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This tutorial Is a short
introduction to the
advanced 3D visualization
capabilities of the Slicer3
software for medical
image analysis.




The Slicer3 software

* An end-user application for

Image analysis

* An open-source
environment for software
development

« A software platform that is
both easy to use for
clinical researchers and
easy to extend for
programmers
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& Download the material

Slicer3 is a multi-platform software running on
Windows, Linux, and Mac OSX.

e Download and install the Slicer3.4 software
from the Slicer web site 7
htto://www.slicer.org/pages/Special:SlicerDownloads e

Disclaimer
It is the responsibility of the user of 3DSlicer to comply with both the terms of
the license and with the applicable laws, regulations and rules.




-~ 3DSlicer

Download Slicer3.4

3DSlicer
Slicer Wiki
About Slicer

» Home
» Intro LI“tI n

nta“tl Is

Resources

* Download Slicer
» For Users

'F r Developers

» Commercial Use
‘HCIL.

» Publication OB

» Licensing
» Mailing Lists
» Web Archive

www.slicer.org

Slicer Downloads

This is the download page for compiled versions of the 3D Slicer software. If you are looking for the source code, please click here.
LICENSE AGREEMENT
Please fill out the Slicer License Form before downloading any binary releases of Slicer.

DOWNLOADS

Type of download: | Stable Releases =
Operating System: | Windows =

May 2009: Slicer 3.4 released

to download, select stable releases and your
platform

File to download: |

Download

NOTES

® Stable Releases: Pre-compiled stable Slicer Releases for Linux, Windows,
Mac and Solaris. This is what most people will want to download.
B Snapshots: Custom built Slicer binaries, in various states of completion, i.e. some

Frmbiirme mimhd nad e cdadde

Slicer3 is under active development by the medlcal |
research community.

Frequent releases incorporating cutting-edge

medical image analysis capabilities. This tutorial

uses the current stable Slicer3.4 release version.



Download Slicer3.4

@ www.slicer.org
Select the type of download
‘Stable Releases’

LICENSE AGREEMENT
Please fill out the Slicer License Form before downloading any binary releases of Slicer.

) Slicer software. If you are looking for the source code, please click here.

Resources
* Download Slicer

» For Users - Iﬁ
S Type of download: | Stable Releases May 2009: Slicer 3.4 released

DOWNLOADS

» Commercial Use ~Operanng SystenT | Wndows = to download, select stable releases and your
» NCIA platform

» Publication DB File to download: | =

» Image Gallery

» Slicer Community Download |

» Source Code

» Licensing

» Wailing Lists NOTES

» Web Archive B Stable Releases: Pre-compiled stable Slicer Releases for Linux, Windows,

Mac and Solaris. This is what most people will want to download.

B Snapshots: Custom built Slicer binaries, in various states of completion, i.e. some
features might not be stable.

B Nightly builds: This contains a week's worth of nightly builds. Nightly builds are
experimental and sometimes unstable.

B ¥86 means Intel or AMD processors, ppc means PowerPC processors

B \ac: Darwin is the OpenSource software environment for Apple's Mac OS X

B Hardware/OS requirement: Either Windows XP or more recent, Linux (x86 or
¥B86_64), Mac OS X (ppc or Intel), min 2 GB of RAM and a dedicated graphic
accelerator with at least 128 MB of on-board graphic memory. Shared memory
graphics will result in slow render speeds.

11 for Mac: On Mac OS X you will need to install X11 from the CD. As an
alternative, we had good experience with xquartz.




Download Slicer3.4

@ www.slicer.org -
Select the Operating System
appropriate for your computer.

D Slicer software. If you are looking for the source code, please click here.

