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A Method of Reproducing the CCT of Natural Light using the Minimum
Spectral Power Distribution for each Light Source of LED Lighting

A o % o A B
Yang-Soo Kim Seung-Taek Oh Jae-Hyun Lim

0
N
N

¢
p

Y
2 r2
NE

Ho rlo
:‘I){:’Q
22 L

o mt

H1 o

N
2 M 1

r
i)
2
ot
o
3R
i)
L
)
o
2
2
ol
.

rlo
o,
N
N
=

2y net ot
o

9 4
rlo
>,
o
=S
ox
By
)
E
ofo
o,

i)
ox 2
o
X
rr
o o
2
N
N
jaes
-
Ry

£
2
re
ol
=
fo
bt
it
2
el
_0|L
rlr
o
i
o
N
2
i
Lo
ol rlo
ML 1
[

N2 D s u)
g

g

N

A
£ (Spectral Power Distribution, SPD)S 42 =3 glt}, o]
SPDE thArCE 7} A3 256HA o] SPDE A A 5} 3k, A spDe 23 AAS E3) LD 29 9
Z3o gk sPDE A A E SPDE 53 £ &35 AAAE DBE FET F wjF WS Fa
AT s AP A FrllMe AU 47 25 71FS 2EIUAE HF 238 018%2] " Ul 2] A
252 AlFsAh

=

off
o
ro, by MU gy
o o L nd 2o ff Lo

o i o
oy o X

T3 D S Ulde R A sile
2

R
H

to
&R
ro r

F o

)
Al

ox,
>
&

T
w
BN rr

Al

[ s B o L A= < =

E r2
1=

Fu =]
FE

b

, A A E, LD 2% Ao

Hr

= FA 0

ABSTRACT

Hurmans have adapted and evolved to natural light. However, as humans stay in indoor longer in modern tfimes, the problem of
biorhythm disturbance has been induced. To solve this problem, research is being conducted on lighting that reproduces the correlated
color temperature(CCT) of natural light that varies from sunrise to sunset. In order to reproduce the CCT of natural light, mulfiple LED
light sources with different CCTs are used fo produce lighting, and then a control index DB is constructed by measuring and collecting
the light characteristics of the combination of input currents for each light source in hundreds fo thousands of steps, and then using
it to confrol the lighting through the light characteristic matching method. The problem with this control method is that the more
detailed the steps of the combination of input currents, the more time and economic costs are incurred. In this paper, an LED lighting
control method that applies inferpolation and combination calculation based on the minimum spectral power distribution information
for each light source is proposed to reproduce the CCT of natfural light. First, five minimum SPD information for each channel was
measured and collected for the LED lighting, which consisted of light source channels with different CCTs and implemented input
current control function of a 256-steps for each channel. Inferpolation calculation was performed to generate SPD of 256 steps for each
channel for the minimum SPD information, and SPD for all control combinations of LED lighting was generated through combination
calculation of SPD for each channel. lluminance and CCT were calculated through the generated SPD, a control index DB was
constructed, and the CCT of natural light was reproduced through a matching technique. In the performance evaluation, the CCT
for natural light was provided within the range of an average error rate of 0.18% while meeting the recommended indoor illumination
standard.

= keyword : Spectral Power Distribution(SPD), Natural Light Reproduction, LED CCT Control
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(Figure 1) Minimum SPD by LED channels : A
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(Figure 3) SPD for All Controlling Combination : A
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ROTEHA % 324
Index W2 | 242 | Z=0w | MEEK)
0 0 0 0 0
1 1 0 6.44 2764.8
2 2 0] 11.63 2764.7
3 3 0 15.21 2764.8
4 4 0 18.79 2764.9
32867 100 128 845.24 4417.0
32868 101 128 848.60 4407.4
32869 102 128 862.05 4397.9
32870 103 128 855.60 4388.5
65532 252 255 1743.09 4215.4
655633 253 265 1745.96 4212.0
655634 254 265 1748.84 4208.7
655635 255 265 1751.72 4205.3
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T8 HF 2% (Abs) | HE 22 (%)

Ty ZEZ(lux) 4.09 0.55

A MR (K) 11.35 0.24

] ZZ(lux) 3.33 0.74

B M2 (K) 14.15 0.30

zxH ZZ(lux) 3.43 0.73

C M2 (K) 16.55 0.30
29 2382 ASdolH thy] 2319 v &S R
S22 283 Aotk 2 HF A& 29 A
247} 0.55, 0.74, 0.73% ] 2L A2=2] 735 247} 0.24, 0.30,
030%9] X5 Btk o1& 53 i EFEEE o8
g Alo] gl gigt AR RE &

2)E 202003-18 07:03~18:20, 2%71(62)= 2018-06-01
05:47~19:16, 3%-71(9€)-> 2018-09-08 06:27~18:27, 471
(129)-> 2020-12-19 08:04~16:58 A 7Feholl #3 13]4 2
= dlolEolth A iy =9 350 e AojA
DBEYE AAFe] Al7hE Aeeh ggste AdE
AfdA S S F AA e A8t 1 AHE

23



AZ3)e) Wz olv)
(KS A 3011, 300~ 6001ux) S
Atk 19 st A A A LEE AMe 21
AL Bol VT ALEE LA AN AzEE 17
Zolw] B7ME tirol ekl Aol

6000

3€¥< 3,300~5,700K, 692 3,700~5,800K, 9¥< 3,200~
5,800K, 12¥-2 3,000~5,300K2] HLJoll A AlUstA W3}
she AdFe] 9 Mex Frlok 2 A9 AE A

BeEE A AAFS A E 3 4 23
AAF ALE AD AP B 04 % LA 89l
& % % e ol

(£ 3) 271¢ Xjoig Ms 21 Y 2%t
(Table 3) Error during reproduction of Natural

= / \ Light for each Quarter
: :. TR 2t (Abs) 7 oxtE
."'I Natural Light {March, 2020-03-18) \l'& = = (lux) | ME(K) T=T(%) M2 (%)
. T e i 38 [ 059 11.76 | 0.16% | 0.22%
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. 128 | 119 1067 | 030% | 0.22%
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