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Research on an improved identifying algorithm of laser

pseudo-random code

ZHAO Kai-tuo,TIAN Zhong, TIAN Dan, LI Hao
(Research Institute of Electronic Science and Technology of UESTC, Chengdu 610054 , China)

Abstract ; According to the pseudo-random code without repeating rule in the laser guidance signal , introduced a modi-

fied method to calculate the least period of the guidance signal based on the traditional continuous minus method. The

algorithm found the least period based on the greatest common divisor of the received adjacent threaten pulse time

space ,and compared with the received signal continually to correct the error,and then deduced the key value which

shows when to stop the algorithm. Used the modelsim to simulate the algorithm,and gain the expected decoding and i-

dentifying end. In the hardware ,implemented based on the XILINX FPGA which indicates the algorithm can identify

the least period of the pseudo-random code with receiving a small quantity of guidance signal,and then launches the

high frequency spoofing pulse to cheat the enemy accurately.
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Tab.1 forecast probability with different limit
limit P T limit ()50 553% P
50 0.943 0.734
60 0.965 0.649
70 0.986 0.788
80 0.954 0.762
90 0.932 0.655

I Limit Sk 70 [ B, AT DA S A b T
WO by S/ NE, I HEG RO AR BE Limit (BT
SRR & T AR, Bk AR E A 1
TNo

The first

pulse arrive
time t1,t2,t3

Calculate the .
gedl of Atl=t2— o| Least_period=gcdl

TIRIA t2=t3-t2 Use this as output

— 1 !

N Compare with the real
02?:;32::: egf(fd pulse to check if the
p error is acceptable
vy
Calculate the

# gcd2 of gedl
and A t3

Y

Least_period=gcd2U
se this as output

g

if the error is
acceptable

Correct the error of| N
the least period

Calculate the
ged3 of ged2
and A t4

B RISk R
Fig. 1 Identify arithmetic flow

XoF T 22 8% U K o, G0 SR DR/ TR I
{14 e AR 55 S PR 38 3k JEU M ik oA 22 e o T AR Y
JU T, AT DA S DSRS0 . [R5 o S53h $3
R, PR AN BEAIL 5/ B B e ] LA
5L TE S e, T o T S
3.3 fFRRIE

ARG SR BLAE RN 2 Fros, A g ik
A 21, B bl £, CL, C2 8 4t d5 J W o
(R Bk ol sk )5 B, D S SRR I IR AR S AL E DN B
GERFRENL, F S A e RS A%, G i/
W 0 bs AL, By IS a0 B/ R . TR
HEZh 6,7 ,8 F I dar A B4 Jik i 18] B I 8] 53 591 S
15009 ns,24985 ns,4992 ns, ¢ Jo B H 1 5% /N JE 1

5 4989 ns,
J15009 |24985 Tissz A
6 I7 I8 B
1995 J5003 5002 o
5012 15008 [24984 C2
1 Lo L
. [ Sy
0 50030 pooo. F hosglo
. G [
0 H 14989

K2 FREfiaL5H
Fig.2  system emulation outcome
AT RER B R 8 Ak Bk 2, HEAT LA
TG T R R L O BE LR 51 ) B /Nl 9, 0 AR e
AR SR B A AR S0 M s e — 8 IR 22 TS FL N
Wn] DUERA R HEAT I8 58, DATIT RE LA d /1N J 480 2y 18] s
TR T — 5 BB M A Dk i A T 5 M0 o
4 PHRENLIE SRANE FPGA 23
% Xilinx [ Virtex 2511 XC4VLX40 5 4 o
Frdne/IN T 390 8 R0 50 Ak B, T AE 4232 B 23 B A
ChipScope Pro HJ LIKE 12 85 73 BT AN | G2k 53 B s 11 HE
L 1/0 S8 HIEAE AT, T & B AT RS

9
e

Chipscope I (55 BIE WK 3 iR, RE
BF4h ok 100 M, B DL — A B 4eb JE1 9 55 10 ns, Pulse_
toa S HEUSEI Y Jik ek ] 475 5L, , infer _out AU 3] 1)
ot TRI A SN b e /N Jl 91 I %) T Jok we bk [8] 45
Ko Interval Ay ik o [5] B B[] - least _period A 5 ]
HH S Y e/ JE 5 : 5000030 x 10 ns,,

