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Remote multiband infrared image fusion system and

registration method

Li Yingjie, Zhang Junju, Chang Benkang, Qian Yunsheng, Liu Lei
(School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A kind of image fusion system which contained short wave infrared detection, medium wave
infrared detection and laser ranging device had been developed. The system realized three functions which
were remote scene monitoring, remote target ranging and detecting the laser beam at 1.06 and 1.57 pm
bands during all day and through the fog. In order to ensure the fusion image quality of system and
improve the registration accuracy, an optical axis parallelism correction method to realize the coarse
registration between the short wave infrared image and medium wave infrared image has been proposed;
a new iteration optimization method which found the optimal register parameters to get the best fusion
results has been put forward. This method used definition index of the fusion image interesting region to
improve the register process, and used particle swarm optimization algorithm to solve joint optimization
problem and to realize the accurate registration. The experimental results demonstrated the potential of the
system for applications like remote scene monitoring and battlefield situational awareness.
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Fig.1 Schematic diagram of system structure and function
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Fig.2 Working principle of the device
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Fig.3 Light path diagram of off axis parabolic mirror
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Tab.1 Optical axis precision calibration test

No. D/mm  Parameter 6, 0 &/mrad
1 0 187°52'27"

2 1.5  187°50'45" 102" 103.5" -0.007
3 3 187°49'00" 105" 103.5" 0.007
4 4.5  187°47'15" 105" 103.5" 0.007
5 6 187°45'27" 108" 103.5" 0.021
6 7.5 187°43'48" 99" 103.5" -0.021
7 9 187°42'05" 103" 103.5"  -0.0023
8 10.5 187°40'24" 101" 103.5" —-0.012
9 12 187°38'37" 107" 103.5" 0.016
10 13.5  187°36'56" 101" 103.5" —-0.012
11 15 187°35'10" 106" 103.5" 0.012
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Fig.4 Self-calibration process of infrared detector
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Fig.5 Optical axis parallelism compared image before and after correction
i3t PR 5 FIAZ(2) AT ARl 1 S A
PR 2% 767K R 2 BT 0] 0P AT A 1, el o
JiiR Al BV 5 4 Matlab2012a,

=1 X=0.798 49
z mrad

=| Y=0.85230
= mrad

] X=0.3992
- mrad

| ¥=0.000 00
mrad

[ 6 Jei AL IERT G FR G047 fin 22

Fig.6 Parallel misalignment of the system before and after correction
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Fig.7 Algorithm process
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