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Abstract: On the basis of on-orbit dynamic scene real-time matching of optical satellite, a new method is pro-
posed to solve some key problems in satellite imaging, including the narrow dynamic range, the coarctate gray
scale distribution, the deficiency of gray level, and the lack of detail resolution in dark scenes. Firstly, the
cloud detection and atmospheric radiation prediction methods are presented based on histogram characteristic ,

in order to diminish their influence to high and low dynamic metrics of scenes. Combined with the radiation re-
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lationship calibration between photometric camera and imaging camera and image motion compensate, the real-
time measurement of the dynamic range of the scene is achieved by imaging twice ( not more than) using the
photometric camera. Then, aiming at the problem that the scene dynamic range usually exceed the camera dy-
namic range, a matching method between the camera and scene dynamic range is proposed based on the high-
and-low luminance matching schemes. Meanwhile, the camera parameters’ calculation method in different sit-
uations is presented. Finally, the proposed matching method is verified by experiments of unmanned aerial ve-
hicle(UAV). The results indicate that the method can achieve the best matching dynamic range by setting
suitable integrating numbers and gains of the camera according to the actual imaging dynamic scenes, which
can improve the effective gray scale and the image entropy by 100% and 40% , respectively.

Key words: optical satellite ;on-orbit dynamic scene matching; on-orbit parameters of imaging camera;effec-

tive gray scale
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Fig.2  Actual image with atmospheric radiation(a) and corresponding histogram distribution(b)

sk, HEG RS my R, i T RA R
R R R H N T S AR R 25
Sy B D i 7 5 ) v B AR S TR R
B B I R

3 DEAMGHEG IR X

3.1 IEEAEAER
PR DS F LR VCE T R aE 3 A

Ao M3 AL N TR BAANER S SRS
S 1 3 i 47 55t Bl AV 1 Gk B e AR DU IS, >R
PG -1 ) TART X B Yook A S i
ISCARBLAE ¢, Bk 200 X6f i 181 37 5% R A7 )R, i s AR
PEICAE R, 4l R i S U A 2 A 0 3R A
LA R BT . fE RARAPUAR
S S SRR ORI 45, R BCE B, 75 1,
I 22 %8 i 17 7 S A T AR



78 e ¥ m

2R R 55
A&
TSR R ER PR s

WEFEAL éﬁgﬂgﬁ*ﬁ ol

K3 TRLERShAT S IR 5

Fig.3 Real-time matching scheme for satellite dynamic scene
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Tab.1 Image quality evaluation results of field experiment before and after matching
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Tab.2 Image quality evaluation results of simulation experiment before and after matching
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