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Slicer4 Basics

 Slicer is an open-source software for
segmentation, registration and visualization of
medical imaging data

* The platform is developed through a multi-
institution effort of several NIH funded large-
scale consortia.

 Slicer is for medical research only, and is not
FDA approved



+ BRAINS Transform Convert
# BRAINSDWICleanup
/# BSpline to deformation field
gl ~ Cameras
+ Cast Scalar Volume
# CheckerBoard Filtar
= Colors
/4% Compare Volumes
+ Create a DICOM Series
# Crop Volume
# Curvature Anisotrople Diffusion
34 Data
4+ DataProbe
= DataStore
Demon Registration (BRAINS)
2 DICOM
DICOM Diffusion Volume Plugin
DICOM Scalar Volume Plugin
+ Diffusion Tensor Scalar Measurements
+ Diffusion Weighted Volume Masking
+ DTlexport
+ DTlimport
+ DWI Joint Rician LMMSE Filter
= - DWI Rician LMMSE Filter
- DWI to DTI Estimation
+ DWI to Full Brain Tractography
DWI Unbiased Non Local Means Filter
+ DWIConverter

+ EMSegment Command-line
4 EMSegmenter with Atlas
“ EMSegmenter without Atlas
Endoscopy
« Event Broker
* Execution Model Tour
« Expert Automated Registration
» Extension Wizard
Extract Skeleton
Fiber Bundle to Labe! Map
Fiber Tract Scalar Measurements.
FiberBundleLabelSelect
+ Fiducial Registration
Foreground masking (BRAINS)
+ Gaussian Blur Image Filter
General Registration (BRAINS)
+ Gradient Anisotropic Diffusion
Grayscale Fill Hole Image Filter
« Grayscale Grind Peak Image Filter
# Grayscale Model Maker
+ Histogram Matching
Image Label Combine
Island Removal Filter
+ Label Map Smoothing
Labe/ Statistics
Label Statistics (BRAINS)
 Landmark Registration
Markups
* Mask Scalar Volume
+ Median Image Filter
+ Merge Models

Images courtesy of Ron Kikinis, MD

Metric Test
Model Maker
Model To Label Map
© Models
Multiply Scalar Volumes
MultiVoluméExplorer
MultiVelumelmporter
N4ITK MRI Bias correction
% OpenlGTLinkIF
+ Orient Scalar Volume
+# Otsu Threshold Image Filter
# PET Standard Uptake Value Computation
Probe Volume With Model
Reformat
Resample DTI Volume
Resample Image (BRAINS)
Resample Scalar Volume
Resample Scalar/Vector/DWI| Volume
+ Resize Image (BRAINS)
* Robust Statistics Segmenter
@ Sample Data
« Scene Views
+ Simple Filters
Simple Region Growing Segmentation
Subject Hierarchy
Subtract Scalar Volumes
Surface Toolbox
#Threshold Scalar Volume
+ Tractography Display
+ Tractography Interactive Seeding
+ Tractography Label Map Seeding

+ Transform MRML Files to New EMSegmenter Standard.

Slicer4 Basics

Slicer4 contains over 100
modules for image
segmentation,
registration and 3D
visualization of medical
imaging data.



Supported Platforms

* Slicer is a multi-platform software developed
and maintained on Mac OSX, Linux 64 & 32,
and Windows 64.

* Slicer requires a minimum of 2 GB of RAM and
a dedicated graphic accelerator with 64 MB of
on-board graphic memory.



3DSlicer version 4.5

3D Slicer 4.5.0-1
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how 3D Slicer has enabled your research.

We are always interested in improving 3D Slicer, and | I |Od u Ie.
every submission will be carefully read.

