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An image quality assessment approach based on quality parameter
variances on multiple resolution representation

. 1 . . 2
Hu Qingwu' , Li Qingquan®
Y (School of Remote Sensing and Information Engineering, Wuhan University , Wuhan 430079 China)
2 (State Key Laboratory of Information Engineering in Surveying, Mapping, and Remote Sensing, Wuhan University, Wuhan 430079 China)

Abstract: A new image quality assessment approach based on quality parameter variance on image multiple resolution
representation is proposed to simulate the human vision system. Firstly, a district wavelet transformation is presented to
obtain multiple resolution image representation. lmage quality parameter is calculated on each level resolution image.
Secondly, the image quality parameter variances are calculated and the remaining error of quality parameter after linear
simulation is adopted to represent the smoothness of image quality variance. Finally, the image quality assessment model
based on the remaining error of different resolution image representations is proposed. Applying the traditional image quality
assessment method and the new model to images of different compression ratio show that the new image quality assessment
model can obtain the accordant quality assessment effect both the absolute quality parameter and subjective vision. The new
model is fit for human vision.
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Fig.1 Image quality to different salt & pepper noise distribution
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Fig.3  Four level wavelet decomposition of SPOT Image
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Tab.1 Quality comparison in different compression ratio

NSP1 NSP2
JE L PSWR/dB Ji% L0 i 18 E PSWR/dB = 9t TR 45 1
0.889 31.772 10.287 4.843 50.949 0.944 34.906 8.306 3.562 69.569
0.889 32.03 10.313 4.991 43.677 0.944 35.231 8.413 3.859 62.044
0.89 32.496 10.334 5.164 31.207 0.942 35.506 8.365 4.272 47.034
0.89 33.031 10.504 5.232 20.192 0.943 36.075 8.469 4.417 30.807
0.891 33.301 10.513 5.252 16.524 0.944 36.439 8.484 4.493 25.264
0.891 33.484 10. 495 5.277 13.295 0.944 36. 64 8.500 4.561 20.053
0.892 33.623 10.522 5.290 11.615 0.944 36.827 8.475 4.573 17.135
0.892 33.788 10.534 5.300 10.058 0.945 37.012 8.487 4.588 14.678
0.893 33.908 10.535 5.301 8.413 0.944 37.151 8.487 4.590 12.013
0.893 34.062 10.543 5.303 6.458 0.944 37.334 8.496 4.592 8.983
0.893 34.221 10.553 5.306 4.747 0.945 37.512 8.498 4.594 6.347
0.893 34.317 10.555 5.307 3.240 0.945 37.633 8.503 4.599 4.061
0.893 34.38 10.557 5.308 2.364 0.945 37.72 8.509 4.606 2.746
1.0 48 11.420 5.392 1.000 1.0 48 9.193 4.725 1.000
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Fig.4 Relationship of Compression ratio and quality parameter
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Tab.2 Quality comparison based on the proposed model
NSP1 NSP2
EAV BfE#  EPLAfLA  EAV k2% EPT 5% 22 FE 4t EAV L3 EPL LA EAV 5k 2% EPI 7% 2% JE4i Lt
11.43 11.56 5.800 5.164 50.949 11.91 12.13 7.061 6.968 69.569
5.67 6.12 5.511 4.390 43.677 6.31 7.09 6.616 6.264 62.044
3.73 3.84 3.626 3.205 31.207 3.49 3.52 4.766 4.730 47.034
2.75 2.81 3.425 2.045 20.192 2.48 2.39 3.209 3.147 30. 807
2.14 2.09 2.836 1.670 16.524 2.05 2.12 2.707 2.550 25.264
1.73 1.86 2.742 1.347 13.295 1.66 1.70 2.460 2.076 20.053
1.43 1.56 1.560 1.227 11.615 1.48 1.49 2.118 1.744 17.135
1.19 1.30 2.165 1.097 10.058 1.15 1.20 1.720 1.507 14.678
0.84 0.90 1.016 0.873 8.413 0.87 0.91 1.338 1.229 12.013
0.70 0.83 0.871 0.647 6.458 0.71 0.74 0.980 0.941 8.983
0.58 0.60 0.484 0.573 4.747 0.57 0.61 1.109 0.672 6.347
0.47 0.49 0.710 0.324 3.240 0.47 0.46 0.539 0.428 4.061
0.36 0.38 0.330 0.256 2.364 0.37 0.32 0.294 0.310 2.746
0.27 0.30 0.453 0.167 1.000 0.18 0.20 0.305 0.183 1.000
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Fig.5 Image compression ratio and quality parameter variance
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