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Radiation calibration and correction in infrared light field imaging
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Abstract: To realize the application of light field imaging technology in the longwave infrared band, the
radiation calibration and nonuniformity in infrared light field imaging were investigated. First, according to the
principle of light field imaging and nonuniformity correction, a radiation calibration model for infrared light field
imaging was proposed, and the relationship between response drift and nonuniformity was analysed. Next, a
standard blackbody experiment was designed to record the image data within 30 hours after the two-point
calibration, and the nonuniformity changes of light field data and light field imaging under the same conditions
were compared. The experimental results show that within 10 minutes to 30 hours, the nonuniformity of light field
data increases from 0.062% to 0.62%, while the nonuniformity of light field imaging increases from 0.024% to
0.27%. Therefore, the effect of response drift on the nonuniformity of infrared light field imaging is affected by
the calculation of vignetting and refocusing of the microlens array. Refocusing can effectively suppress the
increase in nonuniformity due to response drift.
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Fig.1 Structure diagram of light field camera
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Fig.3 Schematic diagram of radiation transmission. (a) Traditional imaging; (b) Light field imaging
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Fig.4 Infrared light field camera. (a) Object picture; (b) Structural
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Tab.1 Designed parameters of light field camera

Main lens Microlens array Sensor

Aperture/  Focal
mm  length/mm um

40 80 225 450

Aperture/ Focal  Array Pixel Pixel
length/um number size/um numbers

30x41 25 288x384
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Fig.5 Original data of the blackbody experiment
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Tab.2 Nonuniformity of light field imaging after correction

Object distance 10 min lh S5h I1h 20h 30h
Im 0.023% 0.053% 0.073% 0.15% 0.18% 0.20%
2m 0.024% 0.064% 0.087% 0.20% 0.22% 0.25%
3m 0.024% 0.073% 0.10% 0.23% 0.24% 0.28%
4m 0.023% 0.069% 0.097 0.21% 0.22% 0.25%
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Fig.6 Comparison of light field imaging and traditional imaging at 10 min and 30 h. (a) Light field imaging at 10 min; (b) Light field data at 10 min;

(c) Light field imaging at 30 h; (d) Light field data at 30 h
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