240 555 2 # Ao O R Vol.40, No.2
2021 %4 A Technical Acoustics Apr., 2021

LA El, RorHr. Rk BP MIZE M B R BRI B85 [T]. F 280K, 2021, 40(2): 188-193. [WANG Kai, WU Lixin. Blind decision feedback

equalizer of quasi Newton optimized BP network[J]. Technical Acoustics, 2021, 40(2): 188-193.] DOI: 10.16300/j.cnki.1000-3630.2021.02.006

AL BP I EFR R =&

W 1,2 = » > 1,2
T P, RALH
(1. R EFRZEBEFZEH AT, L5 1001905
2. TEBERCRSE, 65T 100049)

W KA IBE™EZ R BN, FIAE M RIGFIIEREGEE ), 8 ARG 3545
PGP AR LGS &, R I A AR W SR T 28 PR 4 U SIGH BE , B0 T — DL F W00 A o 28 1 45 110 6 4 )R
ST A . TP B BRR 1R 22 IR 4% 76 (Back Propagation, BP)R 4% 5 ffi 4w S 43 24076 2% BT R S A5 e 2, AU
WA A M BUE, AT E I SRR AT T, A ST ARMRE R SR AL %5 J25 0 2% KA 1% 2 78 B BR B Hessian 6
A 10 30 S R, SRS B 5% R AR (R B AR AT AR B S P 1 3h 8 2 s s RN R R AT IR SRR AL A IE . (7
GERFRMA, TN UTUER P A 0 100 2% 11 ) e S U B4 787 25 A /K 7 15 0 R4 8 ) e LA B R WA SSRGS

XB2IA): RIAMEIRBP)HL ML, W ERE, (SIEHM, HRR G

PESES: TN929.3 XHIARRRRS: A XEHS: 1000-3630(2021)-02-0188-06

Blind decision feedback equalizer of quasi Newton
optimized BP network

W) s 12
WANG Kai“, WU Lixin
(1. The Institute of Acoustics of the Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In view of at the inter symbol interference(ISI) caused by serious multipath effect in underwater acoustic
communication, a blind decision feedback equalizer based on quasi Newton optimization neural network (named as
B-QNBPDFE) is proposed, in which the structure of blind decision feedback equalizer (B-DFE) and back propagation
(BP) neural network are combined, and the convergence speed of neural network is improved by quasi Newton algo-
rithm. Two single hidden layer BP networks are used to complete the function of DFE feedforward and feedback filters.
The weights of neural networks are calculated by quasi Newton iteration. Without calculating the second derivative, the
inverse matrix of Hessian matrix is approximated by approximate matrix. The iterative calculation is carried out by
measuring the gradient change of weights of each layer. Finally, phase correction is carried out by phase-locked loop.
The simulation results show that the blind decision feedback equalizer based on Quasi Newton optimization neural
network has faster convergence speed and lower bit error rate in underwater acoustic channel equalization.
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