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Abstract: As existing objective evaluation index for color image fusion is inconsistent with the human
vision perception, a non-reference index based on quaternion convolution was proposed. First, a color
image was modeled in a holistic manner, in which the color information of the color image was consid-
ered fully as a whole. Then, the quaternion-valued edge detection template and the color image were
used to do a convolution operation and to get the detailed color information. Furthermore, the image
definition and useful information from the fusion were measured and they were given by weight
modes. Finally, a set of quantitative computations for the fusion images were performed and objective
evaluation results were given. The experimental results show that the proposed method can utilize the
color information and other detail information obtained by human vision. It works better than the tra-
ditional methods, and shows a better stability in the color image fusion evaluation. The evaluation re-
sults of proposed method are consistent with the human vision perception, and fulfill the needs of ob-
jective color image fusion.
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Fig. 1 Flowchart of computation of objective evalua-

tion index
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Fig. 2 Experiment of color image fusion
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Tab.1 Comparison of color image fusion algorithms

B 2(0) ’ 2(d) A 2(e)

MI 12.983 2 13.972 4 13.785 2
cc 5.767 4 5.861 0 5.810 7
IDM 0.465 8 0.372 8 0.411 9
Qabf 0.465 1 0.440 3 0.532 5
ARICT5 0.6519 0.768 0 0.883 4
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Fig. 3 Experiments of color image fusion
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Tab. 2 Comparison of color image fusion algorithms

&l 2(c) Kl 2(d & 2(e)

MI 11.378 9 12.181 7 11.123 6
cC 5.647 9 5.795 0 5.695 9
IDM 8.204 1 2.283 0 2.479 3
Qabf 0.565 3 0.559 6 0. 606 4
AT 0.758 8 0.7619 0.851 4
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