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Abstract 

With the rapid advances in computer and wireless communications techniques/devices, wireless camera sensor 

networks are becoming feasible and attracting more and more research attention recently. Providing with much 

more comprehensive and accurate sensing information, wireless camera sensor networks outperform many 

other types of wireless sensor networks in the mobile target tracking and localization which play a critical role 

in both military and surveillant applications. In this talk, we focus on the dynamic node collaboration schemes 

for mobile target tracking and localization in wireless camera sensor networks. Unlike the traditional sensing 

models, we develop a nonlinear localization-oriented sensing model for camera sensors by taking the 

perspective projection and the observation noises into account. Based on our sensing model, we apply the 

sequential Monte Carlo (SMC) technique to estimate the belief state of the target location. In order to 

implement the SMC based tracking mechanism efficiently, we propose the dynamic node collaboration scheme, 

which can balance the tradeoff between the quality of tracking and the network cost. Our scheme deploys the 

dynamic cluster architecture which mainly includes the following two components. First, applying the 

importance sampling principle, we design a scheme to elect the cluster heads during the tracking process. 

Second, we develop an optimization-based algorithm using the continuous entropy and mutual information 

techniques to select an optimal subset of camera sensors as the cluster members for estimating the target 

location cooperatively. We usethe simulations results to validate and evaluate our proposed schemes. We also 

discuss the future potential research directions in the mobile target tracking/localization using wireless camera 

sensor networks and the other related areas. 
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