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Abstract: This presentation outlines a predictive methodology for evaluating multi-
sensor fusion performance in aerial monitoring scenarios. By integrating individual
Receiver Operating Characteristics (ROC) curves into System Operating Characteristics
(SOC) curves, the framework models tradeoffs between detection probability and
false alarm rate under varying conditions. Using a grid-based method to partition the
Region of Interest, system-level objective functions maximize coverage and detection
reliability within resource and environmental constraints. Leveraging multiple sensor
modalities, the framework improves target detection and situational awareness,
achieving greater accuracy and coverage than standalone sensors. The integration of
SOC curves with environmental and terrain data guides optimal sensor deployment.
Future work will expand sensor types, refine fusion algorithms, and enhance
adaptability for real-world applications.
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