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Abstract Signal-to-noise ratio (SNR) and stability of focal plane are important performance index for airborne
hyperspectral imaging systems in visible near infrared (VNIR) band. To fulfill the requirement, the rational selection
of charge coupled device (CCD) detectors turns to be a key issue. A rapid method is proposed for choosing compatible
CCD based on the scale, pixel size and frame rates of CCD. According to SNR formula of hyperspectral imager in
VNIR band, a SNR model and a focal depth model are built. With analysis of a real project application, the selection
process is proposed and the calculation when choosing the pixel size (or SNR) of the CCD is particularly elaborated.
SNR and focal depth analysis of the selected one is also presented, proving that the models and the method of choosing
CCD are rational. Results show that an efficient and accurate means of selecting CCD detectors is proposed for
airborne hyperspectral imager.
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Table 1 Demand of primary technical indicators

Indicators Demand
Wavelength /pm 0.4~1.0
Angle of view /(%) 40°
Number of spectral bands 256
Number of pixel crossing the track 2800
Frame rate /Hz =160

SNR = 250
Focal depth(£2AF*) /um >—+15

— LR CCD 7™ iy Je e E =S5k 2 s .
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Table 2 Typical CCD products and its primary parameters

No. Type Scale /pixel Pixel size /pm? Frequency /Hz Manufacturer
1 Full frame transfer 4096 X 4096 11X11 1 CETC44
2 High frame rate frame transfer 128128 17X 17 300 CETC44
3 High frame rate frame transfer 400X 300 26X 26 500 CETC44
4 Interline transfer 512X512 8.3X8.3 160 CETC44
5 1/2 Inch interline transfer 782 X582 8.3X8.3 25 CETC44
6 Interline transfer 19201080 9X9 160 CETC44
7 Headlight EMCCD 512 X512 16 X16 1000 CETC44
8 High frame rate frame transfer 2048 X256 16 X16 700 DALSA
9 High frame rate frame transfer 1024 X1024 13X13 180 E2V
10 Full frame transfer 1242 X 1152 24X 24 8.5 E2V
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Table 3 Quantum efficiency of CCD in different bands

Wavelength /pm Quantum efficiency /%

0.4~0.45 45
0.45~0.5 55
0.5~0.55 60
0.55~0.6 65
0.6~0. 65 70
0.65~0.7 70
0.7~0.75 60
0.75~0.8 50
0.8~0. 85 35
0.85~0.9 30
0.9~0.95 25
0.95~1.0 20
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