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Learning objective

3DSlicer

Following this tutorial,
you will:

— Understand how to use
tracking devices with
Slicer3 using the
OpenlGTLink module

— OpenlGTLink can also be  —-_
used to interface with iiaEEe : &
Other devices, SUCh as Heda m escBne T e, ' @ 0
Imaging devices and
medical robots
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Material

« This course requires a simple VTK tool model plus either
the SPL-PNL brain atlas or the SPL abdominal atlas:
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VTK model: Brain and abdominal atlases:

http://wiki.na-mic.org/Wiki/index.php/IGT:ToolKit/Navigation-
tutorial




Required software

3DSlicer

This tutorial requires the OpenlGTLink Slicer3
module and a tracker simulator:

— For both of these, you have the choice of either
downloading a precompiled version (binary) OR building
it yourself from the source code

For installation instructions, see the wiki page at
http://wiki.na-mic.org/Wiki/index.php/IGT: ToolKit/Navigation-
tutorial

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



Prerequisites

3DSlicer

« Data Loading and Visualization in Slicer3:
http://wiki.na-mic.org/Wiki/index.php/Slicer:\Workshops:Slicer3_Training
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Tutorial outline

. Introduction to surgical navigation

. Interfacing Slicer3 with external devices using
OpenlGTLink

. Hands-on navigation using a tracking simulator
. Examples of OpenlGTLink in use



& 3D Slicer

3DSlicer

 Integrates algorithms and
utilities for medical image
computing research and Image
Guided Therapy into a single
framework

« |s both an end-user application
and a platform for research

* The precompiled program and
the source code are both freely
downloadable




Image Guided Therapy (IGT) in Slicer3

3DSlicer

Slicer3 has extensive support for IGT, including:

* Visualization

* Registration

« Segmentation

* Model making

 Diffusion Tensor Imaging

« Quantification

* Filtering

* Interfacing to imaging devices, } Focus of
trackers and medical robots this tutorial



£ Navigation in IGT

3DSlicer

* Determining the positions and orientations of
surgical tools using a tracking system

 Displaying virtual representations of those tools
on the screen for the surgeon
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Navigation in IGT

3DSlicer

 Selected clinical uses:

— Real-time update of tool position and orientation in
augmented reality environments (ex. for minimally-
invasive cardiac surgery)

— Image-to-patient registration using tracked pointer tools
(ex. for total hip replacement surgery)

— Image-to-patient registration using tracked
intraoperative imaging devices (ex. ultrasound)

In order to perform navigation, software must be able to
receive position and orientation data from tracking devices!
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& Tutorial outline

1. Introduction to surgical navigation

2. Interfacing Slicer3 with external devices
using OpenlGTLink

3. Hands-on navigation using a tracking simulator
4. Examples of OpenlGTLink in use
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33333333

* OpenlGTLink is a communication protocol
that allows Slicer3 to communicate with
external devices
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3DSlicer

What is OpenlGTLInk?

\_

Slicer3

module

OpenlGTLink

/

OpenlIGTLink
< >

OpenlIGTLink
< >

OpenlIGTLink
< >

-

(ex MRI, US)

Imaging
devices

-

-

Tracking
devices

-

-

Medical
robots

Courtesy www.ncigt.org,
www.ndigital.com,
www.slicer.org
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3DSlicer

* OpenlGTLink uses a “Client-Server” architecture.

& OpenlGTLink

OpenlIGTLink

>

1. Makes requests

OpenlIGTLink

“zZm-r o]

2. Fulfils the requests

ITm<xmo|
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3DSlicer

£ OpenlGTLink

« Surgical robot example:

- . !J

“-Zm-r o]

OpenlIGTLink

>

1. Makes requests
Ex. Get current coordinate

OpenlIGTLink

2. Fulfils the requests

Ex. Returns current coordinate

ITm<xmo|

Courtesy www.slicer.org
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& OpenlGTLink

3DSlicer

« The OpenlGTLink protocol specifies the structure of the
messages sent between the client and the server

« Slicer3 can be either the client or the server, depending on
the application

OpenlIGTLink

1. Makes requests

OpenlIGTLink

2. Fulfils the requests

H4zm-ro|
am<amo |
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£ The OpenIGTLink module in Slicer3

3DSlicer

* OpenlGTLink is a protocol

* There is an OpenlGTLink module in Slicer3 that
Implements the protocol so that Slicer3 can
communicate with external devices

