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1. Introduction

1.1 Purpose

This document is intended to outline and detail the manipulation and editing of DICOM files. This software requirement document will be used following the approval of Dr. Doron Nussbaum, and will form the design of a medical image contouring application.
1.2 Scope

This project aims to show the necessary components to open DICOM files representing parallel images, interpolate images in other dimensions, create a 3D model of the space shown by the images, and permit the addition of contours on the images.

The software will be named DIContour. The DIContour software will handle DICOM files and other standard image formats such as JPEG.

1.3 Definitions, Acronyms and Abbreviations

DICOM 
Digital Imaging and Communications in Medicine, a standard medical file format which holds an image (such as a CT or MRI image), and a set of data which pertains to the image (such as patient name).

DICOM-RT  
Digital Imaging and Communications in Medicine for Radiation Therapy

JPEG  
A common image filetype developed by the Joint Photographic Experts Group.

CT  
Computed Tomography (a.k.a CAT scan), a medical scanning method which uses x-rays to produce a sequence of equally spaced 2D image slices which can be used to reconstruct a 3D model of the subject.
MRI
Magnetic Resonance Imaging, a medical scanning method which uses radio frequency signals to produce a series of 2D image slices which can be used to reconstruct a 3D model of the subject.
MFC
Microsoft Foundation Classes, a library of C++ classes geared towards the development of graphical user interfaces.

ATL
Active Template Library, an object development tool for C++.

Contour
A line used by medical professionals to delimit a target organ or body part on a medical image.

1.4 References
Development of Systems for 3D Target/Organ Definitions and Contouring – Bo Han

2. General Description

2.1 Product Perspective

This software will be used to open a set of DICOM files, permit the user to manipulate contours on each image, interpolate a slice along a different axis of rotation, and then contour using the new image. The software will also be able to construct a 3D object in the space represented in the series of DICOM images.
2.2 Software Function Overview
2.2.1 Input

1. DICOM Files

2. Contour Data

3. Mouse Controls

4. Keyboard Controls
2.2.2 Processing Narrative

1. The software will open a set of DICOM files.

2. The software will display an application window.

3. The software will display thumbnails of all the images along the right side (with slider bar).
4. The software will, on selection of a thumbnail, display the full size image within the application window.

5. The software will display, on the left side of the screen, the main pieces of information contained in the DICOM file of the current image.

6. On request, the software will display all of the information contained in the DICOM file of the current image.

7. The software will provide a contouring toolbar (with tools) at the top of the main window.

8. The software will permit the user to add/edit a contour on the image.

9. The software will permit the user to delete a contour from the image.

10. The software will save all contours on a given image. 
11. The software will allow the user to zoom in on the image.

12. The software will permit the user to adjust the angle of the slice being viewed, with full rotational freedom in three dimensions to create cross-section images.

13. The software will interpolate cross-section images using the parallel images with which it overlaps.

14. On request, the software will display a 3D model of the image space within a child window.

15. The software will permit the user to rotate the 3D model, pan the view of the model, and zoom in on the model.

16. The 3D model will indicate where the current image slice exists within the model.

17. The software will, on command, save all of the images and contours.

18. The software will, on close, ask to save the current DICOM file set.
2.2.3 Output
1. DICOM Images

2. DICOM Image Data

3. Application Window

4. 3D Model of Image Space

5. DICOM Files

6. Contour Data

2.2.4 User Characteristics
1. The user is familiar with medical images.

2. The user is familiar with medical contouring.
2.2.5 Assumptions

1. The DICOM files for a given scan set contain no errors.

2. The DICOM files represent a complete scan set, with no extra or missing images.

3. The DICOM files contain both an image and a data set.
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