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Deep Sea Underwater Acoustic Positioning Technology Based on Spread
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Abstract The deep sea space station is faced with safety risks in severe weather and low efficiency of
underwater multi-platform operation when accompanied by the mother ship for support. The traditional single
support ship mode only relies on the underwater positioning methods such as ultra-short baseline, etc. The slow
positioning speed, big error and difficult mutual awareness and collaboration of the underwater platform can no
longer meet the requirements. A deep sea underwater acoustic positioning method based on communication beacon is
proposed in this paper. The time delay estimation is carried out by using the broadband spread spectrum
communication, and then the equivalent sound velocity is found by using the established equivalent sound velocity
table to correct the sound velocity. In this way, the deep sea underwater acoustic positioning accuracy is improved.
Besides, the simulation of estimation target motion trajectory in deep sea hydrological conditions is conducted, and
the simulation results show that this method can effectively improve the underwater acoustic positioning accuracy.

Key words deep sea underwater acoustic positioning; direct-sequence spread-spectrum time measurement;
correction of sound velocity
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Fig. 1 Deep sea underwater acoustic positioning model
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Fig. 2 Effective range of deep sea underwater acoustic
positioning system
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Fig. 3 Time-domain diagram of timestamp
estimated time
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Fig. 4 Curve of time delay estimation error
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Fig. 5 Deep sea hydrological sound velocity
profile in winter
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Fig. 6 Reciprocal diagram of propagation delay and
equivalent sound velocity
TR 2K &Hﬂm*l km, T%Llﬁ((/r\ JE1 kmii H’JWT’TLMI“I
‘ : : (—— s

: THACRIBIE
— 'f&ﬂ“IE

-2 0
e 1) B 24 /km

7 RBEFKBRIEE
Fig. 7 Trajectory of deep sea hydrological target in winter
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Fig. 8 Curve of deep sea hydrological target positioning
error in winter
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