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Development of Intelligent Lighting System Based on Distributed
Optimization by Resource Addition and Reduction Method
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In this paper, an intelligent lighting system which contributes to energy saving is developed. This system is

capable of autonomous distributed control based on an optimization algorithm. In cooperation with illuminometers

which can move freely, this system can provide optimum illumination for required places only. The prototype system

consisting of incandescent lamps, an electric power control device, a computer, and illuminometers is developed, and

the validity of the system is verified through this prototype. The optimization algorithm for controlling the lamps of

luminous intensity used the Distributed Optimization by Resource Addition and Reduction (DORAR) method. In

the environment where there are illuminometers with illumination constraints, and where the illuminometers move,

and some lights are failed, this lighting system is confirmed to be effective for comfortable lighting and energy saving.
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Fig. 1. Automatic illumination control by an intel-

ligent lighting system.
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Fig. 2. When the illuminometers move, or the lights
are failed, the lights change luminous intensity auto-

matically.
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Fig. 3. Scemetics of intelligent lighting system.

BRI B A BRI X B ZnE B S X5 A D
FIEOWIUILL T D L 51272 5.

1. BREL Y RRELTAHAED.

2. HWEY Y, BIEORRE L FRESNT-HIKIR
EARy NU—Z TR

3. £ =y NIy PU—Z IS Y
DOBERREE L HIFIRREE D & YR 0 FRBA D AT L EE %
WEL, BIAIEZS.

4. FWRBAIIBOBOOFEE 2= F OHBHIZ LT
NoTHITHELZEET S,

5. 1~ 4 OEMEEHRY IR LATD.

B BRIE A WA Z 212k Y, KMRBOHIE 2
HWIMSIZATON D T2, BEY Y 0BE<eHR
DMBEDBED MK IENFEHRTE 5, F, BHD
IS E A2 FREA IS L CRRT BB 728, i TORE
WCHEHEZR R Y MU — 7 OB ER ENAEIT D,
BIXOEBEFEOBRICHLRELENREL LS.

RIS AT A% BA BRI TR 45 ik &
LT, MbFECWHIE#E LT T Y XL EDOHFR)
MERFER STV D,

3. WELEAMMNERALZATLDER

3.1 N—FOzT7HER

AHFIE THEEE U7 ROIREA o A7 & D BRI, MR
Bl & U CRDEA LB AR 5 7o TR D B EVEE KT % F T
W5, ZLTC, BADKRELZFHE T LD Ba—
4, HIROBEY o, BIORBAONEEZHIET S
OO = MaEHE L TR Lz, BRER
VYN OREAT A0 e S AR —F
(CONTEC #k: AD12-16(PCI)), # X ORI =
MZxtLTT X NOFRGEETER T 27-DIcT Y
Z vt R — K (CONTEC #:  P10O64/64L(PCI)) %
HAnTngd, REBRHEO N N— D = 7k % Fig. 412
R

BN

. BHHEEE
AIES

(FTHW) I
2 R
! (BRELT)
TORIHAR—F TN TN TN

BEU
HRED
BEEHS)
F 05 AhK— F lﬁﬁéﬁm lﬁﬁéﬁm
— ? B
-
REomE

Fig. 4. Hardware composition of built system.
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Fig. 5. Photograph of the lighting system.

Fig. 6. Photograph of the lamps controlled by the

system.
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Fig. 7. The DORAR method.
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Fig. 8. The environment of experiments.

Table 1. The parameter of experiments.
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Fig. 9. The history of illumination in experiment A

(alphabets in graph designate illuminometers).

4000

8, 3000 ‘_‘_\_
c
i)
£ 2000 -t
€ LFH-"'\,_‘_..‘M
=
S 1000
[
0 1 1 1 1 1

0 100 200 300 400 500 600
Time [s]

Fig. 10. The history of total lumination in experi-

ment A.
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Fig. 12. The history of illumination in experiment

B (alphabets in graph designate illuminometers).
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Fig. 13. The history of total lumination in experi-

ment B.
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Fig. 14. The history of lumination in experiment B.
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Fig. 15. The history of illumination in experiment

C (alphabets in graph designate illuminometers).

4000

= -'|
O
g 3000 e
$ \
£ 2000 \F\—“-\ /
5 LAV
g >
e 1000 EEFD
0
0 100 200 300 400 500 600
Time [s]

Fig. 16. The history of total lumination in experi-

ment C.
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