Chapter 1: Welcome
Welcome to the Image-Guided Surgery Toolkit (IGSTK) Software Guide. IGSTK is an open-source software toolkit designed to enable biomedical researchers to rapidly prototype and create new applications for image-guided surgery. The purpose of this software guide is to help you learn how to use IGSTK so that you can more easily create your application. The material is explained using a number of examples that we encourage you to compile and run. 

IGSTK is built on three open source software packages:

· The Insight Segmentation and Registration Toolkit (ITK)

· The Visualization Toolkit (VTK)

· The Fast Light Toolkit (FLTK) for the user interface, although other GUI toolkits can be accommodated

Some familiarity with these open source packages will be required to effectively use IGSTK. In addition, IGSTK uses the CMake development environment.

IGSTK is an open-source software system. What this means is that the user community has great impact on the future evolution of the software. Users can make significant contributions to IGSTK by providing bug reports, bug fixes, test cases, new classes, and other feedback. You are encouraged to contribute your ideas to the community through the user’s mailing list which can be located through www.igstk.org. {do we want to mention emphasis on robustness; division into core IGSTK by the original developers and non-core IGSTK??? – perhaps for discussion at tcon}
1.1
Rationale and Background
The creation of the toolkit was motivated by the following scenario:

Imagine that you are a biomedical researcher and you want to develop an image-guided surgery application. This application should include the ability to display DICOM medical images, functionality for registration and segmentation, and an interface to the AURORA electromagnetic tracking system. You have a clinical partner who is anxious to test your completed system, so you begin your software design and hope to have a prototype within a few months. But progress is slow, as you have to develop all your own code and understand the nuances of DICOM, segmentation, registration, and the AURORA interface. After a year or so, you complete your prototype and proudly show it to your clinical partner. But your clinical partner now wants to make several changes and add some more features, so you are back to the drawing board for another lengthy development cycle.

Now imagine the same scenario using the IGSTK toolkit. You still need to develop a specification for your application, but implementation is greatly simplified as standard components for reading DICOM images, image display, segmentation, registration, and an AURORA interface are provided. You start by reading the toolkit documentation and looking at the example applications. You then either put together a set of components to build your application or modify one of the example applications. Because the toolkit is open-source and uses BSD
 licensing, you have access to all the source code and are free to incorporate the code in your program whether is an academic or commercial application. You are able to fairly quickly put together a prototype. When your clinical partner requests changes, this is also easily done. Your completed application is a success. You license it to a big company and retire on the island of Fiji.

While the example above is fictitious, most biomedical researcher can probably identify with this scenario. The reality is that software development is a large portion of the work in many research labs today. Most software projects are started from scratch and a great deal of time and effort is spent “re-inventing the wheel”. 
This was the situation at Georgetown University Medical Center, where one of the authors (KC) has been leading a group of researchers in developing image-guided systems for abdominal interventions for the past five years. After several years of developing new software applications, the research group has been attempting to standardize their software process based on the open-source software packages VTK (Visualization Toolkit) and ITK (Insight Segmentation and Registration Toolkit). While these packages provided an excellent start, the group noted that further progress could be made by developing a set of components specifically for image-guided applications. A partnership was formed with Kitware Incorporated, a leading open-source software company. A small business proposal was submitted to the National Institutes of Health and a grant award was received to develop the toolkit. Several other collaborators, including UNC, Atamai Inc., and the University of Arizona later joined the project. This book and the associated software is the result of that effort. 

1.2
Organization

This software guide is divided into three parts, each of which is further divided into several chapters:
· Part I: Overview and Design
· Part II: Components

· Part III: Example Applications

{now describe what is in each part}

1.3 Obtaining the Software

{have Patrick help with this or discuss with Luis what goes here}

1.4 Example Application

{will this go here}

{stop March 17 on plane from Germany – need to get some help from others I think – you can use this as an example at the user’s group}
� BSD originally stood for Berkeley Source Distribution and the BSD License was the license that the BSD software (a version of Unix) was distributed under. This license is used by many open-source implementations today.
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