18-



OpenlGTLink and IGSTK

3DSlicer

* |IGSTK = Image-Guided Surgery Tool Kit

* OpenlGTLink functionality has been added to IGSTK:
you can now use IGSTK to write programs that
interact with both Slicer3 and the physical device

| OpenlIGTLink
. p > |GSTK —> |
Slicer3 program < Device
(client or (client or ex.

server) server) tracker

~10-



£ The tracking simulator

3DSlicer

* In this tutorial, a tracking simulator is used instead of
using an actual tracking device

» The tracking simulator acts as the client to send
simulated data to Slicer3 (the server) over OpenlGTLink

P
~ [NEERY OpeniGTLink

li .
é;:fgf) (client)
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@

3DSlicer

1.
2.

Tutorial outline

Introduction to surgical navigation

Interfacing Slicer3 with external devices using
OpenlGTLink

Hands-on navigation using a tracking
simulator

Examples of OpenIGTLink in use

-21-



Hands-on navigation

3DSlicer

» Using a tracking simulator, you will learn how to:
— Set up an OpenlGTLink connection in Slicer3

— Show the resulting transforms using both the Slicer3
“locator” and a vtk model

— Add a calibration matrix
— Reslice image volumes using the tracker transform

_20.



£ Note

3DSlicer

* Although the screenshots used in this tutorial use
the SPL abdominal atlas, the SPL-PNL brain atlas
can also be used

_23-



3DSlicer

. 3D sli=arVarsion 3.3 Alpha

Edit  View  window Feedback

il

Load Scene...

import Scene.

Click on File

> Load

Publish to KNAT Host...

Close Scene chiw
st
— ISR O ST
MRML Tree
L_Scene

X
X
i

X

MRML Node Inspector
D:

Mame

“ Manipulate Slice Views

[ & EEE

4 manipulate 3D View

P[S
p—Y
oA
Lb: None 3 i Lb: None
Fg: None Fg: None
Bg: None Bg: None
Load Scene...

Hed=a o H=

@ dpace@localhost:~ - She

[ SPL_PNL_Brain_Atlas200¢

& dpace@localhost:~/Scar
X 3D Sslicer Version 3.3 A

Lb: None
Fg: None
Bg: None

15:42

; Wednesday
2008-06-04
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Load the atlas

3DSlicer

X

Fle  Edit  View window Help  Feedback

Select the BE| -~ = HEEEF— EEE
scene file for B o

Select File
¥ Help & Acknowledgement j
N < v N
the atlas roe—— ) e, ———— T Voaren
RN y ) backup_July_17_2007 X || ) models Tue Mar 4 15:52:40 20C
ree _July_17_:
J ) cmake-2.6.0 Ahdominal_Atlas_2008.mrml 372 KB Mon Feb 25 10:43:04 20C
. L_Scene o ) Desktop
rain atlas & Fiominal 200
) models
) dwi-dicom
) patient_dataset
l I l rI I I O r () patient_dataset_Backup
- ) SPL_PNL_Brain_Atlas2008
) 01-MRI
: - 02-labels "
Ol I l I n a ) 03-models oronal None v
) 04-thalamus_models None None -
) 05-cranial_nerves ] =
MRML Node Inspector o) temp
aS | I I r ) Device-USB-0.21
— - o = findTargets
b | Harvard / _gg—
. =] TP =] V - P
ml) and clic ————
= Files of hoe: |1
y N EEEDE
Open
P
3
(o] 9.8 (6] 0 (o]
one 0 o A: 200 fl Fg: No A: 1.0
B 0.0 | Bg: None Bg: No 9
Load Scene..
A - - = | 2 3 SPL_PNL _Brain_Atlas> (@ dpace@localhost:~/5 X Select File —~ 15:43
D ( ’ 8 > B & & e & a Wednesda
9 s @ o [:] = ‘j < 3 4 @ dpace@localhost:~ - = X 3D Slicer Version 3.3 o '"i!‘g o
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& Load the atlas

All of the atlas 5

& Mol = ::M :
components >

’ Slicer
are shown in
the MRML g

- Scene

¥ Help & Acknowledgement

|—1 (vikMRMLScalarVolumeNode1) / } N |
|—seg (vtkMRMLScalarVolumeNode2) / 1 & 5 |
. . (—aorta.vtk (vtkMRMLModelNode5) / . 7 f

—hone.vtk (vtkMRMLModelNode6) % - .