» Acknowledgments LICENSE AGREEMENT
» Contact Us 5 3 ; : :
Please fill out the Slicer License Form before downloading any binary releases of Slicer.
Resources DOWNLOADS
* Download Slicer
» For Users
» For Developers st [ May 2009: Slicer 3.4 released
» Commercial Use Windows ] to download, select stable releases and your
» NCIA 5 platform
» Publication DB Solane
»Image Gallery Linux-x86_64 - Linux 64-bit
» Slicer Community Linux-x86 - Linu 32-bit
> f_'ﬂt”ce_ Ende Mac 0SX - Darwin x86 Intel
» Licensing Mac OSX - Darwin Power PC
» Mailing Lists NOTES
rCh ey ® Stable Releases: Pre-compiled stable Slicer Releases for Linux, Windows,

Mac and Solaris. This is what most people will want to download.

B Snapshots: Custom built Slicer binaries, in various states of completion, i.e. some
features might not be stable.

B Nightly builds: This contains a week's worth of nightly builds. Nightly builds are
experimental and sometimes unstable.

B y86 means Intel or AMD processors, ppc means PowerPC processors

B pac: Darwin is the OpenSource software environment for Apple's Mac OS X

B Hardware/OS requirement: Either Windows XP or more recent, Linux (x86 or
¥86_64), Mac OS X (ppc or Intel), min 2 GB of RAM and a dedicated graphic
accelerator with at least 128 MB of on-board graphic memory. Shared memory
graphics will result in slow render speeds.

B 11 for Mac: ©On Mac OS X you will need to install X11 from the CD. As an
alternative, we had good experience with xquariz.




Download Slicer3.4

1},‘“' www.slicer.org

Select the corresponding latest -
Slicer3.4 release and click on
Download.

Hesources

» Download Slicer
» ForUsers

» For Developers

software. If you are looking for the source code, please click here.

binary releases of Slicer.

DOWNLOADS

pe of download: |Stable Releases = May 2009: Slicer 3.4 released

» Commercial Use ing System: IWindows ;l to download, select stable releases and your
» NCIA platform
*» Publication DB

» Image Gallery
» Slicer Community 7 o e
» Source Code Slicer3-3.0.2008-02-13-win32.exe

ad: =

» Licensing Slicer3-3.0.2008-01-17-win32 exe
» Mailing Lists Slicer2 6-opt-win32-x86-2006-12-08zp [ H
» Web Archive B Staple Releases: | Slicer2 6-optwin32-x36-2006-12-07 zip g
Mac and Solaris. 1 Slicer2 6-opt-win32-x86-2006-05-19.zip !
mg ok Gl - | Slicer2.5.1-opt-win32-x86-2005-11-23.zip
NApshoLs. LUSIOM | gjieo 5 5-optwin32-x86-2005-05-23 zip =

features might Not b gjicarp 4-dey-win32-x86-2005-02-01 zip

B Nightly builds: This Cone=mTs & WeeR 5 WOTOT OT TIgINTY DUmOs. TGy Duis are
experimental and sometimes unstable.

B %86 means Intel or AMD processors, ppc means PowerPC processors

® \lac: Darwin is the OpenSource software environment for Apple's Mac 0S X

B Hardware/OS requirement: Either Windows XP or more recent, Linux (x86 or
x86_64). Mac OS X (ppc or Intel), min 2 GB of RAM and a dedicated graphic
accelerator with at least 128 MB of on-board graphic memory. Shared memory
graphics will result in slow render speeds.

B 11 for Mac: On Mac OS X you will need to install X11 from the CD. As an
alternative, we had good experience with xquartz.




Download the material

Slicer3 is a multi-platform software running on
Windows, Linux, and Mac OSX.

* Download the training dataset:

Slicer3minuteDataset.zip
http://www.slicer.org/slicerWiki/index.php/Slicer3.4:Training




Tutorial Dataset

 The SlicerBminute dataset is
composed of an MR scan of the brain
and 3D surface reconstructions of
anatomical structures.

