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Slicer3 minute tutorial

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

© 2010, All Rights Reserved


http://na-mic.org/

3DSlicer

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.

* Download and install the Slicer3.6 software
from the Slicer web site

http://www.slicer.org/pages/Special:SlicerDownloads B

Slicer

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.
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Download Slicer3.6

@ www.slicer.org

Slicer Wi K
About Slicer Slicer Downloads
::::I_n ":LI“'(i"I This is the download page for compiled versions of the 3D Slicer software. If you are looking for the source code, please click here.
» Acknowledgments LICENSE ACREEMENT
» Contact L)
Please fill out the Slicer License Form before downloading any binary releases of Slicer.
Resources DOWNLOADS
» Doy
» For
»For Type of download: |Stable Releases [ May 2009: Slicer 3.4 released
> Cor Operatmg System: |W ndows ;l to download, select stable releases and your
> NCIA

platform

nnnnnnnnnnnnnnnnn

Slicer3 is under actlve development by the medical
research community.

Frequent releases incorporating cutting-edge medical
Image analysis capabilities. This tutorial uses the
current stable Slicer3.6 RC2 release version.
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Download Slicer3.6

@ www.slicer.org
4

Select the type of download
‘ Sta b I e Re I e a S e S ! Slicer software. If you are looking for the source code, please click here.

Felidnl s

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

DOWNLOADS

* Download S

» For Users

» For Developers Type of download: | Stable Releases =] May 2009: Slicer 3.4 released
» Commercial Use Operating System: |Wind0ws = to download, select stable releases and your
» NCIA platform

» Publication DB File to download: | =l

» Image Gallery

» Slicer Community Download

+ Source Code

* Licensing

» Mailing Lists MNOTES

» Web Archive ¥ 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 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 X11 for Mac: On Mac OS X you will need to install X11 from the CD. As an
alternative, we had good experience with xquartz.
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Download Slicer3.6

www.slicer.org

Select the Operating System
appropriate for your computer. e

FITanT I8 UL U DUIGT LIGESE Ol DT ulisoausig oy ooy oeaded of Sheer

DOWNLOADS

of downlcadulEtakls Balas May 2009: Slicer 3.4 released
1

o download, Select stable releases and your piatform

stem) | Windows

K KRN 3

2 [
File: to download: [oneer 3 TR AT O I I L ERe

Download

NOTES

M Stable Releases: Pre-compiled stable Slicer Releases for Linux, Windows, Mac and Solaris.
This is what most people will want to download. See also the release notes for Slicer 3.4

M Snapahots: Custom budt Skoer binanes, in vanous states of completion, Le. some features might not be
Stalde.

[ Nightty basids: This contains a week's worh of nightly basids. Nightly builds are experimental and sometimes
unatahia.

M x86 means Intel or AMD processors, ppc means PowerPC processons

H Mac: Daswin ia the OpenSource software environment for Apple's Mae 08 X

W Hardware/0S requirement: Either Windows XP or more recent, Linus (286 or x85_64), Mac OS X {ppc or
Inted), min 2 GB of RAM and a dedicated graphic accelerator with at least 128 MB of on-board graphic
memary. Shared memory graphics will reault in alow rendes speeds.

B X111 for Mac: On Mac OS X you will need to install X11 from the CD. As an altemative, we had good
expenence with xguariz,

DOCUMENTATION AND TRAINING

W Please visit the documentation pages for the ‘Bve’ reference manual for 30 Sscer.
N Instructions on how 1o use Skoer can be found on the Iraming pages.

OTHER RESOURCES
B Maniis Tracker: Repor bugs and make feature requesis here
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Download Slicer3.6

Select the Slicer3.6 release and
click on Download.

2 looking for the source code, please cick

Fiease fll out the Silcer License Form before downloading any bnary releasea of Sheer.
OWHLOADS

nload: |Stable Releases -] May 2009: Slicer 3.4 released
to downinad, select stable releases and your piatform

Operati tem: |Wind0w5 j
File to download: | Slicer3-3.6-RC2-2010-05-25-win32.exe =[]
Download

NOTES

M Stable Releases: Pre-compiled stable Slicer Releases for Linux, Windows, Mac and Solaris.
This is what most people will want to download. See also the release notes for Slicer 3.4

M Snapahots: Custom budt Skoer binanes, in vanous states of completion, Le. some features might not be
Stalde.

