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Han Qijin Pan Zhigiang Zhang Xuewen Liu Li Wang Aichun
(China Center for Resources Satellite Date and Application , Beijing 100094, China)

Abstract To validate on-orbit radiometric performance of PMS sensor onboard SJ-9A satellite, and obtain accuracy
absolute radiometric calibration coefficients of PMS, a cross-calibration method between GF-1 WFV and SJ-9A PMS
sensor hased on homogeneous land surface targets is established. This paper describes the theory of cross-calibration
and characteristic of homogeneous field targets, and analyzes the parameters and spectral bands responsibility
between PMS and WFV. Then, the cross-calibration of WFV and PMS is performed based on historical measurements
data of Dunhuang sites and simultaneously observation images of two sensors on August 2, 2013. The influence
factors and uncertainty of cross-calibration between WEFV and PMS are discussed. The results indicate that this
method for cross-calibrating PMS is doable and the spectral band matching factors is stabile and has lower sensitivity
with field reflectance changing. The uncertainty of cross-calibration results of PMS is less than 5.24% . This study
production can lay the foundation for on-board radiometric properties evaluation and quantitative application of SJ-9A
satellite, and supply reference to cross-calibration between Chinese satellite remote sensors.
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Fig. 1 Cross-calibration of different remote sensors
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Table 1 Comparison of sensors parameters of different satellites

Parameters SJ-9A PMS sensor GF-1 WEV sensor
P . 0.45~0.89
Bl: 0.45~0.52 Bl: 0.45~0.52
Spectral channels /pm B2. 0.52~0.59 B2. 0.52~0.59
B3: 0.63~0.69 B3: 0.63~0.69
B4:. 0.77~0.89 B4: 0.77~0.89
Panchromatic band <<2.5 m
Spatial resolution /m =16 m
Multispectral bands <<10 m
Width /km 30 800
Quantization level /bit 10 10
Service lifetime /years 3 5
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Fig. 2 Relative spectral responses function of PMS and WFV spectral bands
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Table 2 Parameters comparison of cross-calibration matching images
Senso Observing Observing Solar Solar Sensor Sensor
ensors regions time /UTM zenith /() azimuth /(%) zenith /() azimuth /()

GF-1 WFV Three sites 04:56:30 25.679 144. 968 17.584 283.099
Gypsum 04:45:56 26.426 144. 833 1. 6876 301. 491
SJ-9A PMS Gobi 04:45:52 26. 252 144. 431 1. 6877 301. 459
Water 04:45:48 26.079 144.025 1. 6879 301. 445
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Fig. 3 Matching regions of cross-calibration between PMS and WFV (a) synchronous observating images; (b) reference
spectral reflectance of matching regions
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Table 3 Cross-calibration fit linear results between

GF-1 WEFV and SJ-9A PMS

Channel of PMS a (&) b (B R?
Band1 0.16661 7.15603 0.99326
Band2 0.17499 —14.8015 0.97089
Band3 0.12095 7.92704 0. 97089
Band4 0.12799 —1.79881 0.98398

Calibration equation: y=a * x+b
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Table 4 Analysis of cross-calibration results with different spectral band matching factors

Using actual matching factors
Channels

Suppose matching factor equal to 1

Relative difference of G /%

G B G B
Band1 0.167 7.156 0.138 24.267 17.37
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