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COMPUTER SCIENCE (MOVES) THESIS PROPOSAL

A.  General Information
1. Name: Arne Baggesen
2. Email: abaggese@nps.edu
3. Curriculum: MOVES (399)

4. Thesis Advisor: Prof. Moshe Kress 
5. Co-Advisor:      
6. Second Reader:      
7. Academic Associate: Rudy Darken

Date of Graduation:  2005

B.  Area of Research
Probability models for military applications.

Modeling Engagement Tactics of Autonomous Weapon Systems. 
C.  Research Questions
1. What is a suitable mathematical model to describe the operation of autonomous weapon systems? 

2. What in particular are key parameters for the autonomous engagement in the presence of imperfect Information?

3. What tactical conclusions can be drawn from the modeling results?

D.  Discussion
A certain family of advanced weapon systems that deserves special attention comprises aerial autonomous attack weapons that are characterized by the capability to loiter in the target area, sense the targets, acquire targets, and then engage them. These weapon systems have “eyes” to sense the targets, a “brain” to acquire them, and a “fist” to kill them.

Modeling this unique combination of capabilities in a certain operational setting is necessary for addressing design and operational issues.

E.  Scope of the Thesis
It is  proposed to develop a set of analytic probability models that capture key aspects of the  autonomous weapon systems engagement process. The models will range from simple regenerative formulas to full-scale continuous-time Markov chains. The models will be both descriptive and prescriptive. Tradeoffs among sensing, data processing capabilities, and lethality will be explicitly represented. Several possible employment tactics will be examined and compared with respect to a set of measures of effectiveness (MOEs) such as the expected number of killed targets and the minimum number of autonomous weapon systems required for killing a fraction
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of the targets with probability of at least
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.
F.  Methodology
(1) Collecting Data of weapon system capabilities, behavior and current tactics. 

(2) Selecting a set of realistic tactical scenarios and weapons’ potential capabilities, and determining possible design issues and employment tactics;

(3) Developing a set of probability models that capture the characteristics and attributes identified at stage (2); and

(4) Implementation and validation (e.g., by simulations).

The main thrust of the research will be developing a set of new probability models that will be suitable for representing a wide class of autonomous weapon system in typical combat situations. The implementation phase is not intended to be a part of an operational study, but rather for verification and calibration purposes. 

G.  Chapter Outline
1. Introduction

2. Background and current modeling approaches

3. Selection of realistic tactical scenarios and weapons capabilities
4. Development of probability models
5. Implementation and validation

6. Conclusions and Recommendations

H.  Schedule
1. Literature review: September 04 – Dec 04
 


2. Construct research design:  Oct 04 – Nov 04

3. Developing a set of probability models: Oct 04 – May 05
4. Draft thesis checked by thesis processor for format: Feb 05


5. Analyze data:  Apr 05 – Jun 05


6. Draft thesis to advisor(s): Jul 05


7. Final thesis submission for signatures: August 05


I.  Benefits of Study
(1) Gain insight on key operational aspects of employing autonomous weapon systems.

(2) Identify design and deployment issues that affect the effectiveness of these weapon systems.

(3) Obtain guidelines regarding optimal tactics.

J.  Anticipated Travel/Funding Requirements

(1) Washington DC (discussions with the sponsors)

(2) Conference
Funds will be provided by the thesis advisor, pending the arrival of the CMA-1 funds.
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