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Non-reference Quality Assessment of Dermoscopy Images with Defocus Blur and
Uneven Illumination Distortion

LU Ya-Nan' XIE Feng-Ying! ZHOU Shi-Xin? JIANG Zhi-Guo® MENG Ru-Song®

Abstract The quality of dermoscopy images will impact the subsequent segmentation and analysis results. An effi-
cient non-reference image quality assessment algorithm is proposed when defocus blur exists in an image with uneven
illumination. The discrete cosine transform (DCT) is carried out and the frequency characteristic is deeply analyzed for
dermoscopy images. It is found that defocus blur mainly affects the direct current (DC) component while uneven illumi-
nation mainly affects the first alternating current (AC) component. According to this finding, a quality assessment model
is proposed in the frequency domain. Defocus blur signal is successfully separated from uneven illumination signal firstly,
and then two metrics respectively for defocus blur and uneven illumination signals are calculated. Experiment results
show that the proposed metrics can not only evaluate dermoscopy images with the single type of distortion caused by
either defocus blur or uneven illumination, but also evaluate the ones with both of them at the same time. The evaluation
results are stable, objective, independent, and consistent with the subjective evaluation results.
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Table 1  The results of mixed distortions
A¥1 Ay 2 A3 A4
B 1 (20, 1.35, 1.04) (20, 1.33, 2.07) (20, 1.29, 3.08) (20, 1.17, 3.99)
R 2 (20, 2.46, 1.26) (20, 2.41, 2.25) (20, 2.32, 3.24) (20, 2.09, 4.00)
HH 3 (20, 3.57, 1.45) (20, 3.49, 2.42) (20, 3.31, 3.39) (20, 2.90, 4.00)
BRI 4 (20, 4.00, 1.59) (20, 4.00, 2.54) (20, 3.96, 3.49) (20, 3.60, 4.00)
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Fig.12 The evaluation results of BLIINDS
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