[#2%gomanes A/

EEFRIK

JE IR R AR S AL P AERLAR ST b 7 i

ARECY, REAT, KRR, EXF, A2L, RE°, K
v [ B 2 I O SR A LB 5 T R R bR S R AR R R RS, AR 2300315
P E R EE AR R, BB AT 2300265
Cdentii iR I E B, dbat 100192

WE TR RIEL N RE RS 8 R0 iR B W EBUE br ik BN B S 8 b RS R R AR
FRATIR 55005 BE R 32 BIBR . KBYSEAR 1k O & 90 T 7R3 50 PR 8 T B R R B2 4 O A L (B 0 T S8 i K T BRI )
B — PR S PR S0 1R AT R E A R AR Y I R XA L 7 2 AR TR B LR Y Bl b R TS AT KB SR AR 1Y
A R L TS T R 2B N R S e AR vk IR R R LR IR T R, AR R IR
V4 AL A IR R vk 5 R SR R R R R 22 BN T 3.5 %0, AT SE AL 20T SRR BE N I FE U ST R AR, N TR EDEE DR
PR AT e NG B R U A A AR R T R R IR AR

KBWE B EGERR KOIEAR s R R Lk

FES%ES TP722.4 XHFRER A doi: 10.3788/A0S202242. 0628001
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Abstract Vicarious calibration in large and uniform sites by the reflectance-based method is currently a common on-
orbit calibration method. The limited number and low reflectivity of uniform sites in China have restricted
calibration frequency and accuracy. The gray-scale target method has achieved high-precision radiometric calibration
in a uniform site, but how to break through the single environmental background of a large uniform site to achieve
high-frequency calibration is still a tough problem. On the basis of the classic irradiance-based method, this paper
proposes an improved irradiance-based method suitable for gray-scale targets, analyzes a method of on-orbit
radiometric calibration in complex environments, and experimentally verifies the method on an optical satellite. The
results show that the proposed improved irradiance-based method, with a maximum difference of less than 3.5%
from the reflectance-based method, can achieve on-orbit radiometric calibration in a complex background. It
provides a technical approach for high-frequency and high-precision on-orbit radiometric calibration of optical
satellites in China.
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Fig. 1 Atmospheric optical thickness measured by solar
radiometer at Dunhuang site on August 24, 2020
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Fig. 2 Atmospheric optical thickness measured by solar

Atmospheric optical depth

radiometer at Beijing site on September 2, 2020
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Fig. 3 Digital number-reflectance fitting curves of

targets at Dunhuang site on August 24, 2020
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Fig. 4 Digital number-reflectance fitting curves of

targets at Beijing site on September 2, 2020
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Table 1 Comparison of calibration coefficients obtained by different methods

Calibration coefficient obtained Calibration coefficient

Relative

Site Date Band by reflectance-based obtained by improved deviation /%
method irradiance-based method eviation /70
Band1 12.143 12. 346 1.7
August 24, Band2 16. 586 16. 943 2.1
Dunhuang
2020 Band3 15.722 16. 265 3.4
Band4 26. 487 27.129 2.4
Band1 — 12.025 —1.0
September 2, Band2 — 16. 008 —3.95
Beijing
2020 Band3 - 15.916 1.2
Band4 - 26.941 1.7
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