] jcmik

A S, 2013,31(3) #3318 X (Papers)

BEER T BRETAE T HMVCH T, KRR

1. PEAFRFFH LA, T 100190
2. PEAFR KT, LT 100190

BE BEEZE—MEANAEEMRA, SHMELAL BEEEXEMNRFELEERTN, B TRE, BTEERRER
R BEEKERAEER, FUEENREEEHATS, ATHABEELZATESRYIMESREZEEBREMHEMIF
EEmES, AL BEI XN ESE 4 TEXEHITHERAL RETEEEXRFENRE, AL CANHEBEERERE, ZAZ
RO T BT, SRR TR HEHEEE B, SR EMER, A AH THAMEAX  FESNERRA FER
7 0°~360°W , B iR E M FE LR BEELEIRS TiE 8 5, BT IS B IR BB EENM,

XEA BEEL BRENM;4 TEXH;EMBE

hESHEE TB565 XHEBEED A doi 10.3981/j.issn.1000-7857.2013.03.008

An Improvment of the USBL Positioning Accuracy Based on A New
Array

ZHENG Enming"?, CHEN Xinhua', SUN Changyu', YU Huabing'

1. Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China
2. University of Chinese Academy of Sciences, Beijing 100190, China

Abstract The Ultra—Short Baseline system (USBL) is a kind of acoustic positioning technology now in wide use. This technique is more
convenient than other baselines in view of its small aperture size and the easiness to install. However, the USBL has a low accuracy in a
long —range operation because of its small aperture size. This paper proposes a method that improves the positioning precision by
optimizing the traditional four—element array. The method requires fewer array elements, or makes it less difficult to build the transmitter
as compared with the existing improvements of the USBL array. At the same time, for the application of the new positioning algorithm,
this paper proposes a phase compensation formula. The simulation analyses show that the new array can improve the target positioning
accuracy by nearly eight times as compared to the traditional ultra—short baseline array in, to achieve the high—precision positioning of
distant targets.
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(a) Traditional triangle array
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Fig. 1 Traditional receiving array for USBL system
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Table 1 Positioning error of the three arrays with signal-to-noise radios of 15dB to 25dB (0.1%R)

SNR/dB (% g, (% g, g, g,
15 27.969 28.093 3.622 3.841 3.622 3.841
16 25.346 25.042 3.262 3.201 3.262 3.201
17 23214 23.041 3.034 3.018 3.034 3.108
18 21.721 21.125 2.797 2.756 2.797 2.756
19 19.534 19.475 2.550 2.502 2.550 2.502
20 17.781 17.704 2.357 2.323 2357 2.323
21 15978 15.858 2.134 2.125 2.134 2.125
22 14.206 14.124 1.901 1.898 1.901 1.898
23 12.312 12.134 1.695 1.688 1.695 1.688
24 10.601 10.523 1.423 1.422 1.423 1.422
25 9.134 9.016 1.201 1.193 1.201 1.193
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(a) The positioning results for three array
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(b) A local blowup of the picture (a)
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Fig. 5 The array positioning results for there arrays (SNR=20dB)
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Fig. 6 Positioning errors of the three arrays
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