[ Nightty basids: This contains a week's worh of nightly basids. Nightly builds are experimental and sometimes
unatahia.

M x86 means Intel or AMD processors, ppc means PowerPC processons

H Mac: Daswin ia the OpenSource software environment for Apple's Mae 08 X

W Hardware/0S requirement: Either Windows XP or more recent, Linus (286 or x85_64), Mac OS X {ppc or
Inted), min 2 GB of RAM and a dedicated graphic accelerator with at least 128 MB of on-board graphic
memary. Shared memory graphics will reault in alow rendes speeds.

B X111 for Mac: On Mac OS X you will need to install X11 from the CD. As an altemative, we had good
expenence with xguariz,

DOCUMENTATION AND TRAINING

W Please visit the documentation pages for the ‘Bve’ reference manual for 30 Sscer.
N Instructions on how 1o use Skoer can be found on the Iraming pages.

OTHER RE

OURCES

B Maniis Tracker: Repor bugs and make feature requesis here
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Download the material

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

* Download the training dataset: l

Slicer3minuteDataset.zip
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o~ .
Tutorial Dataset
* The Slicer3minute 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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Start Slicer3

Eile Edit ¥iew Window Help Feedback

wosuies: [ cizarwatcom =

Linux/Mac users = |
Launch the Slicer3 -

. e 2Policsl Welco
executable located in )

3D slicer is a free open source sofbware platform for
medical image processing and 30 visualization of image
data. This module contains some basic information and

L ] L]
useful links to get you started using Slicer. Please see our
. ite hitp 1w slicerong and the documentation on our

30 slicer is distibuted under a BSD-style license; for
details about the contribution and software license
agreement, please see

hitp v slicer orgicgi-bindlicensesSlicerd icenseFormmn pl
The software has been designed for research purposes

“ Manipulate Slice Views

Windows users H &

Manipulate 3D Yiew

Select Sk

Start > All Programs —

- Slicer3 3.6-RC2 2010-05-
25->Slicer3
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g oo Slicer Welcome

Eile Edit Wiew Window Help Feedback
Modules: Slicarfalcame E EI walcoms IE| @ .:iz.
4
L3
m iDSlicer \\\

s

“* Welcome & About

_, 3DSlicer \AlalrcrAama

wversion 3.6

The SlicerWelcome module is the
= s 0 oo on souee eI OC UG AiSpPlayed by default.

basic information and useful links to ge

ourwebsite hitpiwwa slicerong and th
information: bttpswway slicerorgeslicery

= e snones e 220 TS rOdule gives an overview of the GUI

hitpthwnnan slicer. orglcgi-bin/licensed S|
been designed for research purposes

a?p@edbytheF-o?dan-c.ﬂDrugA.df'niOf Slicer3, and data Ioading & SaVing

Manipulate Slice Views

smooeomm dunctionalities.

Manipulate 30 Wiew

e s | EHEER e
= .@-‘-L ,I?“
el

Mone RAS: (-1.0, 726, 99.3),



http://na-mic.org/

3DSlicer

Loading a 3D Scene

EEI IE!I Slicerwislcome [::] [:] Ii! A
rﬁ IDSlicer

4
3

| |
Select File=> Load Scene from the

*pslicer WelFile menu

“ Welcome & About

3D Slicer is a free open source softwane 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 hitpfwww slicerong and the documentation on our wiki for more
information: httpawwn slicer oy slicenvikilindex. phpsDocumentation-3.6.

Mona

;egmsl

Mone

Mone

30 Slicer is distibuted under a BED-style license; for details about the
contribution and software license agreement, please see

hitp e slicerongicgi-bin/licensesSlicericenseFom.pl. The software has
been designed for research purposes only and has not been reviewed or
approved by the Food and Drug Administration, or by any other agency.

