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RESEARCH ON FUSION SCHEMES OF MULTI-BAND
COLOR NIGHT VISION IMAGES BASED ON
OPPONENT VISION PROPERTY

WNAG Ling-Xue, JIN Wei-Qi, SHI Jun-Sheng, WANG Sheng-Xiang, WANG Xia
{Dept. of Optical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Equilibrium equation of on-center off-surround shunting network ( CSSN) based on difference of Gaussians
(DOG) that simulated concentric circle pattern opponent receptive field in retina was analyzed and utilized to enhance and
fuse night vision images, which could improve contrast, pop out edge, compress dynamic range, reserve common informa-
tion and enrich complementary information. Multi-band fusion architectures for color night vision images built on CSSN e-
quilibrium equation were proposed, which included multi-spectrum low-level light visible( LLLV) , LLLV (long-wave infra-
red( LWIR) , LWIR/media-wave infrared( MWIR) , and LLLV/LWIR/MWIR images. Color mapping rules in these archi-
tectures used cool and warm color to present cold and warm targets in infrared, and map LLLV image with plenty of details

into green channel as green background. Emulating results show that all architectures obtain natural color appearance.
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Fig.3 Enhanced result of formula (4) based on different width and amplitude DOG for slope step function (a) DOG with different

width (b)) DOG with different amplitude

(¢)enhanced results of step functions with slope using formula(4)
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Fig. 9  Real-time dual — band color night vision system ( a) registration platform for dual-band CCDs (D) real-time fusion hard-
ware systen for dual-hand video images
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