon Mar 15 16:11:08 20 . :
coniributi = liver_seg 010.dcm 138 KB Mon Mar 15 16:11:08 20 Patient 1D anon g
Dol ecees [ liver_sequy 01.dem 138 KB Mon Mar 15 16:11:08 20 Modality MR ..!..
storoved & Neuros 01z.dcm 138 KB Mon Mar 15 16:11:08 20 Study Date 00000000 :
Hint: 1 & patien 013.dcm 138 KB Mon Mar 15 16:11:08 20 Study Descripti... | anon
Ol4dcm 138 KB Mon Mar 15 16:11:08 20 —
() pati Institution M
SRS 015.dcm 136 KB Mon Mar 15 16:11:08 20 nstrution Hame | anon if]
Do ¢ = 016.dcm 138 KB Mon Mar 15 16:11:08 20 Series Humber | 4 1
. : S ,cersgmp,ewsj 017.dcm 138 KB Mon Mar 15 16:11:08 20 Series Descript... | anon 2]
Manipul AT / 018.dcm 138 KB Mon Mar 15 16:11:08 20 / Groun | enoth 148 7
/1 e — ) A [ ) A [ I"h..l I/
L] [] - L] -3
Select the file 001.dcm in the /dicom directory N |
Mame: [0d4 I
Fof |
R%
4 ReeentVolumes: Browse +o CWO Apply| | Cancel
b
001 RAS: (1090, 5.4, 42.6), Bg MK (128, 83, 145), Bg: Dulof Frams, ﬁ
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3DSlicer

Loading Volumes

- 30 Slicer Version 3.6 RC3 | — o x-
Fil= Edi1 Miser Wwindon Halp Fesdback ]
[B] B wom | e B o] (2] =] [$] & CE b=

@ 3DSlicer b

“ Wyalcomes & About

// ) Add Volume x
Al 2 - N Hame |  Size | Modified tir] JYN Pt x
i = 3min % || 001.dem 138 KB Mon Mar 15 16:11:08 20 Parss Direciory Divide Subeariee
[ ARCTIC 002.dcm 138 KB Mon Mar 15 16:11:08 20 &
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[ ChangeTracker 004dom 138 KB Mon Mar 15 16:11:08 20 7
0 s1i (=) DICOM 005.dcm 138 KB Mon Mar 15 15511503 20 =] T .|
procecsi ) EMSegmentTuto! 006.dcm 138 KB Mon Mar 15 16:11:08 20 v [
Easic inf = forStuart 007.dcm 138 KB Mon Mar 15 16:11:08 20 Description Value .r’j
our wabeil ) . . =
informat =) HelloWorld_Plugir 008.dcm 138 KB Mon Mar 15 16:11:08 20 Patient's Name anon
10 sli C) kdata 009.dcm 138 KB Mon Mar 15 16:11: patient 1D anon "
coniribui 0 liver_seq 2 010.dcm 138 KB Mon Mar 15 U820 = E
fmpiffeecy [ liver_segmentatii O11.dcm 138 KB 6:11:08 20 Modality MR g
aporoved =) HeurosurgicalFla 012.dom 138 KB 111:08 20 Study Date 00000000 _
Hint: 1o = patient1 0M3dem 138 on Mar 15 16:11:08 20 Study Descripti... | anon
[C) patientl_old 014.dcm Mon Mar 135 16:11:05 20 Institution Hame anon
) RSNA_2009_Kitt 015, Mon Mar 15 16:11:06 20
Don' s N = 11 Series Number 4
= Slicer3_Tutorial ficm 138 KB Mon Mar 15 16:11:08 20
- ) O [ SlicerSamplevisy 0MM7.dcm 138 KB Mon Mar 15 16:11:08 20 Series Descript... | anon
R = dicom 7 || 016.dom 138 KB Mon Mar 1516:11:08 20| o+ || | Groun 1enatn 148 /
— ) A [ . L

SlicerdespI

ays the Dicom

'header informati

on

of the

Images. Browse through the Dicom information panel to
display the dimensions of the images.
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3DSlicer

