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A 

A new method uses a linear array that takes advantage of underwater physical sound 

fields to estimate the velocity of an underwater moving target. The mathematical 

model was established by considering the geometric relationship between the moving 

target installed with only two transducers to radiate sound of different frequencies 

and the linear array. In addition, deterministic maximum likelihood and signal phase 

matching algorithms were introduced to effectively find the directions of arrival 

(DOAs) of the sound sources of the two transducers installed on the target. Factors 

causing velocity measurement errors were considered. To track the target, a linear 

array with a compass, a pressure transducer, a signal conditioner and a digital 

recorder was configured. Relevant requirements for the array parameters were 

derived. The simulation showed that a 16-element array with an aperture of less than 

1m can measure velocity with relative error of no more than 4% when including 

typical system errors. Anechoic pool and reservoir experiments confirmed these 

results. 

参参参参考文考文考文考文献献献献/REFERENCES 

[1] LIU Meng’an, et al. Underwater acoustic engineering[M]. Huangzhou: Zhejiang Science and Technology Publishing 
House, 2002: 6-8(in Chinese). 
[2] YUAN Yongqu, et al. The Underwater laser velocity measurement system[J]. Journal of Test and Measurement 
Technology, 2004(18): 101-104(in Chinese). 
[3] WU Shengquan, et al. Technology research for measuring the speed of underwater moving target[J]. Journal of Test 
and Measurement Technology, 2002(16): 322-325(in Chinese). 
[4] CHEN J C, Kung Y, Hudson R E. Source localization and beamforming[J]. IEEE SP Magazine, 2002, 19(2): 30-39.
 [5] HARRY L.Van Trees. Optimum array processing Part IV of Detection, estimation, and modulation theory [M]. New York: 
John Wiley & Sons, Inc., 2002: 1139-1251.
 [6] KRIM H, VIBERG M. Two decades of array signal processing research[J]. IEEE SP Magazine, 1996: 67-90. 
[7] SCHMIDT R O. Multiple emitter location and signal parameter estimation[J]. IEEE Trans on AP, 1986, 34(3): 276-280.
 [8] SUN Jincai, et al. Signal phase match principle and application[M]. Xi’an: Northwestern Polytechnical University 
Publishing House, 2005: 98-135(in Chinese).

- 

Using a linear array to estimate the velocity of underwater moving 
targets(PDF)

Title: 

作者作者作者作者: 

Author(s): 

关键词关键词关键词关键词: 

分分分分类类类类号号号号: 

DOI: 

文文文文献献献献标识码标识码标识码标识码: 

摘要摘要摘要摘要: 

备备备备注注注注/Memo: 

导导导导航航航航/NAVIGATE 

本期目录/Table of Contents 

下一篇/Next Article 

上一篇/Previous Article 

工具工具工具工具/TOOLS 

引用本文的文章/References 

下载 PDF/Download PDF(552KB) 

立即打印本文/Print Now 

推荐给朋友/Recommend 

统计统计统计统计/STATISTICS 

摘要浏览/Viewed  

全文下载/Downloads  

评论/Comments  

 

406

279



更新日期/Last Update: 2010-05-20 


