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Powerful processing.

| Streamlined interface. 1

3DSlicer

Extensible platform.

Slicer is a freely available open-source
platform for segmentation, registration
and 3D visualization of medical imaging
data.

3DSlicer is a multi-institutional effort

supported by the National Institute of
Health.



Translational research

An open-source environment An end-user application

for software developers for clinical investigators
and scientists

3D Slicer: an open-source platform for
translating innovative algorithms into
clinical research applications



3DSlicer History

« 1997: Slicer started as a
research project between the
Surgical Planning Lab (Harvard)
and the CSAIL (MIT)

Image Courtesy of the CSAIL, MIT



3DSlicer History

« 1997: Slicer started as a

research project between the

Surgical Planning Lab (Harvard)
and the CSAIL (MIT)

Powerful processing. Streamlined interface.

2013: Multi-institution effort to
share the latest advances in
Image analysis with clinicians
and scientists
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Slicer Is Open

* Open Science

Open Source
+

Open Data
+

Open Community

Madrid 2012

Courtesy R. Kikinis



Slicer Open Community

« 80 authorized developers
contributing to the source
code of Slicer

 QOver 700 subscribers on
Slicer user and Slicer
developer mailing list
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4

3DSlicer

Get Slicer 4.

Slicer 4 is the latest stable version of 3D Slicer, a free, comprehensive software platform for medical image analysis and
visualization developed with NIH support.

3D Slicer

3D Slicer is distributed under a permissive BSD-style open source license. It has a thriving user and developer community.

Pre-compiled binaries

64 bit
stable
release
32 bit
64 bit
nightly
build
32 bit

System requirements

Slicer requires 1GB of RAM absolute minimum, with more highly recommended. Common data sets may require 4GB or more RAM for processing.
A fast graphics card or GPU that supports OpenGL is also recommended.

Slicer is built and tested on many hardware and software platforms. 3D Slicer runs on Microsoft Windows XP, Vista, and Windows 7; Mac OS X

Windows

4.1.0 64 bit installer
2012-04-11
119886 (159.6MB)

4.1.0 32 bit installer
2012-04-11
19886 (153.3MB)

nightly 64 bit installer
2012-04-29
r19953 (160.4MB)

nightly 32 bit installer
2012-04-29
r19953 (154.0MB)

Mac OS X

4.1.0 64 bit installer

2012-04-11
19886 (236.9MB)

versions 10.5 (Leopard), 10.6 (Snow Leopard), and 10.7 (Lion); and a variety of Linux distributions.

Linux

4.1.0 64 bit archive
2012-04-11
119886 (251.5MB)

nightly 64 bit archive
2012-04-29
19953 (252.0MB)

n practice

Slicer is open-source

Slicer works on Windows, Linux,
and Mac

Slicer is distributed under a
BSD-style license agreement
with no restriction on use



Slicer: Behind the scenes
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Slicer Training

* Hands-on training
workshops at national
and international
venues

« >2 300 clinicians,
clinical researchers
and scientists trained
since 2005




3D Visualization of the Anatomy

Following this tutorial,
you will be able to load
and visualize volumes
within Slicer4, and to
interact in 3D with
structural images and
models of the anatomy.




3DSlicer Version 4

& 3D Slicer 4.2.0-2013-07-08 o ]
File Edit View Help !C\Osel
@ E} @ Modules: &) Welcome to Slicer S| - @ u i Z 7 !@! ﬁ v e 55 v
5 ® 1
r";“: Slicer
= 4
sy Load DICOM Data [5ac Load Data
&> Customize Slicer O Download Sample Data
The Welcome module
> About .
is the default start-up
P The Main Window
» Loading and Saving mOd u |e
P Display
P Mouse & Keyboard

v

Documentation & Tutorials

v

Acknowledgment
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3DSlicer Version4

/£ 3D Slicer 4.2.0-2013-07-08 = e ™

File Edit View Help Close
@ @] [@ Modules: &) Welcome to Slicer s = @ Cd) S Z 7 lg v Be B -

-

®

Each module of Slicer includes a series
_ of tabs, which gives access to different | =
functionalities

{E Slicer

ﬁﬂ, Load Data

© pomeassampeva2 | (Glick on the arrow symbol to display
< hoon the content of each tab

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 For more information, please visit our website
http://www.slicer.org.

3D Slicer is distributed under a BSD-style license; for details about
the contribution and software license agreement, please see the 3D
Slicer Software License Agreement. This 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.

P The Main Window

P Loading and Saving

= R S:0.00| ~ vy # R: 0.00 [ G 15 A: 0.00

P Display

P Mouse & Keyboard -

¥ Data Probe




(; 3D Slicer 4.2.0-2013-07-08

File Edit View Help

3DSlicer Version4

[M] @] I@ Modules: &) Welcome to Slicer s = @ C.v.) i 7 7 (=] $ - e 5 h

= e

(xX)
T
=
&

g Slicer /

T

[Giscay Load DICOM Data [oacy Load Data

@ oo || © vowions seomi oo The Main Window tab contains
- information on the basic organization of
e o Slicer’s user interface

File Menu =i 8
GUI Panel -

— Toolbar
B — 3D Viewer

ot srove || St Vevers Scroll down to see all the contents

The basic organization of Slicer's user interface (UI) is shown
above. This module's content will reference these following
components, 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 BrE S e
modules, layout and other utilities.
GUI Panel:
Contains a UI for any selected module.

v

¥ Data Probe

R: 0.00 ¥ G A: 0.00




Slicer User Interface

£ 3D Slicer 4.2.0-2013-07-08 - o IEW

Toolbar

3DSlicer

User Interface (Ul) panel of
the Slicer Welcome Module |

Welcome

G== Load DICOM Data G Load Data

# Customize Slicer © Download Sample Data

» About

» The Main Window

3D Viewer

*» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials

» Acknowledgment
v Data Probe: C:/Users/flynnm3/Desktop...te/slicer4minute.mr

2D anatomical viewers



Slicer4

EJ(EJlz2] @ =  Browse to the location of the

Date Modified Size Kind

com o MR dataset MR-head.nrrd
on your disk.

