% a4 K% 2 Tk AR 2015 4 2 A
Vol.44 No.2 Infrared and Laser Engineering Feb.2015

RiFBEEREZR Hopfield WEBIHFRMNEFXEBEES
Fe o 12, B R 12 R RE R

(1. BMKF HEE ST 0TS, iz 2N 325035;
2. BN KT MOEL RS TFHABRAT, i BN 325035)

W OE., A&y EMT oK AE R FN P, IR T e SRR SR A
W 2 #7 B B A% AR B A % 4 Hopfield 4% 2 M 2 A VA ik $ 16 QAM 12 5 0 B4 m P8, Bk ER %
#9 5] N BP R BL B 4% 42 Hopfield B2, AL s R AR SN T E R 2 2B T ROF®RZ R,
A F R S AIAZ 5 B A B RAL P M 1 Fe fE B B ARG e A, B AR B R B EI AT AR B M 4 R
Ko Ah 4 5 R R ) B RGBT 0 R R AR B B A MAE MR SE R B B ok, R UG, it if
ey by A g R T Ae ly Htl ik b Al b e 3 — 3 36 ik 69 7 SME e AR PR ST 35 R BT A 4 )
M Fe T —F G B R T B

xR, AT B, TR SE; WHEANIHE; Hopfield W& ; Finl

hESZES: TNO13.7 XEFRE: A XERS: 1007-2276(2015)02-0715-06

Electrical blind detection of coherent optical communication signals

using feedback-voltage—bias—type Hopfield neural network
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Abstract: To solve the special issue of electrical adaptive blind equalization in wireless spatial diversity
optical coherent receivers, a new blind detection algorithm of multi—value QAM signals using output—
feedback—bias(OFB) type complex discrete—time continuous state(DTCS) Hopfield neural network was
presented. The OFB will not change the traditional Hopfield model. The proposed OFB-DTCS Hopfield
neural network can meet special requirement of the multi—valued signal detection which need enlarger the
search space. The blind detection problem of multi—valued QAM signals was transformed into solving a
quadratic optimization problem. How to map the cost function of this optimization problem to the energy
function of OFB-DTCS Hopfield neural network was also shown. The proof, analysis and its constraints
of the energy function were shown, respectively. A complex activation function to fit this special problem
was discussed. Then a special connective matrix was constructed to ensure algorithm detect signals
correctly. Finally, detailed simulation results and performance comparison with other algorithm were

shown to demonstrate farther the effectiveness, superiority and shortage of this new algorithm.
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