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Influence of Detector’s Gain on Laser Disturbing Effect
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Abstract The influence of detector’s gain on laser disturbing effect has been investigated in the experiment. We
firstly measure the noise distribution and grey scale of output image under the different CCD gains, and then define
the variable relation of noise grey scale with the increase of CCD gain. According to comparing laser spot image and
grey scale distribution under the different gains, it is secondly found that the increase of CCD gain can amplify the
weak signal around laser main spot, add the number of saturated pixel and enhance laser disturbing effect. The
variable relation between signal grey scale and CCD gain has been also defined by calculating signal grey scale. At
last, it is can be achieved to simulate laser disturbing effect under the different gains based on the relation of signal/
noise grey scale and CCD gain. The research results can provide technical support and theoretical reference for
evaluating laser disturbing effect of electro-optical imaging system under the different gains.

Key words detectors; CCD gain; noise distribution; the number of saturated pixel; laser disturbing effect

OCIS codes 040.1520; 140.3460

15 "

HL AT AR A% 1F (CCD) 2 T T YOG A 2RI 8 22—, DAL AT IR BN (IR AR RAERE w5 L sh A T Rl R 4%
P TR 2 I T ol Aol RHBF 22 45 s ML CCD e i IR R 48 = il 2% 88 3k LCCD ith
Fr VIR F g AR Ak PR T A B AR A A . DS BESORE F R/ SR AE CCD S A L CCD G A
TR B L7 2 B DK A5 51 T 52 BRI ri 17 O B 48 A7 i B B Rl Y L DA TR 4 DG 2 1 ui??ﬁjﬂ#fﬁ
1 LA 5 5 155 Ak B P B PR — AR P A 5 L HEA TSR AR AR AR AR SEXCR AR VRO L e RO R M S A B L
ity BEH ERAUBE S th .l g el a0, CCD 22 i LA RE 8% 38 B4R e B DL 4RI R B0RE , — T R T CCD Gt 7 i
Y Wi 7 ) SO A R UK 88 B8 1R 20 55— T T 5 L AR 9% SRR R 1 RO A PR v B 5 DDA G . P, CCD
P B R Ak B P L DR L AR5 O TBOR R BRI CCD A8 2 i B — R dB o A7

SR A AT 5 W) 8 AT FL P T 4 L CCD HAT A 85 1 DGR R B0RE L (45 U AR 25 5 A2 310 5 SO B9 1 P A 4t
B3t AR AT TBOLHR B CCD T4 skonE (i F 52 © A7 R d 1 SCHR BEORH 408 WL 3 T8 208 A 1Y

Yk BHA: 2015-01-14; WEMEBR A H: 2015-03-10
fEERN: TE®A982—), 5 4, Bh B ox 51, BB Sl X B AR Iy mi 5 . E-mail: wangyanbin82@163. com

s102016-1



H = # ot

SEH AR CELAR AR L B R BB R IR AT I i T CCD 77 A AN (] 30 G I i 18 {8 465 L 1 5
TR RN AL 3 B L R AR B DL 43 BT T CCD = A S [R) B 42 1 1 ZE HL I, BF 58 37 Al 170Xt CCD iy
THRRCRT L SR TR LA CCD ARLZ 2 3R T 3l 4% 4 2 6 B0 B 5 PR 58 12 1) 22 A F 3l o ) 8
R4 PR (% B 4 2 30 [, O B SR AR BOE B9 R E LSS 2B BR L BT ASG T 4R #5345 3O T P08CR I R
WFFEIFAZ UL A SR U R 45 39 45 7T LA R T BB i B CCD ARBIL, 78 7™ M 31 D't 19 06 27 I 25 TF 88 ) 30 52
B WEIE T AR A5 AR AN [0 A5 A I R RSP LAROA [ 96 i X SOE T PU8OR B

2 AN[EG 2R B BRI 8% MR s

Pl 12 S50 o B R F Y A6 s 1A SRARR B A RS /A B 7 5 DMK23G 445 /9 CCD #HAL, &R H
Sony ICX445ALA IS Fr s BAR S 80CH  OGBUE X M LK B 1/3" R ITHLEL 1280 (HD X 960 (V) & 78 R~
3.75 pm, CCD JiUK B (48 25 B B Y5 Rl 0 dB~30 dB. 1% CCD % it 22 1 FR AR 0 K BE 938 Fl 0~ 4096,
Sk W B ATE 5 R 0 25 348 25 XSO T R 1 5, T L e s Y B CTAT A 20 T D L T B0 T X
CCD TE AN [] 38 25 1 % 3 BT M 75 0K B 43 A7 o PP Al LM 75 K7, g B X CCD 4 M8 75 7K SF- , sk e o 5
CRPHYE AT Y650 22 BOG B T30 0 TR 7R AR RS0 5962 15 58 UEAT D27 5 25 10 L T 5% B R0 TO0 A1 8 st 2k
T EHE AT AR R BT 6 AL B L DT AR 0 4 SR A o