Manipulate Slice Wiews

= @ 3 E & E

hanipulate 30D View

Mone RAS: (-1.0, 726, 28.3),
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Loading a 3D Scene

i [ setect Fite 3]
pe Qo
|—) bSeadld] abd7cidZca
g () d0dbSceb7 a7 3
) efb724E5dedc3al84e
) RECYCLER
I) SliceriData
I atlas
I DiffusionD ataset
I Editor
\-) FreeSurferT utorialData
I HellaPythan
| LiverData

Eilg HEdif view, MWindow Helpy :Readbsck
. Modules: Slicarmalcome EI E
(BN :osiicer
L 4

slicer3minute.mml 18 KB

[EEA)

[E3]

[E3]

(1]

* Welcome & About

. 3PSlicsl Welcc

I ShicerdvisualizationD ataset
I SPL_PML_Brain_Atas2008
I Swstem Yolume [nformation

3D Slicer is a free open source software platiorm for medi H [ Users

processing and 30 visualization of image data. This modul b CD-ROM [E:) —

basic information and useful links to get you started using = [ = [ f
4 L]

our website hitpfwwwe slicerorg and the documentation on
information: httpawwn slicerorgyslicenvikilindex. phpsDocu

File: name: | Cpen

][+ ]

|
30 Slicer is distibuted under a BED-style license; for details about the
contribution and software license agreement, please see
hitp e slicerorgicgi-bin/LicensesSliced icenseFomn.pl. The sofftuwa gl
been designed for research purposes only and has not been revig o or
approved by the Food and Drug Administration, or by any cthegfency.

-

Manipulate Slice Wiews

(= W 3] ) B L B =

-

hanipulate 30D View

[ ° | EHE
| (@B @] [2]
2] (=]

Mone RAS: (-1.0, 726, 28.3),

Browse to the location of the
Slicer3MinuteDataset directory and select the
scene file slicer3minute.mrml|

Click on Open to load the scene
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Loading a 3D Scene

Eile Edit Miew Window Help Feedback

Slicer displays a 3D model of the @@ E @&
head in the 3DViewer, and |
anatomical MR slices of the 3D Viewer

brain in the 2D Slice Viewer.

[ [£] = @) S] C]|E & ¥ - [

3D Slicer is a free open source software platform for
medical image processing and 30D visualization of image
data. This module containg some basic informmation and
useful links to get you started using Slicer. Please see
ourwebsite http /A slicer.org and the docurmentation

3D Slicer is distributed under 3 BSD-style license; for
details about the contribution and software license
agreement, please see

hitprawnnny slicerorgicgi-bin/License/SlicericensefF om.pl.
The software has been designed for research purposes

v Mone # ' Coronal . v Mons

] || gra...la 4 Mone

- gra..la

-

Manipulate Slice Views

=mE2D Slice

= Manipulate

Viewer

(L] L] (82 (o)

P
~J
TS
I

{ RS

I
y
|
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Loading a 3D Scene

File Edit Miew Window Hel Feedback
A SlicerWalcome EI III EI
m iDSlicer

- 4

2

@l BoprEOEDEE D E s -

* Welcome & About

Left click on the menu Modules and
sosticer \We| select All Modules to display the list
of 95 modules available for image

30 Slicer is a free open source software platform fc = = o =

medical image processing and 30D visualization ofiranal SIS and 3D Vlsual IzatIOn
data. This module containg some basic information = -
useful links to get you started using Slicer. Please suo

ourwebsite http /A slicer.org and the docurmentation

3D Slicer is distributed under 3 BSD-style license; for
details about the contribution and software license
agreement, please see

hitprawnnny slicerorgicgi-bin/License/SlicericensefF om.pl.
The software has been designed for research purposes

Mone

- .
5 |
Axial i R 1=Ty1=) ] Sagital

ara...la Mone

12! [O] == ]

-

Manipulate Slice Views

= 6 [ ] B E E E = (=)

-

Manipulate 3D View

b BEEE
e <l=
[ | @R e

b
(|8
|
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Loading a 3D Scene

File Edit Miew Window Hel Feedback
- | Slicerywslcoms EI Izl EI -'ﬁ‘:'ii-:-JlTE @ ’
4
3
m 3DSlicer

£ 4

[ ] = | S]] 8| & § - [

“ Welcome & About

| To access the module Modelé,
sosticer \\/cbrowse through the list of modules or
click on the icon |(&|in the toolbar

3Dn Slicer is a free open source software platfic

medical image processing and 30D visualizaticrb utto n
data. This module containg some basic informat -
useful links to get you started using Slicer. Plea.s cuo

ourwebsite httpy s slicerorg and the documentation

30 Slicer is distibuted under a BED-style license; for
details about the contribution and software license
agreement, please see

httpitwanan slicerorglegi-bindlicense/slicer icenserF om.pl.
The software has been designed for research purposes

