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Modulation Recognition of Wireless Optical Subcarrier Based on Fuzzy

Clustering and Back Propagation Neural Net
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Abstract Based on the atmospheric weak turbulence channel model, a constellation recognition method based on
fuzzy clustering and improved back propagation (BP) neural network is designed. The fuzzy C mean (FCM)
algorithm is used to get the cluster center of the wireless optical multiple phase shift keying (MPSK) subcarrier
signals constellation. By calculating the hard tendency of the fuzzy classification, we obtain the feature of
constellation. Finally, improved BP neural network as the classifier is designed and used to accomplish the
modulation recognition. When the log-amplitude fluctuation variance 65 =0.1, the correct recognition rates of four
different modulation styles are all up to 100%. With the increase of fluctuation variance, convergence of MPSK

signal constellation diagram becomes worse, but the total correct recognition rate also gets to 87.5%, and the

recognition rate of 16 phase shift keying (16PSK) is improved obviously.
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Fig. 1 Clustering constellation of subcarrier MPSK signal in atmospheric turbulence channel. (a) BPSK, ¢%=0.1;

(b) BPSK, ¢%=0.2;
(f) 8PSK, 6% =0.2;

(¢) QPSK, ¢7=0.
(g) 16PSK, 67 =0.1;
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(h) 16PSK, 65 =0.2
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Fig. 2 Hard tendency mean of fuzzy clustering corresponding to four kinds of modulation modes.
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Table 1 Constellation recognition results of modulated signal when 6% =0.1, Rsy=20 dB

Standard
Test 07 =0.1 Correct recognition Total correct
BPSK QPSK 8PSK 16 PSK rate /% recognition rate /%
BPSK 50 0 0 0 100
QPSK 0 50 0 0 100
100
8PSK 0 0 50 0 100
16 PSK 0 0 0 50 100

£ 2 063=0.2,Re=20 dB W HI 155 & K 5] 45 5

Table 2 Constellation recognition results of modulated signal when 67 =0.2, Rsy=20 dB

Standard
Test 67=0.2 Correct recognition Total correct
BPSK QPSK 8PSK 16 PSK rate /% recognition rate /%
BPSK 50 0 0 0 100
QPSK 0 50 0 0 100 %
8PSK 0 0 48 2 96
16PSK 0 0 6 44 88

# 3 07=0.25,Re=20 dB W IR {5 5 B2 e P U 5 2R

Table 3 Constellation recognition results of modulated signal when o7 =0.25, Rey =20 dB

Standard
Test 6% =0.25 Correct recognition Total correct
BPSK QPSK 8PSK 16PSK rate /% recognition rate /%
BPSK 47 2 1 0 94
QPSK 0 47 3 0 94
87.5
8PSK 0 0 45 5 90
16PSK 0 0 11 39 78
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