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Intra-intervential visualization of instruments in relation
to patient using preoperative or intra operative images
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MITK

Application Framework

- Data -
Interaction Management Algorithms PACS
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« NDI Polaris

« NDI Aurora

« Claron Technologies MicronTracker (windows only)
- Ascension Microbird (windows only)

. . . | AL
- Virtual tracking device
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« Supports Windows, Linux (and MacOS) plattforms
Seamless integration with MITK

Manages communication with tracking devices
Provides Hardware abstraction of tracking devices
Processing of tracking data with Pipeline architecture

Ready to use modules for:
- Recording and Replaying of tracking data

Coordinate transformations, including Landmark based transformation

Synchronization of multiple tracking devices

visualization of instrument movement
Visualization of camera movement

+ Visualization of movement trajectories
- Easily extensible
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IGT Filter classes

itk::DataObject

itk::ProcessObject

AN

mitk::NavigationData

mitk::NavigationDataSource

T

mitk::TrackingDeviceSource

mitk::NavigationDataRecorder

mitk::NavigationDataPlayer

mitk::NavigationDataToNavigationDataFilter

T

PointSetSource

mitk::NavigationDataToPointSetFilter

mitk::NavigationDataVisualizationFilter

mitk::NavigationDataLandmarkTransformFilter

T

mitk::CameraVisualization

mitk::NavigationDataVisualizationByBaseDataTransformFilter

mitk::NavigationDataTransformFilter

mitk::NavigationDataDisplacementFilter
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mitk::TrackingDevice

T
| | | |

mitk::NDITrackingDevice mit::ClaronTrackingDevice mitk::MicroBirdTrackingDevice

mitk::RandomTrackingDevice

mitk::NDIProtocol mitk::Claroninterface

mitk::TrackingTool

mitk::InternalTrackingTool

ZF

mitk::ClaronTool mitk::NDIPassiveTool
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mitk::RealTimeClock

T

mitk::LinuxRealTimeClock mitk::WindowsRealTimeClock

mitk::SerialCommunication mitk::TimeStamp

mitk::TrackingVolume
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- Aim of the example:
- Graphical application

- read tracking data from tracking device

- visualize movement of tracked object
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- Tutorial i1s based on (old) Qt3 MainApp
- Create Functionality:

1 CMake 2.6 - patch O

=13
[~ Show Advanced Valuez

j Browse... [ Suppress dev Wamings

where iz the source code: ||:I: shomehjochentmitk S ourcehmitk \B uilds T oolz\FunctionalityG enerator Browse. ..

“Where ta build the binaries: |D;\tem|:|\.

Cache Yalues

C: /Programme/FunctionalityGeneratar

[Emitk BYMIG T T utorial

0 homedjochen/mitkSource/mitk /Build/ T oolze/FunctionalitpGeneratar /. A/ O ake /O mitk Functionalite T
OFF

Right click on a cache value for additional options [delete, ignore, and help].
Prezz Configure to update and dizplap new values in red.
Fress OF. to generate selected build files and exit.

Configure | Cancel Delete Cache Help

Install path prefis, prepended onta install directaries.

« Move to /mitk/QFunctionalities/
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 Edit /mitk/QFunctionalities/QmitkBVMIGT Tutorial/CMakeLists.txt

CREATE QFUNCTIONALITY (QmitkBVMIGTTutorial)
INCLUDE DIRECTORIES (${MITK IGT INCLUDE DIRS})
LINK LIB TO FUNCTIONALITY (OmitkBVMIGTTutorial mitkIGT)

- Activate Functionality using Cmake

* BUILD OmitkBVMIGTTutorial must be setto ON
 MITK BUILD IGT mustbe setto ON

- Re-generate MITK-Project files using Cmake

 load MITK-Project in development environment
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- Add members to class definition:

class OmitkIGTTutorial
{

[...]
protected slots:

public QmitkFunctionality

vold OnSetupIGT () ;

vold OnTimer () ;

void OnStop () ;
protected:

mitk::TrackingDeviceSource: :Polnter m Source;

mitk::NavigationDataVisualizationByBaseDataTransformFilter
::Pointer m Visualizer;

QTimer* m_Timer;
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€ Ot Designer by Trolltech

