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Extract Method of Effective Log-Data to Estimate Influence Factor
in the Intelligent Lighting System
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We research and develop an intelligent lighting system to improve office workers comfort and to reduce the power

consumption. We have introduced the intelligent lighting system to realize individual lighting environments into real office

environments. According to target illuminance values, we reduce the power consumption drastically. The study proposes an

extract method of effective log-data to estimate influence factor in the intelligent lighting system. We show that the proposed

method can extract effective log-data to estimate influence factor.
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Fig. 1. Configuration of the intelligent lighting sys-

tem.
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Fig. 2. Example of lighting environment.
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eq.(2) Fig. 2 1
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1000R1 + 500R2 = 350

400R1 + 800R2 = 200
(2)

R1 = 0.3, R2 = 0.1
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fi(R) (3)

fi(R) =

m∑
j=1

(Eij − Iij)
2

Eij =
n∑

k=1

(RjkLik)

R: [lx/cd], d: m: ,

n: I: [lx], L: [cd]

R =
{
R1,1, ..., R1,n, ..., Rm,n

}T
m:

n:

m n f(R) =
{
f1(R), ..., fd(R)

}T
d: d
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Fig. 3. History of luminous intensity.
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Fig. 4. Extraction of effective log-data.
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D(di, dj) =
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Table 1. Target illuminance for experiment.

A[lx] B[lx] C[lx]

300 400 500

500 400 600 500

1000 500 400 600

1500 700 650 600

A

A

Table 2 Table 3 Table 4

B

10 lx 40 lx

A

1 lx 2 lx
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Fig. 6. Estimated influence factor and measured in-

fluence factor sensorA .
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Fig. 7. Estimated influence factor and measured in-

fluence factor sensorB .
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Fig. 8. Estimated influence factor and measured in-

fluence factor sensorC .
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Table 2. Average illuminance error and maximum

illuminance error sensorA .

[lx] [lx]

4.87 18

4.78 19

4.74 20

Table 3. Average illuminance error and maximum

illuminance error sensorB .

[lx] [lx]

17.84 68

4.29 17

5.36 22

Table 4. Average illuminance error and maximum

illuminance error sensorC .

[lx] [lx]

5.41 24

5.67 21

4.11 19

1) Y.Kasahara M.Miki M.Yoshimi, “Preliminary evaluation

of the intelligehnt lighting system with distributed control

modules”, Proc. ISDA2011, 283-288(2011).

2) M.Miki T.Hiroyasu K.Imazato, “Proposal for an intel-

ligent lighting system, and verification of control method

effectiveness”, Proc. CIS, 520-525(2004).

3) S.Tanaka, M.Miki, T.Hiroyasu, M.Yoshikata, “An Evolu-

tional Optimization Algorithm to Provide Individual Il-

luminance in Workplaces”,Proc IEEE Int Conf Syst Man

Cybern, CIS, 941-947(2009).

4) , “

”,

74 , 481-482(2012).

5) , “ ”, ,

4 6 19 ,2002 ,p116.

267