Loading Volumes

O 3nSlicer Version 3.6 RC3 | —m %~

Fil=  Edit  Nisw  Window  Help Fesdback 1

BE| [ e A EEF- D EE e E & -0
3DSlicer ’

/; - Add Volume
v . -4 i : - 4 - DICOM Information %
A To T O-O-m e : m Modified ti] B : N
= 3min : 036.dcm 138 KB Mon Mar 15 16:11:08 20 Parse Dirsciory rvids Subesrise
) ARCTIC 037.dcm 138 KB Mon Mar 15 16:11:08 20 Y
< [ Automatic Segme 038.dcm 138 KB Mon Mar 15 16:11:08 20 |
() Change Tracker 039.dcm 138 KB Mon Mar 15 16:11:08 20 |
P— =) DICOM 040.dcm 138 KB Mon Mar 15 1Bf11 fl]ﬁ 20 I~
processin (=) EMSegmentTutol 041.dcm 138 KB  Mon Mar 15 16:11:08 20
Easic infd ) forStuart 042.dcm 138 KB Mon Mar 15 16:11:08 20 pescription ] Y
our wabe .
informati | HelloWorld_Plugir] 043.dcm 138 KB Mon Mar 15 16:11:08 20 Rowrs
10 s1il ) ldata 044.dcm 138 KB Mon Mar 15 16:11:08 20 Colmns
coniribui ) liver_seg 2 045.dcm 138 KB Mon Mar 15 16:11:08 20 -
e i [ liver_segmentati 046.dcm 138 KB Mon Mar 15 16:11:08 2 Fixel Spacing
aoonoved| a NeurTJsurgica] Plal 047 .dcm 138 KB Mon Mar 15 16:11: 5
Hint: o [ patientl 048.dcm 138 KB Mon Mar 15 06 20
I3 patient1_old 049.dcm 138 KB 08 20 High Bit 15
3 RSNA_2009_Kitt 030.dcm 1356 KB 0§ 20
Do 5| - = 11 - Pizel Represent... | 1
[ Slicer3_Tutorial 051.dcm 138 KB ~ Mon Mar 15 16:11:08 20
. 8 = SlicerSampleVist 052.dcm 138 KB Mon Mar 15 16:11:08 20 Fixel Padding V... | 0

x
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Loading Volumes

= 30Slicer Version 36 RC3 | — %=

File  Edit  Visw Window Hslp  Fesdback
B [&]] womsr | swerern [ DIE] @ B (@] [&] @] (9] @ Ol Ql|E & - [
m 3DSlicer P

“ Walcoms & Aboul

/? = RddVolume x
Az e oan  hamo | Sio | odinod o AN x
. I£3) 3min 036.dcm 133 KB  Mon Mar 15 16:11:08 20 Farse Direciry Divide Subesriss
I3 ARCTIC 037.dcm 138 KB Mon Mar 15 16:11:08 20 I
g &) AutomaticSegme 038.dcm 138 KB Mon Mar 15 16:11:08 20 =]
|- ChangeTracker 039.dcm 136 KB  Mon Mar 15 16:11:08 20 f
ap s1i = DICOM 040.dcm 138 KB Mon Mar 15 16:11:08 20 = = !
i =) EMSegmentTutol 041.dcm 138 KB Mon Mar 15 16:11:08 20 - ]
Eazic infd =) forStart 042.dcm 138 KB Mon Mar 15 16:11:08 20 'Description  |Vaue | | X
our wakei = e T s dem 138 KR bdon Mar 15 16-1108 20 - ——

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

oS ) MEUrOSUrgICAIFal e ko o o 1
Hint: [0 patient1 138 KB  Mon Mar 15 16:11:08 20 Bits Stored 16
- patientl_old 049.dci Mon Mar 15 16:11:08 20 High Bit 15
[C3) RSMA_2009_Kitt. 050.dcm Mon Mar 15 16:11:08 20 Pixel R N .
Cont - - -
e 3 Slicer3_Tutorial 051.dcm 133 KB =el eprt_esen —
= - B ) SlicerSampleVisy 052.dcm 138 KB Fixel Padding V... | D
Manipull
| ) dicom 7 053.dcm 138 KB Windnw Centar 12R /
I
R— = e =

Fath: |fauicfeis pacarbirn_054/usarsizewa | lacedSlicar_tuiorialefSlicerDataf SlicarSamplay izualizafion’dicomidd . decm

“* Manipul
Eimiz Yolume Opfions

F
R -
4 FRecemWolumes: | _ Ercress 1o WD =

&
s Centered lgnore File Srientafion Labsl Map Single File Mams: (044 I
-
F
=
004 RAS: (10000, 5.4, 26.0), Bg LJK: {123, 102, 145), Bg: Oul of Frame, §
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3DSlicer

Loading Volumes

JDSlicer Version 3.

