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Abstract: The exposure time and signal gain can be used to adjust the light intensity for a conventional
CCD camera,but both of them can not be configured best. It is also very difficult to maximize the
effectiveness of their dimming, especially for the condition of the changed illumination intensity, the large
dynamic range and the unclear picture.For the above —mentioned shortages, the histogram equalization
certain improvements, the deployment of exposure time and signal gain were optimized through precise
deployment of exposure time and optimization of signal gain coefficients. After the test, the screen effect
has been significantly improved , the adjustment time is less than 40ms ,and the system is stable and
reliable.

Key words: automatic exposure; signal gain; grayscale; histogram

W fE B #3:2015-05-15;  f&1T H #1:2015-06-03

EE€WB . a4 F 5 H

EH B A . £ Wevh(1988-), U3, il -+ A=, 3= %2 DA =5 6w il 45 J7 181 A9 A 58 . Email: wangxiaotao@opt.ac.cn

S 8 A . 4% (1959-), B WSS G, T A S0, 32 N ot H U] R B DL R 4% 5 1 9 BF5E . Email: wxa203 @sina.com

0120003-1



L oh ok AR

%1 www.irla.cn % 45 %
A I KO 7 7S ALk R T A AR O 7
05 5 VR B, F R X T AT LA, % B2 (] o

HAE, BARPLE ARG F 0948 O 480 ok i
Joz I EH SR AT s B i — 4y . SO EEE, AAT]
Xof 48 A8 AL 14 38 SR AL AN PR A SRy B T i 1 A0 A, T2
B, AT R SR AR AL oy B R R R
HE 1 T TET 23 R T, E AR 2 5 i A A R
BALRE U8 AR AN W) 19 37 Stk A7 B gh s, DT 4 48
HH T g SO IR R O R Y AT A 3 L B AR B
Ok A7 B AT T bR

H1 2 % SCHk[2-3]17] 0, fE B CCD KR 1% &
I TEASWTIR A, DL B 1 T2 KT AN W 1 42
FEl 9 A1 BHBIE AR 25 A6 I v o T AR AL, xR
S BB S B LA CCD RS AL 28l =, SR T 22 A
il — B A 0 BEARAL , R ALT B A U O A
TE RO 1 . M 20 42 70 AR,
BREHRAMEZ AR MHAARE EERR EH
PULNIX 45 AH 4k #fE iF T 7 £ 3 CCD & L™, {H i
F 11 9 CCD B AR ML AF A F A ME B AE 5 K, BF DL
K JEAR PE 2 BT — 2 (v BRI T 9% R Y S R AE
AT BT G b 4 B A R R OO0 5T i Y R R ——
JeH A5 1 25 0 ek RS Y B B Ak, LR X
AR B A FEAR DL L 3 F I FOR B AR SCEE T — FloRS
B TG B R O i) [E] 5 IR A AR 5 1 5 R B 45 6 i A
2, A0 etk 1 7 B B A A 0 O 2 O FLE AT T SR
50T .

1 XEHETKIT

1.1 EAEHEK

Ji e 1 L 5 P ) A ke AR i T ) K R L T TR
Pl 35 B v I B8 A K JRE X ) A8 il 7 4 S K R RN Y
Y57 43 A, AR e o T 1) T A AT A Lk il R A
I AT A5 2R (B, 5 2 I8 T I A 6 B R A AR L H R AR
S T TET () BE G k2 | R e A YT 23 T 2R 1O

SCHR HT T O 5 1 Y A A e B T
ek QT I (SR DS GR K R SR iR
SRR B 0 T A5 1 T A A S R
111 RS @M

[T A= O W VAT Tt I 155 =7 3
W A% AT LA AR A, PRtk R o D B T LA v A 2

TP AE A, HE R RE A KD,
IV fx, »I=IAf(x, y)=flxe+1, y)=f(x, y+1)-
SO, y=D=f(x=1,y)! (D
Ao fx, ) Z R A
1.1.2 A7 B¥sIeey sk o ik
(1) FR 111 A5 20 i e o i) e 908 43, T 45 T A R
MR K, T AR A5 38 9 J5 0 AR = 45088 20 kI, y)I
NS
(2) >R FI A% G2 7 v %k 5 i 17 45 45 1k b 2 A5 5]
18 T T 7T 7R fiu(oe, 3) o
25 R (1) A0 (2) T () 45 F AR N, T A5 w0 e 8
b Ab B 45 5
Joew(X V)=, )1+ fin(x, ) (2)
4 ji TE P K B Bk LB B4 K BL0,1,2,3, -,

X T iz U O ik 7 A i MR R AT LS a9 R g
(1 Ik J R
1.2 REHER 3T 412

T KB fe A X JE] R B R [104,156], H B
Oy B e SR B E M St 2 R, S T g, O E
180 AH R 1 b B R BE I E ] E RoR .