K1 DMK23G445 CCD
Fig. 1 DMK23G445 CCD
B 2 Won TR S0 RO TR A R3S 25 CCD i Hh BIG BY Mems  BE o A % . & 2 Ca) TEHR I 4%
1 g B 0 PAE 2R A KA R K BE (B 2 LA R MR, 202k 35 %0, ME IR FE A 4. 83, T I B 3 A 15 R
fr Il g, T LVZAE AT AR CCD W RS R B2 34 {8 B W0 46 {8 . 29 R fe KOR B2 9% 4096 19 0. 1%, Ui W% CCD /) 3 &
WEREEE AR, O3 AN MR R BE(EIITE 18 LATR L WA K BE 43 A i 4 75 22 R 0. 59, W 1% CCD % th B A B4 1Y
VIS e —Bork . iR a5 0w A R OR

y = alg(%j, (D
P o R —HE S T AR IC K, y X N BRI 238 25 o BRI AR P A RS, — B2 10 83 20,0 2
G IC K E BRI R ME . B CCD MR K B Y ) 46 (8 4. 83, 7] U4 3)7% CCD M 7S K 1 4 {H a9 48 25 2~ 20

y = alg(ﬁ@). (2)
& 2 (h) 80 5 3 25 4 10dB B, Hh BEARE R i K 02 K FE(E 3 AN IR 0T (B B 10 060 25 4y Wt s K B ¥ 1A
WK 14,57, UL IH I KRR 28 i R B2 UG, CCD B A Mgl R 7. B 2Co) i &5 % B 25 H
20 dBHT, H BIME R KA J2 K BEME 10 LU B2 00 BER R AN 2 3. 5%, M K B2 A 15 K 21 47. 66, &
2D HRM #R 3G 25BN 30 dB B, H LR A K92 K BEAE 50 LU MR8, 290 0. 8 %6 , M 75 IR B 34 {1 de &
WRE]162.7, £ 1A T AN T CCD WS i K BESME 307 22, DL R34 5 22 5 3E W LA, T WL
Bl 5 1R 00 25 48 25 A 38 G, K R I L B 2R AR T 2 S EN U E A RS TE 0. 12 £ 47 BB
PGS ONL SERiUb E Y N R R
PR 1 MR EE L & 3 A5 T CCD W K BE 57 (L Bl 4% 000 4% 344 2 380 7 38 K 0 A8 Ak #a 3, an & /N [
P8 AT 7 5[] s AR 40 (2) 2040 i T @ = 10 (5240 Al a = 20 (R £8) Asf M 7 J 8 (B Rl CCD 384 25 384 K 8 28 1k i
2, LA RNEBE MRS a=20 R 20) B 19 28 fb il 26 & A 15 3F 5 I X — 7 LA 8 T % CCD Mg
7O P E B L 25 i AR fE S R L BN (2O TR I H R E a R E 205 55 — 5 1t 8 B 7E 3% K CCD 34 25 1)

s102016-2



H I # ot
AR AT DU iy A 2 07 L B M AT T RO .

035/ ) 0.10] ®)
0.30 0.09
0.08
0.25 0.07
£0.20 20.06
g g 0.05
<5 L Y.
A 0.15 a 0.04
0.10 0.03
0.02
0.05
0.01
0 0 : : :
2 4 6 8 10 12 14 16 18 10 20 30 40 50
Pixel value Pixel value
0.035 — -
© @
0.030 7
0.025 6
o b
%’0.020 E
g 24
2 0.015 g
o 3
0.010 =
2
0.005 1
0 20 40 60 80 100 120 140 160 180 200 0 100 200 300 400 500 600
Pixel value Pixel value

2 AR5 F CCD M s 1 R B 53 77 #E %
Fig. 2 Distribution probability of CCD noise under the different gains
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Table 1 CCD noise under the different gains

Mean value of noise Mean square deviation Ratio of mean square devi
Detector's gain/dB
grayscale of noise grayscale ation and mean value
0 4. 83 0.59 0.122
2 6.02 0.76 0.126
4 7.45 0.93 0.125
6 9.23 1. 18 0.127
8 11.63 1.47 0.126
10 14.57 1. 87 0.128
12 18. 31 2.35 0.128
14 23.34 2.84 0.122
16 29.65 3.54 0.119
18 37.39 4.55 0.122
20 47.66 5.46 0.115
25 87.50 9.05 0.103
30 162.7 15.2 0. 100
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Fig. 3 Noise standard of CCD under the different gains
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Fig. 5 Grey distribution of laser spot under the different gains
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Fig. 6 Disturbing effect of high power laser under the different gains
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