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Discussions on applications of Arnold transformation
in binary image scrambling
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Abstract; Considering the characteristics of binary images scrambled by Arnold transformation, we discuss the
scrambling period for binary images and propose an efficient Arnold transformation strategy , namely scrambling on fe-
wer pixels (SFP). By analyzing and comparing different anti-Arnold transformation methods, we present a one-step
image recovery method, the adjoint matrix recovery after iteratively moduloing ( AMRAIM) , which aims to avoid the
error caused by accuracy limitations when directly computing the transform matrix power. Experimental results show
that the scrambling period for scrambled binary images may be one half of that of the Arnold transformation depending
on the image contents. The calculation speed is improved by scrambling pixels with less proportion in constituting the
binary image. By iteratively moduloing the transformation matrix, we obtain the one-step Arnold transformation and
its adjoint matrix for anti-Arnold transformation, which recovers the original image in a single step. Combining SFP
and ARMAIM in binary image scrambling by Arold transformation, the computational efficiency is improved.
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Table 1 m, for Arnold transformation under different N

N my N my
2 25 50
3 4 50 150
4 3 64 48
5 10 100 150
6 12 128 96
8 6 256 192
10 30 512 384
12 12 1024 768
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(with scrambling cycle of 15)
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Table 2 Comparison of time costs for different scrambling strategies
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