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Physical model of “cat eye effect” and its certification

Qing Guangbi, Wang Xuekai, Guo Yong

Chen Dezhang, Zhang Chengquan
(Southwest Institute of Technical Physics)

Abstract: In an optical system, “cat eye effect” can be modeled as a focus lens sys-
tem. Based on the model and Fourier transform, “cat eye effect” is proved while a laser
beam is projected on a “cat eye effect” system at an arbitrary incident angle, it will re-
turn along incident direction. Finally, the comparision of reflectance of “cat eye effect”
objects and ordinary objects is made.
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Fig.1 Optical model of “cat Figs2 “Cat eye effect” is equivolent
eye effect” system to a coherent imaging system
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Fig.3 Project on to a “cat eye effect”

system at an angle

- ” oA tolx,y)exp :F’—k[x(u ~ Fsinfyy) + y(v — Fsinfy) | ’drdy

Uz, y')= in Ur(e, 'u)exp[_Fik(u.r' + vy')]dudv

S [

[ _Fik (ux’ + vy’) ]dud'udxdy

:Fik{z(u - Fsinfy) + y(v — Fsinfy) |

exp

= J.J_wPAo to(x,y)

[ ol e e

F J.i:exp[;:—k(y+y')v]dv

exp[_le(szinﬁw + yFsinf,) ]dxdy

PAg JJ_OO zo(x,y)exp[_Tik(szinﬁm + yFsinBzo)]S(x + 2)8(y + y)dxdy

= pAg to(- z, - y)exp[ﬂle(.rFsinﬁm + yFsin@zo)]

o (71(— z, = y) (9)
A, F ABREEFEEIE, sinbg, sinfy, K HiH}
BF. (R AHRAREERSAAERRT
- £—#, FHEIE R R RR E, HRIRIEA A
BRME(0<p<1), HHBHLER: 4 —K
MFHRLUMET NS ARSI % R,

RN ERM 4RI R B B S B R [E
Fig.4 A “cat eye effect” optical system J-h)\(ﬂﬁl#, %ﬁ“iﬁﬁ&"fiﬁ]‘%ﬁﬁiﬁﬁ%‘?
illuminated by noncoherent light TR ERER T XENER, B EME
B BRI R E 4 FRBEA, MR KAREEHEN X HENAS, B
TR AR TIER, ] P, P, XL ANEMBHEE; r(0), 0(o) AAFTE LB




F19F% FH4MW YCTE AR A Y A R AE R 247

BEMAS A r(2), 0() B EMMBEAN L 4/, WAXRD,

r(z) A B\/[r(o)
(0(2))_(C D)(G(O)) (10
A B\ [-1 0\, ‘ r(z)\ (-1 0\[r(o)
e, (00 )=(, ) oasee paaozm (7 )= (1) (] 0)
(z) =-r(o)
E r
i 6(z) =~ 6(o) v

I7] B 15 B S 6 AR T TR R B R B R ]
4R, T AR " SBORE B X BR B AR LA (R R B AR BARAE, PR ST T LB 1 R SR AR AT
XM, HE, “HR"YEMKSASHUMERERRE - MEE R B

=.“5BIRBiR5EE B iR EIEREE

LB F S—FETRREERLEY R, L6 %585 R6, X8 RTRERLE
S, AR TR A 0, UK E 4R T fe i S 608, T 60 2 S A S T AR
S, MK E B AT B E R 0F = BAdS (12)

K, by HBS AR, A FETHAERAR IS E=EMRE, FEERN R, SB—EKHR
MZBROESRE, UE

B = dF/dQ (13)
X, do HHEMBFEEZ BRI EA LKA, B RSB[R BIREHRE, 20t
HA: dn = 2R3/ r}

B= k,Arin(R,6)*/(2R3) } (14)

XA, r, HIRWBARER. BRRERELH:
R, = B/A = [k r3n(R,0)*)/(2R}) (15)

2.7 B AR XFEIRTER, RETER.
dF = k,AdS (16)

K, by ARMIBICHE R FEYM . 20t E R,
d = (2R,6)*/r}
B= dF/d = [k Arin(R,6)*]/(2R,06)* (17)
R;= B/A= [kyrin(R,60)*1/(2R,0)*
HR,5R f—HE, &
R,/ R, = [1/(26%)1(ka/ k1) (18)
MOA6) RARHEF H, H 61, k> kb, BER SR, B HIR"ERHAEREART AT Y
EEREEREE,
m.4& R &

“HERR RS EAR. FXUET M H . —RESATIER, #—FH T
VeI R % 3ot I BR R B 5 R ) A8 T 06 R R AN AR AL YR AR AL A — IR A B 52






