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Performance analysis of turbo codes based on underwater experimental data
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Abstract: The performance of underwater acoustic communication systems is sensitive to inter-symbol interference caused by de-
lay spread developed from multipath signal propagation. The multipath nature of underwater channels causes signal distortion
and error floor. In order to improve the performance, it is necessary to employ an iterative coding scheme. Of the various iter-
ative coding schemes, turbo code and convolutional code based on the BCIJR algorithm have recently dominated this
application. In this study, the performance of iterative codes based on turbo equalizers with equivalent coding rates and similar
code word lengths were analyzed. Underwater acoustic communication system experiments using these two coding techniques
were conducted on Kyeong-chun Lake in Munkyeong City. The distance between the transmitter and receiver was 400 m, and
the data transfer rate was 1 Kbps. The experimental results revealed that the performance of turbo codes is better for channel-
ing than that of convolutional codes that use a BCJR decoding algorithm.
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Figure 2: Experimental environment of Munkyung lake
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Figure 3: Channel impulse response

& e 7120 98 $351 710 0% Y28 43
483b1 Sl £3 209 3e) 9% A=) D133
$17 75 ol el 4l S0 Aol

)

4 e ARE
‘_3]"1‘:7]—3‘-4 =17] *O] Aol FFE vHER
Eall obefioh Ze FEE AAF.
AS fg 97 ?LZ:—E o} Figure 4} 7t}

47



2
ol
ol
o

256 472

symbolssymbols
LFMB| | P | D | one (LFME| oo |[LEMB| | P | D | v [LFME
—>—> e—>
025 05s 055 0.25

Figure 4: Packet structure

VWA 02% E Nz HE AL W AT
LFMB(Linear Frequency Modulation Begin) 2125 Rl 0.5
= gote] IS T E H, A% ol A7, oA 05
% el Alels T2k ohAlteR A5 BE vrhit
0.2% ‘5] LFME(Linear Frequency Modulation End) 2137}
o2 FAHo] gtk 1 =oAL Hol 17 vl

ol
i)
X

ol
R
o

Z] Table 204 16 A& F
ok 4= 9l o1, Table 3] 4]
A

i
[‘O to
=
o
o
W
o
e
o
=)

il
o
1%
ol
ox
ot

0

o

e e &
ot G
o
— lo fo
oty o Hu
k=il
N
N
o o
i
2 o
fo o o
gt oX o
oot
tlo
2
234, ne &

N
=il
o
o
—
S
o

ol
ol
oA
)

e —

oo
_OL
2
e ¥
o)
to

£l o ol
jinss

i)

30
1o

)
Ju @ o
4
fol
o
2

=
=™k
3
o
b
£ P
o,
S

prg

'
o ox
L
o
fr 2
i
inj
i)
ki
to
B
N

o rir

=)
A o

tlo o
=il
el

R
9,
o (I
o
a
Ach
E -
o,
>
>
el

e
Y,
]
N

¥o,
£

D AAKoR B

ko] BCIREZ7]E 81%2 A& E,
716ke] BHH 537 93%2] AeES UEh
-5 7ake] HiE 5377 sl

LT
SN
e
U ox
24
_{
Ml
)
)
o
= fo 2
ol

4o o Hm
B b
5
M

Table 2: Experimental results of BCJR equalizer
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