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Heterogeneous Bistatic Radar Belt Barrier Coverage
Deployment Method
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Abstract:  For the deployment problem with constrained locations in belt barrier coverage, this paper proposes an op-
timal deployment method based on heterogeneous bistatic radars. The method proves the properties of deployment pattern
and sequence for the heterogeneous bistatic radar. Then based on these properties, an optimization model of the problem is
proposed. This paper divides the optimization model into three layers to solve this model. In the inner layer, the position of
the heterogeneous transmitter is fixed, and the barrier coverage is separated into two segments by this position. An algo-
rithm that integrates the integer linear programming and greedy methods is exploited to determine the minimum deployment
cost and deployment sequence for a barrier; In the middle layer, with a given width of the barrier, the minimum deployment
cost is calculated for all possible heterogeneous transmitter positions, then the minimum deployment cost of a barrier is de-
termined; In the outer layer, two deployment strategies are introduced to determine the barrier widths, one is barrier width
non-equalization strategy; the other is the barrier width equalization strategy, correspondingly, two algorithms are given to
determine the minimum deployment cost for the entire area, the deployment sequences and their numbers of the sub-barri-
ers. Finally, the feasibility and effectiveness of these two algorithms are verified by simulations. The simulation results re-
veal that the non-equalization strategy is superior to the equalization strategy, leading the deployment cost can be reduced
by 6% and the number of transmitters can be reduced by 10%.
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