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ABSTRACT

This paper introduces initial line of sight obscuration modeling analysis for urban domains in support of low-resolution combat simulations and war games.  The goal is a compact line of sight probability model based on urban terrain class.  Combat simulations for Military Operations in Urban Terrain (MOUT) present complex environmental modeling challenges.  For example, target acquisition in MOUT is typically over short paths, well within the maximum range limits of EO sensors.  MOUT models must therefore address environmental effects on target recognition and identification probability and not just predict a maximum target detection or lock-on engagement range, as done now for open, rolling countryside.  Urban target acquisition is influenced by the sensor (wavelength, resolution and field of view), target signature (color, motion cues, etc.), background (including surfaces, non-targets and other clutter), urban illumination, optical turbulence and obscuration.  Obscuration includes both the direct effect (baseline probability of building-free line of sight) and indirect effect (building and vegetative modification of obscurant concentrations).  Low resolution war game simulations cannot afford to address each individual building or tree.  However, urban morphology databases provide a possible solution, consolidating urban information over some smallest scale (typically 50 to 100 m).  Data include the areal density, height and type of urban buildings and vegetation, as well as information on land use.  Therefore, we relate non-parametric statistics for direct and indirect obscuration effects to the general domain characteristics provided by urban morphology databases.  An instructive theoretical probability distribution is derived assuming random placement of buildings.  This is compared to detailed analysis of measured data from Salt Lake City, UT.  Differences are attributed in part that urban building placement is rarely random. A measure of non-randomness is therefore investigated in terms of correlation analysis of placement and the effective building "size distribution" effects on obscurant cloud concentrations.

Submitted for platform presentation (powerpoint file projection – probably can fit within any of the technical sessions), BACIMO 2003 Conference, Monterey, CA. September 9-11, 2003;