S Ce n e Wlth I n |—celiac_trunk.vik (vtkMRMLModelNode7) S

|—colon_and_ileum.vtk (vtkMRMLModelNode8)

—common_hepatic_artery.vtk (vtkMRMLModelNode
th e D a t a |—gallbladder_GB.vtk (vikMRMLModelNode10)

s ¥ - \
|—gastroduodenal_artery.vtk (vtkMRMLModelNode1 i
|—hepatic_artery_proper.vtk (vtkMRMLModelNode1:

I I (—inferior_mesenteric_artery_IMA.vtk (vikMRMLMo

MRML Node Inspector

Bg
Bg J: 128
4 Manipulate Slice Views

n 2 BER: 115
@ AR E

~  Manipulafe 30 View

(S

wP) oo EE
|AE|

»3d | 100

Fg: None
Bg: Out of Frame
é = = . 2 [ SPL_PNL_Brain_Atlas200¢
HDeBesBsedade ™

& dpace@localhost:~/Scan [jU iﬂ@ 15:44
; Wednesd
3 4  [@dpace@localhost:~ - She! X 3D Slicer Version 3.3 A Sl

2008-06-04
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ad the atlas

" . 3D slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback

Modules:

Dt EHEHE\‘
using the '

(2 @ [&] =]

abdominal

“ Display# Modify Scene
MRML Tree

atlas, change

\
4"'
X |
X
|—1 (vtkMRMLScalarVolumeNode1) _|
|—seg (vtkMRMLScalarVolumeNode2)
(—aorta.vtk (vtkMRMLModelNode5)
(—hone.vtk (vikMRMLModelNode6)
t h I b I |—celiac_trunk.vtk (vtkMRMLModelNode7)

|—colon_and_ileum.vtk (vtkMRMLModelNode8)
—common_hepatic_artery.vtk (vtkMRMLModelNode| —

|—gallbladder_GB.vtk (vtkMRMLModelNode10) =

“ T} |—gastroduodenal_artery.vtk (vtkMRMLModelNode1

|—hepatic_artery_proper.vtk (vtkMRMLModelNode1:
O O n ‘ ’ (—inferior_mesenteric_artery_IMA.vtk (vikMRMLMo

MRML Node Inspector
1D:

Hame:

“  Manipulafe Slice Views

W I EIE

~  Manipulafe 30 View

Al jﬂ@@

2954|100

MNone

B -

3 4

HeBGocasgoadibc

[ SPL_PNL_Brain_Atlas200¢ dpace®@localhost:~/Scan
@ dpace@localhost:~ - She

X 3D slicer Version 3.3 A

15:44
OU mg Wednesday

2008-06-04
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oad the atlas

" . 3D slicer Version 3.3 Alpha BE B

If you a re Fle Edt Uiew Window Help  Fesdback
@ Modules: Date E IE E ; PERTT.

using the brain 5 ...
atlas, turn off

“ Display# Modify Scene

L] L] - L] MRML Tree

the visibility of .
—I (vtkMRMLScalarVolumeNode1)
. |—seg (vtkMRMLScalarVolumeNode2)

[ (—aorta.vtk (vtkMRMLModelNode5)
th e I I I l a g eS . (—hone.vtk (vikMRMLModelNode6)

|—celiac_trunk.vtk (vtkMRMLModelNode7)

|—colon_and_ileum.vtk (vtkMRMLModelNode8)
—common_hepatic_artery.vtk (vtkMRMLModelNode|

|—gallbladder_GB.vik (vtkMRMLModelNode10)
|—gastroduodenal_artery.vtk (vtkMRMLModelNode1

. 11 - ” |—hepatic_artery_proper.vtk (vtkMRMLModelNode1:
I C e I n (—inferior_mesenteric_artery_IMA.vtk (vikMRMLMo

MRML Node Inspector

[1:3

button -

“  Manipulafe Slice Views

E & OEOEEE

Click the - v

Pl pEE @
o

“Visibility
ISI I I y »02,1100

button -
? B . B8 2 D SPLPNL Brain_Atlas200¢ dpace@localhost:~/Scan = 15:44
0 % Cj Q @ Q =~ (;_—' <> 3 4 @ dpace@localhost:~ - She X 3D slicer Version 3.3 A OU “ﬂg ‘;{fo%rféijg:
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3DSlicer

