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Motivation 

1. Through the study, we found that most prediction methods 
were designed in the same domain (e.g., the spatial, 
wavelet, or gradient domain). 

2. Few methods were involved operations in multiple 
domains and explored the mutual relationship between 
different domains. 

3. Even for images with the same noise level, the subjective 
quality scores, i.e., mean opinion score (MOS) and 
differential MOS (DMOS), still have significant differences. 
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Main idea 
1. In this study, we aim to estimate the noise level of the given 
test image based on the scale invariance of skewness in the 
discrete cosine transform (DCT) domain and adapt the noise 
injection strategy. 

2. The second proposed feature uses four directional filters to 
generate gradient maps that are comprehensively considered 
to obtain the gradient feature.  Front In
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Main idea 
3. The third feature of the kurtosis feature is designed using 
the assumption of scale invariance of kurtosis in the principal 
component analysis (PCA) domain and by combining the effect 
of the image content.  

4. The quality model using support vector regression (SVR) 
training is employed to predict the objective score of the test 
image. 
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Method 
1. The image entropy feature is extracted based on the 
combination of noise estimation in the frequency domain and 
variation coefficient in the gradient domain. 

2. The rationality of kurtosis in the PCA domain as human-
perceived noise distortion is thoroughly analyzed, and an 
adaptive optimization of the kurtosis feature in combination 
with the visual masking effect is conducted. 

3. In the process of SVR training of the regression model, 
the particle swarm optimization (PSO) algorithm is used to 
improve the prediction accuracy of the model. 
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Major results 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Conclusions 
1.  A blind image quality assessment (IQA) metric for noisy 
images incorporating the features of entropy, gradient, and 
kurtosis was designed in this paper. 

2. The three relevant features were extracted from different 
domains, and the gradient variation coefficient that can 
establish relationships between different domains was 
designed in combination with the masking effect of the 
human visual system (HVS). 

3. The results demonstrated the efficacy and superiority of 
the proposed method, especially under the criterion of 
Pearson linear correlation coefficient (PLCC). 
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