%38
2014 47 H

%54 1 1 G| S s SN

LASER TECHNOLOGY July,2014

XEHE . 1001-3806(2014)04-0565-04

= BT AT B RS IR A i A2 B =2 0
HOBIEEERRE b

(R TR BH TR, T 710025)

FE . 7 ROTAS AT PO G AR 4 5 e R SR T E — Ak A DG s R, B AR BT T e EE AT
PEXPF IR TR, DACE TGS HEARER U] TS 5B ATH 255 — e i e AR5 3]
PIFME L, FE AT T AESO G B R i 09 TR, (5 E 40 T AN R R A TR AR 1 b mm . 4551
T AR AR RO T RCRAAE 22 57 MR 100kHz B THRBCR b o 058 A 18 58 2 343
THHCRIEBE TIRSE

K BOLHAR BT A HARD

hESES: TN9TT XERFRRRES: A doi 10. 7510/jgjs. issn. 1001-3806. 2014. 04. 026
Effect of high repetition frequency on laser decoding recognition process

ZHAO Qian, LIU Zhiguo, WANG Shicheng, ZHANG Shuai
(Department of Control Engineering, The Second Artillery Engineering University, Xi’an 710025, China)

Abstract: To estimate the impact of high repetition frequency jamming on laser decoding, the normalized cross-
correlation function method was adopted. The effect of high repetition frequency jamming on precise frequency code during
the distinguishing process of decoding was quantified under two circumstances. One was that only the jammed signal entered
into the time-gate, the other was that the jammed signal entered into the time-gate at a certain time before the guiding
signal. Experimental results show that the jamming effects are different for different jamming ferquency and the jamming
effect is the best when the high frequency comes to 100kHz. The simulation of the effect of different factors provides the

basis to analyze the jamming effect of high frequency signal.

Vol. 38,No. 4

Key words: laser technique; high repetition frequency jamming; cross-correlation; coding and decoding

[l

51

WOGH S 2 b T SR AR S5
TR 0T B A R R R A ) R A
AR 1 FU B B OGS AR xR
S H AR | 25 E S TRA I R HOG T = 5
TR,

POLH S THUHOR T2 A BOCA IR TIEAR
TV T HeHA PR iR T 58 5 TR T
[0S Sy 1B 1 /N S 7 N R D W S
A I T, Hrh I = U T X4
FRE SR ST PE A R A, R SRR A R S B
A TRIBTF AR, BOR LB HLE R 1A

eI B §E(1991-) 55 W05k, B2
FROLXHT BOL T 05 BT H BT

# WIHEE R N, E-mail; wshcheng@ vip. 163. com

Wk F 1 :2013-08- 12 ; ORI B R F 41:2013-09-24

IO 76 5 TR T EERROE T4, th T AT TR,
T X HOEH T 055 HEAT I AU ), X By
M RE S AR A MRS B A B Y TR RO
4o PR, A — o B e T 3, SO e E
THLIE A2 BB 2 ) AR AT

AR O v F 40 B S, AR SO X O i
Ty, TSR AR U B B i TR ROCR BEAT T
B, ELAE TGN T 7 G A A 48 U 9 BEER R OE
HATIRCR AR

1 SEMMETIH

e RO T Y A SR W] 23D i X e 2
At PR G e e EEA PP AR, SR T AR
B e AT LA SOCR

39 = EAROL TR A < il RO
513k Bl OL S5 SR N R AR A bR SRR
I A O TP o, AT AR LS



566 Moo AR

2014 47 H

I PR T ARBTG5 S R
A GELIE R AR AL B LA 5, TR H A AG
AN E P N, B O ] T 2R R U A5
SRR, ol 4R U R 5 B M85 | , M ik 21+
PAER

o ELIHOCIE A TR S A TR
SHRETH A S AR, Aot e
TS B TAEHLE LA K H AT 32 2Rt Ui it vl
TR AL TR PSR E N BA 5 T, 4L T 8iE
HRESRSAE I AR, BAEBUE BERR
B RTE, 75 2000 I Bk S W fE R A

Rt A
2 BT XHD

2.1 FERAIMERAD

A BT b SO S A5 2 78 B )R B e
— A PEPEAR B A O K o AR SO UK ff 45 %
1y ™) AT E O T BOG gR RS BT P B
(1) 5 F 43T o

e it 3 R 2 48 G i 0 RO Bk vh ] B AT, 7E
A RS 0 P 1 s AR AR kbR g vl R
i

o=t + AT, x (i=1),(i =1,2,3,) (1)
e, HVIER KRS Z ¢, 5 @ A ket 2

K 0 00 S5 P Jk o 1) B 2 2710

AT = {AT,} = AT,AT,AT,-- (2)
DU A A0 23R D JOk o S5 53 A G T 1 T

AT AT AT

0 of . L1

I I

N-1 °N

t/s

Fig. 1 Precise frequency code pulse in temporal distribution
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Fig.2 Principle diagram of sliding match decoding
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Table 1  Precise frequency code

index period/ms  frequence/Hz

1 99.97 10

2 99.48 10.05
3 99.06 10.09
4 98.57 10.15
5 98.22 10. 18
6 97.87 10.22
7 97.38 10.27
8 96. 89 10.32
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Fig.3 Normalized cross-correlation function of different sampling period
with precise frequency code 3 and decoding equation parameters
M=4
a—sampling period 0.01ms b—sampling period 0. 005ms

03_.;._;'1.352 i
02010 20 30 40 50 60 70 &0 90 100
hl"h repetmon frequencx Jammlnm’kHz

b

g -"& ikt ki

I\Jb)-h.u‘lfe'\w.lm\ﬂo—

.—d.—n 1
10710 20 30 40 50 60 70 80 90 100
high repetition frequency jamming/kHz

coeoooeeo -

Fig.4 Normalized cross-correlation function of different decoding equa-
tion parameters with precise frequency code 6 and sampling peri-
od 0.01ms
a—decoding equation parameters M =4  b—decoding equation

parameters M =7
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Fig.5 Normalized cross-correlation function with different leading time

a—leading time 300ms b—leading time 500ms
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