(1) 4 E<104 B, H s KB AN AR R (-7 552
JE O B SR 5 B A 5 3 2 5 0 O B IR Y TR R
AT AR S 8 A e B B ]

(2) Y E>156 B, HAs Xk AR FR S 015
JE 3k v, AR5 B A5 5 1 A 5 RO e TR T R
AL AR S 9T G AR A3 ]

(3) 4 E 76 JK 3% E X 0] 3 FL Y I, H AR X
5 2% 05 B - 1 R R BRI AR I T A M O
(i) P T 245 T — ek T ) B OGBS [R] T, AR S e o B 22
E I
13 ESEa5BtHEMNItTE
1.3.1 ko atEE Keyit F

241 [ {5 5 9 B L W, R R Y (AR T
AR B 9 (E X R) ) R BRAEL, P O T G RO ARy
), 3 3 2(3), T LR R — i T T A 0 B
A T,

_ 1301

T1 E

(3)

0120003-2



L oh ok AR

% 14

www.irla.cn

% 45 %

b on Ros Y HT BRG]  E 7 1157 1Y JK BE 418
KT M I 3O 0 R
TS 08 0 4 1, o 4401 £ 5
BN, W £ 5 8 G T B 2

ENCOE G RIS
M=Gayx A2 ()

2

G=M (5)

P R T OGN ] Y [ X (R 1 E BRAE ; Ga,
TR YA T .

A T 76 S VT B DG I R) 3 FL 22 o, 48 > 1 A5 5
WA EM A T — iR fE 54 G,
1.3.2 KR4 afiE & 4269+ 5

1 1] T 5 5 o B O A B A, s R R B K
T fw AR B A XA ) BRAE DR R N O R
gy EFE 38 A K (6), AT LA IR — I T BT S A
W G IS [A] T

_130(t1,—t)
To==22\183)
: 4E ©)

Sy 7R 0B B O IR 18] 3 B DX A T BRAA

A T AE SRV G [ B 2 A, T 1 KT
T — W AT ) B O IR ), I AE S 4 4 R R AN B T
1B S I (] 1 L X [ i R (R A 2, 25 1L T 9019 A9 90
g5, LR AR (D A@) AR F

130(1,~,) Ga,
AEt, D

G=M, (8)
#r T, FE SO VT B G ] 3 L 22 9, U4 2 i 15 5
a5 (AW 25 N — I E S A Gl
14 BEZRBWEXITE
ARUIK B A )5, 5K B3 122 R %X Dev .
Dev:\/()ﬁ—EZ)+()c2—j.5}?i);+---+(x,r—E)2 (9)
Ao x Ron HAR X IEAR R K FE AR ;0 B,
B 22 RBOAMKT 83% 0, T — i i T A B
i 1] R4 5 1 25 (E 5 >4 A (A AH ]
M2 RZBUNT 83%, Wi EAHAT — I A

fyfi 548 G F .

M1=

0.9Ga
M,=—""""1 1
= Dev (10)
G=M, (11)

1.5 ZHBIHAFER
1.5.1 A4 FEkay %
Z O R PRHE 1 TR, & 45 FPGA 1

M SUB Bk ol 55 MR 16 o5 S bk b 58 1 BT I
WIGETE 5 K B A A T3 5 K RE P {8 5 TS0 X )
(104, 156] 9 F 25 ; B 6 B[] F{5 5 18 25 9 41 & 115
BERBAMGE S SN AITE;

Analog front
— ccp | endofADC
acquisition

SDRAM [— FPGA
SAMSUNG —{  Cyclone

|

DAC |Video
THS813S

P 1 G0 BE AT I A 4]

Fig.1 System hardware design structure chart
1.5.2 #psot it
T, AR A B B R I 2 B R
SCHE gy R R A R HAR S

| Calculate the mean gray E |

104<E<1567 No
Yes

2 BpR et i

Fig.2 Software design flow

2 RWHMH

2.1 BEFEHNRSSH

FH G IR 0L 0 i 5, K B OGS (8] Y 8 X )
BEE RH[1/5000s,1/120 8], 4 41 375 5 11 5 — 2 jmj [,
AR 7 O G ISR X T A5 A S R A% 1 56 B i

0120003-3



L oh ok AR

%14 www.irla.cn % 45 %
AT 5T . R2E_AHIE
(1) ik 3 5t AR 5 | W S st i) 2 08 4 | B A Tab.2 The second set of data
T R B 6 B AR vk Pl B A 5 B, 45 3 SE R No. Exposure ime/ms Gain/dB  Gray value Dev
BAEWERL iR, 1 1.000 4.886 46 -
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Tab.3 The third set of data

No. Exposure time/ms Gain/dB  Gray value Dev
1 18.000 1.992 199 -
2 2.939 1.992 118 85%
3 2.939 1.992 119 85%
4 2.939 1.992 118 85%
5 2.939 1.992 163 -
6 0.585 1.992 136 84%
7 0.585 1.992 135 84%
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No. Exposure time/ms Gain/dB  Gray value Dev
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Fig.4 Wide dynamic range scenes process images and histograms
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Fig.5 Greater dynamic range scenes process images and histograms
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