See more at http://goo.qgl/6BvcHm.
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Welcome to Slicer

[ XX ) 3D Slicer 4.5.0-1
&a 'Modules: . &Welcome to Slicer (" QO QIEPO & & ¢« t - fm fo |- I@ @
@®
@ 3DSlicer
Welcome

P B Each module of Slicer
# Customize Slicer © Download Sample Data . .
S— | includes a series of tabs,

| - About \ ,:, WhiCh give acceSS

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 d iﬁe re n t fu n Cti O n a I iti e S o

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 L Cl' k h

agreement, please see the 3D Slicer Software License IC O n t e a rrOW
Agreement. This software has been designed for

research purposes only and has not been reviewed or Sym bOI to d iS p | ay th e

approved by the Food and Drug Administration, or by
any other agency.

"+ The Main Window smm cONtent of each tab.

|+ Loading and Saving
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| - Data Probe
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Slicer Welcome

3D Slicer 4.5.0-1

& 'Modules: . &Welcome to Slicer (= Q, EV O @ Z t- N = K
e M1 &
|
@ >Slicer
Welcome
@ Load DICOM Data = Load Data
# Customize Slicer © Download Sample Data

» Feedback

» About

et The Main Window tab contains
e | information on the basic
Data probe BREE] eeeace tor . . 2 )
The basic organization of Slicer's user interface (Ul) is Organlzatlon Of Sllcer S user

shown above. This module's content will reference

these following components, labeled in the figure: i nte rfa Ce .

File Menu: !
Contains basic load and save functionality, access ‘
to application settings, Tcl and Python interfaces

for developers, help and mechanisms for users to
¥ : 0. im| = - mm [
provide feedback. RE s:0000mm - Y r:0.000mm |81 G [

Toolbar:

Contains tools for selecting and navigating among
Slicer modules, layout and other utilities.

~ Data Probe
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Slicer User Interface

Main Toolbar
Menu

@ Slicer™ File Edit View Help
eoe D Slicer 4.5.0-1 -

# g Modules: | Welcome to Slicer "m0 QIEP O & & 2 t- @ A fa . [
-

Welcome 3D viewer
User Interface

yLoad DICOM Data | o Load Data J
(Ul) panel of the

‘Customize Slicer | © Download Sample Data

dback

Slicer Welcome

Main Window

M O d U I e ding and Saving

| - uisplay

* Documentation & Tutorials
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Welcome Module

3D Slicer 4.5.0-1

& 'Modules: . &Welcome to Slicer (= Q, EV O @ Z t- N = K
e M1 &
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~ Documentation & Tutorials

Application- and Module-Specific Documentation

* Slicer4 Documentation Wiki pages.. The Documentaﬁon & Tutorial
" | | tab contains links to the Slicer4
elp For Performing Common Tasks:

* General application and specific module

documentation. B training Compendium and

¢ Information on loading data.

¢ Information on saving data. | dOcumentaﬁOn.

¢ Information on creating and editing annotations
using the Annotations Module.

¢ Information about using the Editor Module for
manual segmentation of image data.

* Information about capturing and restoring Scene
Views.

¢ Information about volume rendering in Slicer.

Useful Resources

* Slicer Registration Case Library for task-specific

vamnintentinm vinvflauin AanA Aanarmanla Aadanada

~ Data Probe
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Slicer4.5 Documentation &Training

3DSlicer

search

GO

about slicer
® Introduction
[ ]

page | | discussion edit | | history | | move watch

Documentation/4.5

Home < Documentation < 4.5

Where to start ?
® Training pages

on how to use Slicer 4.5

® News

™ Contact Us

B Licensing

B Commercial Use

publication
® Publication DB
® Image Gallery

W Slicer Community
® Citing Slicer

documentation

W Silicer Training

® User manual

W Developer manual

help
® Help

B User FAQ

® Developer FAQ

links
® download slicer.org

W wiki.slicer.org
W siicer.org

toolbox
What links here
Related changes
Upload file
Special pages
Printable version
Permanent link

® FAQ

Set of common questions/answers
B Users mailing list & / Sign-up & / Browse archives &
How to