Drag and drop it into Slicer

| ® 0o (] 3DVisualizationData
o o8 o : E = EIDER
ta & & |Moduel* > — 2D w| %]
e Name
{ & wins201... [.1] 3DHeadData
MR-head.nrrd
{B Slicer (] code
/ <+ Dropbox
—  [£] WFNS201...
* Help &Acknowledggr] © Downloads
- —1 & Applicati...
¥ SceneViews | Eaiol
8 §)
¥ Create and Edit | [ workshop
e j .| Desktop
| [0 MICccAl
1 MICCAI2...
1 MiCCAI2...
£ MiCCAI2...

2 items, 235.14 GB available

Slicer automatically opens
the ‘Add data into the
scene’ window.

v Data Probe

I

800 Add data into the scene

Choose Directory to Add || Choose File(s) to Add Show Options
v File Description
¥ ..shop/Beijing_Sept27-Oct1_2013/data/3DVisualizationData/MR-head.nrrd |Volume :

dox




Slicer

| ® 00 (L] 3DVisualizationData
2 - > = v|(23v]|[=~
Moduld Ll>) i = MEERERIER] Q o v B,‘:
| FAVORITES Name Date Modified Size Kind |
[ ] wins201... || 3DHeadData Yesterday 10:03 PM e Folder
MR-head.nrrd Mar 17, 2012 5:43 AM 6.6 MB TextE.
{z\ Slicer (L] code
= %# Dropbox
— [T WFNS201...
» .
Help & Acknowledgﬂ © Downloads
- — o\ Applicati...
¥ SceneViews a .
— {3 spujol
¥ Create and Edit | [ workshop
j=. j .| Desktop
| [T Miccal
£ MICCAI2...
(£ MICCAI2...
£ MICCAI2...
2 items, 235.14 GB available
e 0 0 Add data into the scene AN
Choose Directory to Add || Choose File(s) to Add Show Options )——
Click on OK to load the 2 fle Desiption
¥ ..shop/Beijing_Sept27-Oct1_2013/data/3DVisualizationData/MR-head.nrrd |Volume :

dataset into Slicer

v Data Probe

—

dox




Loading a volume

File Edit View Help

&3 Modules: . |ESample Data

!l> 30Slicer
-

¢‘-.G,©vwo%_a/ tv ‘L:b&, b v

@®

‘ » Help & Acknowledgement

The axial, sagittal and coronal views appear

in the 2D viewers

Download MRHead

Download CTChest

Download CTACardio

]
v}

Download DTIBrain

Download MRBrainTumor Time Point 1

Download MRBrainTumor Time Point 2

Download Baseline Volume

Download DTI Volume

Download DWI Volume

Download CTAbdomen

Download CBCTDentalSurgery

|l mcd &taland

‘ v Data Probe

3D Data Loading and Visualization

Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Loading a volume

File Edit View Help
&3 &a |Modules: . |ESample Data °‘-. C O 9O «@d ~ t~ fo Fa | 4~

@ 3DSlicer
v

‘ » Help & Acknowledgement B

Download MRHead

Download CTChest

Download CTACardio

Click on the Slicer layout
icon

Download DTIBrain

Download MRBrainTumor Time Point 1

Download Baseline Volume

Download DTI Volume

Download DWI Volume

Download CTAbdomen

|
|
|
|
|
‘ Download MRBrainTumor Time Point 2 |
|
|
|
|
|

Download CBCTDentalSurgery

|l mcd & taland

‘ v Data Probe

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Loading a volume

File Edit View Help
) &a ‘Modules: . BSample Data 3‘ —0 Q09O «d

@ 3DSlicer

‘ » Help & Acknowledgement B

tv kb&v q%a—v

[E Conventional

[ Conventional Widescreen
[E Conventional Quantitative
H Four-Up

B Four-Up Quantitative

B Dual 3D

& Triple 3D

3D only

lul One-Up Quantitative
Download MRBrainTumor Time Point 1 ® Red slice only

Download MRHead

Download CTChest

Download CTACardio

Download DTIBrain

& Yellow slice only

Download Baseline Volume O Green slice only
Tabbed 3D
Y= Tabbed slice

H Compare »

Download DTI Volume

Download DWI Volume

Download CTAbdomen

|
|
|
|
|
‘ Download MRBrainTumor Time Point 2
|
|
|
|
‘ [M Compare Widescreen 4

Download CBCTDentalSurgery

B Compare Grid ’