« The data are part of the SPL Brain
Atlas developed by Talos et al. The atlas
is available at:
http://www.spl.harvard.edu/publications/item/view/1265
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3DSlicer

it

Start Slicer3

Linux/Mac users
Launch the Slicer3
executable located In
the Slicer3.4 directory

Windows users
Select
Start - All Programs

- Slicer3 3.4 2009-05-21->Slicer3

I3 30 Siicer Version 3.4
He Edt View Window Help Feedback

B&

rﬁ Slicer

“ Welcome & About
v 3DSlicer Welcome

3D Slicer s a free open source software platiorm for medical image
processing and 3D visualization ofimage data. This module contains
some basic information and usefullinks to get you started using Slcer.
Please see our website hitp-//wu slicer org and the documentation on
our wiki for more information

3D Slicer is distr
contributior

hitp: /v slicer.org/cgi-bin
h

tails about the

Hint: o open any information panel below, click on its grey title bar

Donit show this module on startup
~ Oveniew

~ Basic & Extended Modules

~ Loading Scenes & Data

~ Saving Scenes & Data

~ Adjusting Data Display

* Manipulate Slice Views

EEEREE

* Manipulate 3D View

=15lx]
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Slicer Welcome

=1=) %]

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

Modules: SlicerWelcome —

:@ iDSlicer

EEEFl~ & @) 4]

“ Welcome & About

B sosuces vy The SlicerWelcome module is the
= T 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

Ei%izg‘r:ﬁ:feg%;j&%t!iiﬁf:,l,':‘.T‘:Eii.?fLES‘:hﬂztii.::i'.‘:f; Th iS mo dU | e g iveS an ove rVieW Of the
GUI of Slicer3, and data loading & saving
functionalities.

oses only and has nof
linistration, or by any oth

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

L

Don't show this module on startup.

T Overview

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

¥ Adjusting Data Display

“ Manipulate Slice Views

EImEE

“ Manipulate 3D View

-12-



3DSlicer

Loading a 3D Scene

3U'Chcer Version 3.4

w View Window Help Feedback

SlicerWelcome —

iDSlicer

“ Welcome & About

3pslicer Welcome

3D Slicer is a free open source software platform for medical image
processing and 3D 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 infarmation:

Iy and has not b
or by any ot

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

Don't show this module on startup.
¥ Overview
7 Basic & Extended Modules
¥ Loading Scenes & Data
¥ Saving Scenes & Data

¥ Adjusting Data Display

“ Manipulate Slice Views

EImEE

“ Manipulate 3D View

=1=) %]

| |
Select File=> Load Scene from the
File menu

L

None

Sagitts|

-13-



Loading a 3D Scene

=1=) %]

@ 3D Slicer Version 3.4
Fle Edit View Window Help Feedback

BE| e [ smwee S |AHEEF-- @O i
=
2 select File x|
iy . . - 4
i Nl Bip I » (IREE “ | B Maodified tirme j
1) data j slicerdminute mrml 3B KB 05/27, a2

[ clell

=) Documents and Settings
1) drivers

[ HMS

[ 1386

1) localtexmt

) MS0Cache

| Program Files

[ RECYCLER

1) SlicerData

DHEHEZEEHEEHEER

1) Users
12 WANDIOWS

otk shnns

LHHHH

j . .
I I S :
Open ""

j Cancel

File name: |9Iicer3minute.mrm|

Files of type: |Su:enes {.mrml _xml xcat)
EEDOEREE EEr a

Browse to the location of the

L ~ D Ql: : :
oo Slicer3MinuteDataset directory and select

the scene file slicer3minute.mrml

Click on Open to load the scene



Loading a 3D Scene

Slicer displays a 3D model of e R
the head in the 3DViewer, and "
anatomical MR slices of the 3D Viewer
brain in the 2D Slice Viewer.

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

3D Slicer is distributed under a BSD-style license; for details
about the contribution and software license agreement, please
see http:/www slicer.org/cgi-bin/License/SlicerLicenseForm.pl
The software has been designed for research purposes only and
has not been reviewed or approved by the Food and Drug

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

Don't show this module on startup.

