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A high-efficiency acoustic modem used in the
underwater acoustic sensor network

WANG Bin, ZHU Chang-ping, SHAN Ming-lei, MA Ji-tong, XIE Xi,
HAN Qiu-cheng, TANG Yi-bing, GAO Yuan, HAN Qing-bang
(Jiangsu Key Laboratory of Power Transmission and Distribution Equipment Technology, Changzhou Key Laboratory of Sensor Networks and
Environmental Sensing, Hohai University, Changzhou 213022, Jiangsu, China)

Abstract: The features of underwater acoustic sensor network are mainly indicated in dense nodes, large scale and long
time working. To adapt these features, a kind of acoustic modem of small size, low-cost, low-power and short range is
developed. The modem uses 2ASK modulation and demodulation method, and the hardware is designed by low-power
scheme. The results of lake experiment show that the maximum power consumption of a complete machine is up to 90
mW, data rate is 2kbps. This kind of underwater acoustic modems can replace the expensive ones on the market, and can

be widely used in underwater acoustic sensor networks.
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Fig.1 The basic structure of a sensor node



5% 4 1) AR K IR o 0 R B 437
IFERIA . P :Q(imazg(fzj &)
ALSE AR S AR, e Bt o0 =0| 25 N

=N

]

BOJE =t = L K = ER e B A L= A | R /A RN
AR, ALK R R i R S AN BE 3T NV /K 75 AL R
WA 25k o DA T RRAER K 7 A I3 TR S8 AR R AR
PRAE A% J8% P A IS ) A 5 R AT 7K TR AR B FiA:
8, AR B EFH A BB AR, D)
FEAC I oK 5 R e g

BT L, C@AMANHIIT R TIKIhFE.
AR BAS (1) 7K 75 R A T s LA X A1 1 A 1 8 1)
AL RS, 7E/K NIl 5 A RE SRR
JF V7 ) #5482 (Medium Access Control, MAC)FH
2R, MAC EWha & K EHEE TS
A CURE 56 A&t R b R AR I R, — HUH AR
e, I 2 A B R, YRR P R R
Hlla 453 2000 bit, i U g A< 1% 1 7K 75 1
AR B AN AE TR A g L 7RG
A DIAE N SEBUS 3z I R IR R &, 2R K s
WA AR SRR, ik, e b
e LA DA ARHE 1) SR U, e B A R (1) T
FERAS, (bt B DS | &R &L, B
A AL RS (Micro Control Unit, MCU) iz 5 &,
P, PrRiLmEe .

1 et

K P AR A% = e, RE RSy e
S o RK 75 4 RE A . AR D RE AR v T SR U)ok
F, bR R4 (2 Amplitude Shift Keying,
2ASK) 118 il A 1 75 M be S A Dy 2 AR IR 1)
¥Eo 2ASK A5 T IR A

eZASK(t)ZZang(t_nﬂ)COS on €))

A TR TP S S I RIAIRE,  g(r) AR FESE
A T R T kb o IR R 48 A8 MCU P
FIPIE PWM DI e LR =42 2ASK 155, FR(IK
T VR RE A () R AFIECR, b5 A
(R LE L% T 2ASK ], ARG TAERE NG —
WA

MAFHL 21 £ 1 LUBCAR T 2 ASK At 1 -5 AR T
2ASK TR . RS ITHE R RER N
AL @
A A FRE SR, T, 8RB TCRSET
IFia) . Ik, XA 2ASK il Jr s, BEEudr
HIMER P N

E =

A d RoRB/NFS R, o KRWHEZE, N,
RONEEME R, Q@) Q %, X TAFHT
2ASK R, AFLLER AR PN

N

Q)G L W 2 Frox. L, 7EAHTE
S LL 4R, AT 2ASK @i ELIEAE T 2ASK
R AR R AR AME ] MCU 34T
RAERSLIN, 485 T AEAH T8 1 i (1) 52 % Bl v
P, KB T BRI RS H 1.

10°

— AT

- AT
10 1

0 1 2 3 4 5 é 7 8 9 10
fF W LL/dB
K2 RERSERECRE
Fig.2 Diagram of BER vs. SNR
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Fig.3 A test platform of the acoustic modem
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