[«]

| mcd &l d lil

‘ v Data Probe

L B Three over three
AH Three Over Three Quantitative

| Four over four

B Two over Two

- Click on the Red slice only
5 option

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Loading a volume

£ 3D Slicer 4.2.0-2013-06-11 - o EW
File Edit View Help
Modules: B sample Data s Q‘ Q)v VO «d - |t~ o S, -

m Slicer

= 4
» Help & Acknowledgement

Download MRHead
Download CTChest
Download CTACardio
Download DTIBrain
Download MRBrainTumor Time Point 1
Download MRBrainTumor Time Point 2
Download Baseline Volume
Download DTI Volume
Download DWI Volume
Download CTAbdomen
Download CBCTDentalSurgery

[P T JU I I |

_ Position your mouse over the
. pin icon to display the slice
' viewer toolbar




Loading a volume

& 3D Slicer 4.2.0-2013-06-11 - a
File Edit View Help
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» Help & Acknowledgement

Download MRHead
Download CTChest
Download CTACardio
Download DTIBrain
Download MRBrainTumor Time Point 1
Download MRBrainTumor Time Point 2
Download Baseline Volume
Download DTI Volume
Download DWI Volume
Download CTAbdomen

Download CBCTDentalSurgery

|l mcd &taland

¥ Data Probe

. Once the slice viewer toolbar
*L is displayed, click on the “>>"




Loading a volume

> 3D Slicer 4.2.0-2013-06-11 - 5 Em
File Edit View Help
&3 Modules: . |ESample Data o
{‘D . 4+ v Axial s E B3 @
)Slicer
= = None

“/ B None
. |BE MRHead

» Help & Acknowledgement

Download MRHead
Download CTChest

This menu will appear once
the “>> button is pressed

Download MRBrainTumor Time Point 2
Download Baseline Volume
Download DTI Volume
Download DWI Volume
Download CTAbdomen
Download CBCTDentalSurgery

[ PSR T JN J SR |

v Data Probe




Loading a volume

& 3D Slicer 4.2.0-2013-06-11 - g
File Edit View Help
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m 3DSlicer .
=4 & = * 1x1 view $
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» Help & Acknowledgement
™ Rl 1x3 view

4

Download MRHead 1x4 view

Download CTChest 1x6 view
1x8 view

Download CTACardio

- 2X2 view
Download DTIBrain .
3x3 view |

Download MRBrainTumor Time Point 1 m

Download MRBrainTumor Time Point 2
Download Baseline Volume
Download DTI Volume
Download DWI Volume
Download CTAbdomen

Download CBCTDentalSurgery

|l mcd &taland

¥ Data Probe

L Click on the Lightbox menu
- and chose the option “6x6
view”




Loading a volume

L 3D Slicer 4.2.0-2013-06-11 - o IEW

-

File Edit View Help
Modules: . |@Sample Data 1= Q0 Q9O e« IOt~ o S -

@ Slicer

» Help & Acknowledgement

Download MRHead
Download CTChest

Slicer displays 36
consecutive images of the
dicom volume. Use the red
slice slider to browse through
the data

Download CTAbdomen
Download CBCTDentalSurgery

¥ Data Probe
Red RAS:(22.4,-86.3,-1.2) Axial Sp: 1.0

L None )
FNone ()
B MRHead (220, 118, 84)66




Loading a volume

B 3D Slicer 4.2.0-2013-06-11 - ap
File Edit View Help
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E Slicer /
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B Four-Up Quantitative
Dual 3D

‘ ' 3 Triple 3D
Download CTACardio - ) 3D only

[wl One-Up Quantitative

» Help & Acknowledgement

Download MRHead
Download CTChest

Download DTIBrain
Download MRBrainTumor Time Point 1 % ] Red slice only
Download MRBrainTumor Time Point 2 \ . %[ Yellow slice only
Download Baseline Volume .Iﬁ Green slice only
[& Tabbed 3D
& Tabbed slice

’
H Compare >

Download DTI Volume
Download DWI Volume

Download CTAbdomen
i »

Download CBCTDentalSurgery [M Compare Widescreen

€ B Compare Grid »f

‘ g.EEH Three over three

S Three Over Three Quantitative

|l mcd &taland

¥ Data Probe

M Four over four

L Click on the Slicer layout
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° Conventional

- Two over Two
S PN 7N
.




Loading a volume

& 3D Slicer 4.2.0-2013-06-11 - @
File Edit View Help
&a &3 Modules: . |BSample Data ¢‘ 0.0 PO &« 2 t - @ M | 4+~

@®

@ 3DSlicer
w7

‘ » Help & Acknowledgement

Download MRHead

\
‘ Download CTChest 1x2 view
| Download CTACardio Ix3 view ~ r L
‘ Download DTIBrain 122 ::Ex
‘ Download MRBrainTumor Time Point 1 _ 1x8 view
Position your arrow again on ;2 view
= . X3 view
the pin icon of the red - 66 view
viewer, select the Lightbox Custom >

menu and change it back to
“1x1 view”

'~ Data Probe

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Loading a volume

File Edit View Help

) Modules: \‘ISampIeData 3‘-. COIP O «d ~ $~ fo Fa | 4~
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» Help & Acknowledgement
Position your arrow again on
the pin icon of the red viewer
and click on the links icon to
link all three viewers

Download MRBrainTumor Time Point 2

Download Baseline Volume

Download DWI Volume

« </ Axial ¢
Download CTAbdomen J o ‘ X ‘ L ®. ¥
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‘ Download DTI Volume
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3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Loading a volume

