FE: FERFER
Eh: FERFREELFRHEINSHERRM

FE R LRSS
: EEH

BTPRTE | BEREAT | English

ek TR 2013, 21(5) 1265-1271 I1SSN: 1004-924X CN: 22-1198/TH

AWHR | FWHR | SRR | pk DTEAT]  [0)
BB R 58 B

ST BT8O LR OE R 5

T TR B S 4 0

SRS KAECR U PR SE T o ERRE B A0 2 el 5 W TR A3

WE.  RARAT I AL S CCDI A R IR )ik, ¥k T THFECCDARNLIMTRYE R EE, LMITHIBECC DAL 5 HE S 7% 10 B R g o
TR TR T SRS IE R R e o 0 ATT TS B AR S RE v 0 e DR 22, 454 B QR T T I e J B4 5 R M e d R A o il
CCDIf s AR, HL TP IIRAEHE ) . CCDIE AR H AR L 2 R X SR ARG, G Mt RAEHM T F RIS (5, ARPERENIE 5
PP EEHEMCCDIY AT . B, DX T PRI TR I ASHORS 5 . 45 RN, X RZ M HHIA6 300, 4 170H11 200 r/minff B ki A& 5
I, PRI AREORS A 30,033 AR A B (WA IHURT B2 2 Fa R T e R 22, 19BN YRR 2 80.091 . (E K6 ST T i FRAH R
56, MR R GG RoN1 833 DN, A RN RSBOLKZ H0.066. 45 WorF 1 a7 AN TRICCDIS 25 AR 45 A (1 5 R ffiCcCD
SAFIEHEE R, FiR I G L A Rk

KW HAANL DL RATI] CCDME MR

Adjustable exposure system for digital camera based on single curtain type shutter
ZHANG Lei,DING Ya-lin,ZHANG Hong-wen,ZHANG Ji-chao,LI1U Bo

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

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 analyzed, 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
accuracy 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 according 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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