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ABSTRACT

The underwater channel is known to offer poor communications channel. The channel medium is highly absorptive
and the transmission bandwidth is limited. In addition, the channel is highly frequency selective; the degree of
selectiveness depends on a detailed geometry of the channel. Furthermore, the response changes over time as the
channel conditions affecting the response such as water temperature, sea surface wind and salinity are time-varying.
The transceiver design to deal with the frequency and time selective channel, therefore, becomes very challenging.
It has been known that deep fading at certain specific sub-carriers are detrimental to OFDM systems. To mitigate
this negative effect, the proposed coded OFDM system employs an LDPC code based modulation. In this paper, we
aim 1) to provide a detailed underwater channel model; 2) to design a robust LDPC coded OFDM system; 3) to test

the proposed system under a variety of channel conditions enabled by the channel model.
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3.3 Coded OFDM AJAE!
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HE]2} Nk]+= 182 ¢33 AZ=(Sampling)
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At A WAk 28t d, = Tk} o] A ¥l

d= SReal{ g[];j } (15)

2% A% d,= Iterative decoder®] %7] Log
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Decoding Algorithm : Message passing
1) Initialize
LR(f,) = (4E,/N,)d,. LR(r,)=0
,where t=1,2,--nand[=1,2,---, k
2) Iteration
(1) Bit-to-Check messages
LR(qt Q1(m,t) ) = LR(ft ) + Z LR(TT-, Ql(m',t))
mo#Fm
,where t =1,2,---,nand m=1,2,---,j
(2) Check-to-Bit messages
LR(T{gz(m,m) = H Sgn(LR(q(ﬁ(m’,l)J))

mo#m

Xf[ Z f(‘LR((]QQ(m',1”)')](_1)k

m’ = m
,where 1=1,2,--,L; m=1,2,---,k and
f(z) :=—log(tanh (z/2))
=logl(e” +1)/(e" —1)]

3) Output

LR(p,) = LR(f,) + Y JLR(r, 41 1))

,where t =1,2,---,nand m=1,2,---,
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;{ 1, LR(p,)>0

=1, otherwise
,where t=1,2,--,n
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4) Decisions £3} c; = Az}
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