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Automatic gain control of SBUV-ICCD
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Abstract: A Automatic Gain Control (AGC) algorithm for Solar Blind Ultraviolet Enhanced ICCD
(SBUV-ICCD) was proposed to detect the targets with different radiation luminances and to avoid
damaging the device when it was exposed to high intensity radiation. The sum of N consecutive frame
histograms were treated as an analysis object, and it was divided into background section, target sec-
tion, brightness section and saturated section. The AGC algorithm was accomplished by using the
proportion factor of brightness section to target section and the coefficient of saturated section to
brightness section as controlling parameters. Finally, experiments were designed for testing the algo-
rithm performance. Through controlling saturate ratio below 0. 2 and bright ratio in the range of 0. 4
—0. 8, experimental results indicate that the algorithm can adjust the gain of ICCD quickly and effec-
tively in 1-3 s whenever the target’s luminance is up unexpected rapidly or changed slowly, obtained
results show that proposed algorithm can offer a good image resulution while the camera is protected.

Key words: Solar Blind Ultraviolet Enhamed(SBUV) ICCD; Automatic Gain Control(AGC)

W fs HH:2009-07-22 ;11T H #§ : 2009-08-04.
E&m A 5 ARE R & B4 BT H (No. 20080516) 5 b & Bl 24 B & 6 24K %6 LA 5 4 B0 98 i = 18058 T
FE YT B H



5§ 2 0 B E] 4 0 R AR T CCD [ [ 3h 8 25 15 497
1 31 = 2 SBUV-ICCD @A 4%

K FHAE 220~ 280 nm f 48 158 5 o K<
UL )2 BRI 1 B AR5 B W A o 9% i BB ) 3k b 3R 1Y
R RS . HE TIPS X i B AR O R
PHOGTEH X7 fRR H H X7, RIS BEE AT
SR L LA S AT R R ORI A L BRI L AR AR
PG I S AT T2 B AT S . T R B
IR E Be A 58 Z0 0 W i, B 38 R0 2% 1 15
SRS (— RN oW G0, BT A ER
WA ELAT A v 4 25 PRI B T s 8. H
B Y 2540 2 A LAY 3 (PWT) L85 AR
338 % R E T 2% 1 (TCCD) 1 H, 1435 434 e, i 8
& (EMCCD), H ICCD fy T H H A KR
ANVE SRR TO T B0 A Y A R A HER AR
STz M. ICCD SR JH 9% B¢ fi i 18 b
(MCP)VE R 5 4 FE3G 25 i3k 10° A, ik
B 1 AR 0 & L [F]PR B ICCD R 8 K I ]
SUE-AINE e N E S R R ST NE R Y By ]
WaESAE . UL, [ s R 4k ICCD B &
G b Az — .

HHT A 303 45 5 6 5 oR 2 TR s 2 0ol
SEHL PR R b i B T AR AR g
F1%) SC Ak S R 6 G2 AR R 21 41 s AT D P A5 b
SR S B BRI A . Killer ™
P& X TCCD %yt 5ot B4 1 107 2R A7 43 B ok
TR 53 BT V5 S el 2 30 2 o 5« 0 O 9 1 348 25
IR ] WL B LT A ERRCh SE AR B TR
Xt BRI LA 1) 2 15 1) 255 DA X R 3 R
TJehE R S, Castracane Ml Gutint™ $2 1 78 56 1%
TP LA R T B 2 B AR 1 1R S A
RE A 250 A1 1) J) 8 e 2 a5 O By 1k AE R 0 a8 2 vh
IR R RS,

“HE S AME IR ERS 208 5] D
BEABRKNZEN ., & SCHEATF A5 B SBUV-IC-
CD B A% i (4 FE Al L, b 2 252 it PR A% 1) 1
SROFNIEAT 53 B 43 A1 B8 1 48 BH 5 3R 80 A N &
BAE R H 280 kL 7 SBUV-ICCD 1Y
AGC B35 I X 5035 14 Wk 25 w0 1% 14645 1 40 A B
5T 5 R il R T AR

2.1 ICCD L{E[FIE

ICCD (s RIZEFg an il 1 fr /s 2 A
%l DG HL B A L MCP . 56 )% Bt L Rl A O 25 . T ok
CCD 6 M H ™ . 1CCD AR T4 5 2 g
A 0 A 4 5% 7 BR U B0O6 e B AR | 4 —
1) 8 T e 40 OR e A R S 78 T H 3 1 1
HTF 6 73 A MCP #E47 15 1, 9K 5 58 4 3 3%
S5 8 % AT UL 3 S O 5 6 AR 5 A 3
AL OO CCD b A fo L F 2R BE e 58 A
SRR BRI . i SBUV-ICCD & 45 H
S H, B B b 7 W AL 57 F R 220 ~ 280 nm Z [ 1Y
ICCD #3144,

Fiberoptic tapered bundle

MCP CCD
Photocathode.__ )
\\‘1 44 | |
/ T /
. | |EY

1\

4
-
L

Winddw

 ——
@ -
/ 7
\ e
e A\ /

Fluorescent screen
High-voltage power supply

Bl 1 ICCD 45 # R &
Fig. 1 Representation of ICCD

ICCD w2t 3 i 4% il vy 5 94 749 fin 2848 MCP
P i 8 A% 1 e R 52 B o T 45 L R S
T 2 E YOG AR R B AR LR L BT R FR B R
KT AGC fMERE,

2.2 SBUV-ICCD MK & 45 1%

T MR KX H O 7SS S B R 2L
W AE I SBUV-ICCD B % £ I 21 (1) BE &t 4%
s, 2 R0 b H AR 8BRS B — R TE oW i
9% YA A SO IR L ICCD 2 25 5 A 48 1 1 3
f . WNFEEESMHLE RN h, AT E 400 LA B
MCP # 25 (100 % MCP jit KA%% R 10%) A g 450l
FHARWAEES . 550089 8 35 i SBUV &
B 50 W s LI AN ER R B e RN R R . —
Wi A A HH 7S ANER A 1E 2 () TR L 1 2(b)
> 5 05

e KB A R AW 5., LLAMFI ] I



198 e KRE TR

518 &

(a) $L7 SBUV [E{%
(a) Representative image of SBUV

X 4
20 10

Pixel count
(=)

il
It

O0 50 100 150 200 250 300
Gray levels

(b HF K

(b) Histogram
2 WA SBUV FG M E R
Fig.2 Representative image of SBUV and histogram
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Fig. 5 Flow diagram of AGC algorithm
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Parameters Values
N 3
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Fig. 9 Results when changing intensity slowly
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