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I. Executive Summary

The Aerial Common Sensor (ACS) program has performed innovative work in the area of Simulation and Modeling for Acquisition, Requirements and Training (SMART), , including using Modeling and Simulation (M&S) for source selection.  The program is currently in the Component Advanced Development (CAD)/Technology Development (TD) phase with two competing contractor teams preparing for Milestone B in August 2003.  They down selected from three contractors to two in 2002 and will make their final source selection in Jan/Feb 2004.  This Lessons Learned Study documents significant findings concerning how the ACS program is implementing SMART concepts that are beneficial to the entire Army.  The findings documented here are:

ACS-LL-1) Use Key Performance Parameters and higher risk areas to Focus M&S Effort;

ACS-LL-2) Use Incentives to Foster Collaboration during down select – Industry as Partners;

ACS-LL-3) Make Explicit Tradeoffs between Operational and Engineering Models;

ACS-LL-4) Provide Simulation Environment to Contractors;

ACS-LL-5) Develop Data Analysis Tools as Simulation Environment is Developed;

ACS-LL-6) Use Calibration Scenarios to assist Model Integration; and

ACS-LL-7) Secure Collaborative Environments

II. ACS General Description

ACS is a combination and evolution of two existing systems:  Guardrail and Airborne Reconnaissance Low.  The concept is to have a small business class jet as a platform for many different types of sensors including: Electro-Optical (EO), Infrared (IR), Communications Intelligence (COMINT), Electronic Intelligence (ELINT), Synthetic Aperture Radar (SAR), and Moving Target Indicator (MTI).  ACS will be linked the Distributed Common Ground Station – Army (DCGS-A).  Initially, the ACS system included DCGS-A.  Subsequently, DCGS-A was made into a separate Program.  A Memorandum of Agreement (MOA) has been developed to guide interoperability between the two programs.  The ACS system accepts sensor data and performs pre-processing and correlation for Intelligence Operators.  The system then sends that data to DCGS-A for additional processing and dissemination.

More detailed descriptions of the ACS Platform and functionality can be found in the Simulation Support Plan (SSP) [Reference 1], the Verification and Validation Plan (V&V Plan) [Reference 2], and the System Training Plan (STRAP) [Reference 3].

III. ACS Use of Modeling and Simulation

The M&S used by the ACS program is described in the Simulation Support Plan (SSP) [Reference 1].  The M&S analyzed for this Lessons Learned Study primarily supports the program’s source selection process.  The program selected the Joint Precision Strike Demonstration (JPSD) for its M&S Integrator.  JPSD then developed an ACS federation in order to model the ACS battlefield environment and also to test the contractor’s designs.  The ACS program maintained the baseline ACS federation at the JPSD facility.  Each contractor developed an Operational Model of its ACS design to be a federate in the ACS federation and integrated the contractor’s Operational Models at the JPSD facility.  JPSD operated as the honest broker for the runs and the data from the runs.  Each Operational Model was integrated into the baseline ACS federation. The Contractor’s Operational Models were proprietary, although the winning ACS contractor’s model became Government owned on final award. 
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V. Summary of Findings

ACS has written some excellent lessons learned and maintains these as part of their SSP (Appendix L) [Reference 4].  The following Lessons Learned Narrative draws heavily upon the ACS program’s Lessons Learned, and we identify where there is a direct mapping.  In addition, JPSD has written a Conference paper on how they developed the ACS Baseline Federation [Reference 5] that fully documents the first Lesson Learned finding and also has its own Lessons Learned.  The ACS program has presented its Lessons Learned at the annual SMART Conference and has made available a wealth of material in order to fully document its experiences in executing SMART.

ACS-LL-1) Use Key Performance Parameters to Focus M&S Effort

Issue:

It is often difficult to develop an M&S strategy from the Operational Requirements Document due to the large number of requirements.  How can the requirements be prioritized and related to existing M&S Assets?

Program Experience:

ACS used the Key Performance Parameters (KPPs) from their Operational Requirements Document (ORD) and higher risk areas to develop Measures of Effectiveness (MOEs) /Measures of Performance (MOPs).  These were then refined to drive their M&S planning at the start of the CE phase. While the M&S Integrated Planning Team (IPT) and Engineering IPT identified eleven MOEs, they found four MOEs out of the eleven that were particularly appropriate for modeling and simulation.  The M&S IPT further refined the MOEs and MOPs to be supported by M&S. The primary ACS M&S effort was then focused on how to discriminate between competing system designs against these MOEs/MOPs. ACS took a very focused, disciplined and analytical approach to prioritizing their M&S resources.  The Army Model and Simulation Office (AMSO) agrees that the focus of the comparison/crosswalk of the ORD to the M&S tools should be on the KPPs and higher risk areas.

Take Away: 

During the Simulation Planning for a Program, focus the M&S strategy towards key elements of the ORD.  Prioritize which requirements can be explored with existing M&S tools and which need to be addressed in a different analytic manner.

Recommendations for SMART:

The use of KPPs to focus M&S development should be further explored and developed as potential SSP guidance.  ACS’s example may be useful in providing an example of how to perform an ORD-SSP crosswalk. 

ACS-LL-2) Use Incentives to Foster Collaboration 

Issue:

How can a program implement mechanisms to develop collaboration with their contractors?

Program Experience:

One of the successes of ACS was that they used many industry incentives to implement SMART.  They had clear objectives and developed innovative processes to gain their contractors' cooperation.  The incentives included an open relationship where the Program Management Office (PMO) set the stage with repeated site visits, invited contractor feedback on key PM documents and provided playback tracks of integration environment to contractors. 

Take Away: 

Collaborate with your contractors and involve them in all phases of M&S development. 

