
（　  ）18

THE SCIENCE AND ENGINEERING REVIEW OF DOSHISHA UNIVERSITY, VOL. 52, NO. 1 April 2011

A New Control Algorithm in Intelligent Lighting System

using Linear Progamming
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We propose a new control algorithm using Linear Progamming in the Intelligent Lighting System. To apply this

algorithm to the Intelligent Lighting System, we express target function and constraint condition through design variable.

To express constraint condition through design variable, we estimate influence factor by Kalman Filter. It shows relation

between lighting fixture and illuminance sensor. Simplex Method is derived optimized solution, and lighting fixtures are

controled. As a result of verification, it was confirmed that there is no difference in performance between this algorithm

and traditional algorithm.
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線形計画法を用いた制御アルゴリズムの知的照明システムへの適用
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fi = P + ω ×

n∑
j=1

gij (2)

gij =

{
0 (Icj − Itj) ≥ 0

Rij × (Icj − Itj)
2 (Icj − Itj) < 0

Rij =

{
rij rij ≥ T

0 rij < T

i: ID, j: ID, ω: [W/lx]
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min f(L) = P (3)

s.t. Icj ≥ Itj (4)

L ∈ {l|m ≤ Li ≤ M} (5)

P : [W], Ic: [lx]

It: [lx], m: [cd]

L: [cd], M : [cd]
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P = f1(L) =

n∑
i=1

(αi × Li) + β (6)

P [W], α [W/cd]

β [W], L [cd]

(6) α β

α β

(7)

P =.. f2(L) = α

n∑
i=1

Li (7)
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P [W], L [cd], α
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I =
L

A × cos θ

∮
Se

dSe cos θ cos δ

p2
(8)

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

A: [m2], p: [m]

θ: [rad]

δ: [rad]

(8)

(8)

(8) (9)

Influence

Factor

I = R × L (9)

I: [lx] R: [lx/cd] L: [cd]

(9) R

R
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n∑
i=1

(Rij × Li) + Dj (10)
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min f(L) = P = α

n∑
i=1

Li (13)

s.t. Icj ≥ Itj =
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(RijLi) + Dj (14)

L ∈ {l|m ≤ Li ≤ M} (15)
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Fig. 5. 7 .

Table 1

Table 1

Table 1. .

ID [lx/cd] [lx/cd]

10 3.4 × 10−3 8.2 × 10−3

11 2.4 × 10−3 6.6 × 10−3

14 2.0 × 10−3 6.1 × 10−3

2000

[cd] 40[lx]

50 [lx]

17)

7.3

7.3.1

ANA/RC

Table 2

Table 2. .

ID [lx]

0, 1, 2, 3, 4 400

5, 6, 7, 8, 9, 10 600

11, 12 800

3000

50

Table 3

Table 3

Table 3. .

[lx] [lx]

[ ]

1000 76 39 199 108

2000 76 44 201 112

3000 81 42 220 113

Table 4

Table 4

100

Table 4

Table 4. .

[ ] [%] [%]

1000 39 39

2000 40 39

3000 39 39
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7.3.2

7 0 1500

0 [lx] 1500 3000 200 [lx]

Table 5 Table 5

Table 5. .

[ ] [lx] [lx]

1400 76 3

1500 227 201

1600 31 200

1700 6 202

1800 11 68

1900 7 7

300

Table 6 Table 6

100

Table 6

Table 6. .

[ ] [%] [%]

1400 51 46

1500 44 45

1600 34 45

1700 31 45

1800 30 26

1900 31 31

7.3.3

1500 8 800 [lx]

Table 7 Table 7

Table 7. .

[ ] [lx] [lx]

1400 62 8

1500 134 6

2000 90 9

2500 58 1

3000 50 6

Table 8 Table 8

100

Table 8

Table 8. .

[ ] [%] [%]

1400 50 47

1500 51 55

2000 62 55

2500 64 55

3000 63 54
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