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A dichotomy iteration method of real-time sound ray correction

GONG Hao-liang, CHEN Bo, WAN Li-li, JIANG Nan
(Kunming Shipborne Equpment Research & Test Center, Kunming 650051, Yunnan, China)

Abstract: In order to improve the accuracy of underwater acoustic positioning,this paper proposes a real-time algorithm
based on dichotomy iterative method for the sound ray correction. First, the initial grazing angle of transmission sound
ray is searched out quickly by using the dichotomy iterative method, along the ray, the localization acoustic signal
emitted by underwater sound source spreads. And then, the distance between underwater receiving array element and
sound source can be calculated through the unique sound ray associated with this angle, this calculation process is based
on Snell theorem. Finally, the positioning calculation can be completed for the underwater target by using the intersec-
tion solution of three-channel ranging values consistent with the sound ray. The testing results at the lake demonstrate
that this algorithm has advantages in simple implementation and high operation speed; it is able to realize the real-time
correction and improve the position accuracy of the underwater acoustic positioning system effectively under complex
hydrographic conditions. This algorithm has good practicality and generality in engineering; it can also be applied to the
similar underwater acoustic positioning and tracking system.
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Fig.1 Principle diagram of dichotomy iteration
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Fig.2 Algorithm flow of real-time sound ray correction
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R /m 7 d/(ms™) R /m 7 d/(ms™)
5 1491.54 80 1462.57
10 1489.63 85 1462.47
15 1483.21 90 1462.39
20 1473.73 95 1462.27
25 1469.78 100 1462.19
30 1467.10 105 1462.39
35 1465.09 110 1462.51
40 1463.72 115 1462.70
45 1463.45 120 1462.85
50 1463.18 125 1462.97
55 1463.11 130 1463.02
60 1463.01 135 1463.11
65 1462.88 140 1463.21
70 1462.77 145 1463.30
75 1462.69 150 1463.39
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Fig.5 The tracking trajectory before sound ray correction
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