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Abstract: The period of Amold transformation has some important applications in image scrambling, watermarking and information cover-
ing. In order to process image scrambling etc. more efficiently, meanwhile, to research the security of image scrambling using Amnold trans-
formation, the period and its rules need to be studied deeply. The aim of this paper is to find new fast algorithm computing period of Arnold
transformation. Using the relationship between iterative Amold transformation matrix and Fibonacci sequence, a theorem for finding period
of Amold transformation matrix from the characteristics of Fibonacci numbers is established. According to this theorem,a new algorithm
for fast computing the period of Amold transformation is proposed. The results of experiments show that the new algorithm for calculating
the period is much faster than old algorithms. Hence, the new algorithm is very useful for fast computing periods of Arnold transforma-
tions. On the other hand, the established theorem is valuable in theory. '
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m=x+y;
ym=x+2*y;
if (mod(xn,N)= =1 & mod(yn,N)==1)
Period=n; '
flag=1;
end
x=mod(xn,N);
y=mod(yn,N);
n=n+1;
end
%toc %iTEI TS
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% AmoldPeriod. m

% {EH FhEHE,2006.10.31
n=1;x=1;y=1;
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flag=03 % while fAFARE
while flag= =0
xn=x+y; % HE T —4 Fibonacd
yn=y+xn; % & T — Fibonacci
xn- modN = mod(xn,N);
yn_ modN = mod(yn,N) ;
if (xn-modN= =1 & yn_modN= =0)
Period=n+1;
flag=1; % while {E3F453R
end
x = xn- modNj;
y=yn_modN;
n=n+1;
end
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