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Tab. 1 Images scrambling degree with the scrambling transformation
0 1 2 3 4 5 6 7

[ 4] 0 2463 0 2308 0 2543 0. 2732 03173 0 4001 0 4812 0 5624

Arnold 02463 02421 02628 (03388 05136 06900 07318 07064
8 9 10 11 12 13 14 15

[ 4] 0 6612 Q0 7112 0 7229 0 7292 Q0 7155 0 7148 0 7339 0 7358
Arnold Q0 7081 Q0 7336 0 7352 Q 7513 Q0 7540 0 7214 Q0 7342 Q7312
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Fig 2 Relation of the number of images scrambled and ISD
(a) Scrambled with transformation presented in reference [ 4] ; (b) Scrambled with Arnold transform ation
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Image Scrambling Degree Evaluation Method Based on Walsh Transformation

BAI Sen"*, LIAO Xiao feng'
(1. Computer College, Chongqing University, Chongging 400044, China;
2. Chongging Communication Institute, Chongging 400035, China)

Abstract: In the context of information hiding and digital watermarking, it is of major importance to evaluate the image
scrambling degree (SD). It is helpful to decide what kind of transformation to be selected to scramble an image and how
far to scramble it in order to obtain the best imperceptibility and wbustness. To present a new metric for objectively
assessing the SD. The method utilizes the performance of energy concentration of Walsh transforation and takes into
account the characteristics that a good ISD measurement method should be contented. Fxperimental results show that the
poposed method is effective to assess the ISD, which correlates well with subjective assessment.
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