30 6 Vol. 30 No. 6
2015 12 Chinese Journal of Liquid Crystals and Displays Dec. 2015

:1007-2780(2015)06-0992-08

Riesz

1,2,3 1%
’
(1. ; 130033
2. , 100049
3. , 215163)
s Riesz
o Riesz Riesz s
5 5 3 . ’
s o LIVE R 5
s s ,PLCC  SROCC
09482  0.9532, s B
: 5 ;Riesz 5
: TP394. 1 A doi;10. 3788/YJYXS20153006. 0992

Image quality assessment method via
Riesz-transform based structural similarity
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Abstract; Various distortions will be introduced to images during different image processing proce-
dures, and the assessment of image quality has become a hot topic. According to the fact that the tra-
ditional pixel-difference statistics-based PSNR method and structural similarity method cannot corre-
late well with human subjective evaluation, a novel image quality assessment method via Riesz-Trans-

form based structural similarity is proposed. The method firstly applies 1st-order Riesz-Transform
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and 2nd-order Riesz Transform to the reference image and distorted image, and 5 groups of corre-
sponding features maps are obtained to produce 5 similarity maps and 5 weighting maps. Then the
average-method fusion is performed to get the final similarity map and weighting map. Lastly, the lu-
minance comparison of the original reference image and distorted image is considered to get the final
image quality index. The experiments on the LIVE database indicate that the proposed method has
high prediction accuracy and consistency on all 5 distortion types. It also outperforms the SSIM
method under cross-distortion conditions and the PLCC value and SROCC value reach 0. 948 2 and
0. 953 2 respectively. Compared with other state-of-the-art methods, the proposed method owns good
predictive performance, which indicates better consistency with human subjective perception.

Key words: image quality; structural similarity; Riesz=Transform; feature map
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Fig. 2 An image and its corresponding lst-order and

2nd-order transform feature maps
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Tab. 1 Performance comparison of the proposed RTSSIM and other methods
jp2k jpeg wn gblur fastfading overall
PSNR 0.899 7 0.892 5 0.988 0 0.785 3 0.892 6 0.872 3
PLCC SSIM 0.967 0 0.979 0 0.983 0 0.948 0 0.955 2 0.944 9
RTSSIM 0.974 4 0.982 6 0.989 3 0.9659 0.962 3 0.948 2
PSNR 0.895 4 0.880 9 0.985 4 0.782 3 0.890 7 0.876 4
SROCC SSIM 0.961 4 0.976 4 0.969 4 0.9517 0.955 6 0.947 9
RTSSIM 0.967 0 0.979 8 0.983 3 0.966 7 0.960 3 0.953 2
PSNR 11.010 6 14. 369 0 4.315 6 11.436 2 12.843 8 13.372 8
RMSE SSIM 6.423 8 5.053 2 5.134 9 5.861 2 8.428 9 8.945 5
RTSSIM 5.667 1 5.909 8 4.078 3 4.7815 7.749 8 8.682 2
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Tab. 2 SORCC values comparison of the proposed RTSSIM and other methods
PSNR SSIM MS-SSIM  IW-SSIM VSNR IFC RFSIM RTSSIM
ip2k 0.895 1 0.961 4 0.962 7 0.964 9 0.955 1 0.911 3 0.932 3 0.967 0
jpeg 0.880 9 0.976 4 0.9815 0.980 8 0.965 7 0.946 8 0.958 4 0.979 8
wn 0.985 4 0.969 4 0.973 3 0.966 7 0.978 5 0.938 2 0.979 9 0.9833
gblur 0.782 3 0.9517 0.954 2 0.972 0 0.941 3 0.958 4 0.906 6 0.966 7
fastfading 0.890 7 0.9556 0.947 1 0.944 2 0.902 7 0.962 9 0.9237 0.960 3
MSE  PSNR
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