% a4 K% 4 Tk AR 2015 4 4 A
Vol.44 No.4 Infrared and Laser Engineering Apr.2015

EFIEHEORRXEELYE CCO RGN I EETAES
ELMEERTIE
EHM,HHE
(BFREZRHARAEZET, LT 100094)

B OERETHEHIYRA—RBARLW T Z LS AXRL TAF B IRGELHE CCD I &7
FATER A AR kB AT R F B WAT A RS R ARAE S0, B et S s AR IR A SRR 2 2 R A
AN EHEAFRAGAER; R G E ARG LR P25 T2 RAA , 7L %E CCD 45 49 B A 1% T
BB AR KT R — RS e A T AF B R A7 ik 3 545k XA 46 41 T AR A 5 A S
BT AR EEX 6 AR LT M RAL A AR SRR, FomT I RBIAARZEEN
BAEALSRAAGRATH ZHFERREERAY Y TRIF , LREERIT S KT EEL
A s BAF— AT APAT EAFAE S, 8 5 T T2 R R B Z 8] 69 RAZ TP ke T A7 R B & R
T EFA,

KEBIE ., MR EAR; &M CCD; RIR#BMARE; RAAAE; AFZHER

fESZES. TP79;TP701 XEFRERD . A XEHS: 1007-2276(2015)04-1370-07

Satellite attitude adjustment and nonlinear relative radiometric
calibration method based on linear CCD imaging the same

region of non-uniform scene

Li Haichao, Man Yiyun
(Qian Xuesen Laboratory of Space Technology, Beijing 100094, China)

Abstract: The satellite attitude calculation method for linear CCD imaging the same region of non-
uniform scene was presented, and a nonlinear relative radiometric calibration method based on histogram
matching was put forward. Firstly, when it was needed to perform relative radiometric calibration task,
the initial drift angle was calculated, according to which the yaw angle could be adjusted to ensure on-
orbit satellite performing the calibration imaging mode. Secondly, in calibration imaging process the yaw
angle was controlled to ensure all CCD detectors imaging the same region. Finally, after obtaining the
same region image with CCD camera, histogram matching method was used to establish high-precision
nonlinear relative radiometric calibration model. The simulation results show the magnitude and time
interval of yaw angle adjustment with various attitudes, such as nadir imaging, roll attitude, pitch attitude,

roll and pitch attitude, etc, and also analyze the error factors and the uncertainty of drift angle. This
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method needs neither the ground uniform scaling field, nor lots of on-orbit images for statistical analysis.

More importantly, each track satellite images can meet the calibration condition, which avoids the

unreliable problem of calibration source itself caused by the unstable of images between different tracks.

Key words: relative radiometric calibration;

adjustment of drift angle;
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