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Perceptual Similarity Metric for Application to Robust Image Hashing

TANG Zhen-jun, WANG Shuo-zhong, WEI Wei-min, SU Sheng-jun
(School of Communication and Information Engineering, Shanghai University, Shanghai 200072)

Abstract To measure perceptual similarity between an original image and its modified version, we propose an objective measure
that is relatively stable to normal image processing but quite sensitive to significant changes of the image content in local areas. This
is achieved by low-pass filtering the two images, dividing them into overlapping blocks and determining similarity between the
corresponding blocks in terms of correlation coefficient that is mapped to the interval [0, 1]. Based on previous calculated
correlation coefficients, a ratio is calculated between the smallest and largest correlation coefficients and defined as the perceptual
similarity. Experimental results show that the proposed metric is not substantially affected by normal image processing. It provides
indication of changes in the image contents when its value becomes less than a given threshold. The proposed metric is useful in
applications such as image hashing and CBIR.
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Tab.1 Processing corresponding to indices in Figures 2 and 3
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Fig. 1 Differently tampered Baboon
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Fig.2 Perceptual similarity between original images and their
processed or tampered versions. Indices in the abscissa

represent different processing
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Fig.3 Comparison between PSNR and S. Indices in the abscissa

represent different processing
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Tab.2 PSNR and S values before and after image processing

EHTUEY o= 0.9 JPEG Q =50 JPEG Q =90

PSNR {8 (dB) 24.5 22.3 23.8

S 0.981 0.970 0.985
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Tab.3 PSNR and S values before and after tampering

K 1(a) K 1(c) & 1(b)
PSNR {i (dB) 24.5 22.3 23.6
N 0.558 0.273 0.415
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Tab.4 Perceptual similarity of different images

Baboon House Lena Peppers
Baboon 1.000 0. 044 0.023 0.024
House 0.044 1.000 0.002 0.001
Lena 0.023 0.002 1.000 0.080
Peppers 0.024 0.001 0.080 1.000
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