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OBJECTIVE OF PROJECT:
Interim and Objective Forces of the Future Combat System (FCS) will face significant challenges in maneuvering the total force from theater entry points to the battle in a rapid and timely fashion. Maneuver units must be capable of evaluating and negotiating, or bypassing when necessary, complex obstacles and urban environments while maintaining operational tempo. Maneuver will be central to entering the fight on our terms, seizing and retaining the initiative, and finishing rapidly. Our enemies will seek to avoid operations in environments for which our forces are optimized. Thus, they will seek cover and concealment in complex terrain and urban environments to offset our operating paradigm of standoff and to negate technological overmatch. We must be able to overcome these limitations, and develop procedures for assessing and then negotiating complex and urban terrains, or bypassing them when projected costs will be too high. 

Other obstacles created to reduce the speeds of our maneuver units must be negated or negotiated as required to maintain our tempo, in spite of the downsizing of our vehicles capable of reducing such obstacles to manageable conditions for negotiation. In order to reduce casualties, much of the dangerous work of FCS units will be executed by robotic systems. Significant research must be completed to understand the potential of these platforms and utilize them to our advantage as required to support the maneuver force.  
In addition to the absence of high-resolution digital urban terrain data for military analyses, algorithms or techniques for realistically and accurately modeling or simulating the movement of vehicles through urban settings are not currently available. In particular, movement through areas of rubble and obstacle override/avoidance, is not modeled within urban areas.  If an avenue of approach is critical, the type vehicle capable of breaching the lane must be considered.  Within an urban area, considerations of street width, turning radius, and obstacle type must be considered.  These constraints must be developed in order to portray MOUT in the proper context in Modeling and Simulation (M&S), and ultimately influence vehicle and force structure, as well as doctrine, for FCS maneuver operations in urban environments.

The project objective is to improve the suite of NRMM-based APIs with respect to MOUT by developing a methodology to categorize urban debris fields and applicable discrete obstacles, as defined in the OOS-EDM, into a numerical representation.  Existing NRMM algorithms will be used and eventually extended into the STNDMob 3.0 API for subsequent use in M&S.  The results of field experiments with surrogate FCS vehicles will be used to verify results from NRMM runs or to modify existing algorithms.

PRODUCTS/DELIVERABLES AND ESTIMATED COMPLETION DATES:  

1. A computer code for translating urban rubble, debris, and craters into a surface roughness factor and discrete obstacle geometry templates (3Q/FY03). 

2. A modified version of the STNDMob 3.0 API which uses these surface roughness factors and obstacle templates to access vehicle movement rates which can be used in F2P for inclusion into COMBATXXI (4Q/FY03).

3. A technical paper describing the procedure used in acquiring the data and translating it into use in the NRMM and the results of the model runs and validation (4Q/FY04). 

TECHNICAL APPROACH:
In the proposal described herein, the experiments conducted at the urban maneuver site at ERDC will be used to extend algorithms within the STNDMob 3.0 API to model/simulate the effects of cratering of roads and rubbling of buildings.  A set of typical urban debris fields will be obtained which will then be categorized into either a surface roughness and/or a discrete obstacle layout.  Debris material, size, spacing, compressibility, and geometry will be considered.  The NRMM will subsequently be used to predict vehicle mobility through the debris field or around discrete obstacles.  These results will be compared to field tests for statistical equivalency.  The NRMM algorithms will then be transferred to the STNDMob 3.0 thereby creating a MOUT capability.  This capability will provide for modeling dynamic performance and maneuver capabilities of vehicles operating on similar roads/streets in an urban setting of Combat XXI or the OOS. Results of this research have direct applicability to many research needs cited within the MOUT FACT and F2P.  

MILESTONES:

1. Summarize EDM attribution and features for Urban Terrain as they relate to the OOS-EDM and NRMM predictions. (3Q/FY03)

2. Acquire field test data representative of urban scenarios (3Q/FY03). 

3. Develop a methodology to translate urban rubble, debris, and craters into a surface roughness (RMS) factor and discrete obstacle geometry templates. (3Q/FY03) 

4. Incorporate this methodology into a computer code for translating urban rubble, debris, and craters into an RMS and obstacle geometry templates that can be used as a preprocessor to the NRMM (3Q/FY03). 

5. Build an initial terrain data set of notional values using data generated from this computer code (3Q/FY03). 

6. Modify the STNDMob 3.0 API to include MOUT capability which will consider the surface roughness factor and obstacles when computing maximum vehicle speed through urban terrain. (4Q/FY03)

7. Refine terrain data set with values representative of urban rubble/degradation states (2Q/FY04).

8. Perform multiple STNDMob 3.0 API runs for varying degrees of urban rubble and degradation and compare to field test results for validation (3Q/FY04).

9. Transfer modifications to movement code to OOS and COMBATXXI  for accreditation and request inclusion. (3Q/FY04)

EXIT CRITERIA:
Criteria 1:  Vehicle mobility predictions produced with MOUT-enhanced STNDMob 3.0 are statistically equivalent of field test results and NRMM results within a 80% level of confidence.

Criteria 2:  MOUT-enhanced STNDMob 3.0 is submitted for inclusion in OOS and Combat XXI for use in future Army training and analysis.
The format provided is correlated with annual report submissions.  

