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Abstract: To obtain the perfect exposure in a wide illuminance range at a short period, an adjustable
exposure system was designed for an area CCD camera in combination of a single curtain type shutter
with controlling exposure by CCD gain. The effect factor on aero photographing process was ana-
lyzed, and a exposure expression was work out according to exposure principle of the single curtain
type shutter. After confirming the optimized exposure amount of a CCD, the relationship among the
slip rate, CCD gain and the illuminance of the ground target was established according to the exposure
expression. Furthermore, the signal of a ground target illuminance was collected by a photosensitive

resistance, then the signals were used to control the slip rate and the CCD gain. Finally, the rate ac-
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curacy of shutter roll shaft was tested at the input rates of 6 300, 4 170 and 1 200 r/min, respectively.

The result shows that the rate accuracy of shutter is 0. 033,and the exposure accuracy is 0. 091 accord-

ing to combination of the computation results and exposure errors. A ground test on photographing

was performed in a laboratory, and the results indicate that the exposure amount obtained is 1 833 DN

and the exposure accuracy is 0. 066. These results demonstrate that the method proposed can allow the

CCD to obtain a proper exposure and captured images can meet the demands of CCD cameras.
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Fig. 1 Schematic diagram of exposure
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Fig. 2 Schematic diagram of single curtain type shutter
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Fig. 3 Process of light energy transmission
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Tab.1 Parameters for calculating exposure time
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Tab.2 CCD gain and exposure time at different illumi-
nances
Hb T R B/ 1x CCD H £5 WG RTE] /s
8 000-10 000 5.98 1/50~1/60
10 000-15 000 6.32 1/60~1/70
15 000-20 000 4.91 1/70~1/80
20 000-30 000 4.21 1/80~1/90
30 000-50 000 3.16 1/90~1/130
50 000-70 000 2.74 1/130~1/175
70 000-100 000 2.63 1/175~1/250

PE G R GEARYE B bR 00 58 B i ad s ]
R BE R R ) CCD 3 25 ok 4 il 1 s &=, PR L 75 22
Xof R 1T AL A B o 0 A A R 1) R AL o A
e RS RN
i e iy eV
TR
Horp R, N IERHHE R A FRAR 0 LR B A
EE S N E AR R AR AR S

HRYE 13D PRI H AL 5 23k X

(13)

w

4 RO R

Arrangement of photosensitive resistance

Fig. 4
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Tab. 3 Motor rates of different illuminances
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Schematic diagram of dimming servosystem
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Fig. 6 Model of dimming control system
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Fig. 7 Test of steady speed accuracy for shutter
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Fig. 8 Response curve of system speed
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