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Real Time Relative Radiometric Calibration Processing of Short Wave
Infra—Red Sensor for Hyper Spectral Imager
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Abstract

In this paper, we proposed real-time relative radiometric calibration processing method for
SWIR(Short Wavelength Infra—Red) sensor using ‘Hyper—-Spectral Imager’. Until now domestic research
for Hyper—Spectral Imager has been performing with foreign sensor device. So we have been
studying hyper spectral sensor device to meet domestic requirement, especially military purpose. To
improve detection & identify capability in ‘Hyper—Spectral Imager’, it is necessary to expend sensing
wavelength from visual and NIR(Near Infra-Red) to SWIR. We aimed to design real-time processor
for SWIR sensor which can control the sensor ROIC(Read-Out IC) and process calibrate the image.
To build Hyper-Spectral sensor device, we will review the SWIR sensor and its signal processing
board. And we will analyze relative radiometric calibration processing method and result. We will
explain several SWIR sensors, our target sensor and its control method, steps for acquisition of

reference images and processing result.
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1. Types and consideration factors of SWIR
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Table 1. SWIR sensor for hyperspectral imager
Name g\‘j‘vcws 640 1 gpake sw Cardinal SW | SNIR Saturn SW Neptune SW | ActiR-1024
Manufacturer Sofradir Sofradir SCD SCD Sofradir Sofradir AIM
(France) (France) (Israel) (Israel) (France) (France) (Germany)
Material InGaAs InGaAs InGaAs InSb MCT MCT MCT
Resolution 640 x 512 640 x 512 640 x 512 640 x 512 1000 x 256 500 x 256 1024 x 256
Pixel pitch 25um 15um 15um 15um 30um 30um 24x32um
Wavelength | 0.9~1.7um 0.9~1.7um 0.9~1.7um 0.4~2.5um 0.8~2.5um 0.8~2.5um 0.9~2.5um
(Option)
Cooler TEC TEC TEC Rotary Linear Rotary Linear
FuIIlWeII 93k/2.5M 43k/120k/ 12k/0.6M 0.8M/3M 0.5M/2.5M 0.5M/2.5M 0.3M/1.2M
Capacity (e-) 1.44M
Qu.ahtum >70%@(1y | >70%@(1p | >80% @ 1.55 | >60% >60% > 60%
Efficiency m~1.6um) m~1.6um) um
ROIC Noise . 45(H-gain)/ 100(H-gain)/ 150(gaint)/ | 150(gaint)/ | _
(e-) <150 30(gain0) 180(L-gain) 500(L-gain) 350(gain2) 350(gain2)
Frame rate 107Hz 300Hz 350Hz 350Hz 240Hz 250Hz 250Hz
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Fig. 1. Test Set up for Radiometric Calibration

2.3 Radiometric calibration operation
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[Il. System design

1. Hardware structure
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1.2 SWIR sensor
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Fig. 4. Output Timing chart
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2. Radiometric calibration algorithm
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3. Design and experimental results
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V. Conclusions
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