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Abstract

In the area of underwater communications, MIMO(Multiple Input Multiple
Output) techniques for increasing the data rates are being studied. The
advantage of MIMO techniques is increasing channel capacity, and it does
not use additional frequency or transmit power. Representative method is
V-BLAST. The channel estimation is one of important roles in MIMO
system. In this thesis, the channel estimation method for underwater MIMO
communication system is proposed. The proposed method is comprised of
channel tap position detection based on Ll-norm minimization, channel
regeneration, and LMS(Least Mean Square) channel estimation. To prove
the performance of the proposed method the simulations are conducted.
The number of transmitters and receivers is 2, respectively. The channels
for simulation were generated by Bellhop model, and the sound speed
profile that was really measured in Korean East Sea was used. The range

between sources and receivers is 1 km, and the water depth is 200 m. In

- vi —



simulation results, the channel tracking speed of the proposed method is
faster than the conventional method. The BER(Bit Error Rate) performance
improves about 10%. In the future, it is needed to prove the performance of

MIMO underwater communication via sea trials.
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T 2-1. 5% ©F B ALE AHsd AY UdE A% Al Alold] 1
Table 2-1. The relationship between available channel bandwidth and

transmission distance on underwater acoustic communication

Range [km] Bandwidth [kHz]
Very Long 1000 <1
Long 10 ~ 1000 2 ~5
Medium 1 ~ 10 =~ 10
Short 0.1 ~1 20 ~ 50
Very Short < 0.1 > 100

2-2-1. A¥ &4

A EA(path loss)S 2bel] ofgh &4, sy} s Aol o3k At

=
2 4% Stk k)o@ 28 4 (2-3)0% 4% 4 9

4V )Y
> of)

e
Q ) g 3 _
TL= 1010gT— 20logr+ a,r10 (2-3)
0

A7IM L [ A7 Yo ZREH 1m AY r oA 9 Intensity ©]th

0= FAS oW Fobs plhmzleh @ w4 2-0sh 2k,

0.11f> 44f*

a,= 3.3x10 "+ ; F+3.0x10 'f° (2-4)
1+ % 4100+ f
Lk e AFeEA (a)2 A (2-5)9F 2
3
a,= —10log[1—0.0234(fH)? ] (2-5)
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Fig 2-2. Multipath of sound signal in underwater

Channel Impulse Response (3km)
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Fig 2-3. Delay profile in shallow water
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Fig 5-10. Delay spread profile Tx1=117m, Rx1=117m
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