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Equivalent Time Shifting Stochastic Resonance
for Carrier Synchronization

ZHANG Xiaohong' ,HUANG Jihai' ,HOU Chengguo’

(1. Information Engineering Institute of Zhongzhou University ,Zhengzhou 450005 , China;
2. Unit 69260 of PLA , Urumgi 830000, China)

Abstract; When the stochastic resonance is applied to the synchronization of single frequency carrier, the
noise power conversion is not thorough and the sampling rate is reduced. To solve above problems,an e-
quivalent time shifting method is presented. Firstly,by utilizing the prior information of receiving signal ,an
equivalent time shifting process is designed to reduce the sampling rate demand for carrier synchronization.
Secondly , by designing multi—stage iterative stochastic resonance system and setting up a local square wave
signal, the conversion efficiency of the noise—to-signal is improved. Finally, the time shifting module and
the time delay module are presented. Theoretical analysis and simulation results show that this method can
effectively achieve carrier synchronization ,and has about 10 dB extra gain compared with existing methods.

Key words :signal processing;stochastic resonance ;equivalent time shifting ; carrier synchronization

[l A RE U IR L O R B 5 R S i A B RE
HeREALIEIR SN ] T3 128 KA ot i 4538
MRS KR THRID 5 55 A5 e bERE ™

51 &

BEPLIAR I H AT 2 AR5 5 A B i 17T

2R, FIRTZEBERERS I 55 455 vh B & A A I s
Gt IR EEAHE 540 R RIS A e ) (5
S RERE A S 5 1 8 O MR P 1 5 7 vk S B A A
WFERZES BT LR BE LR BN T B U 5 Ak
TG 1 2 A, T 52 2 Rl A (S R STk
Wiy B — B RO R R G G,

* YRR HE:2015-06-29; &[] B #1:2015-08-21
#%  JEWERE : zhongzhouzxh@ 126. com

- 1170 -

AT A BEALILIRAIF T R 1] 38 23 0 T 285 )
A AR B =07 TR AR 55— BUA A Is
S PP A S RN 7 T, NP T B R A it/ [ 2
AR 2E R BLE, P, SCRR[3-4 118
T BERLIEIR N A5 5 A I, ¥ ) T 4L R R AL

Received date:2015-06-29 ; Revised date:2015-08-21
Corresponding author : zhongzhouzxh@ 126. com



555

SRIREL , AR IR - S5 RANT A% BEAIL L 1) 2 i ) 20

5510

FEHR N T BAE 51 0, L R T RE LR (1Y
F I SRS A A AR, X TR
ARG ICE R WA S R R, IR T
A REPRAT Y [F] 20 DR 22 b PEIE 45 5 26 — R BEALILIR
VIS R NP R S5 DN P (4 G R (2 L |
LHUE T A BEHL IR R 2L A5 S R, O
RE M I 7 1Y B a0 o LR 7 SN AP B A O 15 5 g
O E SR G R EOR IR A
W B AR e BENLIL IR A Z2 R K0S BT A B A 5
(AT A 5[5 5 WP T L A AR G R T
KT FEARRAERTT R THE R, AN REAR A 1l fi o
PRIRVEL 2 = MR R ) {5 5 RE IR A AL LSRG
B — A BEAL IR A T AR — S R L 55 A e
ot (ELIJJS AT A7 A IR R A R A R 1Y
75 N 2 G BERL IR I i m] LU S0 v BRI
(02 PR BE, DA 7™ AR 8 1 SR A R0
P, i B85 IR A5 5 B, B A R BE R
N T R LI RIS, A SO H BN AIR 1) 2
AR SIS Rk R MR = Y S i
B TR RS AU A 2 LIRS A |
TRIEAMEE R GE LA B M7 IR 51], DT 388 12 A A
IR IRARGE M T R R R T R T IR 5853
WA S, RIS R G (SR L

2 EiEkigit

AT H MR IRANREAL IR AR R
FE SO IE TS A5 5 A0 BRI 25 R AR Y TR) 58T, (R Ny
TEBCF AN IR 2 5, B A OB WA TE 21 8
PR RIS 5, I HLX 5 5 By 7R 2k 1Y) 2445 4
SARRL, BT AT LUR X (55 AT & , A B R
FE 5D iy (] 8
2.1 HEiRE

BlMIL AR 19 S5 R0 S A5 5 1 s Ak 1 R [
17 . IR SR B A P S B A 20k
(OIS iy

FE—% . PG T A R AT RE S B
IR, AR R 58K

FW AREAA FE rh R S TR RS 5

BE=4 A A B E  Y BE ML R
RG0, W SEBUE 5 1 AR M i e

F ML BEVUILIR R G S AR ST
HH A 5 S B S i

P BE ML AL PR e % 2o A v, — T T R — 2 il
PUESRAG H y,  (6) DR AT — R BEAL LR o R A

A 5 55— J7 T, AN A 5 T B o P HE A TR R
S5 BEALIL IR 2R G0 A4 B 2l HH SE IR 25, AT
CEIFNAALI TP iR N

. . \ er,m(ti) .
[ 1 W ;
YO | e P #g%fg O | st WA, (t)
T sz(’i)
BB R HE T
i
A S AR v

Bl 55 SR B AR B LIS IR el 7

Fig. 1 The diagram of equivalent time shifting stochastic resonance
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shifting stochastic resonance
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