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Abstract : We present a decision-support tool to assist an operator in the detection and tracking of a suspect vehicle traveling
to an unknown target destination. Multiple data sources, such as traffic cameras, traffic information, weather, etc., are
integrated and processed in real-time to infer a suspect&rsquo;s intended destination chosen from a list of pre-determined
high-value targets. Previously, we presented our work in the detection and tracking of vehicles using traffic and airborne
cameras. Here, we focus on the fusion and processing of that information to predict a suspect&rsquo;s behavior. The network
of cameras is represented by a directional graph, where the edges correspond to direct road connections between the nodes
and the edge weights are proportional to the average time it takes to travel from one node to another. For our experiments, we
construct our graph based on the greater Los Angeles subset of the Caltrans&rsquo;s &ldquo;Performance Measurement
System&rdquo; (PeMS) dataset. We propose a Bayesian approach where a posterior probability for each target is continuously
updated based on detections of the suspect in the live video feeds. Additionally, we introduce the concept of &lsquo;soft
interventions&rsquo;, inspired by the field of Causal Inference. Soft interventions are herein defined as interventions that do
not immediately interfere with the suspect&rsquo;s movements; rather, a soft intervention may induce the suspect into making
a new decision, ultimately making their intent more transparent. For example, a soft intervention could be temporarily closing
a road a few blocks from the suspect&rsquo;s current location, which may require the suspect to change their current course.
The objective of these interventions is to gain the maximum amount of information about the suspect&rsquo;s intent in the
shortest possible time. Our system currently operates in a human-on-the-loop mode where at each step, a set of
recommendations are presented to the operator to aid in decision-making. In principle, the system could operate
autonomously, only prompting the operator for critical decisions, allowing the system to significantly scale up to larger areas
and multiple suspects. Once the intended target is identified with sufficient confidence, the vehicle is reported to the
authorities to take further action. Other recommendations include a selection of road closures, i.e., soft interventions, or to
continue monitoring. We evaluate the performance of the proposed system using simulated scenarios where the suspect,
starting at random locations, takes a noisy shortest path to their intended target. In all scenarios, the suspect&rsquo;s
intended target is unknown to our system. The decision thresholds are selected to maximize the chances of determining the
suspect&rsquo;s intended target in the minimum amount of time and with the smallest number of interventions. We conclude
by discussing the limitations of our current approach to motivate a machine learning approach, based on reinforcement
learning in order to relax some of the current limiting assumptions.
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