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Analysis of radiation reference anomaly of HY-1B COCTS and
research on the repair algorithm
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Abstract: The three elements of water color remote sensing products are chlorophyll, suspended substance and yellow
substance. As one of the main loads of HY-1 satellite, Chinese Ocean Color and Temperature Scanner (COCTS) has set
up 8 visible and near-infrared detection channels, to provide primary data for the study of global ocean primary produc-
tivity distribution. HY-1B COCTS was launched in 2007, and at the beginning of orbit entry there exists light pollution
in cold space which works as the zero-radiation datum, which leads to the signal cut-off in the deep-sea area of the near-
infrared detection channel, and the lower the latitude, the bigger the cold air signal is. In order to study the mechanism
of the problem and repair the historical data of HY-1B COCTS, the characteristics of the source of the problem was veri-
fied in the laboratory, and the influence mechanism was analyzed. Based on the relationship between the sun glint ener-
gy of HY-1C COCTS and the solar zenith angle, the sun glint energy of HY-1B COCTS at different solar zenith angle is
calculated. According to the radiometric calibration coefficient, the corresponding code value of the sun glint energy
and the correction quantity can be obtained. The results show that the correction quantity is linear with the energy calcu-
lated from the solar zenith angle, and can be used to repair other target signals of HY-1B COCTS. This algorithm can be
used to repair the remote sensing data of nearly 9 years of HY-1B COCTS. It lays a theoretical foundation for data com-
parison between the same kind of ocean remote sensing instrument and retrieving water color products.
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Fig. 1

Imaging diagram of COCTS
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Fig. 3 Cold space signal in sunshine area
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Table 3 Energy level of integrating sphere
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Fig. 10 The influence of multi-layer dressings
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Table 4 System response coefficient of HY-1B
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Table 5 Regression coefficient of the glitter of HY-

1C COCTS
SR} FERE TR b LBy
1 -3.448 578 6.301 199 -0.675223
2 —4.269 947 7.101911 -0. 708 497
3 =5.756 909 8.673 079 -0.740 943
4 —6. 828 983 9.679 126 -0.739 072
5 —-8. 133 145 10. 919 994 -0.741 929
6 -9.904 326 12. 693 466 -0.738 442
7 -10. 365 134 12. 987 391 -0. 744 667
8 -11. 085 599 13.601 824 -0.742 428
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Table 6 1st pixel’s repair coefficient of 8 channels of
HY-1B COCTS

HoG REI I S R AL
B a," TR V" LEESES

CHIIA 57.95 -188. 486 0. 843
CHI11B 58.591 -195.259 0. 842
CH21A 63. 424 -297.407 0. 849
CH21B 63. 602 -300. 908 0. 849
CH31A 73.859 -333.964 0. 893
CH31B 75.369 -345. 69 0. 89
CH41A 77.7 -279. 389 0. 905
CH41B 78.153 -280. 332 0. 905
CH51A 82.999 -237. 105 0.912
CH51B 83.294 -243. 694 0.911
CH61A 93.763 —-164. 48 0.923
CH61B 94.816 -170.759 0.922
CH71A 173. 544 —-154.908 0. 967
CH71B 174. 693 -160. 589 0. 965
CH8IA 354.823 -161. 201 0.982
CH81B 356. 442 -168. 427 0.981
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Fig. 17 Image curve before and after correction(No.1164 pix-
el)(a) channel 1~4,(b) channel 5~8
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