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Quality Evaluation of Color Image Based on Discrete Quaternion Fourier Transform
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Abstract Quality evaluation of color image is of great significance in image acquisition,compression, storage, transmis-
sion and so on. However, traditional objective evaluation methods often lose some color information or ignore the integ-
rity of color image,making the results can not be well consistent with the subjective scores. This paper proposed an ob-
jective quality evaluation method of color image based on discrete quaternion Fourier transform(DQFT). A color image
is expressed as a quaternion matrix and the discrete quaternion Fourier transform is applied. Then, the spectrum is di-
vided into non-uniform bins and a reduced space representation of the spectrum is obtained by considering the characte-
ristics of Human vision system which is sensitive to the distortion of lower frequency components and insensitive to
higher frequency components. Next, the amplitude similarity and phase similarity between the distorted image and the
reference image are described. Taking into account the influence on the image quality of the amplitude similarity and
phase similarity,both of them are integrated by using entropy method and the index of the distorted image quality is
achieved. Finally,image databases were used to analyze the correlation between the objective scores and the subjective
scores. The experimental results demonstrate the feasibility and effectiveness of the proposed method.

Keywords Color image,Objective quality evaluation,Discrete quaternion Fourier transform,Non-uniform binning,Cor-

relation analysis
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Fig. 1 Discrete quaternion Fourier transform of color images
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Fig. 2 Diagram of non-uniform blocks for spectrum
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Table 2 Comparison of three different databases
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Table 3 Performance of four algorithms on three databases
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