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HU Zi-yang,REN Yuan
(The 724th Research Institute of China Shipbuilding Industry Corporation,Nanjing 211106, China)

Abstract:In order to solve the problems in engineering implementation of DOA estimation,a new method
based on sub—minimum redundancy linear array is proposed. In order to have equal array aperture and fa-
vour engineering application , the configuration of sensors for sub—minimum redundancy linear array is stud-
ied according to the theory of aperture synthesis and minimum redundancy linear array. MUSIC and MMU-
SIC algorithms for sub—minimum redundancy linear array are simulated. Compared with uniform linear ar-
ray( ULA) with the same array aperture, sub—minimum redundancy linear array has similar performance
but smaller amount of calculation ; compared with minimum redundancy linear array with the same array ap-
erture , sub—minimum redundancy linear array is more flexible for selecting sensors and has estimation capa-
bility for coherent sources.
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Fig. 1 The basic model of direction—finding for
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Table 1 The normalized configuration of minimum
redundancy linear array

M N {d,}

5 10 {0,1,4,7,9}

6 14 {0,1,6,9,11,13}

7 18 {0,1,4,10,12,15,17}

8 24 {0,1,4,10,16,18 21,23}

9 30 {0,1,4,10,16,22,24 27,29}
10 37 {0,1,3,6,13,20,27,31,35,36|

11 44 10,1,3,6,13,20,27 34,38 ,42 43 |
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Table 2 The normalized configuration of space symmetrical

sub—minimum redundancy linear array

M N {d,}

5 7 {0,1,3,5,6}

6 9 {0,1,3,5,7,8}

7 13 {0,1,3,6,9,11,12}

8 16 10,1,3,6,9,12,14,15}

9 21 10,1,3,6,10,14,17,19,20|
10 25 10,1,3,6,10,14,18 21 23 24}
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Fig. 3 The change curve of the root mean square

error for different SNR
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