= Axisl =p = Nane == Nene — 5 Coronal — Nens =5
~ Ovenview None = grayscale_1 == grayscale_1 — None —_ areyscale_t =
7 Basic & Extended Modules \ﬁ“i“;‘ L il \ﬁ“l“;‘ _L VU

7 Loading Scenes & Data

2D Slice -

-15-



Loading a 3D Scene

=1=) %]

2 3D shicer Version 3.4
File Edit @ Window Help Feedback

Slice

“ Welcome & About

| |
ooliest Welcome L eft click on the menu Modules and
sl e ED"Hfﬂgd”'t‘Hh*d?'tg SeleCt A" MOdu Ies to d|5p|ay the “St
a1 of 95 modules available for image
analysis and 3D visualization.

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

linistration, or by any otl

Don't show this module on startup. '
Sagitts

T Overview None

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

¥ Adjusting Data Display

“ Manipulate Slice Views

EImEE

“ Manipulate 3D View

-16-



Loading a 3D Scene

=1=) %]

2 3D shicer Version 3.4
File Edit @ Window Help Feedback

“ Welcome & About

oslicer Welcome To access the module Models,
browse through the list of modules

processing and 3D 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

— or click on the icon in the toolbar
button.

on and softwa

linistration, or by any otl

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

Don't show this module on startup.
Sagitts|
T Overview None

7 Basic & Extended Modules

¥ Loading Scenes & Data
¥ Saving Scenes & Data

¥ Adjusting Data Display

“ Manipulate Slice Views

EImEE

“ Manipulate 3D View

-17-



Loading a 3D Scene

P 1] 3 |

(D 0

Fle Edit View Window Help Feedback

E Medules Models — E m Ej

@ 3DSlicer

— =

7] [&]| [5] [2]

A ] (2] ] [@]

N A

x

e Slicer displays the GUI of the

left_eyeballuk
optic_chiasmtk

module Models
=

h

x

Model Display

Select Model or Hierarchy: Skin vtk

Selected
Visibility

Scalar Visibility [ Set Active Scalar: =i

Scalar Color Map Select:

L

None

Nane

Nene Sagittsl

IR

Axis|

FIREN
nnnn

L

grayscale_1 =] Nane =] grayscale_t1

(Sl 1 0

Clipping

Slice Intersections Visible

Nene grayscale_t1 Nane

=R L1 [-28 594 11 0

=]

%8|

Backface Culling

Opacity 1.0

\
J Set Color...

Matarial Drannrtine )

“ Manipulate Slice Views

“ Manipulate 3D View

7 EE
Aol




& 3D Visualization

P 1] 3 |

= 3D SICET VETSION 3.

Fle Edit View Window Help Feedback

[&] [&] | wocues Models = (4] ] [T [@] oo oo ) [0] (2] () () [ () (4] () ] 303
!E: 3DSlicer

— =

Position the mouse In
the 3D Viewer, hold
down the left mouse
button and drag to
rotate the model.

Matarial Drannrtine

EEIOBEREE B

“ Manipulate 3D View

-19-



B o 3D Visualization

RS RS =1L ]
Fle Edit View Window Help Feedback
Medules Models — EEE:—:E: odules @ ) 4 L,
:@ 3DSlicer
= H
Hierarcl hy & Display

Click on the Slice
Visibility || icon to
display the axial slice

In the 3D Viewer

Scalar Color Map Select:

Clipping

Slice Intersections Visible

Backface Culling
Opacity 1.0

Matarial Drannrtine

EEIOBEREE B

“ Manipulate 3D View

-20-



-~ 3DSlicer

3D Visualization

== 2D SICEr Versio

Fle Edit View Window Help Feedback

— L]
Modules Models — | [4] [v] ) [@] |- B o] [A] = [®] [& RN
‘
,
{;‘ 3DSlicer
-
= A )
Hierarchy & Display -
Model Hierarchy X S | t th Skl n m d‘ ’ | ; i nd t rn
hemispheric_white_matter.tk j e e C e O u
left_eyeballuk
optic_chiasmtk q
optic_nene_Ltk
optic_nerve_Rak e O aCI O e I I I O ‘ ’ ro I I I
optic_tract_Lwtk
optic_tract_Ruwtk
1 L] O to O L] O ]
Model Display X
Select Model or Hierarchy: Skin vtk
Selected
Visibility
Scalar Visibility [ Set Actve Scalar =l
Scalar Color Map Select: ==
Acisl Nane — : Sagitial — Nene Coranal Nane ==
Clipping Ners grayseals_1 == Nene = grayscale_1 — Nare 3 grayscale_1 e
Slice Intersections Visible |Q"l”;“ [28 59 @\i“;” 11 0 |Q"i”;“ [ 11 0
Opacity

