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Analysis of signal-to-noise ratio for remote sensing TDI CCD
camera based on radiative transfer model

WAN Zhi*?2, REN Jian-wei', LI Xian-sheng', ZHAO Gui-jun*?, REN lJian-yue!
(1.Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033,China;
2.Graduate School of Chinese Academy of Sciences, Beijing 100039,China)

Abstract: Signal -to -noise ratio (SNR) is one of the key parameters to quantitatively evaluate the
image quality and radiometric performance of a remote sensing camera.The estimation and testing of SNR
are very important for developing a remote sensing camera. From the perspectives of radiative
transmission and energy conversion, the SNR equation of TDI CCD camera was derived, SNR values
under several observing conditions for some type of camera were theoretically evaluated based on
atmospheric radiative transfer model - MODTRAN 4.0. The results show that the SNR under typical
viewing geometry is not less than 20 dB. As experimental validation, SNR testing under every
illuminative condition was performed using integrating sphere,and the experimental results have proved the
correctness of this theoretical model.
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Tab.1 Radiance lighteness at entrance pupil
of the camera (W/m? sr)

Puge 807 T0°  60° 40 20° 0°
00 133 165 193 252 302 3.2
01  3.04 58 85 1320 1652  17.66
03 648 1422 2178 3483 4351  46.55
05 992 2261 3502 56.37 70.51 75.45
0.7 1336 30.99 48.25 77.91 9750  104.3

0.9 16.79 39.38 61.49 99.45 124.5 133.2
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Tab.2 SNR values of theoretical calculation
and experimental result
— — Tl-'Ad Mtint
AS,=AN; n(N)=———="-AL(A\)n(N)7,(N)AN  (7) Solar _ _ -
4(F ¢ altitude 6 Radla.mce/ Thi(;:etl- Practical :\Z(ggz RMS
7 Reflec- m2 st SNR/AB SNR/dB DN noise
tance p
6=20°
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