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Synthetic FLIR scenes for Fort Hood, viewing same target area, same time of day, but different weather conditions: partly cloudy on left, and overcast on right.
Physics-Based Terrain Predictions for Scene Generation 

PROBLEM: Weather changes the appearance of the terrestrial battlespace through line-of-sight effects between a sensor and terrain and through effects on the physical condition of the terrain in the field of view. The changing appearance of terrain to sensors in the infrared (IR) and millimeter-wave (MMW) spectral regions affects the warfighter in terms of route finding (using thermal viewers), target acquisition, concealment and deception.  The Army and DoD need a cost-effective capability to forecast these sensor effects for any tactical area, thus enhancing intelligence preparation of the battlefield and situational awareness, which in turn increases lethality and survivability.  

SOLUTION: The U.S. Army’s Science and Technology Objective (STO) program includes an ongoing project carried out by the Army Engineer Research and Development Center.  3-D Dynamic Multi-Spectral Synthetic Scene Visualization, STO IV.K.08, seeks to establish the feasibility and practicality of using physics-based thermal models, driven by weather forecasts and measurements, to forecast or predict scenes of the terrestrial battlespace in the infrared (IR) and millimeter-wave (MMW) spectral regions.  The project also develops technologies that enable the warfighter to visualize the sensor effects in dynamic 3-D for intelligence preparation of the battlefield and mission rehearsal.
APPROACH: The applied R&D exploits standard and emerging weather and terrain information through the use of physics-based thermal models predicting the state of ground, vegetation, urban features and targets and their signatures to generate products suitable for visualization.  The project develops the use of weather data from the operational Integrated Meteorological System (IMETS) to drive a new suite of thermal models.  The project develops the use of data from the operational Digital Topographic Support System (DTSS) to rapidly build terrain data sets suitable for use with the thermal models.  Drawing from a variety of ongoing R&D, the project has also begun development of methods to generalize IR and MMW sensor performance in the form of stop-light overlays, which can drape over terrain for 3D visualization.

STATUS:    Partnering with researchers from the Air Force Research Laboratory, ERDC researchers have integrated weather and terrain data ingestion for physics-based modeling and image rendering to generate IR scenes, demonstrating an end-to-end concept that delivers predicted scenes to the warfighter via a standard browser. Comprehensive validation of IR and MMW scene prediction makes use of almost a terabyte of captive flight images and associated weather data that span seasonal conditions over different test areas. These maturing technologies will enhance mission planning and rehearsal, for example for Army Aviation who use FLIR to aid route finding and target acquisition. 
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