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Abstract  This paper proposes a new quality assessment method without reference images based on the
convolutional neural network (CNN) and deep regression forest. First, this method performs a local contrast
normalization on the original images. Second, it subsequently uses CNN to extract the discriminant features of the
image quality. Finally, it utilizes the deep regression forest to predict the image quality. The method does not
require any manual features, which simplifies the process of image preprocessing. In addition, fewer convolution
layers are beneficial to reduce the training time of the network. The application of deep strategy to integrate the
regression forests improves the prediction accuracy of a single forest. On the LIVE and TID2008 databases, the
experimental results show that the proposed method can predict the image quality well and has a good generalization
performance with high accuracy. The proposed method achieves a state-of-the-art performance, especially in
JPEG2000, Gaussian blur and white noise distortions.
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Table 1 Standard databases of image quality assessment
Number of Number of Number of Number
Image . . .
reference  distorted distortion of people
database . .
images images types tested
LIVE 29 779 5 161
TID2008 25 1700 17 838
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Table 2 Comparison of SROCC experimental results on LIVE database

Model JP2K JPEG WN BLUR FF ALL
DIIVINE 0.913 0.910 0.984 0.921 0.863 0.916
BLIINDS-11% 0.929 0.942 0.969 0.923 0.889 0.931
BRISQUE 0.914 0.965 0.979 0.951 0.877 0.940
CORNIAM?Y 0.943 0.955 0.976 0.969 0.906 0.942
CNNHH 0.952 0.977 0.978 0.962 0.908 0.956
Proposed 0.967 0.974 0.983 0.971 0.938 0.972
%3 LIVE $4E%E | LCC S 45 1L

Table 3 Comparison of LCC experimental results on LIVE database
Model JP2K JPEG WN BLUR FF ALL
DIIVINE'™ 0.922 0.921 0.988 0.923 0.888 0.917
BLIINDS-I1%" 0.935 0.968 0.980 0.938 0.896 0.930
BRISQUE 0.922 0.973 0.985 0.951 0.903 0.942
CORNIAMY 0.951 0.965 0.987 0.968 0.917 0.935
CNNHU 0.953 0.981 0.984 0.953 0.933 0.953
Proposed 0.971 0.979 0.983 0.985 0.944 0.975
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Table 4 Comparison of SROCC and PLCC experimental
results on TID2008 database

Model SROCC LCC
CORNIA™H 0.890 0.880
BRISQUE™ 0.882 0.892

CNNHH 0.920 0.903

Proposed 0.935 0.929
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