Make the models invisible

- 8 X

" . 3D slicer Version 3.3 §

Open the Ty
Models

All todules
window  Help
color

)

=4

Slicer

¥ Help & Acknowledgement

Queristles
l | “ Display& Modify Scene ROI
MRHL Tree slices x
[é'—— Scene Transforms j
|—1 (vIkMRMLScalarvol “*'"¢Fendeins _|
|—seg (vVikMRMLScalar "™

F—aorta.vtk (VEkMRMLE conperters
(—hone.vtk (VtkMRMLMF penonstation
(—celiac_trunk.vtk (vtK pitfusion rensor

t—colon_and_ileum.vtK | pifusion weighted )
—common_hepatic_arte fituing _ 2INode
|—gallbladder_GB.VHK (\ 1eshing )
|—gastr _arter " _ Nodel
(—hepatic_artery_prope pegisafion - dodel:
inferior ic_a " . [MLMo [,
MRML Node Inspector irfca - X
Tractography -
o:
MName:

“  Manipulafe Slice Views

W I EIE

~  Manipulafe 30 View

< @

2954|100

Models

HeBGocasgoadibc

B > 3 SPL_PNL_Brain_Atlas200¢ dpace®@localhost:~/Scan ﬁU G 15:44
3 Wednesd.
3 4 [ dpace@localhost:~ - She! X 3D Slicer Version 3.3 A Zoeoarlgé_g:
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3DSlicer

y Make the models invisible

For each of

Edit  View  window

Help  Feedback

@ Modules:

the major B oo
headings in =
the model

—aorta.vtk

DEEEF--

Model Hierarchy:

X

—

|—celiac_trunk.vik

|—common_hepatic_artery.vtk
|—gastroduodenal_artery.vtk
hi h
lerarcny,

|—hepatic_artery_proper.vtk

|—inferior_mesenteric_artery_IMA.vtk

turn the

Select Model or Hierarchy:

visibility off

Clipping
“  Manipulafe Slice Views

E & OEOEEE

~  Manipulafe 30 View

P BIEE e
lll A E‘ o

2954|100

HeBGocasgoadibc

B -

3 4

£J SPL_PNL_Brain_Atlas200¢ @ dpace@localhost:~/Scan GU 2@@ 15:45
N Wednesd
@ dpace@localhost:~ - She X 3D slicer Version 3.3 A Sl

2008-06-04
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3DSlicer

When you
are finished,
no models
will be
shown

» Make the models invisible

" . 3D slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback

@ Modules: Models EE search modle @ D
(1\ Slicer i (“',"

=4

Model Hierarchy X \
Scene |
VascularSystem Il
rArteries
—aorta.vtk

|—celiac_trunk.vtk
|—common_hepatic_artery.vtk
|—gastroduodenal_artery.vtk
|—hepatic_artery_proper.vtk
|—inferior_mesenteric_artery_IMA.vtk
|—left_gastric_artery.vtk

Model Display X
Select Model or Hierarchy: Muscles =
visibility
clipping

A Manipulade lice Views

~  Manipulafe 30 View

o BEEE

A fEL [&] be) o

el = [®L
»3d | 100

B > 3 SPL_PNL_Brain_Atlas200¢ ([& dpace@localhost:~/Scan QU 2@@ 15:46
Wednesday

o % (3 Q @ @ i\ S D <> 3 4 @ dpace@localhost:~ - She! X 3D Slicer Version 3.3 A 2008-06-04
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Ma

3DSlicer

e the fiducials invisible

If you are

Fle  Edit  View  window

_ EIE|
using the B oo

7

abdominal

Model Hierarchy:

Help

Fee Color

jode Editor
Fiducials

Gradientanisotropic Filter

Queryitlas X
ROl
Scene slices
VascularSystem Transforms J
rArteries volumeRendering
tI —aorta.vtk

g Volumes
|—celiac_trunk.vtk

the Fiducials S

—hepatic_artery_prope noiffusion Tensor
[—inferior_mesenteric_: biffusion weishted

|—left_gastric_artery.v Filtring p -
2 Meshing
I Model Display

\
\
e \
Model Generation ’ X |
Select Model or Hierarchy: Registrafion [
Segmentafion
visibility Stafstics
Tractography
Clipping

