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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
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3DSlicer History

Extensible platform.

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

2016: 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




3D Slicer in practice

Download Slicer

1e fre ross-platform open-sour medical image processing and

* Slicer is open-source

* Slicer works on Windows, Linux,

You are one click away from downloading 3D Slicer, a free and open-source platform for analyzing and understanding medical image data. Created
through multiple grants from the US National Institutes of Health (NIH) over aimost two decades, Slicer brings powerful medical image processing, a l l a '
visualization, and data analysis tools within reach of everyone.
Slicer is built and tested on many hardware and software platforms. 3D Slicer runs on modern Windows, Mac OS X (10.7 and up), and a variety of Linux
distributions.
Installers

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

Stable Release

Nightly Build



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 Version4

“»

&8 Modules: 2\ Welcome to Slicer

3D Slicer 4.5.0-2015-12-14
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{‘.bl Slicer

Welcome

== Load DICOM Data mey Load Data
{#: Customize Slicer () Download Sample Data
v Feedback

_ Share your stories with us and let us know about how 3D
Slicer has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at hitp://goo.al/6BvcHm.

» About

» The Main Window

» Loading and Saving
» Display

» Mouse & Keyboard
v Data Probe

Show Zoomed Slice

wnrr

The Welcome module
is the default start-up
module
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3DSlicer Version4

3D Slicer 4.5.0-2015-12-14

‘lﬁj Modules: &\ Welcome to Slic = 9 - -- — s ._ Ao, -G A
Each module of Slicer includes a series

of tabs, which gives access to different
functionalities

{‘b‘ Slicer

= Click on the arrow symbol to display
©oov the content of each tab

v About

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 | | IR EN
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.

» The Main Window
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» Loading and Saving
» Display

v Data Probe

Show Zoomed Slice
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3DSlicer Version4

3D Slicer 4.5.0-2015-12-14
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Welcome " The Main Window tab contains
information on the basic organization of

== Load DICOM Data ey Load Data - g -
i#: Customize Slicer ¢ Download Sa S“Cer S user Interface

» Feedback

Scroll down to see all the contents

» About

v~ The Main Windo

File Menu — ¥
GUI Panel —|*

— Toolbar
)] — 3D Viewer

| Slice Viewers R& S:0.000mm|~ Y & R: 0.000mm & G A: 0.000mm

Data Probe —| | _ Message Bar

The basic organization of Slicer's user interface (Ul) 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
modules, layout and other utilities.

GUI Panel:
Contains a Ul for any selected module.

» Data Probe

LiLiid 5 NA-MIC ARR 2012.2005




Slicer User Interface

3D Slicer 4.4.0-2015-05-21
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User Interface (Ul) panel of
the Slicer Welcome Module

i@ Customize Slicer | @ Download Sample Data |

Feedback

3D VieWer

About

The Main Window

Loading and Saving

Display

Mouse & Keyboard

Documentation & Tutorials

Acknowledgment
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Slicer4

@ - . ;DDataLoadinga?d\/xsua[\zatxon - | = @ u % x Browse tO the IOcation of the
s Bmo = %y f A= N
Name ~  Date Modified

3DHeadData

( MR dataset MR-head.nrrd
on your disk.

: Drag and drop it into Slicer

| e

Add data into the scene

Show Options

\] Choose Directory to Add| Choose File(s) to Add

v File Description
v .../zhangfan/Desktop/3DDataloadingandVisualization/MR-head.nrrd | Volume

v The Main Window

Slicer automatically opens
the ‘Add data into the

S Click on OK to load the o
SIS IO . wnabove. dataset into Slicer

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 L Reset
modules, layout and other utilities.

X Cancel
GUI Panel:

Contains a Ul for any selected module.
» Data Probe




Loading a volume
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Welcome

| @9 loadDICOMData | 5= Load Data The axial, sagittal and coronal views appear
\ #: Customize Slicer I @ Download Sample Data in the 2D Viewers

'~ Feedback |

_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at http://goo.al/6BvcHm.
\ » About F ENes e A 6.929mm

» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials
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Loading a volume
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'~ Feedback |

_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at http://goo.al/6BvcHm.
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» Loading and Saving

» Display

» Mouse & Keyboard
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3D Data Loading and Visualization




Loading a volume
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\ # Customize Slicer | @ Download Sample Data |
'~ Feedback

_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at http://goo.al/6BvcHm.

» About

> The Main Window

» Loading and Saving

l » Nienlav

» Click on the Red slice only
» option

» Acknowledgment

» Data Probe

3D Data Loading and Visualization
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Loading a volume
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_ Share your stories with us and let us know about how§3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and everysubmission
will be carefully read.

See more at http://goo.al/6BvcHm.

» About

» The Main Window

* Position your mouse over the
" pin icon to display the slice
" viewer toolbar
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Loading a volume

3D Slicer 4.5.0-2015-12-14
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v Feedback

_ Share your stories with us and let us knoyabout how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slifer, and every submission
will be carefully read.