File Edit View Help

&a &3 Modules: ‘lSampIe Data

@ 3DSlicer
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‘ » Help & Acknowledgement

Download MRHead

Download CTChest

Download CTACardio

Download DTIBrain

Download MRBrainTumor Time Point 1

Download MRBrainTumor Time Point 2

Download Baseline Volume

Download DTI Volume

Download DWI Volume

-~ Once the icons are linked,
.. click on the eye icon to

_in the 3D viewer

E
B

~ display all 3 anatomical slices

RN R
‘,‘ﬁ ‘None
%@‘None

3D Data Loading and Visualization

Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Loading a volume

File Edit View Help
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Download MRHea:

All three anatomical slices

Download CTChes

Soumioad ciacarg. Are shown in the 3D viewer

Download DTIBrain

Download MRBrainTumor Time Point 1

Download Baseline Volume

Download DTI Volume

Download DWI Volume

Download CTAbdomen

|
|
|
|
|
‘ Download MRBrainTumor Time Point 2
|
|
|
|
|

Download CBCTDentalSurgery

| mcd &l d

‘ v Data Probe
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Loading a volume

File Edit View Help
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3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Close the scene

iew Help

1 Add 0 a ” To close the scene, clickon . -
% piCoM File and select Close Scene

B Download Sample Data
% Save Ctrl+S
Recently Loaded 4

= Close Scene Ctrl+W

Exit

3
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Download CTACardio

Download DTIBrain
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3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Exit Slicer

Ctrl+A

e Data :\-,6,0,30%214 t- @ W A 4

B Download Sample Data
Za Save
Recently Loaded »
7 Close Scene Ctrl+w

Dowinuau o

Ctrl+S

Download CTACardio
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\
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\
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| Download Baseline voume ~ @Nd Select Exit
\
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\
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Download DTI Volume

Download DWI Volume

Download CTAbdomen

Download CBCTDentalSurgery

| mmd &t d

‘ v Data Probe

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Part 2:

3D visualization of surface
models of the brain

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014
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Loading a Scene

3D Slicer 4.3.0
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@ Modules:
@ 3DSlicer
Welcome

&) Welcome to Slicer
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GEsws Load DICOM Data
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(] 3DVisualizationData
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ES
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> Customize Slicer

@ Downloa(

» About

» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials

» Acknowledgment

¥ Data Probe

3D Data Loading and Visualization

4| Date Modified

Jul 27, 2013 3:46 AM Folder

% | 3DHeadScene.mrml Jun 19, 2013 1:06 AM 145 KB TextE...ument
« grayscale.nrrd Jun 19, 2013 1:06 AM 20.8 MB TextE...ument
« hemispheric_white_matter.vtk Jun 19, 2013 1:06 AM 6.4 MB Document
o left_eyeball.vtk Jun 19, 2013 1:06 AM 57 KB Document
@A Master Scene View.png Portab...image

Jun 19, 2013 1:06 AM 618 KB

«  optic_chiasm.vtk
«  optic_nerve_L.vtk

2 om rene-fonk Drag and drop the file
i ‘3DHeadScene.mrml’ into Slicer

« | optic_tract_R.vtk
«  right_eyeball.vtk

| Skin.vtk Jun 19, 2013 1:06 AM 3.5MB Document
« | skull_bone.vtk Jun 19, 2013 1:06 AM 4.8 MB Document
MR-head.nrrd Jun 19, 2013 1:06 AM 6.6 MB TextE...ument

Sonia Pujol, Ph.D.

NA-MIC ARR 2012-2014
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Loading a Scene

3D Slicer 4.3.0
(L1 3DVisualizationData

We

%@
\ #
| > About

| * The Main Wi

| * Loading and S

Y mlplmlnl il oal ol el -l el ol

Name
v (L] 3DHeadData

3DHeadScene.mrml|
grayscale.nrrd
hemispheric_white_matter.vtk
left_eyeball.vtk

Master Scene View.png
optic_chiasm.vtk
optic_nerve_L.vtk
optic_nerve_R.vtk
optic_tract_L.vtk
optic_tract_R.vtk
right_eyeball.vtk

Skin.vtk

skull_bone.vtk

~head.nrrd

Jun 19, 2013 1:06 AM 20.8 MB TextE...ument
Jun 19, 2013 1:06 AM 6.4 MB Document

Jun 19, 2013 1:06 AM 57 KB Document

Jun 19, 2013 1:06 AM 618 KB Portab...image
Jun 19, 2013 1:06 AM 14 KB Document

Jun 19, 2013 1:06 AM 28 KB Document

Jun 19, 2013 1:06 AM 29 KB Document

Jun 19, 2013 1:06 AM 18 KB Document

Jun 19, 2013 1:06 AM 16 KB Document

Jun 19, 2013 1:06 AM S3 KB Document

Jun 19, 2013 1:06 AM 3.5MB Document

Jun 19, 2013 1:06 AM 4.8 MB Document

Jun 19, 2013 1:06 AM 6.6 MB TextE...ument
1. 80.0.6 Add data into the scene

Date Modified Size Kind
Jul 27, 2013 3:46 AM -- Folder
Jun 19, 2013 1:06 AM TextE...ument

| » Display

| » Mouse & Ke

| *» Documentation & Tutorials

| *» Acknowledgment

¥ Data Probe

Choose Directory to AddHChoose File(s) to Add| Show Options

v File Description
¥| ...DVisualizationData/3DVisualizationData/3DHeadData/3DHeadScene.mrml | MRML Scene ¢ |

Slicer automatically
opens the ‘Add data
into the scene’
window.

