1. Automatic Target Recognition Plan Overview

The purpose of the Project Development Plan (PDP) document is to serve as an outline of the development process for the Automatic Target Recognition project.  The PDP serves to lay down a schedule for the progress during the development of the ATR software.  The PDP may be used by both client and design team to ensure the project is on schedule.

1.1 Problem Overview

Modern military surveillance techniques generate a huge amount of hyperspectral image data.  Hyperspectral images contain multiple layers of spectral data.  Each layer represents a different spectral band, and not all bands are visible to the un-aided human eye.  A pixel in a given layer will contain a value related to the response of the given band in the pixel's location.  Hyperspectral layers can number in the hundreds, depending on the device that generates the data.  Since only three layers of hyperspectral data can be displayed at a time, it is ineffective for humans to analyze large quantities of hyperspectral data.  Some filtering technique must be used to trim the data set and highlight areas of interest.  The Automatic Target Recognition project will aim to locate and highlight potential targets, limiting the amount of data a human has to analyze.
2. Individual Team Member Responsibilities

Marisol Buelow is an Electrical Engineer.  Marisol is the Team Leader, and primary Point of Contact with the sponsor.  

Jevon Yeretzian is an Electrical Engineer.  Jevon is responsible for documentation for the EE facet of the project as well as maintaining meeting notes. 

Erica Liszewski is a Computer Scientist.  Erica is responsible for documentation for the CS side of the project.  

Geoffrey Fang is a Computer Scientist.  Geoffrey is responsible for maintaining the project web page.  

3. Schedule of Major Milestones

February 11 – Requirements Document Completed

February 18 – Pre-Processing working independently, Neural Net created that trains properly, Team Coding Standards Document
February 25 - Functional Specification Document

March 4 – Preliminary features for neural net selected, Software Design Specification Document

March 11 – Functional Testing Plans Document

April 14 – Testing and Validation of Pre-Processing and Neural Net as separate entities completed

April 20 – Integration of Pre-Processing and Neural Net completed

4. Risk Analysis and Management

The risk involved with the Automatic Target Recognition (ATR) project is improper classification of targets.  Non-targets could be classified as targets (false positive), or targets could be classified as non-targets (false negative).  Either type of misclassification could result in the loss of human life.  There is no way to completely eliminate this risk.  To minimize the risk of misclassification, the software will output a location and confidence rating of potential targets.  The final classification will be left up to a human operator.  The ultimate goal of the software will be no false negatives and limited false positives.  The realistic goal for this project will be 80% accuracy of target classification.

5. Requirements Acquisition Plan

The Electrical Engineers have created requirements for the Automatic Target Recognition (ATR) project in the past semester.  

6. Project Evaluation Materials for the Client

The client will be provided with documentation throughout the course of the Automatic Target Recognition (ATR) project.  A requirements document will be provided by February 11, 2005.  A functional specifications document will be provided to the client by February 25, 2005.  Documentation on the current status of the software as well as prototype software will be provided upon request from the client.

7. Project Development Process

The development process to be used to the Automatic Target Recognition (ATR) project will most closely resemble the Spiral Development Model.  The Spiral model is the most effective choice for the ATR project due to the iterative nature in the spiral plan.  Requirements and Functional Specifications will be written early on, and a quick prototype created.  This prototype will go through several iterations of testing, assessment compared to the requirements, redesign, modification, and retesting.  

7.1. Phase I – Overall System Design and Skill Acquisition

Early work on the ATR project for the Computer Scientists will include learning and adapting a previously created neural net.  Understanding of the net and the ability to modify and manipulate the internal structure will be completed by February 18.  The Electrical Engineers will be working on refining and validating the Hough Transformation as part of the pre-processing during this time.

7.2. Phase II – Specific System Design and Preliminary Prototype

The middle phase of the ATR project will be deciding on a preliminary set of features that can be extracted from the hyper spectral images by the pre-processor and fed in to the neural net.  These features will need to be both extractable by the pre-processor and useful in the neural net classification.  A preliminary set of features and a preliminary neural net internal structure will be completed by March 4.  The Electrical Engineers will aid in the decision of relevant and extractable features.

7.3. Phase III – Testing and Modification 

The final, and longest phase of the ATR project will be testing and validation of the features chosen to feed through the neural net as well as the internal structure of the net itself.  The final neural net structure and selected features will be completed by April 14.  The Electrical Engineers will be refining the pre-processing with the use of hyperspectral properties analysis and possibly a specialized filter.  Integration between the pre-processing software and neural net will be completed by April 20.

8. Software Configuration and Management Plan

The software developed for the Automatic Target Recognition (ATR) project will be developed in two mutually exclusive parts.  Communication between parts will be done using a text file.  A sub-team of two team members will construct each part of the software.  One team member on each team will be responsible for maintaining the most current version of the software.  The MATLAB environment will be used to develop algorithms.  The CC compiler will be used for any portions of the software written in C.  The Java IDE Eclipse will be used for any portions of software written in Java.

9. Development Platform and Environment

Software will be developed to integrate with Air Force computer systems.  As the algorithm is more important than the specific implementation, the source code may be recompiled on Air Force computers.  Cross-platform languages such as Java, C/C++, and MATLAB will be used for software development.  Northern Arizona University’s College of Engineering and Natural Sciences (NAU-CENS) computers will be used for developing software.  Personal computers may also be used for software development as long as compatibility with NAU-CENS computers is maintained.  

10. Client Communication Plan

Our sponsor, the United States Air Force, will be kept informed of progress with a weekly status report.  The status report will be sent on Fridays before noon.  Documentation at milestones, such as Functional Specification and Design Review, will be sent to the sponsor at those milestones.  The sponsor may also visit out team website http://www.crymson.org/486C for progress information.