“ Manipulate Slice Views

W I EIE

~  Manipulafe 30 View

»3d | 100

Fiducials

B -

3 4

o % (13 Q g @ g\ 3 D <> [ SPL_PNL_Brain_Atlas200¢

& dpace®@localhost:~/Scan
@ dpace@localhost:~ - She

15:46
=

N [ WE{; Wednesd

X 3D slicer Version 3.3 A i

2008-06-04
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3DSlicer

If you are
using the
abdominal
atlas, turn
off the
visibility of
the fiducials

Make the fiducials invisible

" . 3D slicer Version 3.3 Alpha

fle Edit Uiew window Help  Feedback
@ Modules: Fiducials
“ ) Slicer

=4

E i

MEEE R (2o (& 66l &E N E B EE

¥ Help & Acknowledgement
“ Display

Fiducial List Select: u

2 Symbol Scale: 3

Set selected Color (1]

SetGlyphType | spheresp

e oo (@ 1 ]

Testl @1 | 192.. 432.. |.
Testz @1 @1 | 639.. 295..
Test3 @1 @1 | 374.. 404..

“ Manipulate Slice Views

[ @ G EE

~  Manipulafe 30 View

r_ | i 2] @
Rt
o | =i
Yt | 100

B8 2 O SPLPNL Brain Atlas2008 @ dpace@localhost:~/Scan 15:46

o % cj Q g @ g\ S D <> 3 4 @ dpace@localhost:~ - She! X 3D Slicer Version 3.3 A ﬂU iﬂ@ ‘zﬁ‘;"_géf’g}
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3DSlicer

Open the
OpenlGTLink
module

up the OpenlGTLink connection

" . 3D slicer Version 3.3 LTS - = I %

Fle  Edit  View window Hep  Color
Difa

@ Modules: F Editor
Fiducials
“ ) Slicer

=4

todels
OpeniGT Link
Qdecttodule

¥ Help & Acknowledgement

ROI
~ Display s
Fiducial List Select: Transforms 4
Volume Rendering
Text Scale: 2 Volumes 3
Converters
Demonstrafion
SetColor Set selected Color (1|
Diffusion Tensor
SetObohTipe| spheresn Diffusion Weighted
Filtering
[Name | seloctofiiies =g
Testl 0 Model Generafion B.2.. |
Testz 1 i ~Ban
Seamenfafion -
Test3 1 ShiE 04
Tractography

“  Manipulafe Slice Views

W I EIE

~  Manipulafe 30 View

< @

2954|100

OpeniGTLink

0 % Cj Q @ @ Q 3 ‘;_—' N -3 i 3 SPL_PNL Brain_Atlas200¢ @ dpace@Iocalhost:~/Scan o A Weldsn::ssday

@ dpace@localhost:~ - She! X 3D Slicer Version 3.3 A 2008-06-04
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3DSlicer

The
Connectors
pane shows
the
OpenlGTLink
connections
that Slicer3 is
connected to

Add a new
connection by
clicking the
“Add” button

Set up the OpenlGTLink connection

'''''

Modules:

SSSSSS

DEEER=

(2 @] [4] (] 6] [ [7] [€] [7] (@] 3

A Manipulade Slice Views
LILIE
~  Manipulafe 30 View
N L > E‘ o)
"I e E e e
»3d | 100

o 3 - 2 | _Brain_, 8 car
o % Cj Q @ @ i\ =3 D <> 3 4 @ dpace@localhost:~ - She! X 3D Slicer Version 3.3 A
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3DSlicer

Set Slicer3 to
be the server
by clicking on
the Server box

Note that the
connector type
IS now set to

“S” instead of
“?”

" . 3D slicer Version 3.3 Alpha

Set up the OpenlGTLink connection

le  Edit Ui wind
[Ba] (]| wose : G DI [ e (2] (3] (A (8] (@] [ ) (] (] [ [ (O [ # % [©
4 & \
£ sl i < 3
=
[Name [Type |Status [Destmation i
connector S OFF -------118944
=
g
Rl
\‘
\
|
|
|
|
=]
Ade

“  Manipulate Slice Views
LILIE
~  Manipulafe 30 View

o GEE @

P8

L

" | miE] [ ][] e
»3d | 100

HDeBasass @

. ‘_—,__[ B8 2 O SPLPNL Brain Atlas2008 @ dpace@localhost:~/Scan
=3 <> 3 4 @ dpace@localhost:~ - She X 3D slicer Version 3.3 A
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3DSlicer

