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Abstract: When RF-powered sensor network is applied to target detection, rational planning of sensor placement and charging/sensing
schedule is an effective way to improve the system detection quality. Based on the fusion-based detection model, firstly, the joint
optimization problem of sensor placement and scheduling problem is formulated to maximize the system detection quality. The problem is
proved to be NP-complete. Then after analyzing the impact of fusion radius on the detection rate, a joint optimization greedy algorithm
(JOGA) is proposed to solve the problem. Finally, the performance of the proposed JOGA is compared with those obtained by exhaustive
search and two-stage greedy algorithm (TSGA), an algorithm that optimizes sensor placement and scheduling separately, through
extensive numerical simulations as well as simulations based on real data traces collected from a vehicle detection experiment. Results
show that, the proposed JOGA always outperforms TSGA in all the simulation scenarios, and is near optimal in small-scale networks.
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4: end

5: while k<K do
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7 for s;eS do
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y BRAE G MR s BRI A AR | M B P LA & AGD)=1,
o: % Q1) =X, P PV (A) A=A

11: end
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14: end
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16: end
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Fig.2 Visualization of small-scale and large-scale network
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Fig.3 Illustrations of the PDF of the stay time and the target appearance probability p,;, J=8, =0.25, t,=4
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Table 1 Simulation settings
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Fig.5 Performance comparision of JOGA and TSGA in large-scale networks
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Fig.7 Visualization of the network deployed for a real vehicle detection experiment
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