See more at hitp://gogfal/6BvcHm.

» About
» The Main Window

» Loading and Saving

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

» pocumentiauon & lutoriais

» Acknowledgment

» Data Probe B: MR-head
Sonia Pujol, Ph.D. Ll 1.1 1.1 °NA-MIC ARR 2012-2015




Loading a volume

3D Slicer 4.5.0-2015-12-14
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Share your stories with us and let us know about how 3D Slicer : \

"~ has enabled your research. s |

We are always interested in improving 3D Slicer, and every submission
will be carefully read. y

See more at http://goo.al/6BvcHm.
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» The Main Window

» Loading and Saving

» Display .

» Mouse & Keyboard r ;

» Documentation & Tutorials N
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Loading a volume

3D Slicer 4.5.0-2015-12-14
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e Come 1x4 view |
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s, Load DICOM Data e, Load Data 1B view
# Customize Slicer © Download Sample Data :zaig :::x
6x6 view
v Feedback |

Custom »
) . ) 5
_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submissio
will be carefully read.

See more at http://goo.al/6BvcHm.

» About

» The Main Window

» Loadina and Savina

» oisp Click on the Lightbox menu
» mou @and chose the option “6x6
* Doct vjew"

» Acknowledgment

» Data Probe B: MR-head
3D Data Loading and Visualization




Loading a volume
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Welcome
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Loading a volume
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Welcome
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i Customize Slicer ¢ Download Sample Data
v Feedback

Share your stories with us and let us know about how 3D Slicer

"~ has enabled your research.

We are always interested in improving 3D Slicer, and every submission

will be carefully read.
See more at hitp://goo.ql/6BvcHm.

» About
» The Main Window

» Loadina and Savina

Click on the Slicer layout
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» Acknowledgment

v

» Data Probe

3D Slicer 4.5.0-2015-12-14

Eall ¢t~ fo Sa = K
Conventional Widescreen U 3
Conventional Quantitative
Four-Up

B Four-Up Quantitative

Four-Up Table

Dual 3D

& Triple 3D

3D only

[l One-Up Quantitative

] Red slice only

£ Yellow slice only

[ Green slice only

Tabbed 3D

[F] Tabbed slice

B Compare

[T Compare Widescreen

E Compare Grid

[ Three over three

[ Three Over Three Quantitative
[ Four over four

B Two over Two

[T Side by side

B Four by three slice

[ Four by two slice

B Three by three slice




Loading a volume

3D Slicer 4.5.0-2015-12-14
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v Feedback

Position your arrow again on
the pin icon of the red
viewer, select the Lightbox
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“1x1 view”

w 3D Slicer
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» Loading and Saving

» Display

» Mouse & Keyboard
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Loading a volume

3D Slicer 4.5.0-2015-12-14
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@ 3DSlicer
v

Position your arrow again on
the pin icon of the red viewer -
and click on the links icon to

link all three viewers

ole Data

_ Share your stories with us and let us know about how 3CRSlicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submiss
will be carefully read.

See more at http://goo.al/6BvcHm.
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Loading a volume

3D Slicer 4.5.0-2015-12-14
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Welcome
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- reec display all 3 anatomical slices

in the 3D viewer
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Loading a volume
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\ i@ Customize Slicer | @ Download Sample Data | |
'~ Feedback |

_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at http://goo.al/6BvcHm.
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Loading a volume
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_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at http://goo.al/6BvcHm.
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Close the scene
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\ @ Load DICOM Data \ acy Load Data \

\ i Customize Slicer \ € Download Sample Data |

'~ Feedback

_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at http://goo.al/6BvcHm.
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Exit Slicer
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We are always interested in improving 3D Slicer, and every submission
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Part 2:

3D visualization of surface
models of the brain
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Loading a Scene

[ﬁ—_a; &3 Modules: i\ Welcome to Slicer A =P O @ - 7 t v B S fa ‘e A
& X B 1»'1‘:’)‘

{‘bv. Slicer

= 4

Welcome

cay Load DICOM Data ey Load Data
i#: Customize Slicer () Download Sample Data
o 3D .
~ Feedback | B =. » Drag and drop the file
‘ y .
Name ~
_ Share your stories with us and let us k 3DHeadData 3DHeadscene'mrm| |nt0 SI Icer
has enabled your research. [7] 3DHeadScene.mrml 7 Jul 2015 11:04 am 96 KB Unix E...le File
grayscale.nrrd A
We are always interested in improving 3D Slici B hemispheric_white_matter.vtk
will be carefully read. B left_eyeball.vtk

See more at hitp://goo.gl/6 ! Master Scene View.png

H optic_chiasm.vtk

» About M optic_nerve_L.vtk
] B optic_nerve_R.vtk R: 0.000mm & G ¥ A: 0.000mm
» The Main Window M optic_tract_L.vtk
B optic_tract_R.vtk
» Loading and Saving B right_eyeball.vtk
1 SceneView.png
» D|sp|ay B Skin.vtk

