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High precision digital control LED spot light source
used to calibrate CCD camera
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Abstract: This paper introduces a method that uses a Light Emitting Diode (LED) point light source as the
camera calibration light. According to the characteristics of the LED point light source, a constant current
source is used to provide the necessary current and a illuminometer is used to measure the luminance of the
LED point light source. The constant current source is controlled by an ARM MCU and its data are exchanged
with the host computer through the mode of serial communications. The PC is used as the host computer, and
it adjusts the current according to the luminance of the LED point light source until the luminance achieves an
anticipated value. Experimental analysis shows that the LED point light source with a higher precision can
meet the requirements of the calibration light source, and can adaptively control the luminance of LED well.
The system is convenient and flexible, and its performance is stable and reliable.
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Fig. 1  Principle diagram of calibrating CCD camera
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Fig.3 Schematic diagram of calibration system
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Fig.7 Schematic diagram of constant current source
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Fig.8 Circuit board of constant current source
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Fig.9  Principle schematic of illuminometer

B P 10 IR T

E 10 PR E R

Fig. 10 Setup diagram of illuminometer

MRBETHE bRy s 7RI A SO G TR Y T AERE B
T, D GSRARHEAT BRG AE o it L R T kAR
SERBRAEXT 5 G H b I B il SR T AR R R
B R B R R AE, AR E =17 K5t
O £, i BR8] — REUAS R IR
FISCRLAE ¢, FESCHL T 0 5B E AR TR G
RN, w2z TR e dr i 2. AR e b
il T A2 BEORE T 19 SR 801 T R 43 23X
— 5 R R R E AR
3.5 =£36 CCD #8#Hl

CCD HH— R I EHHEF ) MOS LA ZRAL AL,
‘B LAHAERE S, SO0 s ] A6 A G RS 2 R
GAB RIS —Fh , ERBUN, R TIFEAR,
R i N v, Rz s
Tl BT A A, e R TR A
AL AR T BB



764 D2

O o

ZARG R I CCD AHHL R AR 77 45
CCD &2 THI LED AF 95 Y6 I i 5E K4
b AR A IARBL, & AT RLHERS E 2 LED b Dt
PR, MBI IE,

4 FEIEER
11 R R G R A S AR

TERTS 26 B HEAT | LAk S 2% HOE X AR IR
T,

K11 REGEER
Fig. 11  Equipment diagram of the system

PE RS B A B T AT 100 M40, R I
P PR % R LR 100 SRS B A DR
B I a4 v] AR & BT 75 2 % 1 Bk b g, LA
LR CERV RN N OB IRER L VAN

SEER AT LED S KRIIFRLL 44 8 LED, SRif i
e K HLTE A 350 mA A2 H545 18 I I B K L I
300 mA YRR, LED B9 s K52 B 40 3ok - FOE A
114. 8 Ix, 2150 43. 05 Ix, 446K 83.23 Ix, WOk
$9.04 Ix,

S1RE G L1 | SO R EE G #E AT O BE
X, W 45 % B TR AS [R) L RS A7 B 9 ' B 1
TEMRJEH 5 LED BHES 50 em W849 3 45 3 4
#1,

B12 &3 1 15 W 0 G 7E N ) B A 4
FICREE MR, rTLUE 1, RIIE LED ()6
H SR EA DR EXLR, R EER CCD ir
FECIR B — 3, LA LED /4 CCD g
SR TSR F AT,

F1 BEE S0 om B &IE R SEERA
iR TR EE
Tab.1 Luminance values of each spectrum at different
currents when the distance between LED and

illuminometer is 50 cm
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Fig. 12 Curve of the luminance at different currents
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