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Gyrator Transform Hologram and Its Application in Image Encryption

LIN Rui
(School of Computer Science and Information Engineering , Chongqing Technology and Business University ,
Chongqing 00067, China)

Abstract: The gyrator transform hologram is proposed. The generation and the reconstruction of
the gyrator transform hologram are simulated by using the fast algorithm for computing the
gyrator transform. This new type hologram based on phase-shifting digital hologram is also
studied. A novel method is proposed for optical image encryption by using sinusoidal phase
gratings based on the methods mentioned above. In this proposal method, the angle of gyrator
transform, the frequency and the rotation angle of the gratings are regarded as the encryption
keys according to the rotation properties of the gyrator transform in the phase space. Two or
more cascaded gyrator transform systems are applied to realize the image encryption. The
simulation experiments are performed with two cascaded gyrator transform systems on the basis
of the phase-shifting digital hologram. The results confirm the feasibility, validity and the secure
performance of the proposal method.

Key words: Gyrator transform; Gyrator transform hologram; Fast algorithm of gyrator

transform; Phase-shifting digital hologram; Image encryption

515

PR GT DA H 7 25 JF i 5 o P P A Ak

FOE A5 B2 2 B R WL gyrator 84 42 B

2007 4F J. A. Rodrigo #1 T. Alieva 28 A fEWF 5T

— B A R G AN S (B B E Al b AR T — R
iy £ Pk 1E W ZF $i——gyrator 25 " ( Gyrator
Transform,GT), 45 T GT BG2# LB .
H T GT 053 B0f B I 28 48— e 7 i i LA L I
e T IE 20 F# Z AT LU — A 69 A B R0k
P AEHE G G B AL B, DT AT 3R A5 8 2 08 19 N

ESWME R HE R H 24 (No. KJ100717) % )

K (Gyrator Transform Hologram, GTH) ] ¥ i&.
AR A DL S GT J5E GT I Eig i 5
AR e ff BEA OGRS A DATIVE — Rl R4 & Wik 15
BXAEH RS w5 B GTH, I3FF] 1 H A2 #e
P EEAE ]y PR B0 — AT A 29 SR SR R AR % B
& T G

E—1EE MEFEQIT2—) B P0G 8L, FEEFSE T [ G EMR AL FE. Email ; linrui@ ctbu. edu. cn

KR AHY.2012-08-15; R A B #I.2012- 11-01



246 * T

¥ i 12 %

1 GT REXFXIH
BRRC S G 1 GT IR 3 S R

F(u,v)ZG“{f(x,y)}Zj j:rf(x,y)Ka(u,v;

co

x,y)dxdy (@YD)

Ka(u,v;x,y):ﬁexp {(i2n[ Cuvtay) »

| sin

cot ¢— (xu+yv)ese o} (2)
KO G * JRIRIEFE AL N o« B GT, K, (u,vs
) R s (s o) R 23 PR AR AR (o ) Ry 23
[ B AL RR. X a=0 B, G { % } I IESF AR Y o=
/2 WG x ) A bR S 4 1 1 BL AR S, GT Y Jig
A o HLAT AT A R

GAGH f(a, )} =G { f(x,y)) (3

G f(aoy) =G { f(x,y)} 4)
MG = AR R G { xR E (D A

G {flx, =G {f(x,y)} (5)

ALK OO IERE A E N o 1 GT 28 98 5.

WA SCHRL2 ], GT i L BB X2 th = AT
SAEEGRIRIE LR)eF R . E 1K 1) =
AT R BFERIE R EHEACF R, B
o SGE B Z (B A BE B AR R BB = )T GBS Ly
™SS Ly MRy =, )7 UE S L, iER
g =/ 2. Py FPy G35 Sk iy Y- TR B T

f= f=zh2 Sz

(a) Optical system for GT (b) The generalized lenses

B1 GTét%%a
Fig. 1 The optical implementation of GT
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Fig. 3 The numerical simulation experiments for the generation and reconstruction of GTH
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Fig. 4 Schematic diagram of phase-shifting digital
holography for the application of GTH
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Fig. 5 Numerical simulation experiment of
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Fig. 7 Simulation results of image encryption based on GT by using sinusoidal phase gratings
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