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A Criterion of Objectively Assessing Image Quality Based on

Fractal Dimension

PANG Quan, WANG Zhen-hua, GENG Li-suo, FAN Ying-le

( Biomedical Engineering & Instrument Institute, Hangzhou Dianzi University, Hangzhou 310018)

Abstract It is very urgent to build an evaluation criterion in image compression, enhancement, restoration and analysis
fields. In this paper, fractal dimension is utilized to be an image quality assessment index and describe image luminance and
texture characteristics from non- linear aspects. Lacunarity changes can also describe image quality. Therefore fractal
dimension difference and lacunarity difference are integrated into one single mathematics model by linear regression
analysis. Experiment results show that against traditional model such as PSNR, SSIM and so on, the proposed approach can
not only assess different distortion types, same distortion type with different distortion levers accurately, but also has
stronger correlation with MOS, more agreement with the perceptual of human beings, and can assess image quality
accurately and effectively.
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Fig. 1 Stream original and distortion images
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Tab.1 The results of single fractal dimension assessing

PEAG bR B1(a) RE1(b) FE1(c) B 1(d)
I 4L 2.318 3 2.203 4 2.638 4 2.621 4
I AR

0 9.6137 18.674 2 18.751 8
(dfm(-lal)
MOS & 0 44.397 1 48.862 3 63.649 0
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Fig. 2 Buildings original and different distortion types images

R2 AXIEMERSEMENERNERTIRXELBHTIENNERTR

Tab.2 Comparision between FL and other measures on different distortion types images
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47 4 JE 45 & i E 5 J5 g i 5
PSNR f#f (dB) INF 31.895 2 29. 863 3 27.4317 29. 863 3 29.398 8
SSIM 1 0.631 1 0.490 5 0.030 3 0.5150 0. 440 7
diaeral 0 0.523 9 0.5317 0.891 2 0.570 3 0.571 1
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Tab.3 Comparison between FL and other measures on

same distortion type with different distortion levers

A TR FL R TR R
BRCEELA
I I I v v
PSNR fi 40.894 9 42.344 7 37.5822 36.3126 35.7326
SSIM {& 0.7585 0.7966 0.8223 0.9352 0.8970
FL{H 0.2477 0.2501 0.3388 0.3736 0.437 4
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