File  Edit

& &

h 3DSlicer
=4

“ Wislcome & A bout

The Dicom images appear Iin
the Background display of
the 2DViewer.

our webErs D terd.clIcar.ong &nd fhe documentalion on our wikl for
information: hfio:feea slicer.orafsliceriikifinds: . oho'Documentation-3.6

Wisw  Windge

3D Slicer iz distributed under a BSD-etyle licenss; for details about tha
coniribution and softeare license agreamant, pleass sea
hilp:ifenene.zlicer.orgicgi-binfLicensed SlicerLicensaForm. pl. The softwars has
bean designed for ressanch purpoese only and ha: nol bsen reviewesd or
aooroved by he Food and Drua Adminisiration. or by any ciher agency.

Hint: 1 open any information panel below, click on it grey tills bar.

Dontzhow this modulaon slanup.

“ Manipulak Slice ¥ isws

Fe (31

“ Manipulak 30 Visw

001 RAS: (100.0, 5.4, £5.5), Bg [JK: {128, 200, 145), Bg: Out of Frame,
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3DSlicer

Loading Volumes

_|ofix

3 3D Slicer Version 3.4
Fle Edit View Windgy

|§| E Slicerivelcome — E P E| @

r\ 3DSlicer
=4

“ Welcome & About :

3DSlicer

3D Slicer is a free open source software platform for medical image processing
data. This module contains some basic infarmation and useful links to get you s

Left click on the menu Modules and
seneemneznr'select All Modules  to display the list

3D Slicer is distributed under a BSD-style license; for details about the contrib
agreement, please see http /fwww slicer org/cgi-bin/License/Slicer icenseForm

cossmmmeemmemof 95 modules  available for image
S analysis and 3D visualization.

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

Select the module Volumes

7 Saving Scenes & Data | 3 ' -

“ Manipulate Slice Views

EEEE

“ Manipulate 3D View
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~3DSlicer

Loading Volumes

Eil= Edit Misew Wi ot Halp Fesdback

m 3DSlicer
=4

™ Heslp & Acknowledgemsant

“ Load

(2] Select Wolums Fils
Volume Mame: 001
Image Crigin: From Fila
Image Crienalion From File

Label Map Singla Fila
Keap all

Active Wolume:

* Dizplay

e

~ Info

“* Manipulatk Slice Visws

(=] el [ [ 8 )

“ Manipulak 30 View

e s | B e (2] =
A)TL .,
oA

o1 RAS: (1090, 5.4, 65.5), Bg |JK: (133, 200, 145), Bg: Cul of Frame,

Apply Prawvioug,

— 0 X

'pa'hel of the module Volumes
appears in the interface.

Click on the panel Display

OJ
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Loading Volumes

Eile  Edi1t  Wiew Window  Help Fesdback

[&] &]] e s [ D] =] e [ ] (2] [ (€] 6 ) (@) [ = () S 2] ) & F - [
B -osice: Use the Window/Level slider to

adjust the display of the MR images.

