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Least squares algorithm for sound source localization

based on robust estimation

YU Guodong SONG Yongzhi WANG Shizan

(Baicheng Ordnance Test Center of China, Baicheng 137001, China)

Abstract Gross errors caused by multiple reasons have great negative influence on positioning results espe-
cially in which acoustic wave detection techniques is utilized. In this paper, we propose integrated gross error
detection method and robust-least square to process the acoustic wave data in order to solve the above prob-
lem. The main idea of our method is reducing the influence of gross error by lowering the weight of abnormal
observations based on an iterative procedure. The algorithm has been verified by an example which shows that
the accuracy of our method is better that least square.
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Table 1 Results of iterative calculation

(BRAL: s)

AAty AAts AAts AAty AAts AAtg AAtry AAtg

1 0.009 0.044 0.041 0.049 0.070 0.042 0.049 0.010
2 0.006 0.021 0.013 0.022 0.029 0.045 0.005
3 0.003 0.016 0.004 0.003 0.001 0.002
4 0.001 0.001 0.001 0.000 0.001




30

A7 %

2017 1 A

=2

=M AR EESREE

Table 2 Comparison of three processing schemes

o HAH (m) HERHE L S (m) T ZESBED (m) EOHZERMEE TS (m)
T Yy z y T Yy z Yy
1 1010.125 51.12 1010.1 57.8 1010.2 59.8 1010.1 48.3
2 1050.123  —200.36 1050.0 —207.2 1049.7 —205.8 1050.4 —203.5
3 1267.11 —63.35 1267.4 —93.6 1258.7 —51.2 1263.9 —64.1
4 1270.34  —221.14 1270.1 —255.1 1274.0 —229.4 1271.9 —225.0
5 1003.7 —308.33 1003.3 —236.7 1005.1 —297.0 1003.3 —311.1
6 1266.4 97.21 1267.1 125.3 1268.4 91.6 1267.3 94.4
7 994.1 —33.15 994.0 —26.8 996.4 —28.7 993.8 —31.7
YT s 36.79 3.28
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Table 3 Comparison of the classical algorithm and the total least square

algorithm based on robust estimation

o FAH (m) THELWE D (m) O ZHIEAR ARG T EE (m)
€z Y x Yy T
1 1010.12 51.12 1018.1 40.9 1012.1 43.8
2 1050.12 —200.36 1053.8 —204.3 1052.4 —202.7
3 1267.11 —63.35 1269.1 —66.6 1268.1 —65.6
4 1270.34 —221.14 1270.4 —217.1 1270.8 —218.9
5 1003.71 —308.33 1007.4 —311.7 1005.2 —309.4
6 1266.14 97.21 1263.7 99.4 1267.8 99.1
7 994.11 —33.15 995.6 —37.4 993.2 —36.1
BITi%E s 6.9 4.04
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