3D Data Loading and Visualization

Click on OK to load
the scene file.

‘ XCanceI‘

NA-MIC ARR 2012-2014

Sonia Pujol, Ph.D.



Loading the Slicer Scene

File Edit View Help
i3 & Modules: -\\u'\WeIcometOSIicer ¢‘ 00 9O % Z. t~@ W |4~

@®
@ 3DSlicer

Welcome i

| @& Load DICOM Data || e, Load Data 1
[ # Customize Slicer H @ Download Sample Data J
» About

’ » The Main Window

’ *» Loading and Saving

’ » Display

’ » Mouse & Keyboard

’ » Documentation & Tutorials

> Acknowledsment &
| v Data Probe

A 3D surface model of the head, and
2D anatomical slices appear in the
Slicer Viewer

B

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Load

File Edit View Help
i3 & |Modules:

30Slicer
Wel nJ

All Modules

Annotations
& Data

# DICOM

7 Editor

f Scene Views

% Transforms

View Controllers
@ Volume Rendering
@ Volumes

£\ Welcome to Slicer

Wizards
Informatics
Registration
Segmentation
Quantification
Diffusion

IGT

Filtering
Surface Models

v v v Vv Vv Vv Vv Vv Vv

ing the Slicer Scene

—00 19O &« <« £t~ @ W R4~

Select the Modules menu and select

L
 Models

B |

Legacy

=y TR 14.06

3D Data Loading a

nd Visualization

Sonia Pujol, Ph.D.

NA-MIC ARR 2012-2014



©

File Edit View Help

Models Module

i3 & |Modules:

@ Models

@ 3DSlicer

’ » Help & Acknowledgement

= Scene

= hemispheric_white_mattervtk
= left_eyeball.vtk

# optic_chiasm.vtk

= optic_nerve_L.vtk

= optic_nerve_R.tk

= optic_tract_L.vtk

1.00
1.00
1.00
1.00
1.00
1.00

’ ¥ Display

Visible:
Clip:

| v Data Probe

The list of 3D scenes appear in the

Models panel

3D Data Loading and Visualization

~0 09O &«@ < to1 B W e

Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



&
File Edit View Help

3D Visualization

ﬁ] @ Modules: '\\OModeIs

300

@

> Help &

= Scene
= hemispheric_white_mattervtk
= left_eyeball.vtk
# optic_chiasm.vtk
= optic_nerve_L.vtk
= optic_nerve_R.tk
= optic_tract_L.vtk

Position the cursor over the pin icon
~ toreveal the slice menu and click on
the eye icon to reveal the axial slice

1.00
1.00
1.00
1.00
1.00
1.00

\ *» Information

\ v Display

Visible:
Clip:

~ Data Probe

3D Slicer 4.2.0-2013-06-11 - g

(= Q0 O0I9PO &«@d ~ t- @ W R

3D Data Loading and Visualization

Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©
File Edit View Help
) 8a |Modules: . | ©Models (= QO|PO @@ ¢ 1 3 fo R | 4~

@®

& Notice the axial slice through the 3D
model of the head

= optic_nerve_L.vtk

= optic_nerve R.vtk 1.00
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00

= right_eyeball.vtk B 100

= skull_bone 1.00

‘ » Information

‘ v Display
¥ Visibility
Visible:
Clip:

Slice Intersections Visible:

Slice Intersections Thickne55:| 1 px

‘ v Data Probe

Once the axial slice is displayed in the
- 3D viewer, click on Skin.vtk in the list
 of 3D scenes

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©
File Edit View Help
&a o4 & Modules: \‘OModeIs 3‘-'(}_0 ¥ O e« t- @ M R 4~

@®
@ 3DSlicer

I e |
¥ Visibility
Visible: v
Clip:
Slice Intersections Visible:

[»]

Slice Intersections Thickness:| 1 px H

» Representation
¥ Color

Color: [ #ffddce

|
oo
Edge Visibility:

Edge Color: | H #000000 |

» Lighting
» Material

» Scalars ||

L‘ Data Probe |

Scroll down the Models tabs and
- locate the “Color” tab. Lower the
- Opacity to a transparent level,
~around .30

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©
File Edit View Help
i3 & |Modules:

@ 3DSlicer

s eay
¥ Visibility
Visible: v
Clip:
Slice Intersections Visible:

© Models 3‘-'0v0 VO &«d t-1@ M A+~

Slice Intersections Thickness:| 1 px

» Representation
¥ Color

Color: | [ #ffddce
Opacity: g
Edge Visibility:
Edge Color: | H #000000

» Lighting
» Material

» Scalars

| v Data Probe

- Notice the skin has become almost
s fully transparent

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014
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File Edit View Help

3D Visualization

&5 & |Modules: .

@ Models

@ 3DSlicer

= optic_nerve_R.vtk 1.00
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00
= right_eyeball.vtk 1.00

(= Q0 O0I9PO «@ ~ t vl @ w S|4

= Skin.vtk
« skull_bone.vtk

’ *» Information

’ ~ Display
¥ Visibility
Visible:
Clip:

Slice Intersections Visible:

Slice Intersections Thickness:|1 g8

» Representation
¥ Color
l v Data Probe

- Scroll back up to the 3D scenes
5 menu and select skull_bone.vtk

3D Data Loading and Visualization NA-MIC ARR 2012-2014

Sonia Pujol, Ph.D.



