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DOA fast estimation method for membrane computational

optimization of random maximum likelihood

Xiang Changbo*, Yu Wei ™, Song Huajun™ , Liu Fen ™
( " The 41st Research Institute of China Electronic Science and Technology Group Corporation, Qingdao 266555 )
(™ College of Information and Control Engineering, China University of Petroleum, Qingdao 266580 )
( ™" Qingdao Hisense TransTech, Qingdao 266071 )
Abstract

The stochastic maximum likelihood ( SML) achieves exceptional performance of estimating direction-of-arrival
(DOA). However, the high computational complexity of analytic method limits SML for further applications in real-
time systems. Considering the high computational complexity of SML, we explore a membrane computing algorithm
for SML estimation through membrane division and definition of evolution rule and communication mechanism. First
of all, the whole searching space is divided into several basic membranes and a surface membrane. In each basic
membrane, the particle swarm optimization (PSO) algorithm is adopted to find the local solution. All the local so-
lutions are collected into the surface membrane and finally the artificial bee colony optimization algorithm is used to
get the global solution. Experimental results show that the calculation time of the proposed algorithm is over 10
times more than that of conventional GA, AM, PSO algorithm, which greatly reduces the computational complexity
of SML and the performance is better than the traditional algorithms, in addition, the proposed method achieves sig-
nificant merit of decreased convergence speed.

Key words: direction-of-arrival (DOA) estimation, stochastic maximum likelihood (SML) algorithm, mem-

brane computing (MC) , particle swarm optimization ( PSO) algorithm, artificial bee colony ( ABC)
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