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Optical image encryption based on Fourier ptychography
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(1 Unuwversity of Chinese Academy of Sciences , Beijing 100049 , China ;2 Academy of Opto-Elecironics ,
Chinese Academy of Sciences , Beijing 100094 , China )

Abstract We propose a method for optical image encryption based on Fourier ptychography (FP).
On the basis of 4f double random phase encoding system, the filter aperture ( probe) is placed at the
Fourier plane, so that the object support constrains for phase retrieval of FP are imposed by the
confined optical-transfer-functions in the Fourier domain. Furthermore, we adopt the low numerical
aperture objective lens and the variable-angle illumination, which simplifies the device effectively.
Numerical simulation results show that the method has the merits of high convergence speed,
feasibility, robustness, decryption quality,and security.
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Fig.1 Schematic of optical image encryption

based on Fourier ptychography
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Fig.2 Data used in simulation
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Fig.3 Decrypted results with different probes

2.2 Z==WaMm

N T RAER B R AR T, TR R A IE
il B FREL LA A7 A 15 1) % T R R AT S 40 2 5
P 4 Ay AL S 6 figp % L1 Ok 114 4R A A2, G o
4(a) F14(b) g 7 fife 55 05 RF AH L4 Bk R A £5¢
B KL ARG e L i A 2 R A R P 4. (e) A
4(d) R FFN I 5 R AN [ A 2R B i 85 Ok 1Y
PG AELADLAE SRR T, (O RS 1R 1 4R B AN E i 4
H T B PR AR R U, R T AR D — BB

(2 B, X HE— P s TN R G ek

(]

(€9)

(a), (b) A REE K1 iR Fe B2 L 3t Ok A 41 s FAR £62 5
(), (d) AR HIFIN 2 i AR AN [R] R A 4 1 ke B 4R LR 467
4 HRRHWHAOBELER

Fig.4 Decrypted images with wrong probes
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Fig.5 Decrypted results under the attacks of divers noises
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