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Fig. 1 Original Image and Its 5 Types of Distorted Images in the LIVE Database
1
Tab.1 Proposed Models Performance Comparison with the Conventional Models
2 Model PCC SROCC OR MAE RMSE
(a) MSE 0. 366 0. 801 0. 095 8. 757 10. 387
(b) PSNR 0.763 0. 801 0.093 7.712 9. 509
(c) MSSIM 0.711 0. 870 0.052 6.389 8. 110
(d) Yang®’ 0.796 0.841 0. 069 6.795 8. 664
(e) Cheng'®] 0. 856 0. 868 0.053 6.173 7.993
hH Guol™ 0. 883 0. 890 0.024 5. 660 7.194
() GSIM-Prewitt 0. 904 0.909 0.027 5.222 6. 838
(h) GSIM-Roberts 0.911 0.914 0.024 4. 999 6.591
(€Y) GSIM-Sobel 0. 905 0. 909 0.027 5.224 6. 828
PCC  SROCC ,RMSE.MAE OR
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2 LIVE
Fig. 2 The Models Scatter for Images Experiment in the LIVE Database
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’ $3.1. 4 Fig. 4 Comparison of Local Detail of Compressed Images
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Tab. 2 The Proposed Models Performance Comparison with the Other Models for Remote Sensing Image

5 Model PCC SROCC OR MAE RMSE
(a) MSE 0.603 0. 664 0.161 0.739 0.979
(b) PSNR 0.662 0. 664 0.137 0.724 0.962
(©) MSSIM 0.527 0.756 0.099 0.603 0.796
(d) Yang'? 0.653 0.618 0.165 0.749 0.987
(e) Cheng'#/ 0.748 0.732 0.112 0. 647 0.863
H Guol™ 0.792 0.757 0.067 0.582 0.773
() GSIM-Prewitt 0.779 0.719 0.085 0.612 0.808
(h) GSIM-Roberts 0.852 0.807 0.053 0.507 0.679
€] GSIM-Sobel 0.759 0.703 0.094 0. 640 0. 844

PCC  SROCC ,RMSE,MAE OR .

5

Fig.5 Models Scatter for Remote Sensing Image
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Fig. 6 Line Chart of Performance Evaluation Indicators

for Nine Models
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A New Image Quality Assessment Model Based on
the Gradient Information

MA Xudong * YAN Li* CAOWei * LI Wuqi * WANG Yu’®
1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China
2 Troop 61243,Urumgi 830006, China
3 Xi’an Surveying & Mapping Institute,Xi’an 710054, China

Abstract: In order to evaluate the quality of the distorted image, it is necessary to calculate the simi-
larity degree between the distorted image and the original image. By integrating gradient magnitude

and gradient phase of image with structural similarity(SSIM) , this paper proposed a new image quali-

ty assessment model gradient similarity (GSIM), and the image quality assessment algorithm
based on this model. Compared with the SSIM model and the Gradient-based model , this new model
not only includes luminance, contrast and structure of image., but more important lies in that it adds
gradient phase information on the new model. The result of experiments, through evaluating 982 dis-
torted images in the LIVE database and 924 remote sensing images compression, shows that this new
model is superior to traditional models of MSE, PSNR, SSIM and the Gradient-based model. This
new model, contrast with traditional model of SSIM, can find better solutions to the problem of objec-
tive assessment on seriously distorted images inconsistent with the subjective perception, and also the
problem of the mixing evaluation effectiveness relatively worse to multiple types distorted images.
Therefore, this new model can truly reflect the quality of the visual perception of the distorted image
with higher assessment reliability.

Key words: image quality assessment; structural similarity (SSIM) ; gradient similarity (GSIM) ; gradi-

ent operator
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