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Study on the BER Optimization of UWOC Systems Based on
APD and PIN Receivers
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(School of Computer and Information, Hohai University, Nanjing, Jiangsu 211100, China)

Abstract: The bit error rate(BER) and its associated optimization of an underwater wireless optical communication
(UWOC) system employing avalanche photodiode(APD) and positive-intrinsic-negative(PIN) photodiode as receivers were
investigated. For this purpose, a double-exponential path loss channel that takes the pointing error into account was pro-
posed, which was verified by numerical simulations to be more suitable for modeling the characteristics of UWOC under
clear ocean water links. Based on this model, the theoretical expressions of system BER were deduced when we adopted on-
off keying(OOK) modulation in two different receiver scenarios mentioned above. To minimize the BER further, we proved
that the problem is actually a simple convex optimization problem about the tilting angle of the receiver, and then provided
possible theoretical solution and its corresponding numerical verifications. Both theoretical analysis and simulation results
show that according to the optimal tilting angle obtained by theoretical calculation and simulations, the receiver can be rea-
sonably tilted; and the BER performance can be improved up to 71.68% compared with the one before tilting.
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