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Parameters Design in Sensor Networks for Target Detection

Hu Ning, Zhang Deyun

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A relation between the detected probability and the design parameters of sensor networks when
the target passes through the defense line of sensor networks is given and a mathematical model about tar-
get detection in it is established. All sensor nodes of the network employ the sleep/wake up’ energy saving
policy based on time slice, under which nodes enter active state with certain probability at each time slice.
The formula calculating the target detection probability shows that the target detection probability is in
proportion to both of the density and activation probability of the nodes, so the energy consumption of the
system can be reduced by decreasing the node density or reducing the activation probability of the nodes
under the condition that target detection probability needed is satisfied. In addition, the relation between
the time slice length and energy consumption is created, which shows that the energy consumption increa-
ses with increasing the time slice when the velocity of the target is lower than a critical value; and the ener-
gy consumption decreases with increasing the time slice when the velocity is higher than the critical value.
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