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Underwater Acoustic Emission System Based on Differential Time Delay Shift Coding
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Abstract: Differential time delay shift coding can effectively suppress the interference of multipath
channel, so it is widely used in underwater acoustic communication to realize the reliable transmission of
information. In this paper, an underwater acoustic emission system based on differential delay difference
coding is designed. According to the characteristics and requirements of differential time delay shift coding,
the symbol is generated by waveform storage direct reading, which is transmitted and stored in the
memory. Then the system is configured with communication coding parameters. Finally, the
communication information is encoded through the differential time delay shift coding and transmitted by
the digital-to-analog converter and low -pass filter and transducer. LLake communicaton experiment shows
that the acoustic emission system can ensure the accuracy of the coded information and the reliability of the
transmitted information under different parameters. So this system has certain practicality.
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Fig.2 Principle diagram of differential time delay shift coding
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Tab. 2 Parameter table of preamplifier and acquisition card
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Tab. 3 Correspondence between the transmitted modulation signal and the symbol signal
(PR RS 1 2 3 4 5 6 7 8 9
it 5 = P, Py, Py Py, pry, P, P; P, Py
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Tab. 4 Delay information carried by each symbol in transmitted and received modulated signals

S5 n AT JL AT I SE 15 S, /ms

W 2 R i 15 5

1 2 3 4 5 6 7 8 9
KLV 20 20 25 25 20 30 50 50
B M5 = 19.4 20.9 25.0 25.8 20.1 28.6 50.4 49.7

23 L TR W R A X A 22 F) B i b 6 R i S AR R B AR IR o DRI AR G A H 0 Rk R A
SAREEW 2R TIFE W, B AW 8RR AW i 55 DR 55T RE 23 B 4 00 il 15 5 19 64
JT , RIVAT o6 figp 9 108 15 5 B, IR T AR G REME R g 0 15 BT S BUAE B 9 AT R AL e S A
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Fig.9 Received modulation signal and correlation curve under different parameter conditions
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Tab.5 Delay information carried by each symbol in received modulated signal

RGE AR &M 55 n AT T I AE 15 B /ms
TAERX btk El b /ms 1 2 3 4 5 6 7 8 9
Fist 3 10 194 209 250 258 201 286 504  49.7
3 20 191 209 250 302 199 400 80.0  79.7
ik 2 10 195 213 200 256  19.1 504 904 905

25 AT 3l e X b ik e He WSO ) 4 S A B T A A I SE AR LA O WAL T A S B A S R
IR, UE B2 AR GEAE AN ) A A5 R 2 ) A 18] B 4% T 24 Bl 20 2 15 8 52 BRAR A ] 5 A5

4 HRIE

ARV 1 3 T 22 73 I HE 22 25 B 1) K P RSB AR T R T A ik BB B9 5 BB ) A2 D7 5K, AN AR
AE 7 A2 25 B A O 5 0 T 22 20 I 208 2 24 5, A 008 i) 22 4 D0 A0 22 3 B RS 45 TR R A B2 T 5 3 g
AR 52 B L 5 5K, 56 BT B DO B R 5, SE 0 R B T AR R G ARG o i i 0 S 5 96U
T KT I ZR GEAE AN [R) T ARASE RS [R) Z5 A% o2 A 6 B 26 06, B8 52 B B 00 e fl | nl 5 % i, 3R %
KPR G R GE BT IR, PR RE R AR, TSR T K R AR | S AR AR A .
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