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The Orthogonal Frequency Division Multiplexing (OFDM) scheme has attracted attention recently 
in underwater acoustic communications, due to its robustness in dispersive channels.  
In this poster, we present OFDM performance results from the KAM08 experiment, conducted off the western side 
of Kauai, Hawaii, in June 2008. The experiment is performed in 110-m deep shallow water over the distance of 4 
km. The signal is sent from one transmitter at 82.5m depth and 16 elements are used at the receiver. 
 
The proposed receiver performs channel estimation on a block by block basis, in order to accommodate the rapidly 
time-varying underwater acoustic channel. The information bit stream is coded with a low-density parity check 
(LDPC) code if necessary. 
Furthermore, iterative sparse channel estimation is applied. In the iterative receiver, if the decoded results do not 
satisfy the stopping criterion, then the coded bits are treated as known symbol (pilots) and used to re-estimate the 
underwater channel. 
 
We investigated and compared three channel estimation algorithms: a) conventional frequency domain interpolation 
method, b) time domain least square method, and c) sparse channel estimation using Orthogonal matching pursuit 
(OMP) algorithm. We observed that the OMP algorithm performs better for both single receiver and multiple 
receivers with combining.  
 
After combining the received signals, we obtain very reliable transmission (0.01% of BER) without coding at a data 
rate of 10Kbps for QPSK.  
On the other hand, about 12% of BER is obtained for 16QAM with a data rate of 20Kbps. 
When a half-rate LDPC code is used for 16QAM case, the BER is lowered to 0.17%.  
By applying iterative channel estimation, error-free transmission is also obtained within two iterations. 
 


