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No reference image quality assessment based on
fusion of multiple features and convolutional neural network

LU Peng”, LIU Kai-yun, ZOU Guo-liang, WANG Zhen-hua, ZHENG Zong-sheng
(College of Information, Shanghai Ocean University , Shanghai 201306, China)

Abstract: In order to evaluate the image quality better and solve the problem of the differences be-
tween the block images that are obviously ignored in the image quality evaluation model based on the
convolutional neural network (CNN-IQA), a CNN model of multi-feature fusion is proposed. Firstly,
the whole image is divided into non-overlapping blocks, the information entropy and texture feature of
each divided image are extracted. Then, the two features are combined to calculate the importance
weight of each block image to measure the influence of the block image on the quality of the distorted

image. Finally, the loss function is modified according to the calculated importance weight to highlight

Wo#s H#5:2021-07-02; 83T H #1:2021-09-06.

E£WA . L HRH A ) (No.20d2203800) 5 I+ 1 T i 77 fig J1 % 51 H (No.19050502100) 5 |- 1 ¥ ¥ R 2= )
i & & % T (No. A2-2006-20-200211)
Supported by Shanghai Science and Technology Innovation Program (No.20dz203800) ; Shanghai Municipal
Local Capacity Building Project(No.19050502100) ; Science and Technology Development Special Project of
Shanghai Ocean University(No.A2-2006-20-200211)

* @ EH R N, E-mail : plu@shou.edu.cn



%1

PSR R T B RAR RS R A B 22 N 2 1 TC 2 2 R i 67

the role of the block image with high importance in the training process. Validation and comparison

experiments on the LIVE data set found that the SROCC and LCC indicators of the algorithm are

0. 962 and 0.960, which are higher than the original algorithm at least 0.9%. The validation and com-

parison experiments on the TID2008 data set show that the SROCC and LCC indicators obtained by

the algorithm are 0.922 and 0.924, which are higher than the original algorithm at least 0.6 %. And the

results on the two data sets are better than other comparison algorithms. The experimental results

prove that it has good performance and generalization in predicting image quality.

Key words: image processing; no reference image quality assessment; convolutional neural network;

texture feature; information entropy; loss function
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Tab.2 SROCC comparison on the LIVE database

VRS WN JPEG JPEG2000 GBlur FF all
PSNRM 0.942 0.885 0.870 0.763 0.874 0.866
SSIMF! 0.964 0.946 0.939 0.907 0.941 0.913
CNN-IQAM 0.980 0.960 0.934 0.934 0.892 0.953
CORNIA 0.976 0.955 0.943 0.969 0.906 0.942
DIIVINE™"] 0.984 0.910 0.913 0.923 0.863 0.916
VI-IQA™ 0.984 0.964 0.941 0.937 0.899 0.960
MS-C 0.987 0.966 0.940 0.936 0.905 0.958
CNN-IQA (Entropy) 0.985 0.966 0.938 0.935 0.903 0.955
CNN-IQA(Texture) 0.987 0.966 0.937 0.939 0.897 0.958
Proposed 0.991 0.970 0.945 0.942 0.913 0.962
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&3 LIVE 8 EFE L LCCxfit
Tab.3 LCC comparison on the LIVE database

ik WN JPEG JPEG2000 GBlur FF all
PSNR™ 0.926 0.860 0.887 0.779 0.870 0.856
SSIMF! 0.983 0.955 0.921 0.948 0.955 0.906
CNN-IQAM 0.983 0.970 0.954 0.954 0.950 0.946
CORNIA] 0.987 0.965 0.951 0.968 0.917 0.935
DIIVINE®? 0.988 0.922 0.921 0.923 0.888 0.917
VI-IQAR 0.986 0.970 0.951 0.954 0.957 0.956
MS-C 0.983 0.968 0.956 0.954 0.960 0.955
CNN-IQA (Entropy) 0.983 0.975 0.956 0.957 0.955 0.950
CNN-IQA(Texture) 0.986 0.973 0.958 0.957 0.954 0.953
Proposed 0.989 0.978 0.960 0.961 0.963 0.960

& 4 TID2008 & E £ SROCC 31 Lk
Tab.4 SROCC comparison on the TID2008 database

VIR7S WN JPEG JPEG2000 GBlur all
CNN-IQAM 0.932 0.963 0.919 0.920 0.916
CORNIA™ 0.689 0.878 0.886 0.854 0.876
BRISQUE™ 0.715 0.867 0.867 0.847 0.852
DIIVINE®" 0.695 0.866 0.924 0.857 0.889

MS-Ct 0.779 0.764 0.789 0.788 0.782
NSS-TSH 0.908 0.848 0.818 0.846 0.847
CNN-IQA (Entropy) 0.934 0.963 0.957 0.927 0.919
CNN-IQA((Texture) 0.937 0.966 0.950 0.943 0.920
Proposed 0.940 0.968 0.960 0.949 0.922

&5 TID2008 ##EFE k LCC 3ttt
Tab.5 LCC comparison on the TID2008 database

75 vk WN JPEG JPEG2000 GBlur all
CNN-IQAM*] 0.960 0.966 0.929 0.908 0.914
CORNIA™] 0.524 0.585 0.567 0.526 0.613
BRISQUE™" 0.582 0.658 0.572 0.593 0.651
DIIVINE®" 0.820 0.765 0.756 0.832 0.796

MS-C# 0.821 0.823 0.804 0.810 0.811
NSS-TSH 0.846 0.867 0.835 0.812 0.845
CNN-IQA (Entropy) 0.962 0.963 0.935 0.916 0.919
CNN-IQA (Texture) 0.961 0.966 0.933 0.914 0.917

Proposed 0.964 0.986 0.939 0.920 0.926
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Fig.8  Scatter plot of label and predicted value on
TID2008 database
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