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Abstract: The underwater acoustic (UWA) channel is characterized as a complex variable, strong multipath and fluc-
tuation interference channel. Adaptive channel coding techniques which use rate-compatible QC-LDPC (RC
QC-LDPC) codes are proposed to enhance the reliability of UWA data transmission and channel throughput. A system
simulation model including RC QC-LDPC codes for the UWA channels is built. With constructing a series code-rates
(suchas 1/2, 2/3, ---» 5/6) of QC-LDPC codes, the performance of the system is simulated over three different kinds of
UWA channels. The simulation results show that the designed RC QC-LDPC codes are feasible and effective, can
dramatically improve the performance of UWA communication system, have good applicability in UWA channels. In
the case that the worse the channel, due to longer channel delay and lower signal-to-noise ratio, the lower the code-rate
is taken to meet system communication indicators. The lookup table (LUT) of the rate compatible QC-LDPC codes,
which meet the communication indicators of the shallow water acoustic communication system under different sig-
nal-to-noise ratios, is given. The RC QC-LDPC codes with flexible encoding and decoding performances can improve
the utilization of UWA communication channel and have good application prospects.
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Fig.1 Block diagram of the adaptive coding system for the frequency
hopping communication in underwater acoustic channel

2 KFAFIERAY

SE R 7K P A5 8 TR A B R B0 B -4 AR 1), AN
R A TE R AT AR RAN A o AHAEAR T )
BRI, AT R LGRS bR BN BE I ) A5k o AN SR
o 7k B SR L O TR PR A T AR TR
MY 542 I /K A TE ALY 34T RC QC-LDPC hHh: fig
477 B o

Np AR A 58— ] DLV IR E o) AN
HE t MRFAEAE, PIIUEE o, 7T RS "
r

_ P
T ey ®
e 1 =(1N2)7 A A R ks
JE p BIGSOIREG 1, 25 p RIAEIR KR 52
BrAL i R S R 8 k=1.5; f PR,
WS 2 %5 a(f) (B4 - dB/km) H Thorp’s formula 25 ™
0.11f? 4412
10lga() == = 00+ 72
2.75x10™ 2+0.003 )
TS p AR t =1 /¢, c=1500 m/s /K
P FTLL, Ny 4% SWA {5 T8 FR et i vy
B & (]/\/i)rp o 2 )

"o ;J'E-[a(f)]'f’ ©

A SO A7 T8 Gy V5 45 5 i 3 S 2 4L
BEAT SEBRZK 755 0 A T AE . 7R B 71 5 A
5 kHz, RRESIZE N 10 kHz (40T, g
S5 T DL 1 el LR AR Y K RS A T 1 A B R B
Hp

A AL ¥ A1 )5/ 1 (Invariable Sound
Velocity Gradient, ISVG){& 4 s 5k

H(z) =1+0.599971z % (4)

71 75 3R 1 7518 (Negative Sound Velocity Gra-
dient, NSVG) &4 sk 5k

H(z)=1+0.2631127 "+

0.15121477*+0.3915997°% (5)

1117 ML 78 5 45 3 7 75 A 408 DR FH Sk [6] e 784
(UER L VR (R AT SR . B — MR N
3 km. JKIEA 75 m [PfE R, R A S i A
WO R R, (i BT 5 ARk K A5 TE AR
LU T 5 TE AR AT T I A A0 5 () 1A 4 IR
W78 BPSK, #7456 T=2.5 ms.

R OREKEEEEER

Table 1 The profile of shallow water acoustic channel
for simulations
Z¥r  1stPath 2nd Path 3rd Path 4th Path 5th Path
&R 0.1873 0.1322 0.0657 0.0325 0.0160
AXTHTEE/mMs 0 2.5 10 22.4 39.6
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Table 2 RC QC-LDPC codes with information bit expansion
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(3114,2595)  5/6 3 18 173x173
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Fig.3 The BER performance of RC QC-LDPC over ISVG channel
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