B skull_bone.vtk

» Mouse & Keyboard B MR-head.nrrd

» Documentation & Tutorials

» Acknowledgment

v

Data Probe

Sonia Pujah.Rk.D ™ LLllid 5 NA-MIC ARR 2002.2015™




Loading a Scene

Za Modules: . | Welcome to Slicer $) - =P O @& 5 7 t v @ S il = K
[ ] 3DDatal oadingandVisualization

(;“v:u S| o EU—L on ZEv R th | 3~ Q Q

s icer
Name ~ Date Modified Size Kind
3DHeadData 3
W E [7] 3DHeadScene.mrml 7 Jul 2015 11:04 am 96 KB Unix E...le File
grayscale.nrrd M

[ hemispheric_white_matter.vtk

.| B left_eyeball.vtk T T T —
[ﬁ'{m, LOE B Master Soene View.png [ ] Add data into the scene
+ Cusl B optic_chiasm.vtk Choose Directory to Add |Choose File(s) to Add Show Options
. 1 M optic_nerve_L.vtk . o
B optic_nerve R.vik v File Description
v Feedback H optic_tract_L.vtk v ...DDataloadingandVisualization/3DHeadData/3DHeadScene.mrml |MRML Scene 3
" | M optic_tract_R.vtk
B right_eyeball.vtk
- ﬁhan M SceneView.png
as ¢ B Skin.vtk
B skull_bone.vtk
We are always MR-head.nrrd i I
will be carefull Slicer automatically

» About

TS 1UIS At LUy opens the ‘Add data
= into the scene’
» Loading and Saving b W|nd0W.

» Display | L Reset X Ca

» Mouse & Keyboard

» The Main Window

Click on OK to load
the scene file.

» Documentation & Tutorials

» Acknowledgment

» Data Probe

Sonia Pujah.Rk.D ™ LLllid 5 NA-MIC ARR 2002.2015™



Loading the Slicer Scene

[ J 3D Slicer 4.5.0-2015-12-14

f @ Modules: . | gy Welcome to Slicer :] -. Q Q = g © %

@®

B

Z t-8 -3

(" 3DSlicer
4

Welcome

®

\ Load DICOM Data I Load Data \
\ # Customize Slicer | @ Download Sample Data |
'~ Feedback \

_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

We are always interested in improving 3D Slicer, and every submission
will be carefully read.
See more at http://goo.gl/6BvcHm.
> About \

» The Main Window |

| » Loadina and Savina ‘

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

» Acknowledgment |

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml |
3D Data Loading and Visualization Sonia Pujol, Ph.D.




Loading the Slicer Scene

[ ] [} 3D Slicer 4.5.0-2015-12-14
£

= Modules: . | g Welcome to Slicer = Q0 EPO & i 2 IR . N E ] = K

All Modules 4 ®

Z Annotations
4 Data
- DataStore

We]co ny ocow

-~ Editor

%=, Loa¢| DICOM D Markiips
‘ Corcoir; 108 4 © Models 7‘
@ Cust Ize Sllcer =N Scene views Data

i Subject Hierarchy
4 Transforms ‘

/™ View Controllers )
_ Sharg your stone? 3D Slicer

@ Volume Rendering

+ Volumes

We are alway interested ir 2y Welcome to Slicer omission
will be carefuly read.
Wizards »
See more .
Informatics »
> About Registration 8 |
» The Main Viindow Segmentation ' |
Quantification ’
» Loadina an¥i Savina Diffusion » \
»o Select the Modules menu and select
»~v Models
» Documentation & Tutorials) Endoscopy 8 |
Utilities » Y
» Acknowledgment Developer Tools 8 ||
Legacy »
» Data Probe: /Users/zhangf  Filter » rmi B: grayscale
3D Data Loading and Vimalivdigme Support » Sonia Pujol, Ph.D. DOLE S




Models Module

0@ 3D Slicer 4.5.0-2015-12-14
&

&) &a |Modules: . |@ Models = QvO E@PO® @« & 2 t-@ e R 4~ A

@ 3DSlicer
o

» Help & Acknowledgement \

clude Fibers . Scroll to...

- Scene
= hemispheric_white_matter 1.00
= left_eyeball [ 1.00
= optic_chiasm 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00
= Skin 1.00
= skull_bone

- Information |

> Display |

» Clipping

The list of 3D scenes appear in the
Models panel

» Data Probe: /Users/zhangfan/Desktop!/...Data/3DHeadScene.mrml
3D Data Loading and Visualization

Sonia Pujol, Ph.D.