T .l

“ Manipulate Slice Views

ElEEN@EE

“ Manipulate 3D View

21-



“3DSlicer

3D Visualization

The model of the skull bone and
eyeballs appear through the “EN

model of the skin in the 3D viewer.

Model Hierarchy

hemispheric_white_matter.tk
left_eyeballuk
optic_chiasmtk

E N N — W

Model Display

Select Model or Hierarchy: Skinwtk

Selected

Visibility

Scalar Visibility = Set Active Scalar =i ||l

Scalar Color Map Select:

Clipping

Slice Intersections Visible

Backface Culling
Opacity 05

J Set Color...
e «IE

“ Manipulate Slice Views

ElEEN@EE

“ Manipulate 3D View

P 1] 3 |

11 |-28.594

Nene = : Sagittal = : Nene
arayscale_t == None = : grayscale_1

[Pl 1]

22-



-~ 3DSlicer

3D Visualization

— L] %]
Fle Edit View Window Help Feedback

Medules Models —

&l &
B
»

:@ 3DSlicer

B

“ Hierarchy & Display
Model Hierarchy

x

hemispheric_white_matter.tk o
left_eyeballuk
optic_chiasmtk

Model Display

x

Select Model or Hierarchy: skull_bane vtk

Selected
Visibility

Scalar Visibility = Set Active Scalar =

Scalar Color Map Select: —

None

L

Sagittsl Nene

L

None

L

Clipping

Slice Intersections Visible |Q"l”;“ |

Backface Culling

DI
DI
[N

L

grayscale_t1

|-28.594

None

L

grayscale_1

[Pl 1] 0

L

grayscale_t1

1] [d

Opacity 1.0

J Set Color...
e «IE

“ Manipulate Slice Views

L&

“ Manipulate 3D View

_03-



30D Visualization

P 1] 3 |

== SD SICEr Version 3.4
Fle Edit View Window Help Feedback

@ 3DSlicer .

Click on the Slice
Visibility |~| icon to
display the coronal

slice in the 3D Vlewer

Visibility _I

Scalar Visibility = Set Active Scalar —

Scalar Color Map Select

Clipping
Slice Intersections Visible

Backface Culling
Opacity 1.0

Matarial Drannrtine

“ Manipulate Slice Views

EEEIENEEEE Ee
“ Manipulate 3D View

]
=)

of

=5

EEH
LE[E =
[ olfel
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“3DSlicer

3D Visualization

== 3D

Fle Edit

View Window Help Feedback

E Medules Models

— L] %]
— [ EE |- A ] (2] ] [@] 1R
‘
,
@ 3DSlicer
— =
Hierarchy & Display
Model Hierarchy x
hemispheric_white_matter.tk ;I
left_eyeballuk

optic_chiasmtk

Model Display

Select Model or Hierarchy: skull_bane vtk

Selected

Visibility

Scalar Visibility = Set Active Scalar o

A

Clipping

Nene == Sagitial == Nans =1 = ransl —
grayseale_1 =
grsections Visible

REE L1 [-28 594
Backface Culling
Opacity 1.0
\

J Set Color...
e «IE

Manipulate Slice Views

ElEEN@EE

“ Manipulate 3D View

[l

None

Select the 3D model skuII
bone in the Model

Hierarchy, and select the
option Clipping

N Vo ol . i . .

