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Soft decision aided ML estimation and MAP detection for OOK

MENG Ting", MIAO Huimin', ZHANG Haobo”, WU Mingwei®
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Abstract: A FSO-OOK receiver was proposed with a view to studying the receiver of free space
optical ( FSO) communication using on-off keying (OOK). First, a soft-decision-aided
maximum-likelihood ( SDA-ML ) channel estimation was formulated on the basis of ML
principle algorithm. Then, the SDA-MIL estimator was applied to conduct the symbol-by-
symbol maximum a posteriori (MAP) detection. Finally, the performance of this receiver was
compared with that of traditional methodsby virtue of Monte Carlo simulation. Results show
that bothmean square error and bit error probability performance of this proposed method are
superior to those of traditional methods, approximating the lower bound of error performance

of ideal estimation and detection. Thus, the symbol-by-symbol MAP detection receiver based
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on SDA-ML estimator boasts accurate result of estimation and strong anti-fading ability, being
applicable to FSO-OOK communication scenarios.

Keywords: soft decision aided; maximum-likelihood estimation; MAP detection; FSO
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