
Image quality assessment method based on 
nonlinear feature extraction in kernel space 

Key words: Image quality assessment, Full-reference method, 
Feature extraction, Kernel space, Support vector regression 

Yong Ding, Nan Li, Yang Zhao, Kai Huang, 2016. Image quality assessment 
method based on nonlinear feature extraction in kernel space. Frontiers of 
Information Technology & Electronic Engineering, 17(10):1008-1017. 
http://dx.doi.org/10.1631/FITEE.1500439 

Corresponding author: Yong Ding 
E-mail: Dingy@vlsi.zju.edu.cn  
      ORCID: http://orcid.org/0000-0002-5226-7511  

Front In
form

 Technol E
lectro

n Eng



Motivation 
 A wide variety of distortions may be introduced in images 

during acquisition, processing, compression, storage, 
transmission and reproduction, which result in a degradation of 
visual quality. How to evaluate the quality of the images 
accurately has become a hot topic in the recent years. 

 It is important to develop an objective IQA method which can 
automatically measure the perceptual image quality that is 
consistent with subjective human evaluation. 

 To match human perception, extracting perceptual features 
effectively plays an important role in image quality assessment. 
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Main idea 
 In contrast to most existing methods that use linear 

transformations or models to represent images, we employ a 
complex mathematical expression of high dimensionality to 
reveal the statistical characteristics of the images. 
Furthermore, by introducing kernel methods to transform the 
linear problem into a nonlinear one, a full-reference image 
quality assessment method is proposed based on high-
dimensional nonlinear feature extraction. 

 The proposed method achieves a promising performance 
that is consistent with human subjective evaluation. 

Front In
form

 Technol E
lectro

n Eng



Method 
 There are three processing stages in the proposed 

method.  
1. In the color space conversation stage, the input reference and 

distorted images are separated into RGB channels.  
2. In the feature extraction stage, nonlinear features for each 

channel are extracted after dimension reduction.  
3. Finally, with a dedicated support vector machine based pooling 

strategy, the aggregation evaluation is given by synthesizing the 
features in each channel. 
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Major results 
 The proposed method achieves a comparatively larger 

SRCC on each distortion type, validating it as a 
powerful method for image quality assessment. 
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Major results (Cont’d) 
 The proposed method, FSIM and VIF give the best 

performance on almost all the three databases. 
However, in terms of the robustness on different 
databases, the proposed scheme and FSIM give more 
consistent and stable performances across all the three 
databases in comparison with the other methods. 
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Conclusions 

 A method has been proposed as a successful attempt to 
extract nonlinear features of images and apply them in the 
framework of IQA.  

 Experimental results show that nonlinear features have 
equivalent and even better ability to evaluate the image 
quality. 

 The accuracy and robustness across different distortion 
types and databases demonstrate the proposed method to 
be a general-purpose and stable approach. 
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