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B.  Area of Research
<Identify the proposed area of research in brief terms and state the proposed title of the thesis.  The exact title can be changed as the research and writing progress.  A more detailed discussion is required in D below.>

C.  Research Questions
 <Identify the primary research question and subsidiary research questions.  The primary research question should be broad enough that it covers the entire spectrum of the research activity.  Subsidiary research questions subdivide the primary research question into manageable research segments.  This should be a very explicit statement of the questions the research will seek to answer.  While the questions may be redefined later as the research progresses, the initial objectives should be made very specific.>

D.  Discussion
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E.  Scope of the Thesis
<Describe the main thrust of the study, what areas will be specifically investigated and what areas will be excluded.  Put boundaries around the study.  Identify what the study will be (e.g., a case study, implementation guide, development of a model, assessment of a model, policy or management guide).  Discuss any limitations of the study.>

F.  Methodology
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COMPUTER SCIENCE (MOVES) THESIS PROPOSAL

A.
General Information
1. Name: J.P. McDonough and Mark Strom

2. Email: jpmcdono@nps.edu and mxstrom@nps.edu

3. Curriculum: MOVES (399); Strom: CS (368)

4. Thesis Advisor: Rudy Darken

5. Co-Advisor: N/A

6. Second Reader: Erik Johnson

7. Chair, MOVES Academic Committee: Prof Rudy Darken (MOVES)
8. Academic Associate (if another department involved): Prof Tom Otani (CS)

9. Date of Graduation: September 2005

B.
Area of Research

A virtual environment training system for the artillery call for fire using an open source simulation engine on a PC.

C.  Research Questions
1. Can the artillery call for fire (CFF) be effectively trained using a virtual environment on a PC? Compare this system to current systems being used by the Marine Corps.

2. Can the same program be used to train both the individual using a laptop and a class of students looking at a large screen?

3. Can the FO trainer be connected over a Local Area Network (LAN) to an Advanced Field Artillery Training System (AFATDS) and effectively train both forward observers and fire direction center (FDC) personnel?

4. What are the opportunities to expand the open source simulation engine model to larger training applications?

D.
Discussion
The current system being used to teach call for fire in the Marine Corps is the Training Set, Fire Observation (TSFO).  This system uses aging technology that requires civilian contractors to run and is difficult to maintain.  A PC based simulator was developed by LtCol Brannon and Maj Villandre for their thesis in 2002 which has the potential to replace this system.  Current users of TSFO at the I Marine Expeditionary Force (MEF) Simulation Center (SimCenter), after seeing a demonstration of FOPCSIM version 1, asked for further improvements to the software to replace their aging system.

Originally designed to be used by an individual on a desktop or laptop, with minor modifications it could be used in the classroom setting as well. In addition by making the simulation both High Level Architecture (HLA) compliant and capable to communicate with the AFATDS, this system becomes a very versatile training tool capable of training observers at the battery level.

When Brannon and Villandre originally developed the software they used a proprietary software system that requires users to purchase a runtime license for each system it is run on. In order to make this program readily available to all Marines at a low (or no) cost, the program will be developed with the P-51 simulation engine, which uses no-cost licensing.

E.
Scope of the Thesis
The main goal of this thesis is to develop a program with all the capabilities of the original FOPCSIM and any suggested improvements from the fleet.  Network connectivity with HLA will also increase the training capabilities of this system.  The ability to connect to the AFATDS will make this more than a task trainer, now it becomes a team trainer for both the forward observers and the FDC.  Once a prototype is developed, we plan to take it down to Camp Pendleton for a limited trial by users of various experience levels in both a classroom setting and as individuals.  Based on the results of the experiment, further refinements to the program will be made. There are many follow-on topics, which are beyond the scope of this thesis, but could be incorporated to further improve FOPCSIM.

F.
Methodology

1. Conduct a task Analysis and human abilities absence/ presence test of the artillery call for fire and our simulation.  Based on cognitive task analysis originally done for FOPCSIM ver.1, examine how well the simulator matches the human abilities of the actual task. 

2. Research on current and developing forward observer training systems.  Receive input from I Marine Expeditionary Force (MEF) Simulation Center on requirements for TSFO replacement.  Evaluate use of Forward Observer Training System (FOTS) and ISMT-E as a replacement for the TSFO at Expeditionary Warfare Training Group, Pacific (EWTGPAC), Coronado, CA.

3. Software Specification and Design.  Use original FOPCSIM ver 1.0 design requirements and make changes as required. 

4. Implementation of Design/ Product development.  Transport FOPCSIM ver 1.0 to the open source simulation engine P-51 from proprietary software.   Incorporate networking capabilities to add HLA capability and AFATDS communication capability.

5. Initial Testing/ product demonstration.  Demonstrate initial capabilities to I MEF SimCenter personnel for comment and recommendation.

6. Refinement.   Incorporate any recommendations and improvements based on amount of time available.

7. Experiment to test capabilities of FOPCSIM versus current systems.  Conduct experiment designed to test the effectiveness and usability of the trainer versus the TSFO.  Experiment will include the use of questionnaires as well as evaluation of different experimental groups using the different systems.

8. Analyze Results.  We will analyze the results of the user evaluations to determine the effectiveness of the system versus TSFO.   We will evaluate the usability study to measure the effectiveness of the design.  Any proposed changes or additions to the system will be reported for future thesis work.

G.
Chapter Outline

1. Introduction. This chapter gives a general outline of the work and defines the problem the authors are trying to solve.

2. Background. This chapter discusses current and some future forward observer training devices and simulators used within the military to date.

3. Task Analysis. This chapter provides both a task analysis of the forward observer and a human abilities absence presence test of the actual event and the simulator.

4. Requirements. This chapter states the requirements we determined for the Forward Observer Personal Computer Simulation (FOPCSIM) version 2.

5. System Development. This chapter describes the making of the virtual environment, the architecture of the system and the applications used in its development.

6. Methods. This chapter describes our experimental set-up to validate the use of the FOPCSIM by forward observers.

7. Results. This chapter contains the results of the experiment.

8. Conclusions and Recommendations. This chapter describes the conclusions drawn from the results of the proof of concept study and questionnaire comments made by those tested.  Also includes recommendations for future work.

H.
Schedule

1. Current system research
01 Mar – 30 Apr 04  

2. Software Requirements development
15 Apr – 12 Jun 04

3. Software Development
15 May – 24 Dec 04

4. Initial Product Demo
10 Jan – 13 Jan 05 

5. Product refinements
14 Jan – 14 Apr 05

6. Final Experiment
3  May -  6 May 05 

7. Draft thesis
24 May 05

8. Final thesis submission/signature
10 Jul 05

I.
Benefits of Study
The benefit of this training system is a better trained forward observer who can use this training system in nearly any environment using a properly equipped personal computer.  The training can be extended to include FDC personnel on the actual system they use in combat. This system can be used in both a classroom setting as well as a standalone system capable of communicating with an AFATDS.  

 
In addition, this will show the capabilities of the P-51 open source simulation engine for development of other military training systems.

J.
Anticipated Travel / Funding Requirements
1. Travel to EWTGPAC to observe training of 0861 Forward Observers using the FOTS and ISMT-E system.

2. Travel to Camp Pendleton, CA for initial demonstration at I MEF Simcenter.

3. Travel to Camp Pendleton, CA or Quantico, VA for experiment and testing of system.
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