3D Visualization

o)
File Edit View Help
& & Modules: -\|°Models °‘-. CO 9O «@ ~ t~@ W |~
@® M1
@ 3DSlicer
= optic_nerve_R.vtk 1.00 )
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00 ||
= right_eyeball.vtk B 100

= Skin.vtk 0.30
® skull_bone.vtk

’ » Information

’ v Display g
- Visibility s
Visible: D2
Clip:

Slice Intersections Visible:

Slice Intersections Thickness:| 1 p H 4 -

» Representation N

| e
~ Color v ’
~ Y N ‘ /

’ ¥ Nata Denbin |

~ Turn off its visibility by unchecking ———
. the Visibility option and notice the
' bone disappearing from the 3D
view of the head

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



©

File Edit View Help

3D Visualization

ﬁ] @ Modules: '\\OModeIs

3DSlicer

# optic_nerve_R.vtk
= optic_tract_L.vtk

= optic_tract_R.vtk
= right_eyeball.vtk

= Skin.vtk

® skull_bone.vtk

1.00
1.00
1.00
1.00
0.30

\ *» Information

\ v Display

¥ Visibility

Visible:

Clip:

Slice Intersections Visible:

Slice Intersections Thickness:|1 px

» Representation
¥ Color

\ ¥ Dot Denln

~ Position your mouse over the pin
. icon in the coronal slice view and
* select the eye icon to reveal the

coronal slice in the 3D view

3D Data Loading and Visualization

(= Q0 O0I9PO &«@d ~ t- @ W R

Y | <+ [v|Corona * |g...e *

Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

5
File Edit View Help
i3 & |Modules:

3DSlicer

© Models 3‘-'@v0 VO e«ds t- @ M R b~

# optic_nerve_R.vtk 1.00 n
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00 | |
= right_eyeball.vtk B 100
= Skin.vtk 0.30

® skull_bone.vtk

’ *» Information

’ v Display
¥ Visibility
Visible:
Clip:
Slice Intersections Visible:

Slice Intersections Thickness:[l px H

» Repr

-csThe coronal slice is shown
~oa 3D viewer.

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©
File Edit View Help
ea &3 Modules: \‘OModeIs 3‘-'(10 PO «d « t~ fo R | 4~
ox ME
@ 30Slicer
v

Scroll up and select the 3D scene
hemispheric_white_matter.vik,
then check off the option for Clip

=-Scene

< hemispheric_white_mattervtk
= |eft_eyeball.vtk

= optic_chiasm.vtk

= optic_nerve_L.vtk

= optic_nerve_R.vtk

= optic_tract_L.vtk 1.00

‘ » Information

‘ v Display
¥ Visibility

Slice Intersections Thickness:‘ 1 px H

‘ v Data Probe

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©
File Edit View Help
&a o4 & Modules: \‘OModeIs 3‘-'(}_0 ¥ O e« t- @ M R 4~

@®
@ 3DSlicer

» Representation

[»)

¥ Color

Color: { L #ffEe |
Opacity: ][@
Edge Visibility:

Edge Color: | W #000000 |

» Lighting
» Material H

» Scalars

¥ Clipping
Clipping Type: © @ Union ® (# Intersection

‘v

"
- .
i’p »
-
—

A
)

Red Slice Clipping:

.

e i

Positive O £— Negative

Yellow Slice Clipping: © £ Positive @ Negative

¥/ Green Slice Clipping: *

¥ Data Probe

. Scroll down and find the tab

F Clipping, and check off the options

" for Green Slice Clipping and
~ Negative Space

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©
File Edit View Help
&a &3 Modules: ~‘0M0dels 3‘-'(10 ¥ O e« $ - fo R | 4~
@® :
@ 3DSlicer
y
» Representation ﬁ
¥ Color
Color: H H H
oo The optic chiasm appears in the
pacity: .
cage visit D Viewer
Edge Color: | N #000000
» Lighting
» Material H
» Scalars
¥ Clipping
Clipping Type: fm Union ® (@) Intersection
Red Slice Clipping: = Positive O £— Negative
Yellow Slice Clipping: © £ Positive @ Negative
¥/ Green Slice Clipping: © *— Positive @® £— Negative ||

~ Data Probe

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014
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3D Visualization

e & |Modules: . | @ Models (" QO IPO e&@ v t - @ M | 4+~

@®

£ seroll up and uncheck the option
> miormationfor Clip and lower the Opacity of
oy hemispheric_white_matter.vtk

- Visibility
Visible: v /
Clip: ||

Slice Intersections Visible:

Slice Intersections Thickness:‘ 1 px

» Representation
¥ Color

Color: L 111
Opacity: B 1030 ]

dge Visibility: L
Edge Color: | m #000000 |

» Lighting £
‘ v Data Probe ‘

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©
File Edit View Help
) Modules: . | @ Models (" QO IPO e&@ v t - R R | 4~

@ 3DSlicer
v

‘ » Help & Acknowledgement

) ®)
- Scene =
~ hemispheric_white_mattervtk
= |left_eyeball.vtk B 100
= optic_chiasm.vtk 1.00
= optic_nerve_L.vtk 1.00
= optic_nerve_R.tk 1.00
= optic_tract_L.vtk 1.00 |