)

_05-



-~ 3DSlicer

3D Visualization

= jCer Version 3. P 1] 3 |
Fle Edit View Window Help Feedback
‘

@ 3DSlicer
— =

Hierarcl hy & Displa:

Model Hierarchy

hemispheric_white_matter.tk

optic_nene_Ltk
optic_nerve_Rak
optic_tract_Lwtk
optic_tract_Ruwtk
right_eyeballwk

b1
=8
=
z
ES
E 3N 0 — W

Skinatk
Model Display
Select Model or Hierarchy: skull_bone vtk
Selected
Visibility
Scalar Visibility [ Set Actve Scalar =
Scalar Color Map Select - — - -

auisl — 2lE Hors = Sagital = [ Nars = [ Coransl — 2@ Ners =

Clipping Nane — 2] arayscale_t = None — EE grayscale_1 = [ Nans — 2] grayscale_1 = =
Slice Intersections Visible |£"1”;“ |-28 B @MQ\ ‘n |Q"l”;“ ‘ﬂ
Backface Culling
Opacity 1.0

\
J Set Color...

Browse through the coronal
slices to expose the 3D model
of the white matter and left
and right optic nerves.

_-26-



30D Visualization

== Select the hemispheric white matter model in

E Medules

s - the Model Hierarchy and turn off its visibility.

4
= =

“ Hierarchy & Display

Model Hierarchy

Model Display X

Select Model or Hierarchy: hemispheric_white_matter vtk

elected
Visibility
To= ibilty 1 Set Active Scale® model visibilty.

Scalar Color Map Select: FullRainbow - -

Hors -~ E Sagital =] Nars = [ Coransl — 2] Ners =

Cl [l [l -l al

ipping o grayscale_t = Nens — SE] rayscale_1 — Nans — Z]E] grayscale 1 =
Slice Intersections Visible

e E=a| [T g

Backface Culling

Opacity 1.0
J Set Color...

e «IE

“ Manipulate Slice Views

ElEEN@EE

“ Manipulate 3D View

D27-



30D Visualization

= z
Fle Edit View Window Help Feedback

@ 3DSlicer

— =

Skintk
skull_bone vtk

E N N E—— I

Model Display

Select Model or Hierarchy: hemispheric_white_matter vtk

Selected
Visibility
Scalar Visibility [ Set Active Scalar: =
Scalar Color Map Select: FullRainbow e —

Axial — : Nens — : Sagittal
Clipping cn = grayseale_1 == Nane
Slice Intersections Visible |Q| = l'zﬂ B @MQ\
Backface Culling
Opacity 1.0

Slicer displays the optic nerve, optic
chiasm and optic tracts overlaid on
the MR images of the brain.

_28-



B 3D Visuallzation

Fle Edit Vi Wi He
Modules Models — HE s=erch moduls: & i FIRE
T | \ _.

Windows/Linux users:
Position the mouse in the
3D Viewer, hold down the
right mouse button and
move the mouse down to
Zoom in.

o -
Mac users: Position the mouse In
the 3D Viewer, hold down the
apple button and the mouse
button and move the mouse

down to zoom In.

_29-



D) o 30D Visualization

I3 3 siicer Version 3.4 - |= ll
Fle Edit View Window Hep Feedback
@ |E| Medules: Medels — E |z| E search modules . @ . . . . G | | . . . . . . } i @

@ 3DSlicer 1

Slicer3 displays a
closer view of 3D
anatomical structures
overlaid on 2D MR

slices

wippiny e
Slice Intersections Visible
Backface Culling

Opacity 1.0
I |

| set Color..

 Material Properties

Ambient: W[—V I

* Manipulate Slice Views

ERIDECER s

“ Manipulate 3D View

- EEEE e
St e -
L eERH
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B e Slicer3 minute tutorial

« Slicer3 is an open-source
software for image analysis
and 3D visualization

« Slicer3 core functionalities, 95
available modules and built-in
libraries represent more than
2.8 million lines of code

« Slicer3 is a multi-institution
effort to share the latest

advances in image analysis
with the scientific and clinical

community. www.slicer.org
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