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Abstract

This paper deals with an anlaysis of multipath which affect a transmission performance in underwater
acoustic channel. For the test of autonomous underwater vehicle(AUV), underwater acoustic channel with
multipath structure is introduced to mathmatical modelling for a basin environment. In this paper, SMR(Signal
to Multipath Ratio) which is defined as a parameter of mulipath’s effect is presented as a mathmatical
equation, and the equation of SMR is simulated by MATLAB program.
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Table 1. The parameter value at the basin environment

(a) system parameters
50 khz
4.0 khz
4.0 ksymbolfs

carrier frequency

channel bandwidth

signalling rate

Operating frequency”} 50kHzo] 1 tfed-¥o] 4Khz
8l FurunoolA] WHE %&3} AE ol Lalgien,
7Z16]7} 200m, Zo]7} 20mQ} FFol|4]Q] A5 o o
%l Multipath®] <388 Ars] ¥ 32} ghol Alde) of
%+ Multipath®] <3 3}-2- MathWorksAlol] 4 C#E 7t
3 MATLAB(MATrix LABoratory) X2 713-S A}
B3t AlEHeAS s, £ 1% ol &% 4
EHolAd Aze 13 29 2w, AEHelde A
Fxe T 29 2t 23 $£A71Y melst 2zt
8m, 10m, 12m% wj, $A17]2] Foje ©tE SMR
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Table 2. The result value of simulation at a receiver has 8m, 10m, 12m height
(@) $°41719] Fo]7} 8mY ul(a receiver height = 8 m)
#4719 Fol(m)
0 1 2 3 4 5 6 7 8 9 10
SMR 0.029 | 0.050 | 0.074 | 0.098 | 0.120 | 0.140 | 0.156 | 0.170 | 0.181 | 0.188 | 0.191
S 1.193 | 2.033 | 3.056 | 4.077 | 5042 | 5920 | 6.691 | 7.340 | 7.854 | 8.227 | 8.454
M 40.57 | 4095 | 41.32 | 41.69 | 42.05 | 42.41 | 4277 | 43.12 | 4347 | 4382 | 44.16
11 12 13 14 15 16 17 18 19 20
SMR 0.192 | 0.189 | 0.184 | 0.177 | 0.168 | 0.159 | 0.150 | 0.144 | 0.141 | 0.142
S 8.539 | 8.487 | 8313 | 8.038 | 7.694 | 7322 | 6976 | 6.723 | 6.628 | 6.745
M 4450 | 44.84 | 45.17 | 4550 | 45.83 | 46.15 | 46.46 | 46.78 | 47.09 | 47.40
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®) 41719 Eol7F 10mY =(a receiver height = 10m)

F41719] Eol(m)
0 1 2 3 4 5 6 7 8 9 10
SMR 0.029 | 0.050 | 0.074 | 0.098 | 0.120 | 0.140 | 0.156 | 0.170 | 0.181 | 0.188 | 0.191
S 1.166 | 2.270 | 3.421 | 4.526 | 5.550 | 6.471 | 7.270 | 7.945 | 8.452 | 8.823 | 9.040
M 4049 | 4096 | 4143 | 41.89 | 42.36 | 42.81 | 4327 | 43.72 | 44.16 | 44.61 | 45.05
11 12 13 14 15 16 17 18 19 20
SMR 0.192 | 0.189 | 0.184 | 0.177 | 0.168 | 0.159 | 0.150 | 0.144 | 0.141 | 0.142
S 9.110 | 9.044 | 8.860 | 8.585 | 8.256 | 7.920 | 7.639 | 7476 | 7.493 | 7.728
M 45.48 | 4591 | 4634 | 46.77 | 47.19 | 47.60 | 48.02 | 48.43 | 48.83 | 49.23
© 41719 Eo)7} 12mYd(a receiver height = 12m)
FA9 Zolim)
0 1 2 3 4 5 6 7 8 9 10
SMR 0.028 | 0.058 { 0.085 | 0.110 | 0.133 | 0.152 | 0.168 | 0.180 | 0.189 | 0.195 | 0.197
S 1.140 | 2.356 | 3.533 | 4.641 | 5.656 | 6.562 | 7.343 | 7987 | 8487 | 8.839 | 9.044
M 40.39 | 4096 | 41052 | 42.09 | 42.65 | 4320 | 43.75 | 4430 | 44.84 | 45.38 | 4591
11 12 13 14 15 16 17 18 19 20
SMR 0.156 | 0.193 | 0.187 | 0.180 | 0.173 | 0.165 | 0.160 | 0.157 | 0.158 | 0.163
S 9.110 | 9.050 | 8.885 | 8.645 | 8.371 | 8.111 | 7.924 | 7.866 | 7.987 | 8.311
M 46.44 | 4697 | 47.50 | 48.01 | 48.53 | 49.04 | 49.55 | 50.05 | 50.55 | 51.05
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Fig. 6. A block diagram of 7/4 shift QPSK Modulator
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Fig. 10. Implemented Modulation and Demodulation System
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(a) Center Freq. = 83 KHz
Data Transmission Rate = 900 bps
Distance in air = 12 cm

(b) Center Freq. = 83 KHz
Data Transmission Rate = 600 bps
Distance in air = 55 cm

(c) Center Freq. = 83 KHz
Data Transmission Rate = 2000 bps
Distance in air 55 cm
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Fig. 11. A experimental result of Modulation
and Demodulation system.
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