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A Study on Degradation Tolerant Dissimilarity
Measures

AIKO OKAT TOSHIKAZU WADA'T

This paper presents a set of dissimilarity measures suitable for image retrieval and
matching tasks with degraded query images. For those applications, many works employ
degradation invariant features. However, no feature can be invariant to all possible image
degradations. In this paper, we focus on image dissimilarity measures rather than image
features. A dissimilarity measure can be defined by answering two questions: “where to
be measured between two image vectors” and “what metric to be used”. Most image
degradations can be modeled by partial masking of orthogonal image expansion
coefficients. Under this model, the number of mismatching coefficient pairs can be a
dissimilarity measure. Then, we first propose a method for adjusting coefficient vector
magnitude so as to maximize the number of matching coefficient pairs. Next, by
applying those measures proportional to the number of mismatching coefficients to the
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magnitude adjusted image pairs, we can define a degradation tolerant dissimilarity.
Through extensive experiments, we confirmed that the matching rates by our measures
are much higher than that of normalized correlation for image retrieval.
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Figure 1 Image retrieval using a degraded image as a query. The task is to find the original
image stored in a database according to a single degraded query images.
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Figure 2 Illustration of two measurements.
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Figure 4 The equidistance points from a center point with a same distance using L2
norm, L1 norm, Canberra distance, and Czekanowski’s coefficient.
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Figure 5 Recognition rate (%) on CAS-PEAL face database. Degraded images are

(1)occlusion 1/4, (2) occlusion 1/2, (3) occlusion 3/4, (4) random occlusion (70%), and

(5)hand-written occlusion, manually.
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Figure 6 Recognition rate (%) on CAS-PEAL face database. Degraded images are (6)
Gaussian blurring, (7) down sampling, (8) blurring, and (9) Gussian noise, manually.
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Figure 7 Recognition rate (%) on CAS-PEAL face database. Degraded images are white
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Figure 8 Examples of the Extended Yale B Face database. This dataset contains frontal
images of 39 individuals under 64 di_erent lighting conditions, which are divided into 5
subsets corresponding to the light-source directions. In the experiments, only subset 1, 2, 3,
and 4 were employed for evaluating the recognition rate.
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