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Infrared light field relay imaging system

based on micro field lens array

Wang Tengfei, Chen Yonghe, Fu Yutian

(1. Key Laboratory of Infrared System Detection and Imaging Technology, Chinese Academy of Sciences, Shanghai 200083, China;
2. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Light field imaging is a method of imaging by acquiring light field information and refocusing on a
specific plane. With the limitation of the light field camera structure, the detector is generally modified to achieve
coupling of the microlens array and the detector. It is not applicable to infrared light field cameras. To this end, a
novel structure of a micro field lens array combined with a relay lens was proposed. This new structure utilized a
relay lens to image the intermediate image plane at a 1:1 ratio and eliminated the vignetting of the relay lens
through the micro field lens array. The modulation transfer function curve of the system was calculated by the
slanted edge method. The image quality of direct coupling, relay lens coupling and new structure coupling
were compared. According to different refocus planes, the curve value of the new coupling structure at Nyquist
frequency was increased by 5%-240% compared with that of the relay lens coupling structure. It was close to the
curve value of the direct coupling structure. The new structure can realize coupling and avoid the sharp decrease

of system image quality. It plays an important role in the infrared field camera.
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Fig.1 Structure diagram of light field camera
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Fig.2 Biplane parametric representation of four-dimensional light field
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Fig.3 Schematic of refocusing
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Tab.1 Designed relay lens parameters

Relay lens Magnification ~ NA  Field of view/mm

Design parameters 1 0.25 36.2
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Tab.2 Designed micro field lens array parameters

Microlens arra; Microlens Focal Array
Y aperture/pm length/pm number
Design 225 450 113x113
parameters
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Tab.3 Designed light field camera parameters

Main lens

Microlens array Sensor

Aperture/mm Focal length/mm Aperture/pum

Focal length/um

Array number Pixel size/um Pixel numbers

40 80 225

113x113 25 1024x1 024
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Fig.6 MTF curves for the three coupled structures. (a) a=1.058; (b) a=1.014; (¢) o= 1; (d) a= 0.989; (e) o= 0.973
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Tab.4 Curve value at Nyquist frequency of three structures with different «
Three kinds of structure 0=1.058 0=1.014 o=1 0=0.989 0=0.973
Direct coupling 0.06 0.39 0.60 0.39 0.40
With micro field lens Cutoff 0.38 0.59 0.34 0.35
Without micro field lens Cutoff 0.32 0.56 0.10 Cutoff
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