Scientific Journal of “Radar”
Vol. 9, No. 2, 2021 (Serial No. 26) 1

Power Control and Beamforming in Active Phased Array Radars
for Interception Probability Reduction under Interceptor’s
Direction Uncertainties

M. Kazimi Rad, S. M. Hosseini Andargoli*

* Associate Professor, Faculty of Electrical and Computer Engineering, Noshirvani University
of Technology, Babol, Iran

(Received:23/11/2020, Accepted:31/08/2020)

Abstract

In this paper, the transmit beamforming and T/R modules' allocated power in active phased
array radars are optimized to reduce the interception probability of radar under uncertainties in

the interceptor’s direction. The LPI problem is solved analytically and some theorems are

extracted to design optimum beamforming weights. The optimization problem is formulated
from two perspectives and after mathematical analysis, a closed form solution in combination

with the heuristic iterative algorithm is presented for determining the transmit beamforming
weights. The LPI performance and computation time of the proposed algorithms are compared

with the benchmark numerical Barrier algorithm and with the conventional radar in which
maximizing the detection probability is considered regardless of the interception probability
issues. Simulation results show that the proposed algorithms not only minimize the interception

probability of radar but also satisfy the desired detection performance and power budget
constraints, simultaneously. The proposed algorithms outperform the benchmark algorithm in

complexity and optimality.
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