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Double random phase computer generated holograni>ofiasynmetry
fractional Fourier transform

WANG Hong-xia, SHENG Zhao-xuan, MAO Cai=rong
(Deparment of Physics, the Second A rtillery Engineering=lnstitute, Xi’an 710025, China)

Abstract: A new optical encryption technique based on double random phase computer-generated hologran of asymmetry
fractional Fourier transfom is presented In thismethod, o phase functionsare introduced into the input image and its fractional
domain gpectrum before the fractional Fourier transfom hologram-ofiariginal object of different order in the x and y directions The
transformed result is coded and fabricated into computer-generated hologram. In order © reconstruct the encoded image, wo
random functions and two orders must be matched Because/the" decoding keys are added t four from to, anti-counterfeiting
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intensity can be mproved greatly when it is used o encryptiimage or anti-counterfeit
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Fig 1 Reconstitction optical system device of double random phase CGH of
asymmetry,FRT, m—PN filter, L—collimation lens, C;, C,, C;
cylinder lens, P; —inputplane, P, —random phase filter, P; —output
plane

P PA T JFIAE S f(x, y) JNEEH Fy 000
YT IIBEAT RN B — 4 33 43 B0 B I A e 15 2]
Fi (u, v) exp[ib(u, v) 1,/EE R H— R EEE HAT S W
YRR AR R S B —As 4 B 191 ¢, G, 38R
M, =M, =exp[ - ib(u, v) PEWFASE F (u v),iX
— R AR IE B A SE B L 1 P X R (u,
VI x5 TR SERBZRICA o B — 2433 43 A5 B AR 45
Z| f(x, y)exp[in(x, y) 1,58 — R HE A7 AR F 9 7k JE 1
HATHFSEIX — 25 W 29 Cyo TSR £(x, y)A2
S REMSEEIE f(x, y)TTEH M, =M, =exp] -
in (x, y) PRIBEREEFUVEAL ;A15R f(x, y) 2 IERY SEEL R
B BEHLAEAZEREL exp [ in (x, y) TR LA F S 3 AU
MR R RIS bR o EFES: ¢ F1 ¢ RN 1, C,
MEERE R & 380 P, BREESE C T . RIES
B B AR ) 2 SEI A
d =f (1 - coshy) =f 'sin(d;) (3)
f' =ftan(o, /2) (4)
o, OUPRIEERER ¢, =B /2, d, AHIATE P, EUE
Wh P Z [AEE S o
d =d =% (1- cosh,) =f tan(d,/2) (5)
f ' =1fsin(o,) (6)
K, b, =am 12, d, NIEM A P B C 2 RIYEEE  d
RS C 2T Py Z BB E

ALTJooooottd

KU HTRAT B9 MATLAB 15 5 HEAT S R A A0



622 b

SIS

20054F 12H

SERG R BUS N 128 X128 KRB T EE HIF
EEE R NGB  E 2ak
u :l"'--z L-x’g-‘i

o o BEHLIH AL R
—

Fig 2 Results simulated by computer

a—original objects b—double random phase CGH of asynmetry FRT c¢—
reconstructed result by ordera = - 0. 1,8 = - 0. 5 d—reconstructed result
bye =-01,=05 e—reconstructed resultbyoa =0 1,8=0.5 f—re-
constructed results by order & = - 0. 1, 8 = - 0. 5 without phase of
exp[ - in(xy)]
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