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Impact of incidence angle on characteristics of “cat eye” target
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Abstract ; Laser radar cross section (LRCS) which represents the laser scattering characteristics of a target, is applied
widely in the design and evaluation of the active laser detection systems. Based on the definition of laser radar cross
section ,a perfect laser radar cross section model of a cat eye target with focal shift is built under the conditions of nor-
mal and oblique incidence. The computation formulas of detection distance had also been derived. The rule of LRCS
and active detection distance as a function of incidence angle and focal shift had been discussed. Then the impact of
incidence angle and focal shift on LRCS and active detection distance is simulated through numerical computation .
The results demonstrate that the effective received area of a “cat eye” target and reflected wave divergent angle will
attenuate as the incidence angle and focal shift increase which consequently result in decreasing the LRCS and active
laser detection distance. The study will lay the foundation for the design and performance evaluation of various laser
detection systems.
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Fig. 1  equvalent model of focal shift “cat eye” target
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in the condition of oblique incidence
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Fig.4  detection distance vs focal shift

3 sl 17IE AS AP “ AR B A S5
(1 A ST LRCS 7 A (1) H S5 ) < [ S 1T 1) 1F 72
BRI AR B AR LRCS M, X2l
TESCFRNE ARG O0 T, B AR R A B R R S R ™
H AR AR LAR 080 N LR [ 38 A BICAA 3 R o

P 4 S T IE A AT OGN E 25 5 4
R”Hire ez mnyx ZiZk, NEH T LE
MR R AR B AR O 32 S R R B ) 52
AR, PRI P i A 25 45 et A 08 DA A1 o

BIS R 1 A IR H AR Bl A S f F e 48
LRSC H)ZZ A4k, BR TR, A0 25 e B s 00 T
MLk o Horp AR A 0 28 Ak L =X (12) WA E
H(0 ~0.19 rad) , B A A2 AT H Y (0. 1 ~
0.5 mm) . AEIHRT LI H 2 24 i iy — e (B I
H s LRCS B O6 AL A 3 /), 3 2 5 oy
VAN ik DN i N E R AN R S QS E DT AR 1 V53
RSN A G A % A 200 B S T 14 55 Wi e
R X B8 4 B3 A S T S B0 A R H A 1Y
LRCS Z8 /)N,



434 ot 5 4 sh

415

90
80
70

60
50

LRCS/m?

40
30
20
10

0

0 0.04 008 0.12 0.16 0.2
AT/ rad
BS5 A AR BRI LRCS 195200
Fig.5 LRCS of “cat eye” target vs incidence angle

8000 .
—e—d=0.1 mm
—#—d=0. 2 mm
7000 =
___d=0.5 mm
6000 1
£
® 5000
LY
2= 4000
¥
3000
2000
ool v
0 0.04 0. 08 0.12 0. 16 0.2

A/ rad
6 AR B S 1Y 5 R

Fig. 6 detection distance vs incidence angle

K6 P 1 g M g 5 — i (R HAOL T 3R
P BSHE A 38 R AR 3, AT UR Y - BEE AL
FROHE R, TSR B B W/ o B R T
N AR 8 R | AR AT A4 A T AR 1 9 i B A 7 /0N
MIELS A 6 I T LA - AERl— A AR, B A i
A XS HAR LRCS RS20 2T A S 15200
5 & i

ARSCHR UG T2, L LRCS 1Y€ L&,
T TIEA SRR AS FET T EEC IR H bR
(9 LRCS J5 7 S AR I B 15 07 A, e ack 5 {853 7 1) 7
EWFTE 7O A A A REIR T H bR B £ X H AR
LRCS K JHOE Fah PRI B g 152 i, 45 R R 0. R
NS — 7 A RO O A RE P AR 1, IR A
5PN R A8 A 5 R Il e A 1A B R H
WA RASLAR AL BRI R LRCS KOt 3 sl #8500
OV FBE RS s REA S D0 T B AR — 2 I A A 38
FF LR HIR” H bR LRCS K R BE 5 1 9] 5 AR
XF TS AR B R U, B AR AR A2 AR LRCS K
PRINEE B 200 2

PRI P 2 FRAE O T A R SR E 1 1Y

HEERERIIR B LRCS LA B IR ™ HARIRIIXS T
WO ESRIN R SR BT P RE PR KA 2 AN
HHHE.

SE

[1] Zhao Yanzhong,Sun Huayan, Song Fenghua. Effect of in-
cidence angle on reflecting characteristics of cat eye effect
[J]. High Power Laser and Participle Beams, 2007, 9
(3):364 -368. (in Chinese)

XA A, FVHEHE , R AR BRGNS A X A HR A0
B REE R e [T ] 380 5 kR F R, 2007,9(3)
364 —368.

[2] Qiao Ya. A study of the laser active reconnaissance| J].
Electro-optic Technology Application, 2005, 20 (3 ).
22 —24. (iin Chinese)

TR WOt E B A BRI [T]. S AR BT,
2005,20(3) .22 - 24.

[3] Zhang Bo, Niu Yanxiong, Zhang Chu. Analysis of factors
for reflected wave power of “cat-eye” target[ J]. Infrared
and Laser Engineering,2009,38(3) :420 —423. (in Chi-
nese )

SR, 2R e, kA, S AR E AR 1] 3 T 3 0 5
PR Gt LI ] 2050 5 30 T #2, 2009, 38 (3):
420 -423.

[4] Wyman P W. Definition of laser radar cross section[ J].
Appl Opt,1968,7(1) :207.

[5] Gao Wei. Calculation of laser radar cross section for direct
reflection targets[ J |. Acta Armamentaria,2004,25 (5) .
694 —696. (in Chinese)

1 BRI RS H BRSO I B i A Sk U] 2
T2#4%,2004,25(6) :694 — 696.

[6] Sun Pengju,Gao Wei, Wang Yuefeng. Calculation and ap-
plication of laser radar cross section for targets[ J | . Infra-
red and Laser Engineering,2006,35 (5):597 -599. (in
Chinese )

P2 , 8 T2, TR . HAREOE #5055 07 s
B BE5E ()] 2050 5 Bt T #2006, 35 (5)
597 —599.

[7] Zhang Bo,Zhang Chu, Wu Dongsheng. Analysis of oblique
incident angle on retro-reflected wave power in “cat-eye”
target[ J]. Laser & Infrared,2009,39(10) ;1046 — 1050.
(in Chinese)

SR, kA, AR A, S5 REASTH R AR H b ml
WeIh R pHr [J]. Ot 5 4 4h, 2009, 39 (10) -
1046 - 1050.

[8] Dai Yongjiang. The principle of laser radar[ M ]. Beijing:

National Defense Industry Press,2002:6 — 11. (in Chi-

nese )
L. WOE TR B [ M ). bt BB Tk s RAE,
2002:6 - 11.



