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Design of automatic light-adjusting system
based on TMS320F2812 controller
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Academy of Sciences ,Changchun 130033, China ;
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Abstract; In order to acquire clear images by an area CCD aerial camera, an automatic light adjustment and
control system is designed by using a digital signal processor TMS320F2812 as the core light adjustment con-
troller . The control system consists of a light detection circuit and an adjusting and controlling circuit, in
which the integrated photodiode and amplifier OPT301M is worked as a light detecting device. Otherwise, an
A/D converter AD7865 is used to convert an analog signal to a digital signal, a direct circuit motor is used to
control the curtain type shutter speed, and the programmable logic device EPM 7128 is taken to realize the
logic operation and electric level conversion. Moreover, the programming design is implemented based on a

CCS in the DSP environment by a simple way. The experiment results show that the adjustable time is 0. 095
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s, speed error is 1. 08 r/min, and the over-adjustment is 7. 2% in an input step signal of 180 r/min, which

meets the requirements of system specifications.

Key words: automatic light-adjusting and control system; TMS320F2812 DSP ;illumination ;speed of sew

1 7]

e

Ty b4 S B B A 23 AR LR A5 55 375 ot
BINEEAT S 2 —. N T AR 4 CCD #3F1)
B Y 171 5 1t 1 5 0 R38R D R, Ak 32 B AS o g
SR R, I R W Ay . ISR
(AR, AT E S RDe Rl . AR e &
L ZS FEPLEG A B2 TR CCD 4, Bt
20 MB {5 Z ¥, R AR B8 3. 6 T, B ] A
1/50 ~1/1 000 s, X EFgHRESRH H ZhiH G 6
RGP S TR i R R, BE ST B R AR Y
FOCEEL . LG B SR R SR ] MCS-
51 Z 55/ HLAE S A BIL A% 3 O 458 il 2%, 2R T
MCS-51 B R AL 8 07 4cb B 38, b 340 538 o A5 B ; it
JP— M L 448 2 58, iR iR 2%, TAE R R 4R
SRR, i S Bl e % A 22, i PWML(Jbk 58 3 i)
Pl M5 55 ME LA AL B R R S B Ak
B R JEE  E ESAR T CCD T ZS AR L [
hE e H R g B, Wk, A ST
TMS320F2812 Jg#% O G il 2 563+ 7 — 4~ A
SIRDEEE T RS . RG], b
P, 25 5 A g R S IR DG B vE P A 5 1
P TAERR S AF R RGE W A FOEE T 2L

2 BB

TATF4E CCD fiig =5 AHAIL R FH A9 2 B9 A 1 T i
U A SR R SR P et IX 5t
I FERE AR, E Sk A T e A
ARAF SRR AR . ALY B AR
st I S FE bR IR

HRAE LA e JEUH , S5 76 4% v b A
BEAXN:

H=E-t, (1)
b E MR BEE o BB A]

B IR R B
) D> 4
E:ZC(F) *L-7,ccos’B, (2)

K C RIS BRI R, D Rk A B
1 S B AERE L I N S SR R T,
FEESL BT L, B Bk IR T g . B
1A SO ]

t =X (3)

v
B (2), ) RAK(D) 1521
H = [l.c.(g)Z.L.

T, cos4ﬁ] . %,

s 0y
)
K=" F = D3 T KA L

TR cos’ B~ 1, MIFR AL X R Y 75
BEMEN
K7, Lw
T (5)
X (5) B H OGREE F 5k B S Ty,
PRI SE 0 w SR BE . B, B 3Bl
ARG ARG S AE L P )1 34 52 B DR A
ARITH AT SR, IR CCD PRt

3 AFALERARS T/ERE

A S 2R G0 R A I e 1R
ZAGE R FL B AT R DI o P B 2 A D P B
ALARRCTCIE TN HL R i 5 PG 32 il v B L 45
A/D BllaR g DG il A I D LA A
WL 2 B i S G Ao R EC R IE A 4 SRS
T, 70 ) 22 CCD P A8 A5 i 00 X 17 14 457
B O R GE A REER  FE BRI G L M B AR
A BT, DUEXHE ST B A

A ShiDCHE i R 8 TAR BT .4 Ot
IR AR LAY 10 L PR PP R e TG A
AL L HOR S JE R ™ AR 1Y 4 B AR



342 DG 5 0 DG

B2k

BINTEOR ; A/D R SRR Y e B ifn L R
HL AR5 5 TR 2 e )P 00 R PP 2 i P T A
SRR (S) 4 E B SE R A 55 DR
i s Xk ' FE i A e S 15t [ A ) ) JRE AR 5 EA TR
B, T8 A BEAS S5 B SE PR 5 S U A5 5

K B SE PR T S5 BE A 5 15 4 IO i 4 R AR
AT HOARE, T8 A — 5 AR IR R o R AL
(1 PWM {55, A BE PR I] A 4 8 B2, N TTTs 1) A 3
L, RS ORI H Y.

A e

2 AT i

4y A , .

B P o D W3 BT v
& £ 19t

M| Rsa2fz e %@ﬁg %Aj%g 7;]([1/@5 9 ] 25k
ﬂ 4 S |35 kmib
2 = N
‘rﬁg el o [ Hoki
| AEE [EO] YK 3%

BL D R e AL
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