Lookup Table: Gray

Imerpalak
‘Window Lewal Editor Presst:

,Hruﬁi
~ .
Y o e CT-abdomen || TT-brain| CT-lung

Wolume Window Lewval Pressts:

WindowLewsl| pyamual 140 0
I
Threshold: o a
j y
Updatke Histogram Ineraciively

[0, 292 [0, 1]

“ Manipulak Slice Views

(= 6 BB ] B

“* Manipulaw 0 View

rr | EHEEPR e
%ﬁﬁﬁmﬂmﬁ I
A ][] (2] (@) [

o0 RAS: (100.0, 5.4, 65.5), Bg 1JK: (128, 200, 145), Bg: Outof Frame,

EE ([E] B
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3DSlicer

Loading Volumes

Miew  Window — Halp Fesdback

e [ D= [E e B[] (2] (] [@] & [ [ (4] B (E & ¥ - [

3

T

Looku p Tabile:

e Select FileA Add Volume
[ [ A

Wolume Window Lewval Pressts:

Window'Level| pgnual 140 7o

1

Threshold: o

o
H

L=
=

Updatke Histogram Ineraciively
[0, 295] [0, 1]

“ Manipulak Slice Wiews

= 6 [ L B ] B

“ Manipulak 0 View
o EEBE e
——

L

o0 RAS: (109.0, 5.4, 65.5), Bg 1JK: (128, 200, 145), Bg: Outof Frame,
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Loading Volumes

- an Clirar Uarcinn 9 & R _hh %
: — hddVolume x
Fila  Edil  Vicw|
" ' y . . = 4 - DICOM Infarmation X
% 109 @D e [ s s —
RIS 5 dicom all.hdl 1KB Man Aug 6 17:20:50 Parss Dirsctry Divide Susesrise & - [
() EMSegmentTutol all.raw.gz 203 KB Mon Aug 6 17:20:50 'S
r‘\ . ) forStuart spgr.nhdr 1KB Mon Aug 6 16:58:31 =
o S0S ) HelloWorkd_Puugir| || SPUrav.gz 6517KB  Mon Aug 6 16:56:31 7
- ) Ldata I = |
|5 liver_seq_2 i
J— S sogmontat [oescrpion —Tvae 11}
| NeurosurgicalPla)
Imerpalak | patienti
Windew Level | patient_old
3 | RSHA_2009_Kitt,
’ [ Slicer3_Tutorial |
B ) SlicerSampleVisi
Wolume Windo Qdicum
) models
WindcwLewel Snmd
|5 Shicer3tuff o I S
Thrsehald: 5 SPL_PHL_Brain |7l
N | = — A I
Update Hi Fath: |fauisfa/zpace’birn_D61/uzarszwallace’Slicar_tutoriala! SlicerDatalSlicerampleVizualizaiion/nrrdfall.nhdr
Voluma Cptians. X
[0, 282] [0, 1]
Cantaned Ignore Fila Orientation Label Map Gingla Fils Mama: |all
a
Recan Volumee: | _ Erois 2 CWD Aply| | Cancsl

“ Manipulak Slice Views

Browse to find the header file of the spgr

spgr.nhdr located in the directory
Slicer3VisualizationDataset/nrrd  and click on Open.

™ """'“"h

volume
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Loading Volumes

= 30 Slicer Version 3.6 RC3 — X
File  Edit  View] o Add Volume b 4
* 1 0 . %; . La J ‘ m Modifie 4 - DICCM Information X
& E - : : I . T i
= DICOM all.nhdr 1KB Mon Auy 6 17:20:51 Farzs Dirsctory Divide Suesrise
(=) EMSegmentTuto| all.raw.gz 203 KB Mon Aug 6 17:20:5( 'S
f “\ 3D0S (3 forStuart spgr.nhdr 1KB Mon Aug 6 16:58:31 [
'/' = HelloWorld_Plugir spgrrawgz 6,517 KB Mon Aug 6 16:58:31 ¥
3 ldata I = |
— 5 liver_seq_2 M
p— e segnentat [oescrpuon—vave | I}
| NeurosurgicalPla)
Interpolak 3 patienti
indow Lewval | patient_old
o |) RSNA_2009_Kitt,
| Slicer3_Tutorial_|
B ) SlicerSampleVisi
Wolume Wind @ dicom
Wi nclos L] @ modets
) nrrd
|2 SlicerStuff L RN
Threshold: (53 SPL_PHL_Brain ||/
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Exploring the data
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Exploring the data
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& - Exploring the data

The axial slices of
the spgr volume
appear in the 3D
viewer.

Click on the icon slices fit
to window to adjust
O the dimensions of the
— Image to the size of the

window.
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