* Manipulate Slice Wiews

=] i [ ] =

= Manipulate 30 View

[E+] 2]

E= (=]
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Loading a 3D Scene

Fila  Edit  Wiew Windem  Holn  Fesdhark
[ [E| oo = | I DI[E] [ [vetcom B (] [4] (=] [©] [& [F [ (] E= (=] & ¥ - [o

:@ 3DSlicer f

-

Help & Acknowledgement

“* Load

Add 30 model or 3 model directory

Add scalar overay £

Slicer displays the GUI of the

Model Hierarchy
El- Scene

—hemispherc_white_matter.vtk m O d u I e M O d e I S
—left_eyeball.vik

—optic_chiasm.vik

—optic_nerve_L.vtk

—optic_nerve R.vik

—optic_tract_L.vik

—optic_tract_R.vtk

—right_eyeball.vwik

— Skin.vik v

Manipulate Slice Views

(= [ D @

-

Manipulate 30 View

Models
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3D Visualization

File Edit Yiew Window Help Feedback

[Ba] [B]| oo | Heiie [ [ (=] @] [weeome ErREEEENETEE BB & f-k
ra 3DSlicer i

e 4

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

opuc_tract_H.viK N
right_eyeball.vwtk
Skin.vtk Vi

Manipulate Slice Wiews

El E O EEE EE (=

* Manipulate 3D Wiew
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3D Visualization

File Edit Miew Window Help Feedback

[E] B]| oo | Madels [« 1 (= [&] [etcome B8l [&] [&] [#] @] & ] (= £ = [E] B & ¥-
B2 spsiicer i
>

Click on the Slice
Visibility [-..-| iconto
display the axial slice

in the 3D Viewer

optic_chiasm.vik e
optic_nerve_L.vtk =

optic_nerve_R.vtk | L : -
optic_tract L.vik 1 i i v Mons 4 Se_gmsl 4 . Mons i Coronal J v Mons
optic_tract_R.vtk n B arate — | @] mons B || gra..te

right_eyeball.vtk r - r - .

Skin.vtk

||

Manipulate Slice Wiews

E @ E 0 EE E EE ]

“* Manipulate 30 View

T EEEE®
S e [E]
S EEEE
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3D Visualization

oo e Select the Skin model and turn
B oo ~ the opacity of the model from 1.0
:‘. 3DSlicer

— to 0.0.

optic_tract_L.vtk
optic_tract_R.vik
right_evyeball.vtk
Skin.vtk

Model Dizplay

Salect Modal or Hisrarchy: | Shinvik
Salacted

Wizibility

Scalar Visibility Set Active Scalar: |

Scalar Color Map Salect:

Clipping

Slice Intersections Visible

EBac . ]

Dpacity

Lo,

“ Manipulak Slice Views

(=] i [ ] B 0 B

“ Manipulak 30 View

| EEEE =
| -.
- @Eel
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3D Visualization

The model of the skull bone and
eyeballs appear through the model im=c
of the skin in the 3D viewer.

UpUL_ e Ve 9
optic_tract_L.vik t
optic_tract_R.vik
right_eveball.vtk
Skin.vtk 7

- Modsl Display =

[ (] = ()| [S] [2]|[HE| &~ % - O

Select Modsl or Hisrarchy: Skinovik

Salecied
Vizibility

Scalar Wisibility Sed Active Scalar:

Scalar Color Map Salect: [ Labsals :
Clipping

Slice Imersections Visible

i Sagkta

][ e

02 [ O] [+A[]]

Earkfacs Culling

Opacity D__D

LIS

. Manipulate Slica Views

= & O B (= (w1 =]

. Manipulate 30 View

-p_ iS 1 @ L'Iij,"
n—.\.i«j-'- &, @
|

grayscale RAS: (119.5, 400.1, -26.7), Bg: Slics nof shown,
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3D Visualization