3D Visualization

&a |Modules:

@®

Q - Position the cursor over the pin icon

© Models = QO IEVO® @& & « t- 8 W @@

3D Slicer 4.5.0-2015-12-14

 reps tO reveal the slice menu and click on [0.00 =) | None
e the eye icon to reveal the axial slice o | [T00L[@]grays
- Scene
= hemispheric_white_matter 1.00
= left_eyeball [ 1.00
= optic_chiasm 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00
= Skin 1.00
= skull_bone 1.00
> Information \
» Display ‘
» Clipping |

» Data Probe: /Users/zhangfan/Desktop!/...Data/3DHeadScene.mrml |
3D Data Loading and Visualization

B: grayscale

Sonia Pujol, Ph.D. RQLE S




3D Visualization

00 3D Slicer 4.5.0-2015-12-14
£

Modules: . | @ Models " QO EWPO® & & « t ~ S Fe, il = K

= 1

Notice the axial slice through the 3D

ra 3DSlicer
- model of the head

» Help & Acknowledgement

Include Fibers Scroll to... [ |[#]
-- Scene
= hemispheric_white_matter 1.00
= left_eyeball [ 1.00
= optic_chiasm 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00
= Skin 1.00
= skull_| 1.00
» Information
> Display |
» Clipping \
Once the axial slice is displayed in the
3D viewer, click on Skin in the list of

3D scenes

» Data Probe: /Users/zhangfan/Desktop!/...Data/3DHeadScene.mrml |
3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC A




3D Visualization

0@ 3D Slicer 4.5.0-2015-12-14
&

Modules: . | @ Models :|¥v QvQ E@P O @« & 2 t - @ A S il = K

@®

@ 3DSlicer

» optic_tract_L 1.00 [4]
= optic_tract_R 1.00
= right_eyeball | 1.00
= skull_bone 1.00
» Information |
v Display
¥ Visibility
Visible: 4
View: All -
Clip:
Slice Intersections Visible:
Slice Intersections Thickness:| 1 px E
» Representation
. . | [ #ffddra |

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

" around .30

m._m._

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml | : B: grayscale
3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC A LG S5 m




3D Visualization

[} 3D Slicer 4.5.0-2015-12-14

o Za Modules: . | @ Models = QO E9 O &

@®

B

Z. t-E -3

3DSlicer

(D)

[»]

= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00

» skull_bone 1.00

» Information

v Display
~ Visibility
Visible: v
View: All -
Clip:
Slice Intersections Visible:
Slice Intersections Thickness:| 1 px E

» Representation

~ Color

Color: | [ #ffddce |
Opacity: 8 -[0.30}2
E Notice the skin has become almost

" fully transparent /
]

» Scalars

» Data Probe: /Users/zhangfan/Desktop!/...Data/3DHeadScene.mrml |
3D Data Loading and Visualization Sonia Pujol, Ph.D.




3D Visualization

e0e@ 3D Slicer 4.5.0-2015-12-14
Modules: . [ @ Models = QO EVO & & 2 t - @ e R ¢~

@®

!‘; 3DSlicer
-

» Help & Acknowledgement

[

Include Fibers . Scroll to... |52 || @

- Scene
= hemispheric_white_matter 1.00
= left_eyeball Il 1.00
# optic_chias_ 3P Visualization 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00
= Skin 0.30
< skull_bone

» Information

v Display
¥ Visibility
Visible:
View:
Clip:

s Scroll back up to the 3D scenes
* menu and select skull_bone

¥ Lolor y
Color: | [ #fffff | u
- - N rwrariiise
» Data Probe: /Users/zhangfan/Desktop!/...Data/3DHeadScene.mrml
3D Data Loading and Visualization

‘ B: grayscale

Sonia PUjOl, Ph.D. RS ° '.'m




3D Visualization

00 3D Slicer 4.5.0-2015-12-14
£

&2 B 23 |Modules: . @ Models " QO EWPO® & & « t - B = R il = K

@®

@ 3DSlicer

Turn off its visibility by unchecking
the Visibility option and notice the

» Help & Acknowledgement

Include Fibers

- Scene bone disappearing from the 3D
= hemispheric_white_ma . f th h d
= left_eyeball
= optic_chiasm vView o € hea
= optic_nerve_L 0
= optic_nerve_R .00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00
= Skin 0.30
» skull_bone
» Information
v Display
~ Visibility ‘
Visible:
View: All v
Clip: ] ] 7
Slice Intersections Visible: B _
Slice Intersections Thickness:| 1 px M | e,
» Representation B\ / j/
~ Color 3 JPREE /
\QQ '/,,1.‘
Color: WE it ‘ < ¢
Nrwruralisd

L Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml |
3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC A




3D Visualization

3D Slicer 4.5.0-2015-12-14

© Models " QO EPO® & & 2 t-18 W R+~ @

@®

Modules: .