0 sigal it | 3 1 £
*least period {SOODIOID 5003 )
it 17 ] \
epleta [molns] e TS )
AT e e T BIS0S )
*iterval wwber | 19 13 3 )
- pilse wm i 1 i )
Sl Gs0) B ] )
& infer s 1 ! 8 )

infer sue 00

K3 FPGA NERE S
Fig.3 signal extracted inside FPGA
5 & #®

PATERS T Oh BEATLE ) RO 5 0 5 B 7 7 L



222

ot 5 4 sh

5 40 &

TEB B, AR SC4 H T FPGA SEBRAGSE S UE ] 1T 83k
FREAF AT SE B o ARGEUCE A O bk nb {5 5 2kt
(A, SR e ] s , SR FHACE 14 e AR £ — 2 Y
DRZEJE N W] DLRORIs b is 36, g s S ), 1
Gt /N 0 BT P ) 52 e Bk b 2R A7
RO 0

S 3k

(1]

[2]

[3]

Tong Zhong-cheng. The minimum period identify technolo-
gy of laser pseudo-random code[ J]. Laser and Infrared,
2007,37(5) :415 —=420. (in Chinese)

B WO D BRI g 55 1 B /0N A 91 3R 5 BOR BIF Y
[J]. 8ot 54141,2007,37(5) :415 - 420.

Fang Yan-yan, Chai Jin-hua. New kind scheme of laser
code in the laser terminal guidance ammunition round
[J]. Infrared and Laser Engineering, 2005, 34 (5):
536 —538. (in Chinese)

Dt , S e, WOLA T S0 5 R AR 2R G0RT B O
i T ()] 2055 O T ,2005,34(5) : 536 -
538.

LI Jun-bo, YANG Tao. A method to decode laser-pulse se-
ries based on autocorrelation [ J ]. Optics&Optoelectronic
Technology ,2004,2(4) :34 —35. (in Chinese)
R T BT AR LT]. b
556 F4AR,2004,2(4) .34 - 35.

Jiang Tao, Yue Xin, Sha De-liang. The application of
pseudo-noise sequences in radar signal design[J]. Ap-
plied Science and Technology,2002,29(7) :17 —18. (in
Chinese)

LR IRR, WSS PREALT S AE IS ME S BT P

[5]

(8]

ML AR ,2002,29(7) .17 - 18.

Tong Zhong-cheng. The comparison of code identify tech-
nology between laser seekerand laser warning equipment
[C].,2005:228 —233. (in Chinese)

G BOETT R SO B LA U R
JEHHARE RGCEL Cl. i+ — 2D EAR S &
GrEAR AU AU H T Tk S R4, 2005 :228 - 233.

Ju Yang-feng, Ma Ba-qiang, Yao Mei, et al. Encoding and
jamming technology for laser guidance signal [ J]. Elec-
tronics Optics & Control ,2007 ,14 (1) ;85 —87. (in Chi-
nese )

ELFRee, ham, kA, 55 WO S5 5 00 g A% AT
PLHARLT] . oedE ] ,2007,14 (1) -85 - 87.

Bai Hai-dong,Zhu Li-min. The recursion relization of the
greatest common divisor of many numbers with the contin-
uous minus method[ J]. Journal of Jixi University,2005,
5(3):39 —40. (in Chinese)

FEEZR AT A5 4 2 R 72 5K 22 B0 B R A 25K
FR B I SBR[ T ] Mg P 724k ,2005,5(3) 39 ~40.
Wang Shu-cheng, Wang Qi-hua. Realize 32 bit float multi-
plication and division using FPGA [ C ]., 2000;
815 - 817. (in Chinese)

FIRRL, AL FPCA S8 32 7 aRERIA L[ CJ. 55
IR 45 B35 B L 46 S8 B« o
EHLK T 2% 25 ,2000:815 - 817.

Tian Geng,Xu Wen-bo, Hu Bin. Xilinx ISE Design Suite
10. x FPGA Development Tutorial [ M ]., 2008:
159 —175. (in Chinese)

FH#E, 14 303, $I#. Xilinx ISE Design Suite 10. x FPGA
TR IR —— 2 BBt (M ] st ARMEBH AR
#1,2008 :159 - 175.





