HNRSHBEFZHE
52, 100902(2015) Laser & Optoelectronics Progress ©2015( 1 [ 3 5) e a4t

BT 54 BORIBE HLAH O g A0 1) = 45 80
m#5WR

AEBY nFx' & & BRI AEHE
AR EEM T AR TSR TR R, WA A FKJE 050003
SRR SR B AR AR R B IR R S AN T R N S8, bt 100084

FE P T AT A B BE LA L A B = 4R fE B BINE 5 RoR O R I A B SRR R KR
HURH A7 FE A B 3+ A R A 9 A5 8 v, o BRI A 7 B I o7 19 4, 0 B o i 5 0 2 B, S BRI S A
S b = AR R A R S 3200 R OGBS AR T B, TE S BN S R A R 9 R IR TR R e L R T
TN B R A B B A i BB E T S AT AT

KR 2R HEAR; U EE B A =4k RoR; FEYUH G 4 5

HESES 0438 MXEARIRE A

doi: 10.3788/LOP52.100902

Encryption and Display of Three-Dimensional Information Based
Computer Generated Hologram and Random Phase Encoding

Kong Dezhao” Shen Xueju' Zhao Yan® Cao Liangcai® Jin Guofan®
'Department of Electronic and Optics, Shijiazhuang Mechanical Engineer College, Shijiazhuang, Hebei 050003, China
*Department of Precision Instrument, State Key Laboratory of Precision Measurement Technology and Instruments,

Tsinghua University, Beijing 100084, China

Abstract A scheme of three—dimensional (3D) object encryption and display based on computer generated hologram
(CGH) and random phase is presented. In the scheme, according to the reconstruction system of three—dimensional
objects, the random phase masks (RPMs) are embedded into spectral information of CGH, then the encrypted CGH
(En-CGH) is obtained. When the En—CGH is decrypted, the conjugate random phases as the keys are placed in the
right position, and the decryption and reconstruction of three—dimensional objects are realized. The system structure
of this scheme is simple. The introduction of RPM improves the security of reconstruction system. The efficiency
of the encryption and the capacity of information storage are both improved. The numerical simulation verifies the
feasibility of the scheme.
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Fig.1 3D encryption and reconstruction based on CGH
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Fig.2 Encryption and reconstruction of 3D object. (a) Encryption; (b) decryption
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Fig.3 A typical setup of 3D decryption and reconstruction
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Fig.4 Encryption of‘jet’. (a) Original 3D object jet; (b) encrypted CGH; (b) decrypted image without keys;
(d) decrypted image at 190 mm; (e) decrypted image at 200 mm; (f) decrypted image at 210 mm
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Fig.5 Encryption of ‘ABC’; (a) Original 3D object ‘ABC’; (b) decrypted image ‘A’; (¢) decrypted image ‘B’;

(d) decrypted image ‘C’
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