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Communication performance of selective combining frequency
diversity with maximum likelihood estimation in underwater
multipath frequency selective channels
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ABSTRACT: In this paper, we evaluate the underwater frequency diversity communication performance of
Selective Combination (SC) using Maximum Likelihood Estimation (MLE). In an underwater multipath
frequency selective channel, destructive interference fading due to delay spread of a received signal affects the
increase in error and Signal to Noise Ratio (SNR) variability of an underwater acoustic communication. Selective
Combination frequency diversity using a single sensor is applied as a transmission performance improvement
technique according to the frequency selectivity of a channel. In the sea experiment applying MLE for SC decision
value extraction, we evaluate the performance of SC frequency diversity and MLE-SC frequency diversity. In
experiment result, we confirm through experiment that the Bit Error Rate (BER) is relatively lower when the
decision value extracted through MLE-SC is applied than when the SC decision value is fixed.
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Fig. 4. Experimental configuration,

Table 1. Parameters of the experiment.

Modulation 4-FSK
Channel number 3
Sea depth (m) ~13.5
Tx and Rx depth (m) 55
Tx-Rx distance (m) 10
Bottom property Mud and sand
Carrier frequency (kHz) 16, 18, 20
Data rate (bps) 100
Channel guard band (kHz) 1,05
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Fig. 5. (Color available online) Transmission signal
3CH MLE-SC frequency diversity.
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Table 2. Image transmission performance without
MLE value applied in experimental 1 and 2.

EXP Channel 1 Channel 2 Channel 3
EXP1

BER : 0.035

" ] .‘\
EXP2

BER : 0.056

BER : 0.052

BER : 0.05

Table 3. Image transmission performance with MLE
value applied in experimental 1 and 2.

EXP

Channel 1

Channel 2

Channel 3

EXP1

EXP2

BER : 0.012

BER :0.013

BER: 0.013

Table 4. Image transmission performance with MLE—
SC in experimental 1 and 2.

F Frequency F
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