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ABSTRACT

{to complete at end}.
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1. PURPOSE
1.1 First first level subheading if needed
The field of image-guided surgery is rapidly expanding, as image-guided surgical techniques are being developed that minimize treatment invasiveness and thereby reduce trauma and speed recovery for patients. A typical image-guided system consists of tracking subsystems for capturing the movement of instruments and the patient and a computer subsystem for integrating and displaying pre- and inter-operative images and instrument positions using the tracking data. The software of the computer subsystem usually requires the majority of the development effort. As new trackers and data integration algorithms are developed, each research group must develop its own image-guided system, which can be a time-consuming undertaking.  Testing such systems can also be an extensive process, with risks to patients and surgeons.  The purpose of the image-guided surgery toolkit is to enable robust image-guided software to be easily created and validated as open-source software, free of commercial licensing restrictions.
1.2 Second first level subheading if needed
2. METHODS
The software toolkit has been under development for nearly one year and a public beta release will be available by the time of the conference, Feburary 2006.  Robustness and quality have been the highest priority in the design of the toolkit, which is based on the following existing opening source components: ITK for segmentation and registration, VTK for visualization, and FLTK for the user interface. The toolkit contains the basic software components to construct an image-guided system, including a support for trackers, data integration algorithms, and a four-quadrant view incorporating image overlay.

Figure 1 presents a UML collaboration diagram of the major IGSTK components involved in a typical image-guided surgery application. The key components are from left to right:

1) View class for presenting results and displays to the physician

2) SpatialObjects class models physical objects including image data and simple geometrical shapes

3) SpatialObjectRepresentation class provides connection between SpatialObjects & View classes

4) Tracker class to store data from localizers (trackers)
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Figure 1: IGSTK Component Architecture {this is most recent figure: from IEEE Computer paper dec 2005}
The toolkit was implemented using a state machine paradigm.  The state machine make the deterministic behavious of the system explicit.  State machine also encapsulates for easy extension.
3. RESULTS
The major components of the toolkit have been completed and we are beginning to create example applications using the toolkit. Automated nightly testing…  Code coverage on tests is 100%.  State machine allows automated testing of applications developed using the toolkit.  Demonstrate application for RFA is being delivered…
4. CONCLUSIONS

Open source software has tremendous potential for improving the productivity of research labs and enabling the development of new medical applications. The image-guided software toolkit (IGSTK) should enable researchers to quickly build robust image-guided applications and enable the development of new image-guided techniques.
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