B Report a problem / Create a feature request New

Slicer Application

® Main Application GUI

W Settings

B Extensions Manager

® Mouse Buttons, "Hot-keys" and Keyboard Shortcuts

" Computer C

® Loading or Saving data and listing of supported data formats.
® Slicer Lookup Tables

B Setting up and using stereoscopic viewing

L]

QtTesting - Easy way to record and play macros

Modules and Extensions

Modules by category

Modules by name

Modules by contributing organization
Modules by contributing individual
Modules by type

Modules by extension

Extensions by category

Extensions by name

Extensions by contributing organization
Extensions by contributing individual

List of extensions known to be broken

Developers Corner
® |nformation for Software Developers
Source code, contribute patch, develop modules
B Developers mailing listé? / Browse archives &
Intended for discussion of programming related questions
Miscellaneous
B Documentation guidelines

Slicer user documentation principle and guidelines

Visual blog

Set of screenshots showing Slicer in action.

Release Notes

Platform specific issues and considerations

Announcements & Acknowledgments

Registration Library &
Real-life example cases of using the Slicer registration tools, incl. datasets
and step-by-step instructions to follow and try yourself.

Documentacién en Espaniol new

B Introduccién a 3D Slicer en Espaiiol &7

Breve descripcién de proyecto y un breve viaje por sus principales
herramientas y funcionalidades.

Reconstrucciones volumétricas con 3D Slicer &

Guia de uso para la de creacion de

volumétricas de 3D Slicer.

Crear modelos/contornos de érganos con 3D Slicer &

Guia répida introductoria para la creacién de contornos de 6rganos para
generar vistas volumétricas.

Endoscopias virtuales con 3D Slicer &?

fedit]

rface elements and

i o e

™ Audience: First time users who want a general introduction to the software.
™ Modules: Welcome to Slicer, Sample Data
™ Based on: 3D Slicer version 4.0

SLICER4MINUTE TUTORIAL
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Welcome Module

O &a 'Modules: . &Welcome to Slicer =”-v Q. EPO & & 2 t - R |- I@ @
@ oslicer
Welcome The Welcome module panel contains
wis Load DICOM Data = Load Data . .

# Customize Slicer ODownIoadSampleData‘\j Shortcuts for Ioadlng dlﬁerent types
- of data. A series of sample data are
» The Main Window also avallable
» Loading and Saving
» Display
* Mouse & Keyboard
Recserieion il Click on Download Sample Data to
» Acknowledgment

access the Sample Data Module
~ Data Probe
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g 'Modules: . EBSample Data

r‘; >Slicer

* Help & Acknowledgement
~ Builtin

Download MRHead
Download CTChest
Download CTACardio
Download DTIBrain
Download MRBrainTumor1
Download MRBrainTumor2
Download BaselineVolume
Download DTIVolume
Download DWIVolume
Download Panoramix
Download CBCTDentalSurgery
Download MR-US Prostate
Status: /dle

Requesting download MR-head.nrrd from

http://www.slicer.org/slicerWiki/images/4/43/MR-
head.nrrd...

Downloaded 648.0 KB (10% of 6.3 MB)...

~ Data Probe
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3D Slicer 4.5.0-1
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The Sample Data module
,/ contains links to 12 different
sample datasets that can be
downloaded into Slicer.
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Sample Data

Brain MRI

Chest CT

Cardiac CT

Diffusion Tensor
Imaging (DTI) Dataset

Brain MRI
(tumor patient)




Sample Data

3D Slicer 4.5.0-1

g 'Modules: . EBSample Data 2= Q, EVO @ z t~ M Rl -1@®
G 1

'r} Slicer

* Help & Acknowledgement

— Click on Download MRHead to
Download MRHead ) | — . .
* download the dataset in Slicer.

Download CTChest
Download CTACardio
Download DTIBrain ‘ ‘
Download MRBrainTumor1
Download MRBrainTumor2
Download BaselineVolume
Download DTIVolume
Download DWIVolume
Download Panoramix
Download CBCTDentalSurgery
Download MR-US Prostate
Status: /dle 3

Requesting download MR-head.nrrd from

http://www.slicer.org/slicerWiki/images/4/43/MR- R &
head.nrrd...

