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‘ ARG ARAR L, ZEPURS ] TR Pt 2 35 40 7 1 v
0 B AT, B AR £ 0% 1 HO i, {H B ik A 22
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. %3 SRBURA IS Rt
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1077—6 6 2 2 8 3.0 0
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6 RRRITE FRAMIE R 1 . N S bos
HH TSR3 KK A PR, HAT R gl ik 2 2 13 0 0.15
MU T RIE RGATAE 2 N BN R RE, 2 3 13 0 0.10
RS T 7Kt B A e AR SR A ) T v N A
LB, KV R R A B IE, 5 & i
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2 AFEE MR RGO [P 2 B 1 e ). K whistles {5 5 4l
R —— B FLR R0 L 650 2 I T K PES, G
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3 0.002 0-24 (1, AFE 5 5RO IE &, [ DPDS 45 54 1) 2

S T M I R G R, 280 I 2 ki fipe A5 05 AR AT AEAR DD 3N S BB, BIAEAS 5
AU A OO0 AR R e e B A ok yy BB AR, DRI R S AT B A e i
SRR B, LIS AIE B SR AN A A AR T BE. A SO RGUHEAT T /K SL 5, WAk T REEH A
(bEfe. 26 3 A T Szue a1 b B 45 B 1] DL R FIAS AR 1, AT 3L 1) TR N H] i st B 300
i, DPDS (i /K IlAS RAAR A 5w Ry S5 M G AU 454 5507 80 0 A 38 1% A I
RO R e PE e, FAT IR R . STk BT A4 75 (Signature whistles) 477 (1) 2 H -
(3] RABFSE T BLE. SRR M LEM 5524 iRl s BoRSE 7 I MBFTO— A5 TR 57 1.
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Research on bionic underwater acoustic
communication technology based on differential
Pattern time delay shift coding and dolphin whistles™
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Abstract

Regarding the performance degradation caused by the traditional method of covert underwater acoustic communication, in this
paper we propose a bionic underwater acoustic communication technology on the basis of differential Pattern time delay shift coding
system and dolphin whistles. The signal band of dolphin whistles is narrow and the intervals between information signals are different,
and the cross-correlation is very weak. Dolphin whistles are used for synchronization and Patterns, for the time interval between
dolphin whistles conveys the information bits. The mimicked version of communication signal is not easy to detect and intercept, and
the special encoding method of differential Pattern time delay shift also makes the information not easy to decipher, so this bionic
underwater acoustic communication technology has strong covert and confidential nature and it also has an excellent performance in
anti inter-symbol interference and anti Doppler effect. A tank experiment is conducted for this system. At SNR 0 dB and relative
movement, the user message is recovered at an effective data rate of 67 bit/s with low bit error. It is proved that the system has an
effectiveness, robustness and covert nature.

Keywords: bionic underwater acoustic communication, differential Pattern time delay shift coding, dolphin
whistles, covert nature
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