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Abstract: Aiming at the different photosensitive characteristics of infrared non-visible light and visible light vision in
the imaging process,and facing the typical " black hole" and " white hole" problem in tunnels, the visual identification
and fusion perception technology under the sudden illumination environment is studied from the perspective of autono-
mous vehicles. Two scenarios are selected ; low illumination vehicles entering the tunnel and vehicles leaving the tun-
nel under low light conditions. Local energy and convolution sparse representation algorithm ( CSR) are used to fuse
the two images , and six evaluation indexes including MI,SF,AG, Q""" |SSIM and PSNR are used to evaluate the ima-
ges. The experimental results show that CSR-E algorithm for images at the tunnel entrance improves the edge informa-
tion transfer factor (Q*”") by 14. 14 % ,the average running time of image at the tunnel exit is reduced by 1. 17ms

and the structural similarity (SSIM) is improved by 3. 38 % compared with the five algorithms of Curvelet, NSCT,
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NSCT-T,SR-C&L and SF-Energy-Q. The proposed infrared non-visible and visible vision fusion imaging method made

up for the incomplete representation of a specific scene by a single sensor, achievesa comprehensive, clear and accu-

rate representation of the scene,effectively solves the loss of edge information in the source image,and enhances the

spectral information of the image.

Keywords : highway tunnel ;infrared imaging;visual fusion;local energy
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Tab. 1 Performance index evaluation of tunnel entrance
SEI MI SF AG QABF SSIM PSNR
Curvelet 7.4302 25.2998 15. 0265 0. 4228 0. 7404 16. 2337
NSCT 7. 1856 18. 4372 11. 6510 0. 4981 0.7619 16. 5615
NSCT-T 7.3316 25. 6958 15. 6966 0. 4868 0. 7044 15. 8635
SR-C&L 7. 4468 24. 4950 15.2221 0.5171 0.7283 16. 3074
SF-Energy-Q 7.2418 23.026 14. 3491 0. 4962 0.7676 16. 4695
CSR-E 7.4178 27.4673 15. 4665 0. 5902 0. 7755 17. 2245
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Tab. 3 Performance index evaluation of tunnel exit

LRIk MI SF AG QAVF SSIM PSNR
Curvelet 7.4735 19. 8424 10. 9803 0.4937 0. 8246 17. 5467
NSCT 7.1093 15. 9407 10. 7288 0. 5287 0. 8589 18.8592
NSCT-T 7.3810 22,5031 12.9722 0. 4995 0. 8558 19.2149
SR-C&L 7.3412 20. 9455 13. 0304 0. 5452 0. 8473 18.3498
SF-Energy-Q 7.1374 23. 4340 15. 4361 0. 5509 0. 8551 16. 4468
CSR-E 7.5145 19. 8152 15.0233 0. 5598 0. 8879 19. 2664
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