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ABSTRACT

In recent years, various types of equipment have become more intelligent. An intelligent light-
ing system which provides required illumiancne at an appropriate location is proposed. In this
research, a new algorithm is proposed. For rapid converges it uses the correlation coefficient
between the illuminance at a given locaion and the luminance of each light. We actually con-
struct an autonomous distributed experiment system and verification tests were conducted
using the proposed control method. The results showed that the various illuminance sensors
converged to the preset target illuminance. We also confirmed that the algorithm can respond
adaptively to environmental changes and it is effective to energy saving.

KEYWORDS : Intelligent lighting system, autonomous distributed control, illuminance
control, optimization design, correlation coefficient
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Fig.3 Configuration of the intelligent lighting system
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f=P+wZQj (1)

P = zm: cd;
i=1

(Lej — Ltj) >0

0
9= { R;(Lej — Lt;)®  (Lej — Lt;) <0

e
R]-:{O]

n : number of illuminance sensors

r; > Threshold
r; < Threshold

m : number of lighting firtures

w : weight, r: coef ficient correlation

P : electricity usage amount

Le : current illuminance

Lt : target illuminance, Cd: luminance

00o00o0obOOo0obObOo0obOoobOoobDoOooo

10 fO000000ODODODODODfO00 POODODOO
00 LeO0DOO0O0 0000000 g; 00000
00 POODODOODOOO CcdoOO0ODOOODOODOO
00o0D0DO0oDObOO0o000obOOo0obOooOoobooo
O00g, 00D00D00DO0O0DOO0O00DODO0O0ODOO
000d0D0D0o0obO0o0obOOoOobOoobooobooo

0000000D000000000000000Og,
0000000 j0000000000000000
000000000000 000000000000
000000000000 D000000000000
00000000000000D0000000000
00D0000000000000000000000
00000000000000D0000000000
00000000000 000D0000000000
00000y 0000 wDDOO0O0D00 wDOOODO
00000000000 D000D000000000
000D0000D0OO000Dn

3.2 ANA/CCOOO

3.21 0000000O0OOOOO
000000000 20000000000000
0000000000000 Oo0o000000no
00000000000 D000D0000000000
000000000000 00000D0000000
000000000000 D000000000000
00000000000 D000D0000000000
0000000000000 D00000000
0000000000000 D000D000O0000
0000000000000D0D00000 40000
000 ANA/CCOO0O0D 10000200000
0000000D000D0000D000DO00000n
00D00D0000000D0000000000000
00000000000D000000D000000
00000000000 000D0000000000
00D0000DD0O000Dn
0500000000000000000000
00000000000000D0000000000
00000000000O00000 60000000
06000000000000000000000 6-a
0000 10000000000000000000
0000 100000000000 ADDDOOOO
0000000000000 BOOODOODOODOOD
000 6b00000 20000 100000000
0 BOODOODDOOODOODOOADOOODOODO
00000 6c00000300000000000
0000000000000 0D0000000000
0000000000000 0000D0000000
000000000000 D000000000000
000000000000 D000000000000
0000000000D00D0000000D000000
000000000000 D000000000000
00000000000000D0000000000
00000000000D00000ANA/CCOODO



00oo0o0oooooooooooooo 5

gooooooooooooooboooboDbDbObbOoo
gooooboooooooobOooboooooDDboo

Light1 Light2  Light3

o 2
':: ::;

Sensor A Sensor B

05 00000000
Fig.5 Correlation of luminance and illuminance

SensorA

/ SensorB

o

SensorA

o
B3

/ SensorB

=)

Correlation coefficient

Correlation coefficient

Il
o
o
S
o

500 1000
Number of steps

a) Lightl

1500 2000 0 500 1000

Number of steps

b) Light2

1500

0.5 / SensorA

0.0
™ SendorB

Correlation coefficient

0.5

0 500 1000

Number of steps
¢) Light3

06 D0O0OOO0OODOO
Fig. 6 Correlation of luminance and illuminance
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A r; < threshold
B r; > threshold and Lt; < Lc;
C  r; > threshold and Lt; > Lc;

Lc: current illuminance
Lt : target illuminance
i: sensor number
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Table 1 Experiment parameters

Number of fluorescent lamps 15
Number of illuminance sensors 3
Target illuminance[lx] 750,650,550
Maximum luminance[cd(%)] 1700(100)
Minimum luminance[cd(%)] 510(30)
Initial luminance[cd(%)] 1700(100)
Weight : w 10.0
Maximum threshold value for ANA/CC 0.5
Minimum threshold value for ANA/CC 0.3
Number of data 50
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Fig. 12 Illuminance history of ANA/CC
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Fig. 13 Electricity history of ANA/CC
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