5 427 4 W BT 5 fF B % ik Vol. 42No. 4
20204F4 A Journal of Electronics & Information Technology Apr. 2020

H T2 HEHEALTTHRAN X FibonaceliR SR F B & N %

EIE S S S i e kR &
(FHFBRREFITHEIF TEZR  FF54R  161006)

W OE: N TRIOCEINE B RET S AN 5, Brik RSB R 0 55 DA K SRR R O BE B LAE AL g A 2R
GEX B 1ANAT S BE B AU AR ) L, % SRR TR AR A AR AT A X FibonacciiB T R4, FEH —Fhu 2 EEm
W AR ARTR R BEALAE A7 2 AT b B S UG AT AR S g A AR AR R AR e, T IR R G % 58 LB HLABE AR
TG B A BURIER G, IR H RN . N2 &GS G T IR, 3 — P m e UK
PER LT . G W] e AR B ARG F BT X Fibonacci iR R EE2E BENUBAR , AR v s SRR K23 & A3 A
MR AR, e IR LogisticVR it 7 A A ST ER A, 3R m S AR 38R RO U o TR IR A B SO A (E SHA-256 42 Ak
TRIEYMEAR AR A R B 24, AR AR S B IERAR L, B3] “—k—%" MR, RaEEIRpiEF ]
SCHH e /A SCBURNE, RS SRR . SR LR W SE W S R IR, B RO, BT,
R AR S A s, R — e e A P i 5 BB 25 752

XHEIR: e EURINE; | U Fibonacciiiii; MBEIEAHA B He; FEIE/RER; —IK—%

FESHES: TP309.7 XHAFRIRES: A TEHS: 1009-5896(2020)04-0988-09
DOI: 10.11999/JEIT190514

Optical Image Encryption Based on Spiral Phase Transform and
Generalized Fibonacci Chaos

GUO Yuan XU Xin JING Shiwei JIN Tao JIN Mei
(College of Computer and Control Engineering, Qigihar University, Qigihar 161006, China)

Abstract: In this paper, an optical image encryption algorithm based on spiral phase transform and new
generalized fibonacci chaotic system is proposed to solve the problems of the Fresnel domain double random
phase coding system is insensitive to the first diffraction distance, uneven distribution of chaotic sequences and
weak resistance to choice plaintext attack. The plaintext image is encoded as phase information and spiral
phase transformed to overcame the insensitivity of the first random phase template and diffraction distance of
the Fresnel diffraction transform-double random phase encoding system. The sensitivity of the optical keys is
improved. The weighted interference between secure image and plaintext image is added to further increase the
sensitivity of the optical keys and dimension of key . A generalized Fibonacci chaotic system, which could
generate uniform sequences, is constructed to generate phase templates to overcame uneven distribution of
logistic chaos and improve the efficiency of key transmission and the sensitivity of the keys. The chaotic initial
value and parameters of spiral phase transform are related to SHA-256. It makes the keys change with the
plaintext and achieved the effect of “one encryption at a time”, and enhanced the sensitivity of the plaintext
and the ability of the resistance to choice plaintext attack and avalanche effect.Experimental comparison shows
that this method can effectively increase the plaintext sensitivity and key sensitivity. This method’ robustness
and the key space are sufficiently secure. It is a high security optical image encryption method.
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