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Abstract: A joint resource optimization algorithm of distributed MIMO radar system for multiple
targets tracking is proposed to solve the problems that existing researches on joint resource
allocations for distributed MIMO radar systems focus on only transmitters and system power
without optimization of receivers, and lack estimation of tracking capability and resource demands
for random radar layouts. Firstly, the maximum of Cramer-Rao lower bound in multiple targets
location is calculated and the objective is to minimize the maximum value. Next, an optimization
model that considers transmitting power, transmitters and receivers is established under
constraints of transmitting power and total number of selected transmitters and receivers. Then,
a joint resource optimization algorithm based on cyclic minimization is proposed to solve the
problem via combining the heuristic algorithm for antenna selection and the sequential parametric
convex approximation algorithm for power allocation. Experimental results of static and random

target trajectories in a given size of environment show that the number of selected transmitters is
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smaller than that of receivers when the total transmitting power is limited. Comparisons with

existing resource allocation researches show that the proposed algorithm can evaluate the least

target tracking accuracy, the number of targets, and the minimum corresponding resource

demands of the system in any radar array situation. The algorithm may have some reference value

for the structure design and resource reserve of distributed MIMO radar systems.

Keywords: MIMO radar; distributed; multiple targets tracking; joint resource optimization
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