Make the
connection
active by
clicking on the
“Active” button

Note that the
connector
status is now
set to “WAIT”
instead of
“OFF”

Set up the OpenlGTLink connection

" . 3D slicer Version 3.3 Alpha

Fle  Edit window  Hi
@ mmmmmmm 3 OpenlGTLink Elz‘ e @D z 4
N 2 Y
N = ‘ =
- sl < \
&= 4 ’
jiame s [T ypen [:Status: | Bestination S| iy f N »“fa
connector | S WAIT | —-.——-118944 ‘ |
,7('_ ‘
%
|
|
|
|

A Manipula
LILIE
~  Manipulafe 30 View

o GEE @

P8
L
" | miE] [ ][] e

»3d | 100

B > 3 SPL_PNL_Brain_Atlas200¢ ([& dpace@localhost:~/Scan QU 2@@ 15:47

o % (3 Q @ @ i\ 'i D <> 3 4 @ dpace@localhost:~ - She X 3D slicer Version 3.3 A
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3DSlicer

LINUX and MAC:

Run the
TrackerSim
program:

— 1 = number of
frames per
second

— ¢ = TrackerSim
is the client

— localhost = the
host name

— 18944 = the
port number

[ @ e (2] ] [A) (@] (@] G = 2 @) S E 2 F
: = A
(D Slicer i \
|Name  [Type |Status |[Destination — [H] El dpace@localhost:~/ScanneriO - Shell - Konsole <2> = IS 26
connector | S WAIT —ememeni18944 Session Edit View Bookmarks Settings Help
[dpace@helium ~]$ cd ScannerIO -

[dpace@helium ScannerIO]S$ ./bin/TrackerSim 1 ¢ localhost 18944.

Al - .

[dpace@helium ~]$ cd ScannerIO
[dpace@helium ScannerIO]$ ./bin/TrackerSim 1 ¢ localhost 18944]]

E & OEOEEE

~  Manipulafe 30 View

A O E @ @ shell

SNl -,
»07,4 100

. | 2 [J SPL_PNL_Brain_Atlas200¢ [ dpace@localhost:~/Sc 15:50
S | D <> 3 4

ﬁum
3 ’ ] Wednesda:
@ dpace@localhost:~ - She! X 3D Slicer Version 3.3 Alpha ﬂU G 2003_05_01

HDeBasass @
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3DSlicer

WINDOWS:

Run the
RunTrackerSim
program by
double clicking
on it

© Start the tracker simulator

x 30D Slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback

[l ()| e il MHEE - (2@ (& @ @ & E E ] E =)
(L\ Slicer i ":7; ‘ ;

123) IS ‘
| Type | Status | Destination [ El dpace@localhost:~/ScanneriO - Shell - Konsole <2> = IS 26
connector S WAIT -—-m-e-i18944

Session Edit View Bookmarks Settings Help

[dpace@helium ~]$ cd ScannerIO -
[dpace@helium ScannerIO]S$ ./bin/TrackerSim 1 ¢ localhost 18944.

)| || 8

\
e

[dpace@helium ~]$ cd ScannerIO
[dpace@helium ScannerIO0]S$ ./bin/TrackerSim 1 ¢ localhost 18944.

E & OEOEEE

~  Manipulafe 30 View

PP e BIEEC e @ shell
F | B [ @) e

2954|100

. = i g i~ _ 15:50
o % Cj Q @ @ Q S ‘;__' S 3- i 3 SPL_PNL Brain_Atlas200¢ (@ dpace@localhost:~/Sc GU ;ﬂ{; -

@ dpace@localhost:~ - She! X 3D Slicer Version 3.3 Alpha 2008-06-04
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3DSlicer

The
transforms
being sent are
written to the
terminal

X 30 slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback

Start the tracker simulator

@ Modules: OpeniGTLink E search m @ F
B : » \
- Slicer [ ‘
| Name | Type |Status |Destination [ El dpace@Ilocalhos cannerlO - Shell - Konsole <2> = IS 26
connector | S ON 7 —-18944 Session Edit View Bookmarks Settings Help
-
GetCircularFrameBufferSize() = 3
CircularFrameld = 2
AcquisitionTrackingSimulator::Process(): frame in buffer #@
int Thread::PullTrigger(void* ptr): Signal
TransferOpenIGTLink::Process(): Triggered.
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v Start the tracker simulator

