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Coupling implementation of pixel polarization imaging system

Li Jiaxin', Bai Tingzhu', Cui Zhigang®, Song Cuifen®, Cheng Zeming®

(1. School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081, China;
2. China General Technology Research Institute, Beijing 100091, China)

Abstract: The coupling technology of the pixel polarization imaging system was studied by aligning the
pixel polarizer array with the CCD photosensitive element. Aiming at the problem that the polarizer
group array and CCD size do not match, a variety of process methods were used for processing, and a
complete coupling alignment process was proposed. The imaging system developed in this paper can
obtain four Stokes components with different polarization directions through one imaging detector. After
operation and post —processing, it could also obtain the linear polarization image and the linear
polarization angle image of the captured object, which realized the polarization enhancement of the
image. The required polarization image facilitates the acquisition of target information in a complex
environment.
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Fig.1 Pixel polarization imaging schematic
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Fig.2 Pixel polarizer array
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Fig.3 Pixel polarizer array SEM micrograph
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Tab.1 CCD chip performance parameter

Parameter Value

Chip size 4.88 mmx3.60 mm

Vertical/horizontal resolution 658 pixelx492 pixel
Target size 1/3"
Size of adjacent pixels 7.4 pmx7.4 pm

Frame rate 90 fps
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Tab.2 Comparison of actual measurement

dimensions of devices used in the

experiment
Polarizer profile [/mm h/mm
Ideal size 4.88 3.65
Actual size 5.49 4.18
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Fig.4 Micrograph of the distance between the pixel

polarizer array and the CCD pad
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Fig.5 Pixel polarizer array ice seal diagram
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Fig.7 Pixel polarization imaging system coupling

completion diagram
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an imaging system
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Fig.10 Contrast of visible image with polarization image
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Fig.11 Pixel polarizer array edge crosshair
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