File Edit Project Search Tools Layouk Preview Window Help

- Add Start and Stop buttons D&~ @0 XOD o

T |:||:||t||:| " x

Common Widgets

to user interface ] Pustutor

{®) RadioButton

iEhECkBDH .. .
Euttu:unGn:uup o o

LigtBox
LineEdit

@ SpinBox | ——

- Connect buttons to methods ... = =
volid QOmitkBVMIGTTutorialTest::CreateConnections ()
{

if (m Controls)

{

Start M avigation

connect ( (Q0bject*) (m Controls->m StartButton),

SIGNAL (clicked()), (QObject*) this, SLOT (OnSetupIGT())):
connect ( (Q0bject*) (m Controls->m StopButton),

SIGNAL (clicked()), (QObject*) this, SLOT (OnStop()));
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- Implement Setup method: Setup tracking device

void QmitkIGTTutorial: :0nSetuplIGT ()
{
mitk::NDITrackingDevice: :Pointer tracker =
mitk: :NDITrackingDevice: :New () ;
tracker->SetPortNumber (mitk: :SerialCommunication: :COM4) ;

tracker->SetBaudRate (mitk::SerialCommunication: :BaudRatell5200) ;
tracker->SetType (mitk: :NDIPolaris);

mitk: :NDIPassiveTool::Pointer tool = mitk::NDIPassiveTool: :New()
tool->SetToolName ("MyInstrument") ;

tool->LoadSROMFile ("c:\\myinstrument.rom") ;
tracker->AddeoDTool (tool) ;
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- Implement Setup method: Setup IGT filter pipeline

m Source = mitk::TrackingDeviceSource: :New();
m Source->SetTrackingDevice (tracker);

m Source->Connect () ;

m Visualizer =
mitk::NavigationDataVisualizationByBaseDataTransformFilter: :New()
m Visualizer->SetInput (m Source->GetOutput())

mitk::Cone::Pointer instrument = mitk::Cone::New();

m Visualizer->SetBaseData (m Source->GetOutput (), instrument);

mitk::DataTreeNode: :Pointer node = mitk::DataTreeNode: :New /() ;
node->SetData (instrument) ;

node->SetName ("My tracked object");

node->SetColor (1.0, 0.0, 0.0);
mitk::DataStorage::GetInstance () ->Add (node) ;
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- Implement Setup method: start continuous update

m Source->StartTracking() ;

m Timer = new QTimer (this);
connect (m Timer, SIGNAL (timeout()), this,
m Timer->start (100);

}

SLOT (OnTimer ())) ;



Jochen Neuhaus
Medical and Biological
Informatics

Build an IGT application Part VI

4/8/2009| Page 19

- Implement Update method: execute continuous update

volid QmitkIGTTutorial::OnTimer ()
{
m Visualizer->Update () ;

mitk: :RenderingManager: :GetInstance () ->RequestUpdateAll () ;

- Implement Stop method: cleanup everything

void QmitkIGTTutorial::0OnStop ()

{
m Timer->stop();
disconnect (m Timer, SIGNAL (timeout()), this, SLOT (OnTimer())):;
m Source->StopTracking () ;

m_Source—>Disconnect();
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Add include files to header:

#include "mitkTrackingDeviceSource.h"

#include
"mitkNavigationDataVisualizationByBaseDataTransformFilter.h"

#include "gtimer.h"

« Add include files to .cpp:

#include "mitkNDITrackingDevice.h"
#include "mitkNDIPassiveTool.h"

#include "mitkCone.h"
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« Compile
« Execute

- Navigate!
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- MITK-IGT will be available for download within the next days at:

svn co http://svn.mitk.org/
- A Software demo will be held at Monday 16:40 in the Foyer
- More documentation is available:

- BVM Proceedings Paper 1399: MITK-IGT: Eine Navigationskomponente

fur das Medical Imaging Interaction Toolkit
« MITK Documentation: http://mitk.org/wiki/Documentation

- 2 Tutorials and an example application module available:
« /mitk/Core/IGT/IGT Tutorial/IGTTutorialStepl.cpp
« /mitk/Qfunctionalities/QmitkiGT Tutorial

« /mitk/Qfunctionalities/QmitkIGTExample



