Lighting Off Mechanism to Adapt to the Movement of Illuminance
Sensors in Distributed Control Lighting System to Achive the
Illuminance of the Individual
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In distributed control lighting system, because each light has to know the influence between the luminance of each
light and illuminance of each sensor by regression analysis, it cannot turn off the lights from the perspective of movement
of the sensor. Hence, by performing movement detection of illuminance sensors, the system lets lights turn on and learns
position relations again. As described above, we showed energy-saving to turn off lights according to the position of the

Sensors.

Key words : energy saving, lighting system, intelligent, optimization, office environment

F—T—F  AxxN¥—, W27, AW, m#l, &7+ A5

B RS 2 P24 2 WUl R 7 A2 BT 2 ER V3D
BENEIRT 2T A=A L

SRV TR IS RPN 5 G S i O 1=

1. FZXHE BREZ2YG57 5 2 L CHBERENEZRE CHIIR LA
FUX—ICHBRT 22 ETES 23, —f, A7«
AWEIDST 7 4 27— A KIFTHEICE T 20145 S
fTbnTsh, 774 AWHZBGET 52 LIk b4
Eﬁﬁﬁk?%:&ﬁﬁ%éhfug%ﬁ.%t,%
BHERBEIC A H L W8T, WsIchoizH 2 & (|

WAE, BIRVX—MEBIL BRI SN TE Y, &
74 AENMCTEVTHE L FLX —2 HIETHLD A
DHEESNT WS, FTHA 7 4 RSB 2O
BENRIEEROB L Z 40%Z2 G0 TEH Y, KK

* Department of Science and Engineering, Doshisha University, Kyoto
Telephone:+81-774-65-6930,6780, Fax:+81-774-65-6716, E-mail:mmiki@mail.doshisha.ac.jp
** Graduate School of Engineering and Sciences, Doshisha University, Kyoto
Telephone:+81-774-65-6924, E-mail:yazuma@mikilab.doshisha.ac.jp
*** Department of Electronics and Informatics, Ryukoku University, Kyoto
Telephone:+81-775-43-7495, E-mail:kono@rins.ryukoku.ac.jp
*#*% Graduate School of EngineeringDoshisha University, Kyoto
Telephone:+-81-774-65-6924, E-mail:yoshii@mikilab.doshisha.ac.jp



Jg) ZEANCHEBIT 2 2 LT 7 4 ABRBEOSGEICE
MThHrEFSRINTVD ),

COXI)BRERNPS, FESIIA 7 4 ABEICEK T
ZIRHEREIICER L, 4 DA 7 4 A7 —HDERIC
Ji U 7 IR 2 A CHBLT 2 NI S 2 7 A O
FemfT2:oC 03 0 ANAIAY 27 L1 HAR A,
Bl E, HEL B LXOE I VISR S N
TEYH, BEXYYBIXOENR VI o8 EHE
FichoEfbFikic X h HIET 3

7, ¥okrBIxLX—Mon EEX 379,
HINIREH S 2 7 L ClEA 7 4 A7 —=HI2x L TEED
INSWIRIAZ AT T 2T A A =R L2 EALTHS
L LADS, IBFE7Y =T FLALT 74 AL W) F
74 AT =AW AHRICRO B4 7 4 AR A LD
B LEKRLO2OH5, 7V =7 FLAL 74 AT,
H[E) T — 7OV DYEH AL HNEICIE U 72 o B85
WEL 2B LB 2RETH 20, gL
DIEDEE TH 5 2 L ZHiHE & T 20RO X A
ZALTIEHIGTE R\, 22T, AWUZETIIREL
VY OBENGENE L 7T A A = AL ZREL, 20
AR O WCHEET .

2. HWEBEAY AT L

2.1 HMWRBAYATLOEZ

AR A 7 2%, Fig 1 1R k91, M, il
L, HEL B XCENe v I oMk nT
w5, BEL 0o OMERR, BLUETVY
226 DOHEE SR Z I, HIPNCEGE L 7 il E
D3 LT 2 F TR O] 2 S 221695 2 L T,
A7 4 AT =HOERT ZWELEZFB, & L OWHHEE
TEDORMEZTT .
2.2 HIRAD AT LOHIEH
2.2.1  HIEFE

A A 7 L Cld, Simulated Annealing (SA)
BHMELE L7273 XA (Adaptive Neighborhood
Algorithm using Regression Coefficient : ANA/RC)
D EMVTY S, SA X, BUEDMD 66O
TLfEfREZE AR L, HBBOUED S nadinhs

TTarale—-

© Illuminance Sensor
Q Power Meter
@ @ @ ? & Control Device
=

Fig. 1. The construction of a lighting fixture-driven

smart lighting system.
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Fig. 2. Example of the arrangement of the lighting
(ground plan).

Table 1. Example of the design of the neighborhood
lighting group.

ID | The neighborhood lighting group
1 1,2,4,6

2 1,2,3,4,5

3 2,3,5,8

4 1,2,4,6,7

5 2,3,5,7,8

6 1,4,6,9,11

7 4,5,7,9,11

8 3,5,8,10,13

9 6,7,9,11,12

10 7,8,10,12,13
11 6,9,11,12,14
12 9,10,12,14,15
13 8,10,12,13,15
14 9,11,12,14,15
15 10,12,13,14,15
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Fig. 3. Movement detection.




4. IRIERER

4.1 EEBRRIE
RELIHIT A A=A L% 8 AL FFNIE S A 7
LZEWT, IERGEED 72 0 DFBRZ T o 72, FERBE
O % Fig. 4 1279, FEB=I1 7.2 m x 6.0 m
x 1.9 m OZMT, FEAIEERAGAOn 154 &%
R 7 A VL AREL vy 2 2 88 L HEER
VOPIEE 1 ARE L 2. kB, HHORKSILE
131336 cd TH 3.

T T e
U R

i 4 9 14,
B @ =
6.0m|| 12 l

| Lighting Fixture X Target Point

0 Wireless llluminance Sensor @Receiver

Fig. 4. Experiment environment (ground plan).

4.2 BRRULCEOADZZXLDIREE

REFLEOFNEEMERT 2720, FEEL V323
HEREICUOR§ 2 D BGEE2 17> 72, FIRHO PR
RE% 100% 54T & L, HEL vy A XU BICHER
JE% 400 Ix B V600 Ix EFET S, 512, 300 A
F v THRICHEERL VY B % Fig. 4 [T HDS P Ic
L, WEX SOBENIGHIETE 2089 EEE
fTole., £7, ETIHIAA=ZRLDOHEMIZL S
MEBEEBNEOWKZ{To7%., &8, 1 A7y 7ICET
2RIk B L Z 2B TH B,

RET 2T A S =R L %EALZZHNHAS 25
LTE T B HE Y v OBHEHTE L OBEiRICOWT
HWRHDNEE AT % Fig. 5 1R T, %E, BERHZ
250 A7 v 7' H, BEIE 550 A7 v 7 HDNEE

IZOWTRLTED, FRHEOCEZMOREZZH
WTELTW3

100% : 1336 cd

34% 0% 57%

0% 0% 0%

(a) Before the movement
of illuminance sensor.

- 31% 0% 57% |

0% 63% 35%

(b) After the movement
of illuminance sensor.

Fig. 5. Luminance distribution.
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