@/ 3DSlicer

» Help & Acknowledgement ]
Include Fibers . Scroll to... (2 ][]
- Scene
= hemispheric_white_matter 1.00
= left_eyeball Il 1.00
= optic_chiasm 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00
= Skin 0.30
» Information
v Display
~ Visibility
y:.-:m-.
. Position your mouse over the pin
g icon in the coronal slice view and
select the eye icon to reveal the

coronal slice in the 3D view
Color: | [ #ffff \

- - Nrwrarallhd
» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml | B: grayscale
3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC A LG S5 m
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3D Visualization

e0e@ 3D Slicer 4.5.0-2015-12-14
Modules: . | @ Models " QO E$PO® & & / %~ A Fa, il = Ks
@ ®
r‘\ 3DSlicer
—
» Help & Acknowledgement o
Include Fibers Scroll to... |
-- Scene
= hemispheric_white_matter 1.00
= left_eyeball Il 1.00
= optic_chiasm 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball | 1.00
= Skin 0.30

» Information

v Disp

-vat 1 he coronal slice is shown in the
visble. 3[) viewer.

View:

Clip:

Slice Intersections Visible:
Slice Intersections Thickness:|1 px =

» Representation

~ Color
Color: #fffff ‘
L Daté Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene:mrmI B: grayscale

3D Data Loading and Visualization Sonia Pujol, Ph.D. NA-MIC A RELE S m




3D Visualization

® 3D Slicer 4.5.0-2015-12-14
Modules: . | @ Models N — e = A - G e
Scroll up and select the 3D SCene [ EREE= s 27isnn

{5\ hemispheric_white_matter, then
check off the option for Clip under
. the Visibility tab

» Help & Acknowledgement

Include Fibers { x

- Scene -
. hemis white_matter l1.00 |
- Ieft eyeball B 1.00
= optic_chiasm 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00 R: 14.062mm
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball B 1.00
= Skin 0.30
<+ skull_bone 1.00
» Information o -
L &
~ Display }
¥ Visibility ayscale
Visible: v
Slice Intersections Thickness:|1 px =

» Representation

v Color
Color: #fffft

B: grayscale

RR 2012-R045 5™

» Daté Probe: /Users/zhangfan/Desktop/...Data/SDHeadScene.m‘m;la




3D Visualization

o 3D Slicer 4.5.0-2015-12-14

Modules: . | @ Models ] E@P OQ @« 5 <2 Bt~
ex &1

“»

(E\\i“ Slicer
= 4

v Display

v Visibility

Visible: 4

View: All v

Clip: v

Scroll down and find the tab ’ , - . M 1 14 D02

Clipping, and check off the options
for Green Slice Clipping and
Negative Space

caye visionity.
Edge Color: m #000000

» Lighting = = PR . é\ scale
» Material A

é’-
b &

» Scalars

v Clipping
Clipping Type: Union ° Intersection

Red Slice Clipping: *— Positive t— Negative

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml ' , B: grayscale
: 3R 2012-2018 5



3D Visualization

(] @ 3D Slicer 4.5.0-2015-12-14

&3 |Modules: @ Models s = Q D E@$P O % - <2 Bt~ S Fe, il = K

ex M1
@ 3DSlicer

~ Display 1
¥ Visibility
Visible: v

o The optic chiasm appears in the

sicein 3D V|ewer

Slice Inic.cocucic i
» Representation

¥ Color

Color: #ffftf

Opacity: e 711.00
Edge Visibility:

Edge Color: m #000000

» Lighting

B: \z'la.sualr
» Material

[& G == = A:-34.500mm
» Scalars

v Clipping

Clipping Type: ¢ Union » @, Intersection
Red Slice Clipping: *— Positive t— Negative
Yellow Slice Clipping: © & Positive t Negative

v/ Green Slice Clipping: © *— Positive » £— Negative

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml , B: grayscale
3D Data Loading and Visualization Sonia Pujoel, Ph.D. NA-MIC A O 5 m




3D Visualization

[ 3D Slicer 4.5.0-2015-12-14
Modules: . | @ Models = Q. EP O % - <2 Bt~ f Fo = K
=0 1 B R SE= " s: -27.188mm

) osiicer Scroll up and uncheck the option
for Clip and lower the Opacity of

- Scene

~ . hem
i e hemispheric_white_matter
= optic_chiasin 1.uu
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00 B: grayscale
= right_eyeball B 1.00
= Skin 0.30 - Y @& = R: 14.062mm
~ skull_bone 1.00
» Information
v Display
v Visibility
Visible: v
View: -
Clip:
Slice Intersections Visible:
Slice Intersections Thickness:|1 px =

» Representation

v Color

Opacny

Edge Color m #000000

B: grayscale

RR 2012-R045 5™

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml




3D Visualization

00 3D Slicer 4.5.0-2015-12-14
&a |Modules: . | @ Models = QO E@O® @ & <« B t- o Fo il > Ke
ex H1E
rb\ 3DSlicer
4
- Scene -
B : pneric_! . 0-30
= left_eyeball I 1.00
= optic_chiasm 1.00
= optic_nerve_L 1.00
= optic_nerve_R 1.00
= optic_tract_L 1.00
= optic_tract_R 1.00
= right_eyeball B 1.00
= Skin 0.30
< skull_bone 1.00
» Information \
~ Display \
v Visibility
Visible: v
View: All -
Clip:

Slice Intersections Visible:
Slice Intersections Thickness: |1 pbx

*F The intersection of the white matter
"~ surface with the 2D anatomical

[& G @ == 1 A:-34.500mm

-

op slices are shown in the 2D viewers b

Edye visioiy. >_17\ -

Edge Color: m #000000 } 9
» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrmi B: grayscale

3D Data Loading and Visualization Sonia Pujol, Ph.D. “~._ NA-MICA O 5 m




3D Visualization

3D Slicer 4.5.0-2015-12-14

Modules: . | @ Models (" QO I EPO @ & 7 t v @B A e -ae

@®

@ 3DSlicer

- Scene
~hemispheric_white_matter
= left_eyeball
= optic_chiasm
= optic_nerve_L
= optic_nerve_R
= optic_tract_L
= optic_tract_R
= right_eyeball
= Skin
< skull_bone

[»

m
8

e I I Y |

owooooooo

OO0 O0CO0OO0OO0OO

» Information

v Display
¥ Visibility
Visible: v
View: All -

Clip:
Slice Intersections Visible:
Slice Intersections Thickness: \ 1 px

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

unselect the eye icon |
Edae Color: ) , m #000000 | # 7

g

B: grayscale

Sonia PUJO |, Ph.D. “’[ e S cm

» Data Probe: /Users/zhangfan/Desktop!/...Data/3DHeadScene.mrml
3D Data Loading and Visualization




3D Visualization

LACK 3D Slicer 4.5.0-2015-12-14
&

Modules: . | @ Models =0 QO WO % . 7 = K

@®
’D ) Conventional Widescreen
= gPeticer Conventional Quantitative
-- Scene [4] I
.~ hemis X ] ~ 0.30 B Four-Up Quantitative
- Ieftt__ey%l_)all [ ] 188 Four-Up Table
= optic_chiasm .
= optic_nerve_L 1.00 B Dual 3D
= optic_nerve_R 1.00 & Triple 3D
= optic_tract_L 1.00
= optic_tract_R 1.00 3D only o
= right_eyeball Il 1.00 [l One-Up Quantitative
: glgl‘l bone (1)88 |8 Red slice only
- | Yellow slice only
i O Green slice only
» Information y Tabbed 3D
v Display | Tabbed slice
- Visibility ~ |B Compare g
Visible: v _|[M Compare Widescreen
View: All
Clip:
Slice Intersections Visible: [ Three Over Three Quantitative
Slice Intersections Thickness:| 1 px i Four over four
. . . B Two over Two
Click on the Slicer Layout icon I Side by side
. ~ E Four by three slice i
4
and select Conventional - B Four by two olce
Opacity: Z [0.30 7 — :’?. | B Three by three slice
Edge Visibility: = o~ ——
Edge Color: m #000000 |

B: grayscale

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml \ | o
3D Data Loading and Visualization Sonia Pujal, Ph.D. NA-MIC A DAL S5 em




3D Visualization

3D Slicer 4.5.0-2015-12-14

@ &3 Modules: @ Models = Q0 EVO & & t~ @ = S L= Ks

> |#]e|@

. P @

) i
{‘1 Slicer R L @|e|].E
A Qv g.&v G.i. e

- Scene
~

left_eyeball
optic_chiasm
optic_nerve_L
optic_nerve_R
optic_tract_L
optic_tract_R
right_eyeball
Skin
skull_bone

9999999

» Information

v Display

¥ Visibility

Visible: 4

View: All i y
Clip:

Slice Intersections Visible:
Slice Intersections Thickness: 1 px

»rep Position your cursor over the p|n

> icon in the 3D viewer to display the

A: -34.500mm

R: 14.062mm

= ©— — 85:-27.188mm

orect 3D control windows. Select the A ~BA _' | Ot
-e. (Anterior) view of the 3D models SR | <) ;‘M ‘{3

B: grayscale B: grayscale

Sonia Pulid DL Lllilila 10m NA-MIC ARR 2012.20350 ™

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml



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
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Part 3:

Saving a scene
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Saving a Scene

0@ | #a Add Data 80 | 3D Slicer 4.5.0-2015-12-14
L - & DICOM N C — b
2a & & &pwo (" QQIEPO @ 4 2 |EIt-8 W= R |+-@@

Download Sample Data

Recently Loaded
7d Close Scene

left_eyeball
optic_chiasm
optic_nerve_L
optic_nerve_R
= optic_tract_L
= optic_tract_R
= right_eyeball
= Skin

< skull_bone

99

» Information

~ Display
v Visibility
Visible:
View:
Clip:
Slice Intersections Visible:
Slice Intersections Ihickness:\ 1 Bx

' P -
-c Click on File and select Save
Color: ] [ #iffff A3'Cr
Opacity: > [0.30 3] “ v‘
Edge Visibility: {1 |
Edge Color: | m #000000 )
» Data Probe: /Users/zhangfan/Desktop!/...Data/3DHeadScene.mrml le ki B

3D Data Loading and Visualization lich] 1, P, DO cm 0 a DA2.20 50 cm




Saving a Scene

@ Models

@ Modules: s —vevuf) E@o & 0 7 t' kk!‘l Eﬁv

The Save Scene and Unsaved Data
window lists all the elements of the
slicer scene.

