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Application of local variance in image quality assessment
WANG Yu-qing

( Changchun Institute of Optics , Fine Mechanics and Physics , Chinese Academy
of Sciences , Changchun 130033, China)

Abstract: The local variance distribution of a gray level image is taken as an important characteristic to ex-
press image structural information, and the Singular Value Decomposition(SVD) is performed on a local vari-
ance distribution matrix. The angle between the singular vectors of the reference image and distorted image is
used to measure the structural similarity of the two images, and then the image quality assessment is achieved.
Experimental result shows that the local variance distribution can emphasize the structural information. It is
better consistent with human visual perception characteristics and the assessment results are superior to those
from Mean Square Error( MSE) , Peak Signal to Noise( PSNR) , Structure Similarity (SSIM) and SVD methods
based on pixel value distribution.
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Tab.1 Comparison of distorted images in Fig. 1 by different methods
MSE PSNR/dB SSIM SVD/rad ! QLS/rad
Bl 1(a) 0 Inf 1 0 0
B 1(b) 105.8 27.885 7 0.836 4 0.009 3 0.020 3
Bl 1(c) 4892.7 11.2353 0.5209 0.092 6 0.080 0
B 1(d) 1262.1 17.119 9 0.4455 0.1216 0.199 3
Bl 1(e) 681.6 19.795 7 0.555 2 0.083 3 0.126 4
B 1(f) 63.9 30.076 8 0.995 3 0.011 6 0.000 7
Fl1(a") 0 Inf 1 0 0
E1(b") 114.7 27.536 0 0.902 4 0.006 0 0.018 3
Fl1(ce) 4181.2 11.917 8 0.730 0 0.0719 0.092 1
Fl1(d") 1 660.4 15.928 7 0.309 7 0.1429 0.213 4
Bl 1(e") 1139.6 17.563 2 0.394 7 0.1112 0.105 4
B () 63.2 30.122 1 0.997 4 0.009 3 0.003 2
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Fig. 1 Distorted images with several types of distortion
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