Downloaded 648.0 KB (10% of 6.3 MB)...
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Welcome Module

[ XOK ] 3D Slicer 4.5.0-1
2

g 'Modules: . EBSample Data (= Q QO EPO @& & « t - EO ] = K

@ 3DSlicer

| * Help & Acknowledgement

The MR scan of the brain appears
in the 2D viewers.

~ Builtin
Download MRHead
Download CTChest
Download CTACardio
Download DTIBrain
Download MRBrainTumor1
Download MRBrainTumor2
Download BaselineVolume

Download DTIVolume
Download DWIVolume
Download Panoramix

Download CBCTDentalSurgery
Download MR-US Prostate

= e —a —m e — = === -

Requesting load MRHead from
/var/folders/h9/gtccwtdx65bcdlfmh0h3tnc40000gq/T/Sli
cer/RemotelO/MR-head.nrrd...

Load finished

| - Data Probe
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MR Brain Sample Dataset

3D Slicer 4.5.0-1

"0 QO EPO & i <« HIt-B Rl +-@

ga & & Modules: . ESample Data :

@ 3DSlicer

| * Help & Acknowledgement |

~ Builtin

Download MRHead
Download CTChest
Download CTACardio
Download DTIBrain

{

I

{

l

| Download MRBrainTumor1
[ Download MRBrainTumor2
| Download BaselineVolume
{

l

I

{

I

Download DTIVolume

Position the mouse on the little pin
icon in the top left corner of the red
viewer to display the viewer menu

Download DWIVolume

Download Panoramix
Download CBCTDentalSurgery
Download MR-US Prostate

y —J Ju Jo J Je Jr Je Je Je Je Je J

e

Requesting load MRHead from
/var/folders/h9/gtccwtdx65bcdlfmh0h3tnc40000gqg/T/Sli
cer/RemotelO/MR-head.nrrd...

Load finished

\ ~ Data Probe

Show Zoomed Slice
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MR Brain Sample Dataset

3D Slicer 4.5.0-1

"0 Q0 E®O® & & « tvlE W+ @@

2a Modules: . ESample Data ¢

@ 3DSlicer
4

| * Help & Acknowledgement |

~ Builtin
[ Download MRHead \
| Download CTChest |
\ Download CTACardio \
\ Download DTIBrain | . . . .
‘ — e e , Click on the link icon to link all three 2D
| Downlosd MRB giTumor2 ‘ viewers, and on the eye icon next to it
| Download BaselineVolume |
| Download DTNolume | to display the slices in the 3D viewer
\ Download DWIVolume |
\ Download Panoramix | { ’
[ Download CBCTDentalSurgery \
| Download MR-US Prostate |
Requesting load MRHead from ]
/var/folders/h9/gtccwtdx65bcdlfmh0h3tnc40000gq/T/Sli
cer/RemotelO/MR-head.nrrd... — BT
Load finished JnNeza
Toggle slice
V|S|b|I|ty in 3D view
7 \
 ~ Data Probe | \ lm MRHead ¢
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MR Brain Sample Dataset

L 3D Slicer 4.5.0-1

. —
&a & & Modules: . ESample Data =R OIE® O @ & < t-lE - @@

@ 3DSlicer
4

| * Help & Acknowledgement |

~ Builtin

Download MRHead
Download CTChest
Download CTACardio
Download DTIBrain

Download MRBrainTumor2

Download DTIVolume
Download DWIVolume

|
|
\
|
Download MRBrainTumor1 |
\
|
|
|
|

Download Panoramix

{
I
|
\
|
{
| Download BaselineVolume
|
\
|
{
|

The axial, coronal and sagittal slices
- appear in the 3D viewer.