3DSlicer

" . 3D slicer Version 3. LTS - = [ 65
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» Start the tracker simulator

3DSlicer

" . 3D slicer Version 3.3 Alpha BE B

Fle  Edit  View window Help  Feedback

The new BE = = @O NEEBEE

tracker node B e

¥ Help & Acknowledgement

Is a transform -z

|—right_kidney.vtk (vtkMRMLModelNode43) 1
|—right_psoas_muscle.vtk (vikMRMLModelNode50)

n - |—right_quadratus_lumborum_muscle.vtk (vtkMRML
—right_renal_artery.vitk (vtkMRMLModelNode52)

(—right_renal_vein.vtk (vtkMRMLModelNode53)

X

|—right_ureter.vtk (vtkMRMLModelNode54)

can see it at I
the bottom of

the MRML

tree

—-‘u (vtkMRMLFiduciallistNode1)
L—Tracker (vtkMRMLLinearTransformNode5)

W EEEEE

~  Manipulafe 30 View

rFleo gE
|AE|

»02,4 100
. » A . B > 3 SPL_PNL_Brain_Atlas200¢ ([& dpace@localhost:~/Scan = 15:51
o % cj Q g @ g\ =3 D <> 3 4 [@ dpace@localhost:~ - She! X 3D Slicer Version 3.3 A ﬂU w@@ \Zﬂgecgzgé?gz

42-



3DSlicer

Open the
OpenlGTLink
module

- Start the tracker simulator

" . 3D slicer Version 3.3 Alpha =l 51 B2
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3DSlicer

Note that the
connector
status is now
set to “ON”
instead of
“WAIT”

" . 3D slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback
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Start the tracker simulator

3DSlicer

" . 3D slicer Version 3.3 Alpha
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& Show the transform using the locator

3DSlicer

Open the
OpenIGTLink ¥ . icer Version 3.3 Alpha
module G € —
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Visualization/ 2 : Sl

Slice Control T |
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% Show the transform using the locator

3DSlicer

" . 3D slicer Version 3.3 Alpha
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3DSlicer

Open the
Data module

The new
locator node
IS a model
node at the
bottom of the
MRML tree

" . 3D slicer Version 3.3 Alpha
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Show the transform using the locator

3DSlicer

Drag the locator s —

Fle  Edit  View window Help  Feedback
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Tracker node B wosice
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3DSlicer

Show the transform using a model

Oth e r " . 3D Slicer Version 3.3 Alpha
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3DSlicer

In the
Visualization/
Slice Control
pane, turn off
the locator

Show the transform using a model

" . 3D slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback
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3DSlicer

Show the transform using a model

Open the

" . 3D slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback
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Show the transform using a model

X 30 slicer Version 3.3 Alpha
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3DSlicer

In the
Models
module,
change the
colour of the
model to
yellow

" . 3D slicer Version 3.3 Alpha

Fle  Edit  View window Help  Feedback
@ Modules: Models
“ ) Slicer

=4
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Show the transform using a model

3DSlicer

Open the Data -

module File  Edit  View Window Help Feedback
EE v [ = AEEEF- PlE)eE0EDE i

Drag the tool.vtk -
node under the X
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3DSlicer

Transforms
can be
multiplied
together - we
will
iIncorporate
an additional
translation

Open the
Transforms
module

- Add a calibration matrix
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3DSlicer

Add a new

transform
node

dd a calibration matrix

" . 3D slicer Version 3.3 Alpha

fle Edit Uiew window Help  Feedback
@ Modules: Transfoms
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3DSlicer

Open the Data

module

Rename the

new transform
to “Calibration

Matrix” by

selecting it and <= ==
then changing

the name in
the MRML

node inspector

" . 3D slicer Version 3.3 Alpha

File  Edit  View window Help  Feedback
@ Modules: oot
‘ﬁ ) Slicer

=4

¥ Help & Acknowledgement

“ Display# Modify Scene
MRML Tree

| —right_renal_artery.vtk (vtkMRMLModelNode52)
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3DSlicer

Open the
Transforms
module

Set the PA
(posterior-
anterior)

translation to
50

d a calibration matrix

" . 3D slicer Version 3.3 Alpha
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3DSlicer

