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Vehicle Anti-halation Image Evaluation Method
Based on Visible and Infrared Fusion

CHAI Gaixia, GUO Quanmin, SUN Xiaojuan
(School of Electronic Information Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: Owing to the problem that objective evaluation of fusion image quality is inconsistent with
human visual effects in vehicle anti-halation, a new quality evaluation method is proposed in this paper for
visible and infrared fusion images. The method can automatically determine halo critical gray values to
divide fusion images into halo and no-halo regions by designing an adaptive iterative threshold algorithm.
For the halo region, the halo limination effect is evaluated by designing a halo limination index. For the
no-halo region, enhancement effects of color and detail information are evaluated from various aspects.
Appropriate indexes are selected to constitute a complete image quality evaluation system. Fusion images
of four different algorithms are evaluated to verify their rationality. Experimental analysis show that
subjective and objective evaluation results of this method are consistent, rendering it suitable for

evaluating anti-halation image quality and the algorithm of different visible and infrared fusion.
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Table 2  Objective evaluation of fusion image

No-halo region

Algorithm -
X o E AG EI SF
THS 50.7814 22.9981 3.9085 1.5289 4.2002 8.1203
Curvelet 61.8965 25.8810 3.9978 3.3561 4.0981 12.0089
THS-Curvelet 69.8815 28.9318 4.2760 3.6198 6.9078 15.6902
Improved IHS-Curvelet 90.9179 29.9753 5.0362 3.8739 6.9201 17.8265
Algorithm _ No division
X o E AG EI SF
IHS 102.1417 25.9308 5.7862 3.9899 14.0576 10.1062
Curvelet 105.318 38.7324 6.8762 6.8807 18.7757 21.1077
IHS-Curvelet 106.8972 39.4403 7.0812 7.7245  20.8070 22.9812
Improved THS-Curvelet 104.9308 38.4334 6.6463 6.3063 15.0324 19.3287
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Table 3 Retained degree of fusion image to primary image
Algorithm CEruvi CErur Mlgy.vi Mlpyr ~ RMSEpyyvi  RMSEryr  PSNRpyvi PSNRry.r
IHS 1.0036 0.9989 1.0010 0.9982 32.8879 34.7968 53.9912 56.9124
Curvelet 0.5812 0.7630 1.8053 1.5363 29.6591 33.0928 58.8864 61.2431
IHS-Curvelet 0.3428 0.5469 1.9342 3.0870 22.7983 29.2204 59.9091 63.883
Improved IHS-Curvelet 0.2218 0.3501 2.8196 4.7868 25.6853 28.7192 60.1991 64.993

3) NIRRT . PR Rk 4 Pos.
K4 s BB BCR

Table 4 Visual effect of fusion image

Algorithm SSIMpyyi SSIMpyr  QABF
IHS 0.4978 0.5010 0.3081
Curvelet 0.5681 0.6265 0.3798
IHS-Curvelet 0.5789 0.6316 0.4252
Improved IHS-Curvelet 0.5792 0.6401 0.5468
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