@ 3DSlicer

® 0
NN

Show options

Ioer';ttl—cey; File Name rie rornat uieciory
optic_ni = | 3DHeadScene.mrml MRML Scene (.mrml) $ | /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

4

hemispheric_white_matter.vtk | Poly Data (.vtk) 7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

-
>
-
>
= optic_tn
>
-
>

ggﬂf_é'; left_eyeball.vtk Poly Data (.vtk) $ | /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

Skin optic_chiasm.vtk Poly Data (.vtk) $ | /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData
skull_bt optic_nerve_L.vtk Poly Data (.vtk) $ | ¥ /Users/zhangfan/Desktop/3DDatal.oadingandVisualization/3DHeadData

—_| [ optic_nerve_R.vtk Poly Data (.vtk) $ | /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

& Informatio optic_tract_L.vtk Poly Data (.vtk) $ | ¥ /Users/zhangfan/Desktop/3DDatal.oadingandVisualization/3DHeadData
~ Display | | optic_tract_R.vik Poly Data (.vtk) + | ¥ /Users/zhangfan/Desktop/3DDatal oadingandVisualization/3DHeadData
~ Visibility right_eyeball.vtk Poly Data (.vtk) s+ | ¥ /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

&sible: Skin.vtk Poly Data (.vtk) $ | /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData
iew:
Clip: skull_bone.vtk Poly Data (.vtk) $ | /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

Slice Intersecti
Slice Intersecti

4 Representaﬁ

grayscale.nrrd

Master Scene View.png

NRRD (.nrrd)

4

7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

PNG (.png)

L1

7 /Users/zhangfan/Desktop/3DDatal.oadingandVisualization/3DHeadData

A: -34.500mm

il Save | X Cancel

~ Color == Change directory for selected files

Color: [ B Il . ‘ ' \
Opacity: 7 1(0.30 |2 ' L _"‘1
Edge Visibility: o > 3
Edge Color: m #000000 < ;g"!' Ry = / 4
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B: grayscdlc*®

B: grayscale " )
lih}L Py, DO cm

B: grayscale

» Data Probe: /Users/zhangfan/Desktop/...Data/3DHeadScene.mrml
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Saving a Scene

Modules: . | 2 Welcome to Slicer

e 3DSlicer

4

Welll%

File Name

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

‘ » The Maln Wlnd( skull_bone.vtk
grayscale.nrrd

> Lot

» Dis

File Format

th Save Scene and Unsaved Data

WO%:::/t'kﬁ)&_ 'EP

Show options

Directory

MRML Scene (.mrml)

4

7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

hemispheric_white_matter.vtk | Poly Data (.vtk)

L1

7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

Poly Data (.vtk)

4

7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

Poly Data (.vtk)

L1

7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

Poly Data (.vtk)

4
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Poly Data (.vtk)
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7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

Poly Data (.vtk)

4
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Poly Data (.vtk)

L1
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Poly Data (.vtk)
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Poly Data (.vtk)

L1

7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

Poly Data (.vtk)

4

7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData

NRRD (.nrrd)

Check off the box next to the scene

» v Named 3DHeadScene.mrml and

» 0o double click on it.

» a Rename it myNewScene.mrml

and select Save

> Da
3D Data Loading and Visualization
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7 /Users/zhangfan/Desktop/3DDataloadingandVisualization/3DHeadData
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Saving a Scene

@ 5 H File Edit View Help 33 W) = B 100% @@ Wed11:14pm Q =
. i) About 3D Slicer 4.5.0-2015-12-14
Services > @ Models id et g EVPO & & t- @ A o, @ e
Hide %H p® T E
- Hide Others " #H
(&
= |
- Scens Click on File and select Quit to
= left_eyeball B 1.0C i
; lhtoyetal roc close myNewScene.mrml and exit
= optic_nerve_L 1.0C =
= optic_nerve_R 1.0C S“Cer
= optic_tract_L 1.0C p
= optic_tract_R 1.00
= right_eyeball |l 1.00 ¥ i |
= Skin 0.30 B D050 e |
> skull_bone 1.00 W = 3 |

» Information

v Display

v Visibility

Visible: 4

View: All v i :
Clip: ’