= GO back to the Welcome module
“** using the green arrow in the toolbar

| - Data Probe

R: -2.145mm
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MR Brain Sample Dataset

'@ 3D Slicer 4.5.0-1

®c
&a & g Modules: . &Welcome to Slicer (" OQIEPO @ & 2 EIt- 8@ Rh|+-1@A

B®
@ 3DSlicer

* The Main Window

» Loading and Saving

» Display

|
|
|
|

~ Mouse & Keyboard

234 \j\\ \
Below is basic information about ho. " to use the three-,
two-, and one-button mouse (or track\pg j\ on Windows,
Mac, and Linux platforms to perform bax -~ interaction
operations in Slicer: L

Adjusting Window & Level on All Platforms: Left-
clicking and dragging the mouse in any Slice viewer ise.
quick way to adjust Window and Level. Adjust the
middle value (level) of the greyscale window by moving
the mouse up (increase level) or down (decrease level),
and adjust the greyscale window size by moving the
mouse to the left (decrease window size) or right
(increase window size). Slicer's Volumes Module
provides a "Display" interface for more precise
adjustments.

<

Selecting & Manipulating on All Platforms: Mousing |~/
| ~ Data Probe
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i+ ACPC 1mns|o‘rm
[+ Add Scilar Volumes.
“ Annotations
+ BRAINS Strip Rotation
+ BRAINS Transform Convert
+ BRAINSDWICleanup

+ Cast Scalar Volume
+ CheckerBoard Filter

DataProbe
DataStore
Demon Registration (BRAINS)

1 DICOM

+ DICOM Diffusion Volume Plugin
+ DICOM Scalar Volume Plugin
¢  Diffusion Tensor Scalar Measurements
+ Diffusion Weighted Volume Masking

| # DTlexport
§ |+ DTimport
5 ‘I« DWi Joint Rician LMMSE Fiter

* DWI Rician LMMSE Filter

| # DWI to DTI Estimation
1+ DWI to Full Brain Tractography
* DWI Unbiased Non Local Means Filtar
. DWIConverter

Going Further

« EMSegment Command-line

# EMSegmenter with Atlas

» EMSegmenter without Atlas.
+'ndoscopy

* Extension Wizard

+ Extract Skeleton

+ Fiber Bundle to Label Map
Fiber Tract Scalar Measurements
FiberBundleLabelSelect

* Fiducial Registration

« Foreground masking (BRAINS)
Gaussian Blur Image Filter

* General Registration (BRAINS)
Gradient Anisotropic Diffusion

« Grayscale Fill Hole Image Filter
Grayscale Grind Peak Image Filter

+ Grayscale Model Maker
Histogram Matching

+ Image Label Combine
Island Removal Filter
Label Map Smoothing

+ Label Statistics

+ Label Statistics (BRAINS)

+ Landmark Registration
Markups

# Mask Scalar Volume

« Median Image Filter

+ Merge Models

Metric Test

Model Maker

Model To Label Map

© Models
Multiply Scalar Volumes
MultiVolumeExplorer
Multivolumelmporter
NAITK MRI Bias correction

* OpenlGTLinkIF

+ Orient Scalar Volume

# Otsu Threshold Image Filter

% PET Standard Uptake Value Computation
Probe Volume With Model
Reformat
Resample DT! Volume

+ Resample Image (BRAINS)

+ Resample Scalar Volume

+ Resample Scalar/Vector/DWI Volume
Resize Image (BRAINS)

« Robust Statistics Segmenter

® Sample Data

~ Scene Views
Simple Filters
Simple Region Growing Segmentation
Subject Hierarchy
Subtract Scalar Volumes

+ Surface Toolbox

+ Threshold Scalar Volume

+ Tractography Display

+ Tractography Interactive Seeding

# Tractography Label Map Seeding

+ Transform MRML Files to New EMSegmenter Standard

To learn more about
Slicer and its different
functionalities, please
visit the Slicer4.5
compendium

http://www.slicer.org/slicerWiki/index.php?title=Documentation/4.5
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