‘ *» Information

‘ v Display
¥ Visibility
Visible:
Clip: L

‘ :"Dat.a ;Drobe.. ’

L The intersection of the white matter
- surface with the 2D anatomical
° slices are shown in the 2D viewers

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

>
File Edit View Help
e &a Modules: \‘GModeIs :‘-v CO 9O «d ~ $ - fa R | 4~

@ 3DSlicer

‘ » Help & Acknowledgement B

=2

= Scene =

« hemispheric_white_mattervtk

= |left_eyeball.vtk B 100

= optic_chiasm.vtk 1.00

= optic_nerve_L.vtk 1.00

= optic_nerve_R.tk 1.00

= optic_tract_L.vtk 1.00 -

‘ » Information

‘ v Display
¥ Visibility
Visible:
Clip: ~% \ _ Corona ¢ | .e s

‘ :.Dat.a brobe.. ’

Position your cursor over the pin
icon in the corona slice view and
unselect the eye icon

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



3D Visualization

©

File Edit View Help
&a &a |Modules:

\@ 3DSlicer

‘ » Help & Acknowledgement N

B Conventional Widescreen
@ Conventional Quantitative
B Four-Up

B Four-Up Quantitative

B Dual 3D
[ Triple 3D
3D only

- Scene
« hemispheric_white_mattervtk
= |left_eyeball.vtk B 100

“y# == R: 038

= optic_chiasm.vtk 1.00 Il One-Up Quantitative
= optic_nerve L.tk 1.00

= optic_nerve R.vtk 1.00 [ Red slice only

= optic_tract_L.vtk 1.00 O Yellow slice only

PO Green slice only

‘ » Information
Tabbed 3D

'~ Display b 5 Tabbed slice
¥ Visibility . B Compare ’
Visible: v @ Compare Widescreen ’
Clip: B Compare Grid 4

. B Three over three
4 \\ f Three Over Three Quantitative

‘ ~ Data Probe

M Four over four

Click on the Slicer Layout icon
and select Conventional

B Two over Two

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014
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e

File Edit View Help

3D Visualization

3D Slicer 4.2.0-2013-06-11 - g

&a Modules: . @ Models

(= QQIPO «@ t- @ |

@ 3DSlicer
v

o [JiE
p S

R;#§;L . S

‘ » Help & Acknowledgement

=-Scene
~ hemispheric_white_mattervtk
= left_eyeball.vtk
= optic_chiasm.vtk
= optic_nerve_L.vtk
= optic_nerve R.wtk
= optic_tract_L.vtk

‘ » Information

‘ v Display

~ Visibility
Visible: Y
Clip:

v Data Probe

L Position your cursor over the pin
- icon in the 3D viewer to display the
3D control windows. Select the A
— (Anterior) view of the 3D models

B

3D Data Loading and Visualization

Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



hemispheric_white_matter.vtk
left_eyeball.vtk
optic_chiasm.vtk
optic_nerve_L.vtk
optic_nerve_R.vtk
optic_tract_L.vtk
optic_tract_R.vtk
right_eyeball.vtk
Skin.vtk

skull_bone.vtk
grayscale
SceneViewToplevelHierarchyNode1
Default Scene Cameral
Default Scene Camera2
Default Scene Camera3
Default Scene Camera4
Default Scene Camera5
Default Scene Camera6
Axial

Sagittal

Coronal

Master Scene View
Default Scene Camera7
Default Scene Camera

3D Data Loading and Visualization

(4]

Part 3:

Saving a scene

Sonia Pujol, Ph.D.
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#1 Edit View Help
¢a Add Data Ctrl+A
# DICOM
B Download Sample Data

Recently Loaded »
Ctrl+w

7 Close Scene

Exit

~ hemispheric_white_mattervtk
= left_eyeball.vtk

# optic_chiasm.vtk

= optic_nerve_L.vtk

= optic_nerve_R.tk

= optic_tract_L.vtk

’ *» Information

’ v Display
¥ Visibility
Visible: v
Clip:

‘ v Data Probe

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Saving a Scene

& 3D Slicer 4.2.0-2013-06-11 = (gl
File Edit View Help
e &a Modules: @ Models ¢‘-. CO 9O & 4 7 t- @ A R 4
@® @
B sosicer The Save Scene and Unsaved Data
"> Help & Acknowledgement window lists all the elements of the

slicer scene.

- Scene -
o [
= optic_chiasmvtyl v File Name File Format Directory g
- optic_nerve_L. 3DHeadScene.mrml 'MRML Scene (.mrml) +| | C:/Users/flynnm3/Desktop/3DVisualizationData/3DHeadDat—
: zsgz—:;rc‘f{.{‘ MRHead.nrrd NRRD (.nrrd) ¢| | C:/Users/flynnm3/AppData/Local/Temp/Slicer/RemotelO
- - hemispheric_white_mattervtk.vtk | Poly Data (.vtk) +| | C:/Users/flynnm3/Desktop/3DVisualizationData/3DHeadDat
‘ » Information left_eyeball.vtk.vtk 'Poly Data (.vtk) #| | C:/Users/flynnm3/Desktop/3DVisualizationData/3DHeadDat
‘ v Display : 2
o | Change directory for selected files H Save l X Cancel\
¥ Visibility
Visible:

Clip:

~ Data Probe

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Saving a Scene

& 3D Slicer 4.2.0-2013-06-11 - g
File Edit View Help
) &3 Modules: . | @ Models :‘ - 0, Q9O e« d 4~ Re Fa | 4~

