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Abstract

In this paper, we analyze a QPSK MODEM over underwater acoustic channel model. Ambient noises and parameters of
underwater environments debase the BER performance of an underwater modem. In the paper, the BER performance of
uncoded QPSK and rate-2/3 convolutional coded QPSK is analyzed. And To improve BER Performance, we apply a
channel equalization technique to the underwater modem.

Keywords : MODEM(MOdulator/DEModulator), UWAC(UnderWater Acoustic Channel), QPSK(Quadrature Phase
Shift Keying), Channel Equalization, Convolutional Code

.M 2 B A% Az e BEARY 9Fon AENE
ol Zo] AX BER A%< A3sA7ITh

S5 ST B AxEe dA4 S dd Alx T &% Ade ve A2 dvke sjena v
Sol tjarst o] Wad aolt 4% Ea Ax oA WAEE 7 AR AR OE A Ao f2]
dlo A Qs ALES g8 AR 9 £ Au) A 719 =S Hof F4l AT thdE oA AH A
gl Wz Ao]go®E 100~1,0000bps], % & o] S oplskE Fa dlelt) o]t A=
7] 2 ARAY] AR AFEoEE 1~10kbps], F5 7F v e Av)= dHI A AAWEY] 5% =
b Aue] AEgoE 10~1000kbpsE 2@kl Aol S AA A6 veh ey

5% 2% AL MAFEo] 3, 8000m] ol3he]
ke A Al wa JHoE thE 427 ol I. OlEs 4+33% &g =g
1% A%l ol e opla weh F 94 4
"3, oJF e al A= (Department of Electronics, T BN S Nse T4, 72, AFA, F
*{e;igl Injtgtéﬁe_ff Tﬁl-i R g 2@ siewel wg A vide] A So=
A5, Addistn A7 HAEA 7 FE F 8H-(Depart - olz oFrzsl] H A ExO [6~7

. . . 2 5t EAS 7FRITH

ment of Electrical, Electronic, Communication and I ek =4 oo i
,\ Computer Engineering, Chonnam National University)
*“ Corresponding Author (E-mail : khh@yit.ac.kr) 2.1 M&5&4

Received ; March 7, 2016 Revised ; May 31, 2016 = - = _ -
Accepted © July L, 2016 w3 A7) 71skerA Skt g4 viA Sl 9

(1144)



20164 78 HASS
an

Journal of The Institute of Electronics d

TL(f) = 20logR+a(f)R*10-3 (1)

21(3)2 1kmle] AgellA= = 24 = FeFsher.,

2
a(F)1001—L— g1

—+2.75%10~ * £2+0.003
1+ 4100+ f

3)

2.2 24ie| £
8000l ol3ke] allekell ] &3ke] &= ()7} 2}
¢ = 14489+4591T-0.05304T -2 + 0.0002374T—3 +
1.340(S-35)+0.01632+1.674x10- 722 -
0.01025T(S-35) - 7.139x10~ 13Tz~ 3

4)

o714 T 2ol @9+ AXNZE xdsiy S&
AR [mg/llo]al z= a %o Zojtt

2.3 582

587 -2-(Ambient Noise)S 7Hd9] o3ks F+=
RAE5S Wty W (Turbulence), A41o]5(Shipping),
3} %= (Waves), 9#2(Thermal noise) 55 &%l 1t
Haas gejsta Qo7

2.3.1 HRE=S

dRgee Ay 2o

10logN; (f) = 17-30log(f) (5)

o714 f= FAIS Ao @)= Fak4r{kHz]olth
Wis 29EY UEe] B9= dB re uPa/Hzolth

2.3.2 Muo|sE=

Aeols Feo A(Q) 7

10logN, (f)=

40+ 20(s — 0.5) 4+ 26logf — 60log(f + 0.03) (6)

=X H53H H7E 145
rmation Engineers Vol.53, NO.7, July 2016

5 10[Hz]~100[Hz]ol EE= o] 9t}

10logh, (f)=
50+ 7.5 vw + 20logf — 40log(f + 0.4) (7

o71M we algH 4 [m/s]ol™ o] e i
10[Hz] ~100kHz] E¢Q°1 ATk

AL v o] o BAEE FE FU
R = £5100[kHz]o] 2y ghe 7

10logVy, (f) =— 15+ 20logf (8)

2.4 23 &3

|
2 Folgel W Fhel ud wEe

(11)“’} 71_:]._]j[_.[6 71

e}
rlo
1>

= (0.0175/c) f w? /2 cosO 9)

< &5 15()0[m/s] T=15T, S=32%,

2] 2~ 0. Ho
2 1‘_’ —’Jg—/‘\_]_—‘?— > T ™ Y _/F_}1\_] s =
EIE= A ERE
a7 1. TESEMoM QPSK A|AH
Fig. 1. The QPSK system under an underwater acoustic

channel.
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3. A block diagram of a Convolutional Coder with
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for simulation.
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