Eil= Edit sy Wi ndou Hslp Fesdback
[E TR Rttt

@ 3DSlicer

OpuCc_nerve_H.VIK
optic_tract_L.wik
optic_tract_R.vtk
right_evyeball.vtk

DIE=

Skin.vtk vl

~ Model Dizplay >
Salect Modsl or Hisrarchy: Shin ok =
Salacted
Wisibility

Scalar Visibility Sed Active Scalar:
Scalar Color Map Salect: [ EBSIE al

Clipping
Slice Imersections Visible
Backface Culling

Cpacity 0.0

LIS

“* Manipulatk Slice Views

= W O &

. Manipulate 30 View

grayscals RAS: (119.5, 400.1, -26.7), Bg: Slice nod shown,

B ] [A] =] [$] & [ =]
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3D Visualization

Wiew  Window Help  Fesdback

i I ARNEEA 6 E O E S R 6 -
m 3DSlicer 0

=4

Click on the Slice
Visibility |~-| iconto
display the coronal
slice in the 3D Viewer

5

B EE E (=

(R

|

= =

[ iyl

a a
- |2 Mg

o o

: B

| EE

| @[] [B) = = >
_ B |
rayes S (484.2, 1464, 22.00, Bg: Slice nol show
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3D Visualization

E E Wiew  Window  H sedba
e el N EE- B R A (@ (S 6 E (= L] - ¥ - o

.
@ 3DSlicer
optic:tract:R.vtk A o
right_eyeball.vtk

e : Select the 3D model skull

skull_bone.vik
- Modal Dizplay

Galect Modsl or Hierar-hy:

o e e _bone in the Model
e = Hierarchy, and select the
optlon Cllpplng

- - oo | [

-IEI-
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3D Visualization

Fi Er Mg Wi nd o He ead ba
s b A= [E - 6 (2] A [ (S & E (= L] = - ¥ - [
ﬁ\ : Pres
3DSlice
=4
optic_tract_R.vik
right_evyeball.vtk
Skin.wik
skull_bone.vtk £
Modsl Display b4
Salect Model rarc [aem— :
Salecied
isibility
e
Scala Ty Sat Lol
Seal Map Sslec 5 :
Clippi
lice Imarsecii
Eackfacea Culli
Cpacity

SFL
Browse through the coronal

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

Select the hemispheric white matter model
.~ —in the Model Hierarchy and turn off its visibility.

S

“" 3DSlicer
Model Hierarc iy
—hemispherc_white r.vik

—left_eyeball.vik
—optic_chiasm.vik
—optic_nerve L.wvik
—optic_nerve_R.vtk
—optic_tract_L.vtk

*

—optic_tract_R.vtk
—rght_evyeball.vik
— Skin.vtk
——skull_bone.vtk

- Modsl Display

D |

Salect Madel or Hierarchy: hemizpharic_whik_manar. vk

Scalar Color Map Salect: FullRainbow

PN TR

“* Manipulak Slice Wiews

(2] i [ ]

“ Manipulars 30 Viow

VP\iS @ L'@j
o =, @
[ » |

grayscale RAS: (-25.6, 134.2, 24.2), Bg LJK: (155, 101, 162), Bg: Oul of Frams,
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3D Visualization

bt b MrIE @ B (A (@ S & @ EE - ¥ - [
N —_——

—

Model Hieranchy

—hemispheric_white_matter.vtk
—left_eyeball.vik

x
—optic_chiasm.vtk
—optic_nerve_L.vtk
—optic_nerve_R.vik
]
x

—optic_tract_L.vtk
—optic_tract R.vtk
—right_evyeball. vtk
— Skin.vtk
“—skull_bone.vtk

- i — 1 z C ”g — 1@!! = _;_L$ | =
Slicer displays the optic nerve, optic l ,

chiasm and optic tracts overlaid on
the MR images of the brain.
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& o 3D Visualization

it Miew Window Help Fesdback

e b [ ] =] @ B ] (&[] (S [E ] 8] L] =] (] &- ¥ - o

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

e e

Scalar Color Map Salect: Rainbow

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.



http://na-mic.org/

b2 3DpSlicer

3D Visualization

Fila Edit Wi Wi o o Help Feadback

(& [E]| o= = | MMEE- S E E S E E E ) E S E & -
m 3DSlicer i . LS

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

I [
o
- 3 | magtta i oo
= isibili Sat Active Scalar: = =
Scalar Visibility ' HMons — ||iE] = E T C—
Scalar Color Map Salect: FullRainbow : 102

Sl

“* Manipulate Slica Yisws

= & [ 2 E E E E = =] @]

. Manipulate 30 View
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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.

spujol@bwh.harvard.edu
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