844 o8l o EH OB Ot Vol. 44, No. 8
2017 4E 8 H CHINESE JOURNAL OF LASERS August, 2017

TR CCD MG 25 %F 5928

\ s | = /, : ) \ \ \ N
¥ RV, TR, AEE, BEAL, L FL ALY, X UE!
Vb [ B2 B A BOC A BT R T Rt S AR E SN E, L8 500 2300315
P E R R K F, B AR 230026

TE T RIS 15 e L BHR R R AN USRI B 2 GOk s BRI S CCDAT-20, B3 7 7T 7 45 12 58 A B o) 4
R KN HEAT e B O RS B S SRS R S . CCD47-20 FLA 8 B9 30 BF 7T DURIE B A% R GE i (5 M L . R T 0
F b2 CCD. MR Y6 8] 38 % £F 200 ms LA L. i T SBUXE H bR A9 PO R '8 , 78 4 W CCD47-20 Y 1 fig B T4 IR
LR b LT T T PR RS — IO BE A CCD 3R h it 25 58 R T R R ST K CCD Ay B e A )
HEE 10 ms, FELIEX RGEIEAT T R, 45 R 3R W], 2 0 6 A 8] i A8 B, CCD Wi o B O 28 M 384 T B 7
KBRS BT IE R PE . AR MR LIRSS R R W RS F M LA B 46.8 dB, TESMG X AR RL K MG HEAT TR
ARIUT KOMATE R 58 A1 I B ) UG A 42 B0 T IR ZUBR 68 19 K AT IR L B0 IE T 48 A0 A5 3R G DR Mg L i P B
KR LIRAY; PG, AT A IREIEHT s MRS R EER RAMEAS

hESES TNII9S XEEARIRED A

doi: 10.3788/CJL201744.0804002

Design and Implementation of Ultraviolet Imaging System
Based on Scientific Grade CCD

Chang Zhen"*, Wang Yu', Si Fuqi', Zhao Minjie', Jiang Yu', Liu Fenglei', Liu Wenqing'
"Key Laboratory of Environment Optics and Technology, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei, Anhui 230031, China ;
*Uniwversity of Science and Technology of China, Hefei, Anhui 230026, China

Abstract To obtain images with high signal-to-noise ratio (SNR), a ultraviolet imaging system is developed based
on a scientific grade CCD (CCD47-20) which is sensitive on ultraviolet. The imaging system can quickly image
flames of burning solid fuel at particular ultraviolet waveband. CCD47-20 has deeper potential sell, which
guarantees SNR of the imaging system. However, the exposure time of these CCD is usually above 200 ms. To
realize quick exposure on target, a CCD driven timing sequence with twice-frame-transfer and once-horizontal-
readout is designed based on the analysis of performance and working principle of CCD47-20. The design of imaging
system is finished, and the exposure time of CCD is reduced to 10 ms. The irradiation test of the system is carried
out in the laboratory. The results show that when exposure time changes, the responsivity of CCD is linear, which
verifies the correctness of design of timing sequence and driven circuit. SNR test results show that the SNR of the
system can reach 46. 8 dB. Flames of burning fuel in the specified ultraviolet waveband are imaged using the
ultraviolet imaging system. Shapes of flames are captured, which validates the fast exposure performance of
ultraviolet imaging system.
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Fig. 2 Timing sequence diagram of twice-frame-transfer exposure form. (a) Driven timing sequence;

(b) software simulation result
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Fig. 3 Illustrations of twice-frame-transfer process. (a) lst frame transfer begins; (b) exposure begins;

(¢) 2nd frame transfer begins; (d) frame transferring; (e) horizontal readout
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Fig. 6 Pictures of the devices. (a) Imaging system; (b) imaging circuit
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Fig. 8 Flame images taken in different exposure time. (a) 10 ms; (b) 500 ms
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Fig. 10 3D and grayscale images of solid fuel flame captured by imaging system. (a) Dark background;

(b) original image data; (c¢) dark background-substracted image data; (d) dark background-substracted grayscale image
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