FASHE FE4H
20165E7 H

LU S PN S

Journal of University of Electronic Science and Technology of China

Vol.45 No.4
Jul. 2016

KT EESIIMSKIES & AMAZ FSENRBAEE
EAR, dEH pEE, T OF

(1. BRTRH R AR AP T I E R LTSRS B 611731;
2. B LT R AR A R S SABE UL AR 4 SRS S 0 R BRI R E RS E fIE 050081)

(Z ] AT HRIA(VLE) Fol B (MSK) S 5 poA RS | kRS @AM AR 0. A T AR ARLLF)
TR, REMAZIXRNELE, ZIAR T KT RAKIAMSKAS 589 £ R Ek, E5T7 HIKIAMSKAFME T EHK P
EEAER . H R TR A AR RN Eh, R TRAMAMLREES T KT EEKIAMSKE S 245 25 A%, A
HREY: KT EARIAMSKAS 5 R KR % 555 £ 408 Bk AAMML R & T =T RAF &40 T fE R a6k, AL REH T T
SRAFAR T AT A e gt , A B F Mm%

kX B OIA ESMR, MoteRE; RRABAE BR; HRR

FESES TN76 NHEFRERE A d0i:10.3969/j.issn.1001-0548.2016.04.005

Maximum Likelihood Multiple Symbol Differential Demodulation
Algorithms for Underwater VLF MSK Signal
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Abstract Underwater very low frequency (VLF) minimum shift keying (MSK) signals are distorted by the
impulsive noise, the propagation attenuation of sea water and the fluctuation of sea wave. In order to reduce the
requirement for carrier phase synchronization and improve the robustness of demodulation algorithm, the
differential demodulation algorithm of the underwater VLF MSK signal is investigated in this paper. The
propagation attenuation of sea water is first modeled. By considering the impact of suppressing impulsive noise, the
multiple-symbols differential demodulation of the underwater VLF MSK signal is then derived based on the
principle of maximum likelihood (ML) detection. Extensive simulation results show that the performance of the
ML multiple-symbols differential demodulation algorithm can closely approach that of the coherent demodulation
algorithm if the carrier phase is recovered and a relative large amount of symbols are utilized. On the other hand,
the differential demodulation algorithm is superior to the coherent demodulation algorithm if the carrier phase is
not recovered.
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