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Providing Individual Illuminance and Color Temperature in an Intelligent Lighting System Without
Using a Chroma Meter

Member Mitsunori Miki (Doshisha University), Non-Member Risa Kawashima (Doshisha University),
Non-Member Hiromitsu Nakabayashi (Doshisha University) and Member Hiroto Aida (Doshisha University)

ABSTRACT

The authors have conducted a research on an Intelligent Lighting System with low power consumption, that achieves an appropriate
illuminance and color temperature for individual office workers by using a chroma meter as a sensor. However, as these chroma meters are
expensive, it is not easy to introduce them into offices. For this reason, we have proposed a new method for an Intelligent Lighting System
that achieves individual illuminance and color temperature without using a chroma meter. To verify the effectiveness of the proposed
method, we have performed a comparative experiment between the method using a chroma meter and the proposed method. From the
experiment, it was possible to achive an appropriate illuminance and color temperature for individual office worker, when the sensors were

separated.
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Fig.1 Configuration of Intelligent Lighitng System.

BAIS N WHEIFY CZLE o, Rl AT 88— R BT

5. TR Va2 ) X LoflfElowhzRT.

(1) StpREc BERES & O BIEGaRE 2%

(2) HERAEREZ DL B & Ot © T

(3) tEMER S & OE A oA (B, faREs, )
% Wi

(4) HEEHEREL. STy — v % HRVBIBUC LD & Sl

(B) KR T v McAERL, TRIHEEZKGE CRAT

(6) tEIRESTE & CFE AR 5 EHEE %2 BUS:

(7) MHBAZRELO ST/ — > % G

(8) THHASE & N7DFHIlifE A bl L, S0 —v iR ah

7oA RTEHGB) TR U 72 KOG EE %2 52 3
9 HEEQNCE?

M EOHEHH@~OEFTZ 1 27y 7 (2 £95. nb
DONIEAEE VIR LTS C & T, BERES & CHIEORE 2 HE
L, HEEN2RIMET 5.

HIWIRBA Y 2 7 Ll HEHAE X K7D & 5 1 §HifE % #R5R
THBEICBWT, FHEABEONEEZZEETVE, DL
&, HXEAREONEL{E £ P REE o RELLE A HicH
Rl 24T> 2 8T, KRB RICE T 2 K6 RE OE ~
N BRI AR HEE T 5. (IR AT O RGO 1T D IR 8
Hiz, ORBEICEZ 2EENRRE W OIRE OGEREER
BIIRELS D, —7, AEREORENED SBEN TV
BHER R, R OGEBEREDNS L 2 5.

Kz, HHA)E L K7)cH 3 HWEEEIC D W TRR S A1
IS 2 7 L O HINE, SHEE OERT 2 HE - MiREOFHR
Bl EENoR/METH D, 2T, Ao k5 ic HWBIEK
2ERMET 3.

SimPHag XY gbwp, XDty vveveeeeniiieeen i (1)
j=1 =1

. 0 (Eci—Ef) >0
g,,—[ RiX(Ec;—E;)” (Ec;—Et)< 0
- [ 0 ) (TCcpj_thpj)ZO
i szx(TCcpj—Tl‘cpj)Z (TCcp_/*Ttnpj)< 0
R :[ ri rij=>Threshold
710 rg<Treshold
i AR ERS, j ARREES, PEEE) (W]
B (HE) [WiK], on @ B& (EHE) [WK]
Ec: BEDWE [Ix], Et E%E[J
T, BEOGEE (K], T, BEERE K]
Threshold : [BIJtREL r, DERfE
ry - WREHERE i ITR 3 2 (IR EEGT j o [ fREL

AR HABEUE, WEED P LIRETHIN g, & & iR
EETIRY 1, 20 HHERL S 1, %%% RECLICERT S, B, W
BE GRS B AR BU R AR ry 2 BICHEE L, T OfEPKE

J. lllum. Engng. Inst. Jpn. Vol. 99 No. 11 2015

VI EOERER ) OREMEIZHESRE ITWEERL D, &

ERRER o BERE S & CEFEERE 2 HIR0EE & Lic~d
T4 BB g B RO 4 1F, FURRE r IC X D RELS LT 57290
FEIFRES A E WIRHEREIE ERF VT 4 BB RAMET 2 &5
BET 5. £z, BUBREC s, \CBUE Threshold %3\ % T £ T,
Hol L ONRZ ERRERNCR VR L JUE T RS RIS
EMTESL. Zhickb, BERERORENED SBT3
WIS A RHEEE oMo AZHIE LCEIFT 5.

2.3 ZEHEBEOEREEER TEET 2 RAHIEFE
MRS AT L2947 4 ANEBAT B, (RREHIEE
fiThH s LHrBEANEGTIER\», 22T, ERECH
REMTHBRE L v P OARZE A ZANRAY 27 L2 RE
L, #EF 74208 ALE"Y, BlE #ELE 74 2ATHLTL3

BEL 2R 2I1ICR7.
Bl S EA R R
LEDZE T35

TRy S —2
BER ALY

|7FasBERr -

BRERERERZ

K2 EAT7ARCBAULLRTIYIILREEYY
Fig.2 Degital illuminance sensor introduced in the actual office.
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using regression coefficient and lighitngs placement map.
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Fig5 Color temperature control method in the environment with
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