§20 % 411 e R TR Vol.20 No. 11
2012 4 11 A Optics and Precision Engineering Nov. 2012

XERS 1004-924X(2012)11-2492-08

NBERBEERGRITEERESREST

OE K HE
(PEB* R KEXLERTIREDERTH PR LFERES
MEEALZHZ, FM K& 130033)

FEE WP T ALENAR R GRS S iR B i AL PR s e . O VERR R U B ki, LR R SR b
P BT — T AR AR AR B I LR LR R B AR R T SR L SE A 4R A BR AR, ST T T B AR S B R SR
TR (78 Al B AR A R HE T2 1 b TET H B 5 0 TE LR AR GG 0 A BT R AR 2 LS Al AR A AR ATL AR 4 B T A 9 R A 0 E 1R R
Kig, W T RERRGEEB RN ZERE TS T EMLHE AR . CAT B M AP A 3R 25 MR B 1 5 45 R 5
M, R SRR B LA Mg it TRBITERZE ., ALK R R BV REAMAMHNIBE AN ZMET, G =
EEAL B BOE LG, 5 E AR B R L AR B 15 22 B A S 0005 25 I 1S T R I, o 2L 2 R R R R 2 R R B8
FIREMEENE, 458 BRSO EX BRI R 5B AME A S M E .

X # OWMERBRRE RS BNED BNESA AN A ZH T F &

FESES V245, 6;TP274 CERFRIRED : A doi; 10. 3788/0OPE. 20122011. 2492

Computation model and error budget for image motion of
aerial imaging system

SUN Hui*, ZHANG Shu-mei

(Key Laboratory of Airborne Optical Imaging and Measurement, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

% Corresponding author, E-mail: sunh@ciomp. ac. cn

Abstract: The image motion of an aerial imaging system was researched and its effects on imaging
quality and the resolution of the camera were analyzed. In order to obtain and compensate the image
motion of the aerial imaging system, a computation model of image motion based on coordinate trans-
formation was proposed. The coordinate transformation model from a ground object to a sensor plane
was established by using linear coordinate transformation, and the computation formula of image mo-
tion was derived based on the different coordinates of the same ground object during camera exposure.
The sources of image shift error of the imaging system were analyzed and the influences of various er-
ror factors including the aircraft motion, attitude angle and the camera swing angle on image shift cal-
culation were discussed. Then, the calculation error budget and synthesis with Mont Carlo method

was presented. The experimental result shows that the image motion is directly proportional to the ve-
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locity of aircraft, and inversely proportional to the distance between aircraft and ground object when
the attitude angle and camera swing angle are constant. Furthermore, the calculation error becomes
greater with the increase of the parameter disturbance, especially the measuring errors of aircraft mo-
tion in longitude and latitude. It concludes that this method is efficient and will be useful to the image
motion compensation of aerial imaging systems.

Key words: aerial imaging system; image motion; aircraft motion; aircraft attitude angle; camera

swing angle; Monto Carlo method
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