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Table 1 The EMI instrument properties

Item Parameter

UV1: 240~315 nm; UV2; 311~403 nm;
VIS1: 401~550 nm; VIS2: 545~710 nm

SNR* UV: >200; VIS: >1 300

Spectral Resolution

Spectral range

0.3~0.5 nm

114°(Cross-track) ;

IFO
v 0. 5°(Along-track)

Spatial Resoluti 48 km(Cross-track) X
patial Resolution 13 km(Along-track)

Quantitative Level 14 bits

% UV: Radiance at 1. 27 pW » ecm™2 « st~ ! « nm™'; VIS: Radi-

ance at 10. 89 pW - em 2 esr ! e nm !
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Fig. 1 Fitting curve of DN value and SNR
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16 000 ——
Equation |y=a+b*x
Value | Standard Error
14 000 - visi | Intcrocpt| 3339.43145 28.97961
VIS1 Slope | 2624.98353 12.57312
VIS2 Intercept| 3254.18628 30.75513
12 000 T VIS2 Slope | 2763.94027 13.34345
z 10000
a
8000
6000 -
4000 4

0.0 05 1.0 15 20 25 3.0 35 40 45
Exposure time/s

B4 [EEXAET DN R &

Fig. 4 DN value at different exposure time
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Fig. 5 Dark current signal at different temperature
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Fig. 6 Dark signal correction

(a): Measurement data at —20 “C; (b): Dark signal at —10 C
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Noise Analysis and Processing Method of Environment Monitoring
Instrument

ZHANG Quan'?, HUANG Shu-hua'*, TIAN Yu-ze"?, LU Yuelin"?, ZHAO Min-jie', ZHOU Hai-jin', ZHAO Xin',

WANG Yu', SI Fu-qi

1. Key Laboratory of Environment Optics and Technology, Anhui Institute of Optics and Fine Mechanics, Hefei Institutes of
Physical Science, Chinese Academy of Sciences, Hefei 230031, China

2. University of Science and Technology of China, Hefei 230026, China

Abstract The noise has a significant effect on the Signal to Ratio(SNR) of the trace gas absorption spectrometer, which is a
standard for evaluating the imaging quality and trace gas retrieving capability. To quantitatively assess factors affecting SNR,
and remove the noise of the spectrometer system, the noise source of the spectrometer is analyzed and the corresponding noise
model is given. On this basis, the SNR model of the spectrometer is established in this paper. In addition. the effects of incident
light intensity, integration time and system gain on the SNR are studied. The relationship between the different operating modes
and different parameters and SNR is verified by the calibration experiment data of the spectrometer. And the main system noise
is proposed: the linear deviation is used to determine the system offset noise. Besides, the temperature correction factor is ob-
tained by using the dark current temperature correlation on the ground to realize the load in-orbit dark current correction. In the
linear range of the detector response PRNU noise is corrected by the two-point correction method. The results show that the DN
value of UV1 channel electronic offset noise is 2 625, and UV2 is 2 763. The dark current noise is the main part when the CCD
imaging surface temperature is higher than 0 °C, The temperature decreases to —20 “C when the rest of the noise plays a leading
role to verify the best cooling temperature of the CCD; SNR increases with the increasing incident light response and integration
time, the system gain will not affect SNR; PRNU noise was significantly improved by correction, decreasing from 3. 32% to
0.47% , improving the spectral quality of the spectrometer. The noise analysis and processing methods are conducive to trace gas

retrieve of further spectral data.
Keywords CCDj; Dark current noise; Imaging spectrometer; PRNU; SNR
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