Open the Data
module

Drag the
Tracker node
under the
Calibration
Matrix node

The model will
be translated
along its
length axis

» Add a calibration matrix

" . 3D slicer Version 3.3 Alpha - 8 X
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Reslice the images using the tracker
transform

3DSlicer
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3DSlicer

Delete the tool
model by right-
clicking on
tool.vtk and
selecting
“Delete Node”
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3DSlicer

Open the
OpenlGTLink
module

Reslice the images using the tracker
transform
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transform

3DSlicer
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Reslice the images using the tracker
transform

3DSlicer

" . 3D slicer Version 3.3 Alpha
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Reslice the images using the tracker
transform

3DSlicer
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3DSlicer

Set the driver

for the red

(axial) slice to

“Locator”
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3DSlicer

The axial
slice moves
as the locator

MOVES
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Reslice the images using the tracker
transform

3DSlicer
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3DSlicer

Note that the
axial slice
moves as the
locator moves
This is
because the
center of the
axial slice is
set to the

locator’s
position

Reslice the images using the tracker
transform
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Reslice the images using the tracker
transform

3DSlicer

" . 3D slicer Version 3.3 Alpha
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Reslice the images using the tracker
transform

3DSlicer

Note that the

" . 3D slicer Version 3.3 Alpha
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@ Reslice the images using the tracker
" transform

3DSlicer

You can click
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@ Reslice the images using the tracker
" transform

3DSlicer
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3DSlicer

Check the
“Freeze” box
to freeze the
Images in both
the 3D Viewer
and the three
slices viewers
(the locator
keeps moving)

Reslice the images using the tracker
transform
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3DSlicer

Click on the
“Active” box to
disconnect the
OpenlGTLink
connection

" . 3D slicer Version 3.3 Alpha

Turn off the OpenlGTLink connection

Fle  Edit  View window Help  Feedback
@ Hodules: OpeniGTLink
“ ) Slicer

=4

DEEER=

(2 [ [4] (] 9] [ [7] [€] [7] (@] 3 i [

Addr:

“ visualization ¢ Slice Confrol

Locator Display

Show Locator

=| | oatr || loaor =

User All Freeze Oblique

“ Manipulate Slice Views

E & OEOEEE

~  Manipulafe 30 View

?.SL OE‘ e
YT B [ @R e

»3d | 100

Q

& dpace®@localhost:~ - She

“ 3 2 3 B : X 3D slicer Version 3.3 A = 16:38
o % cj Q g @ Q\ > | D <> 3 4 @ dpace®@localhost:~/Scani i PNG Image - 1280x800 P ﬂU ‘hﬂ@ ‘;&tg;i’gz

76-



Tutorial outline

. Introduction to surgical navigation

. Interfacing Slicer3 with external devices using
OpenlGTLink

. Hands-on navigation using a tracking simulator
. Examples of OpenlGTLink in use
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Examples of OpenlGTLink in use

In room display and

Navigation |
W }control (touch screen)
o

Software
DCMTK OpenlGTLink

[

Prostate biopsy
e robot under MRI-
guidance

s OpenlGTLink

volume
Real-time OpenlGTLink
Scanner 10
y Robot Controller

Optional Real Time
needle tracking

MRI Scanner computer

Control room

Volume-rendered
4D ultrasound
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& Overview

* |n this tutorial, you learned:

— How OpenlGTLink can be used to perform navigation in
Slicer3

— How to set up OpenlGTLink connections using the
OpenlGTLink module in Slicer3

— How to visualize the tracker transforms

— How to reslice image volumes using the tracker
transforms

— How OpenlGTLink is currently being used in practice
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£ cConclusions

3DSlicer

Slicer3 can interact with common devices used in
Image Guided Therapy

OpenlGTLink is evolving technology - expect lots
of active development!

Slicer3 is free open-source software that allows
IGT researchers to share algorithms and work
within a common framework
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& For more information...

3DSlicer

The Slicer3 IGT Advanced Navigation Tutorial uses
the Aurora magnetic tracking devices from NDI, and

provides a more thorough explanation of the
OpenlGTLink protocol:

http://wiki.na-mic.org/Wiki/index.php/IGT: ToolKit/
Navigation-with-Aurora

For a description of the OpenlGTLink protocol:
http://www.na-mic.org/Wiki/index.php/OpenlGTLink
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