Recommendations for SMART:

Analyze the incentives used for these programs in future Lessons Learned Study Programs to determine which incentives are appropriate to use in SMART/SSP guidance documents.

ACS-LL-3) Make Explicit Tradeoffs between Operational and Engineering Models
Issue:

Modelers always desire to develop very detailed models.  At the start of a Program, these

detailed models are often not appropriate.  How can a tradeoff between Engineering models (often more detailed) and Operational models (at a higher level of abstraction and potentially more appropriate models) be performed?

Program Experience:

Examples of these tradeoffs would be useful to other Programs as they perform their planning to use and develop their M&S program. (ACS cited an Engineering Antenna Model that took 4 hours to run, whereas the operational model used 1 hour and was acceptable to ACS).  This is a key area to determine the tradeoff between time versus detail.  It must be keyed to the phase of the program.  For example, ACS did not need to generate synthetic optics when they could work off of an expected capability at this point in the program.

Take Away: 

Perform a deliberate analysis of the level of detail that is needed for each significant phase in a Program’s M&S development.

Recommendations for SMART:

Analyze the Tradeoffs used for these programs in future Lessons Learned Study Programs to determine appropriate guidance described in SMART/SSP documentation.

ACS-LL-4) Provide Simulation Environment to Contractors
Issue:

There is no standard for what M&S functionality is developed by a Program Office and what functionality is developed for/by a Contractor.  How can a program determine the appropriate integration environment to give to a contractor?

Program Experience:

ACS used the JPSD office as an integration lab, but kept each of the three contractor team’s M&S products separate.  The process resulted in three separate threads. ACS then gave each contractor a turnkey simulation environment that was a subset of the full JPSD integration environment. This has implications for what processes need to be established as Integration & Test facilities are increasingly used for SMART.  Each contractor provided the platform and sensor models for their proposal and the government provided the rest (federation management tools, data collection and playback, scenario generation, Radio Frequency (RF) and Electro-Optic (EO)/Infrared (IR) signal propagation, and data analysis tools).  Because the contractor teams had the turnkey system, integration time in the JPSD lab during official runs was reduced.
Take Away:

A program should attempt to provide as much integration support as possible to contractors and budget accordingly.  How an integration lab is set up can be a major factor in how efficiently M&S analysis/testing is performed.

Recommendations for SMART:

The use of Integration Facilities should be further studied, particularly pertaining to how contractors use the facilities, with the results considered as potential SMART/SSP guidance.  Cost factors should be closely analyzed as well, because this case study does not have a budget typical of the programs requiring SSPs.

ACS-LL-5) Develop Data Analysis Tools as Simulation Environment is Developed

Issue:

As MOEs and MOPs are developed, how will the data from M&S tools be processed to make decisions based on the MOEs/MOPs?

Program Experience:

In an 18 month period, the ACS team developed the South West Asia (SWA) and Balkans scenarios, the ACS sensor and platform federates and the RF/EO Propagation Federates.  This work resulted in a vast amount of data that was very difficult to analyze efficiently.  Therefore, the JPSD developed a Data Analysis Tool. Initially, the PM ACS team was the only user of the Tool, but later the program granted full access to the contractor teams. The contractor teams could develop new queries as needed as well as analyze and understand the structure of existing queries.

Take Away: 

A program should plan development of data analysis tools and involve the contractors in the design of these tools.

Recommendations for SMART:

Develop faster and easier data analysis tools tailored to HLA compliant federations.  Reuse existing federations and simulation facilities when possible.

ACS-LL-6) Use Calibration Scenarios to assist Model Integration
Issue:

Developing Validated Scenarios is costly and time consuming.  There is great value in developing smaller scenarios that can be used for Model Integration.

Program Experience:

ACS discovered that developing mini-calibration scenarios helped to ensure that all simulation data was complete. The ACS SWA and Balkans scenarios contained between 9,000 and 12,000 targets with an objective of 80,000 targets in the future.  Each of these scenarios produces large volumes of data and is time consuming to analyze.  Developing a mini-calibration scenario can solve two issues: 


1) determine if the data produced by a simulation run was complete.  By using a well-crafted mini calibration scenario, the team can easily exercise all aspects of the system and determine if the collected data is complete; 


2) efficiently verifying that the contractor’s sensor, throughput and platform behaviors and the scenario’s environmental behaviors are accurate. By designating flight tracks for the platforms to fly against a limited-target scenario, the team can calibrate the simulation prior to running a full scenario.  This enhances the team’s ability to ‘build-a-little” and “test-a-little” without being bogged down by the time it takes to run and analyze a large scenario.

Take Away:

Programs should plan on providing integration support.  When large scenarios are being developed, smaller calibration scenarios can be very useful.

Recommendations for SMART:

The use of calibration scenarios should be further studied, with the results considered as potential SMART/SSP guidance. 

ACS-LL-7) Security of Collaborative Environments
Issue:

The Army is planning on increasing the use of Collaborative Environments.  How can contractors develop trust in these environments?

Program Experience:

Instead of establishing Army Integrated Data Environments (IDEs)/Army Collaborative Environment (ACE), the program set up separate web locations for each of the contractors to post data/documentation. Contractor trust was very high with ACS, however, IDEs were viewed as potential security leaks to contractors.  The implication is that even the best IDE/ACE would not be used until security/trust issues are worked out.  The Statement of Work (SOW) for the selected contractor includes a contractor developed collaborative environment (CE).  ACS found that the contractor preferred to build the CE versus having a government supplied CE.

Take Away:

Carefully analyze available Collaborative Environments to ensure Contractors will use them and not work around them.

Recommendations for SMART:

Develop mechanisms to ensure industry trust in security of collaborative environments. 

Make recommendations about appropriate collaborative environment use and how mandates are executed (i.e. ACE mandate).
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