Slice Intersections Visible:
Slice Intersections Thickness:|1 px

>

4

8 R e mmm——g: 27.188mm |~ Y & R:14.062mm |8 G e A: -34.500mm

» Representation

¥ Color

Color: A . m ‘

Opacity: —_— 0.30 |2 : ~N < ,% | R 1
Edge Visibility: O OAAS o~ > & 4 JPEme. »
Edge Color: m #000000 : & ‘.&\:s, 95’{’ vi e P
» Data Probe: /Users/zhangfan/Desktop/...myNewScene.mrml .mrml B: grayscale B: gfﬂ."smé‘i X B: grayscale

Sonia Pulid DL Lllilila 10m NA-MIC ARR 2012.20350 ™



Scene Restore

3D Slicer 4.5.0-2015-12-14

&8 Modules: . | 2 Welcome to Slicer s = QO E@PQ @« i 7 t - @ %= S il > Ks

sx 1K
{‘b Slicer
= 4

Welcome

= Load DICOM Data mey Load Data
i#: Customize Slicer ¢ Download Sample D
v Feedback

Restart Slicer and click on Load

_ Share your stories with us and let us know abol
has enabled your research. Data

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at hitp://goo.ql/6BvcHm.

» About
> The Main Window B R [ 5 0.000mm | - Y R: 0.000mm |1 G 15 A: 0.000mm
» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials

» Acknowledgment

v

Data Probe: /Users/zhangfan/Desktop/...myNewScene.mrml .mrml
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Scene Restore

fa & g Modves: . [mwecomeosicer - Click Choose File(s) to Add and = /-8 ¢
Browse your folders to find the file
myNewScene.mrml in the
Welcome 3DHeadData folder

.{L’ Slicer

5| oad DICOM Data - Choose Directory to Add||Choose File(s) to Add Show Options
. . | W File Description
i Customize Slicer
[ Open
o - Look in: /Users/zhangfan...tion/3DHeadData * Q i (8
Name ~ Size Kind Date*
B Share your stories with us and = skL_JII_bone.vtk 4.6 MB vt...le 16/0
has enabled your research. = Skantk 3.3MB vt...le 16/0
~ SceneView.png 370 KB pn...le 7/07
. o .. H right_eyeball.vtk 51 KB vt...le 16/0
We are always interested in improving & ® optic_tract_R.vtk 15KB wt..le 16/0
will be carefully read. m optic_tract_L.vtk 17 KB vt...le  16/0
J @ optic_nerve_R.vtk 28 KB vt...le 16/0
See more at M E optic_nerve_L.vtk 27 KB vt...le 16/0
» About ® optic_chiasm.vtk 13 KB vt...le 16/0
» The Main Window | - Master Scene View.png 219 KB pn...lé 16/1 bo
| left_eyeball.vtk 55 KB vt...le 16/0 =
: : S B hemispheric_white_matter.vtk 6.1 MB vt...le 16/0
» Loading and Saving . Reset grayscale.nrrd | 48MB nr.le 16/0-
» Display : ’
_ File name: myNewScene.mrml .. Open
» Mouse & Keyboard ) -
-+ Files of type:| All Files (*) +| X Cancel

» Documentation & Tutorials

» Acknowledgment

v

Data Probe: /Users/zhangfan/Desktop/...myNewScene.mrml .mrmi ) ]
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Scene Restore

a8 Za Modules: . | Welcome to Slicer sl = QO =P © & & 7 t v @ s S il > Ks
o 15

rﬁ Slicer

& 4

Welcome

Add data into the scene

— |Choose Directory to Add|[Choose File(s) to Add| Show Options

= Load DICOM Data
# Customize Slicer JE File Description
= v ...p/3DDataloadingandVisualization/3DHeadData/myNewScene.mrml | MRML Scene 3

v Feedback

_ Share your stories with us and
has enabled your research.

We are always interested in improving &
will be carefully read.

See more at http://go

» About

» The Main Window §'R:0.000mm & G

v

Loading and Saving | L Reset
Display C“Ck OK

» Mouse & Keyboard

@ OK | X Cancel

v

» Documentation & Tutorials

» Acknowledgment

v

Data Probe: /Users/zhangfan/Desktop/...myNewScene.mrml .mrml
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Slicer4

3D Slicer 4.5.0-2015-12-14

a8 Modules: . |2 Welcome to Slicer sl = QO E@P O @« . 7 t v @ S S il > Ks
s 1K

E Slicer

Welcome

p 5/""_":;
,' . i \
Gisa, Load DICOM Data [y Load Data y il
i Customize Slicer () Download Sample Data Sy oY

v Feedback

_ Share your stories with us and let us know about how 3D Slicer
has enabled your research.

#
i L

We are always interested in improving 3D Slicer, and every submission
will be carefully read.

See more at hitp://goo.ql/6BvcHm.

» About
B R (g 57188mm |~ Y &

- - R: 14.062mm [ G == A: -34.500mm
» The Main Window

» Loading and Saving

D
-, The 3D scene myNewScene.mrml|
., appears in the viewer

» Acknowledgment

» Data Probe: /Users/zhangfan/Desktop/...dData/myNewScene.mrml B: grayscale B: grayscale B: grayscale X
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