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Reasonable benefit value of the parameters of the parallel infrared

binocular stereo system

Wang Tonghao, Liu Bingqi, Huang Fuyu, Chen Yichao, Zhang Shuai
(Department of Electronics and Optics Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: In order to solve the shortcomings of the nighttime auxiliary driving plane display and obtain
rich 3D layering under reasonable benefit, based on the parallel infrared binocular night vision system,
the minimum resolution distance of the infrared binocular system and the human eye stereoscopic
perception was analyzed. Combined with the mechanism of stereo—perception of the human eye and the
condition of viewing the 3D image with large angle of view and rich 3D layering from the image
hierarchy, the parameters of the infrared binocular stereo system were deduced. Finally, according to
the results of the derivation, the reasonable benefit of the horizontal pixels corresponding to three
different specifications display was calculated and analyzed, and five sets of infrared images with
different horizontal pixels were selected for experimental verification. The results show that the infrared
night vision system based on the results of the derivation not only allows the observer to obtain a
larger field of view, but also takes effect.
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Parallel binocular stereo camera
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Fig.1 Schematic of structure of the parallel binocular

stereo system
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Fig.2 Principle of human eye stereo perception
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Fig.3 World coordinate system and camera position
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Fig.4 Example of binocular observation
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Fig.5 Minimum resolvable distance comparison

between human eye and infrared camera
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Fig.6 Schematic of observing the stereo image
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Tab.1 Main parameters of display terminal
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m/cm 10 10.4 12.2
k 10.4 10.8 12.7
b/mm <14.4 <14.0 <12.0
@/rad 2.2 2.3 2.7
ny 327 341 401

R T A5 FE 2K VB, 28 B by=5 mm BE 77 HL
22 VAR, N 7 B s o S5 BT A 0 22 LAY K F &
KB n=690 , A5 5 F AL f5 WO R B9 no fBL, B R
5 19 W 22 AR 09 00 B 2 30 AN [R) A 58 B4 44 0, 715K
Ak BRE 22 AR 3 3 e B 3 LA 8] B A% 19 2 7R

#r o

| 7 2L b 22 A

Fig.7 Infrared parallax image
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Fig.8 Experimental results
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