@® M1

@ 3DSlicer S
4

‘ » Help & Acknowledgement

--Scene 2

M
et eyeballutc] 2 (2] Gl

Show options

-
= optic_chiasm.vtjl v File Name File Format Directory g
* opti ety ¥ myNewScene.mrml 'MRML Scene (.mrml) +| | C:/Users/flynnm3/Desktop/3DVisualizationData/3DHeadDat—
: zsz :rzrcvte_L ‘ MRHead.nrrd 'NRRD (.nrrd) +| | C:/Users/flynnm3/AppData/Local/Temp/Slicer/RemotelO
- hemispheric_white_mattervtk.vtk | Poly Data (.vtk) +| | C:/Users/flynnm3/Desktop/3DVisualizationData/3DHeadDat
‘ » Informatibn left_eyeball.vtk.vtk 'Poly Data (.vtk) #| | C:/Users/flynnm3/Desktop/3DVisualizationData/3DHeadDat
‘ v Display < B
- Visibili \ | Change directory for selected files “ bl Save ” X Cancel\

Visible: i
Clip:

oa Check off the box next to the scene [§

named 3DHeadScene.mrml and 'y/‘

. double click on it. oo\ (

Rename it myNewScene.mrml
and select Save

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



©
File

ga Add Data Ctrl+A  =ls

& DICOM

B Download Sample Data

& Save Ctrl+S
Recently Loaded »

7 Close Scene Ctrl+w

hemispheric_white_mattervtk
left_eyeball.vtk
optic_chiasm.vtk
optic_nerve_L.vtk
optic_nerve_R.vtk
optic_tract_L.vtk

¥ 9 9 9 9 5

Saving a Scene

:‘-.Q,Q @O%Z/tva}h&v

@® 18

Slicer

‘ *» Information

‘ v Display

e v
¥

S

Click on File and select Exit to
close myNewScene.mrml and exit

¥ Visibility
Visible:
Clip:

~ Data Probe

3D Data Loading and Visualization

Sonia Pujol, Ph.D.

NA-MIC ARR 2012-2014



Scene Restore

> 3D Slicer 4.2.0-2013-06-11 - a
File Edit View Help
&a &3 |Modules: 2\ Welcome to Slicer s QPO & « $ - fo S v
@ ® 1R
(zﬁfi Slicer
= 4

Welcome

sy Load DICOM Data ooy Load Data
#: Customize Slicer © Download Sample Da
» About

» The Main Window

Restart Slicer and click on Load
Data -

» Loading and Saving

» Display

» Mouse & Keyboard

“R# S:0.00]- Y * R: 0.00 [=G = A: 0.00

» Documentation & Tutorials

» Acknowledgment v
¥ Data Probe




Scene Restore

& 3D Slicer 4.2.0-2013-06-11 - a

File Edit View Help
Click Choose File(s) to Add and
" Browse your folders to find the file

“»

Modules: &Y Welcome to Slicer

m Slicer .
- myNewScene.mrml in the
Welcome 3DHeadData folder .
< < Choose Directory to Add| Choose File(s) to Add%how Options
[oicon; Load DICOM Data ey Load
- - % File Description
# Customize Slicer © Download S&
Open ? “
> About Look in: C:\Users\f...3DHeadData * Q Q (2] (5)
» The Main Window 2 flynnr .3DHeadScene.mrml.swp optic_nerve_R.vtk
.DS_Store optic_tract_L.vtk
» Loading and Saving ® | 3DHeadScene.mrml optic_tract_R.vtk
- grayscale.nrrd right_eyeball.vtk
> Display hemispheric_white_mattervtk = Skin.vtk
left_eyeball.vtk skull_bone.vtk
» Mouse & Keyboard M Master Scene View.png n
» Documentation & Tutorials LR = mypewssene.mrml
optic_chiasm.vtk

» Acknowledgment optic_nerve_L.vtk

v Data Probe - .
File name: 'myNewscene.mrml
L Files of type:|All Files (*) s | X cancel




Scene Restore

& 3D Slicer 4.2.0-2013-06-11 - a
File Edit View Help
&3 |Modules: . |BYWelcome to Slicer :‘ 00 PO &«d 2 $~ fo Ra | 4~

@ 3DSlicer
Welcome

\ Load DICOM Data || e Load||

‘Choose Directory to AddHChoose File(s) to Addl Show Options

|
\ # Customize Slicer \ © Download Sa.

v File Description

v ...esktop/3DVisualizationData/3DHeadData/myNewscene.mrml |MRML Scene *

‘ » About

‘ » The Main Window

‘ » Loading and Saving

‘ » Display

‘ » Mouse & Keyboard

‘ » Documentation & Tutorials

ok | X cancel|

» Acknowledgment

‘ v Data Probe

Click OK

3D Data Loading and Visualization

Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014



Slicer4

©
File Edit View Help
i3 & |Modules:

@ 3DSlicer

Welcome i

—0Q PO el <« HIt B8 M -

£\ Welcome to Slicer :

| =% Load DICOM Data || 5% Load Data |
[ & Customize Slicer H @ Download Sample Data l
» About

» The Main Window

*» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials

|
|
|
|
|
|

[ » Acknowledgment
[ ~ Data Probe ]

Kl

: The 3D scene myNewScene.mrml i
» appears in the viewer ’

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC ARR 2012-2014
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