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Abstract

In this paper, the method to calculate chromaticity coordinate from spectral power distribution of
LED is presented. Also, inverse tri—stimulus algorithm to find mixed luminance of red, green, blue LED
from targeted luminance and chromaticity coordinate is proposed. Besides, digital light color control
system of LED lamp applied this algorithm has been developed. In experiments, each chromaticity
coordinate of red, green, blue LED calculated from this algorithm has relative percentage error of few
96 to measured values. Digital code is drawn from inverse tri-stimulus algorithm, and measured values
of luminance and chromaticity coordinate of LED lamp digitally controlled by this code also have
relative percentage error within a few 26 to targeted luminance and chromaticity coordinate.
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Table 1. Calculated tri-stimulus values,

chromaticity coordinate and measured

chromaticity coordinate of red, green,

A=A,

Ekl

blue LED
Color Red Green Blue
Relative X 37349 9605 18167
tri-stimulus Y 16509 56133 12437
values 7 | 713 | 17989 | 114760
Calculated X 0.6934 | 0.1147 | 0.1250
coordinate v 0.3065 | 0.6704 | 0.0856
Measured X 0.6983 | 0.1208 | 0.1305
coordinate y 0.3003 | 0.6581 | 0.0733
X 0.77 5.05 4.21
Error[%]
y 2.06 1.87 16.78
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Table 2. Digital codes(in decimal) of target light
colors by proposed algorithm and
measured values of light colors
implemented by this codes

Reddish Bluish
Col Purpl
oot Purple e Green
X 0.35 0.27 0.15
T ted
areete v 0.18 016 | 035
values 5
Ylcd/m“]| 10000 9000 20000
Digital | Red 135 88 18
code Green 5 12 169
(decimal) |  Blye 114 139 102
X 0.35 0.27 0.15
M
easured 0 0.17 015 | 035
values 5
Ylcd/m*] 9692 8657 21110
X 0 0 0
Error[%] 4 5.55 6.25 0
Y 3.08 3.81 555
Color Yellow | Orange | White
X 0.45 0.52 0.315
T
argeted v 0.45 039 | 0315
values
Yled/m?l| 20000 15000 17000
Digital | Red 158 165 | 112
code Green 123 68 98
(decimal) Blue 3 6 74
X 0.44 0.51 0.309
M d
castre v 0.45 039 | 0315
values 5
Ylcd/m“]| 20782 15395 17236
X 2.22 1.92 1.90
Error[%] v 0 0 0
Y 3.91 2.63 1.39

zv - A7)AdngE =] A25¢ Al1E, 20119 149

2 AEEE A Aol GIolA FYol 9%
=% Hesiga, wE A, 5, 44 LEDS| o)

B Eghs aElste] Qloje jto= *é;ﬁfs}?iﬁk 3
gholl disll T o] AmAat Bl F o] A
B8 9x1= 1.3~55%]= Arto]l Hdar, exte] F
a2 purpled] y&3E FEO= 6.25[%] % Alrko] =AU
o} Gl i x, yF3Ee] QA T 77} 0% = Al
sbelo] B ATt A AljbeE o A=A datelEe
2ol Erhal Als itk

H 'A Calculated coordinate
IEEERE . Measured coordlnate

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
CIE1831 chromaticity diaaram
J8 7. MolEl 2TRlZoz THE SE YMY S

AHI:l: /c\>|. olxl
Fig. 7. Position on chromaticity diagram of

measured value of target light colors
implemented by proposed algorithm

a9 72 LEDHE TAY Ao s o s
gk Falo] Mrtygel B MEyel 91XE CIE
Aol R Zlolt) 2 AtellA] ARkl A
2 Ak %ﬂ?ﬂ%—% ol-g-sto] AntE A, =, A



A olE SAT Amataret B Asare] 93] &
g 7] dAssln A, 5, 4 LEDO] M=ztis
AA A G2 2 Alzgle] 7T = gle
Aol gefolrt. o] a7t o npke] Mo it A
=ARE 2 AlLRe] dare]Fed g uAd
F=0 gho] &2 gho] uhem o) & AgelA] AL
g 2, 55, A LEDE= 788 5 gl 39S v
Ehalt.

B AT E CIE 1931 xy,Y AAAle] 554
= olgaje] 4, = 34 LEDS| B4R E2RE 4h4)
SAB AL o) AAFAZAE 2} LEDS] A%
HEE AR G ES Ak el of

=
ARE AHlo] HE P Hws AEHES

12 ar=
T3] S8l £3E= A, 5, A LEDS] =8
b o AR datg]Es Ak e olE
dne]ES AAE 483 LEDHE tx)d F-aA]of
B E=t=E- ) e =g

A, %, 34 LED Z7te] Mmassh Az 548
AEALE v A A AR e 5
[96] ol eItk T1ela B AT AT
o AAFA Al FL Akl olef 1A el

to
L)
ro,
Hox
2
2o
)
Q=
) _{o
3%
i) ol
[ ;é
o
N
i)
ol
1=
2
9
>
3

2 o7s ANZEAE U WUsAMelREslel T8Y
DI RigiAlele] oinntz SIS

(NIPA-2010-C6150-1001-0016).

o

References

(1) Solld, “MAA2=20 A, SMEZ ZH, pp.10-37,
2, 2008.

(2) Myong Young Lee, et al, ‘Physical-based Rendering
Method for Lamp-lit Simulation of Automative Rear
Lamp’,Journal of KSIST Volume 12 Nurmber 4, pp123-137,
December, 2006.3.

(3) Hoon Kim, et al., “A Color Temperature and llluminance
Controllable LED Lighting System”, Journal of KIEE, Vol.
23, pp10-pp22, Decermber, 2009.

(4) Shinho Kang, Jeongduk Ryeom ‘A Study on Digital Control
Method of LED Luminance’, Journal of KIEE, Vol. 24,
pp28-pp34, January, 2010.

(5) ROY S BERNS, ‘Principles of Color Technology’, sigmap-
ress, ppb0-pp71, March, 2003.

(6) =224, ‘Mol =& =M= IA, ppbl-pp/2, 6,
2002.

(7] IES Lighting Handbook Reference Volume, [lluminating
Engineering Society of North America, pp5/4-pp5/5, 1984.

(8) Jin Sik Youn, et al, ‘Development of 100(W) LED Flood
Lighting with Tunable Colors and Color Temperatures),
Journal of KIIEE Vol. 22, ppl1-pp9, Decermber, 2008.

O MR

TUR(=EH)

19839 99 294, 20099 FA )t
A7)gsy 9. A4 st gshd

A7) 555 AAbaHA.

SIS

1981 6€ 1394, 2009 sH w3t
A7)Fey &9l @A HAvs et
A71Z 85} A AL,

okl

BYEHEER)

1960 5¢ 1494, 19873 A& tfdhw
A7)ty &9, 19899 A& odu
st A7Feta Z2A(AAR. 19923
Aegn ey [A71geat SATA.
1992~19% LGARHF) gut]o](9).
19963 L& 7] - SS9l Tk
1997~1999 4 SDI(F) 7]&® 5. 2000~2005 745
ety AZEHAAFTSE 2w 20069~ 52
gstw A7) ZEH Hud B 8k3] WSolAL

Journal of KIEE, Vol.25, No.l, January 2011



