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Fig.l Schematic diagram of passive localization based on TDOA
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Fig2 The sound velocity profile and the sound propagation path
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Fig.3 Incidence angle of eigenrays varying with

SVP on different horizontal distance
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Tab.1 Statistics of incidence angle of eigenrays varying

with SVP on different horizontal distance
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Fig.4 The sound propagation time varying with orders of

SVP under different sound velocity environment
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Tab.2  Statistics of eigenrays propagation time when the
receiving array is in different horizontal distance

K 5%
i /m s

10000 7.4206 74214 0.0022 74268 74165
15000 10.4900 10.4917 0.0030 10.5000 10.485 3
20000 13.6770 13.6725 0.004 3 13.684 4 13.663 3
25000 16.8908 16.8961 0.0065 16.9095 16.880 5

Mean/s Stdls Max/s Min/s
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Fig.5 Influence of sound velocity fluctuation on positioning

precision when the sound source is in different positions
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Tab.3  Statistical results of sound velocity fluctuation

influencing on positioning precision

v o X 7 Y J7ln JEDATS
7R /m o o -

FrifEZE /m FrifEZE/m 1R ZE/m

(0,0,0) 0.117 0 0.163 4 0.201 0

(1 000, 0, 1 000) 0.214 6 0.196 0 0.290 6

(1 000, 0, 2 000) 02211 0.232 1 0.320 6

(2 000, 0, 1 000) 0.235 7 0.173 4 0.292 6
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Analysis on the Influence of Sound Velocity Fluctuation in the Oceans on Acoustic

Propagation and Positioning Precision
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Abstract: The acoustic velocity fluctuation in the oceans leads to the changes of underwater acoustic channel,
which change the arrival structure of soundlines and influence the acoustic propagation and the positioning
accuracy. To discuss this effect, the underwater passive location model considering sound ray bending is built
based on the TDOA system, the infuence of sound velocity fluctuation on underwater sound propagation path and
propagation time is analyzed, and besides, the influence of acoustic velocity fluctuation on underwater passive
localization accuracy is studied in detail in this paper. The results show that the infuence of sound velocity
fluctuation on underwater sound propagation path and propagation time is more significant when the horizontal
propagation distance is larger. Take the four element array for example, if the length of baseline is 20 km, and
the depth of receiving arrays is 5 km, the influence of acoustic velocity fluctuation on positioning precision is less
than 0.5 m without considering other random errors. The analysis results are helpful to optimize the passive
location measurement scheme with environmental characteristics and provide basis for the design and precision
evaluation of the underwater passive positioning system.

Key words: acoustic velocity fluctuation; eigenrays; passive localization; propagation time; precision analysis





