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Intelligent Lighting System

providing desired illuminance and color temperature distributions* Improvement in the convergence time using presumption of users’ position*+, -.
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In recent years, demands for an office environmet that improves intellectual productivity have increased. In our
previous researches, we have proposed an intelligent lighting system which provides the necessary illuminace and
color temperature to desired locations. But, this system needs a few minutes until users’ demands are realized.The
algorithm for the improvement in the convergence time is proposed in this paper.

1. FGHIJKLMNOPQRSTUVWXYZMNOP[\]^_`abc^deSfgWhijklmnoLXpkZqWrst^uQR^TUvwVWxyiz{pm|W}r~vL�\�vYlm��sqWr �����u^� �����S��VWXYZL_`abcideVWY|����srpm|W
[�� 06, �� 04]

}X^��s���~L��n�����S����VW_`�q�P��i� rpm|W
[
¡¢

08]
}X^�P��£L¤�q^¥¦^§r �u��S¨©rªL«^¬^������^­®Sz�XYZL̄ °v�\�^±fVW��n�����vJ²³W}X^´µZ£Lu�¨©¶n����¨©¶·̂w¸¹v�o�\�^º»¼½S¾¿VW´µSÀ|mnoL�\�^±fSÁºVWkZv¹ÂÃ^ÄÅÆÃiÇ±YsW

[
¡¢

08]
}«XZL�oÈs|ÄÅÆÃZ�\�^±fSÁºVWÉgvLÊËÂÌSÀ|m¤�\�^º»¼½S¾¿ÍL«^Î�SÏvÐm^�q^u� �ÑÒL¥¦ÓÔ\ÕYÖ×VW�SØÙÍLÚuVW´µS� VW}���Z£L�\�^º»¼½^¾¿´µL¼½ÛÜSÀ|m�\�^±fSÁºVW¥¦ÓÔ\Õ^aÝ´µLn��«^ÁÞßàvá|mâãW}

2. äåæçèåéêëìåíîï�\�^±fVW��n�����SÏv¤�q^u�Sð¿VWÉgvL��Yu�Ln�����Yu�^w¸SñòVWXYiÇ±YsW}��Yu�£Ló¥µ
[
M\�ô 03]

v�oLÑÒ^��sw¸ciõWXYi{�W}
•

��£L�q^u�vö÷ÍL�q�~^øùvúö÷VW
•

Ðû^��£L¤�qv�W��^üZõWýþÿ
: ����L��ô�����L�	
��¢�
°�	�

1-3
L

0774-65-6924
L

fkaku@mikilab.doshisha.ac.jp

kÉL���Yu�^w¸S��VWÉgL��ÁÞSzlÉ}snLu�YÍm���u¦ ����
4500K
�Y����u¦ ����

2800K
�SÀ|É}ÑÒvL��ÁÞ�o�~pÉßàS�V}

•

���£L���u¦v�W��Y����u¦v�W��^öZJ�`vð¿Z�WÑe^ßà�oL���u¦v�W��Y����u¦v�W��S��sö�Z��VWXYZL�\�^±fSÁºZ�WY��~pW}«p~^��SÁºVWÉgvÇ±su�SØÙVWv£L�qY�� Õ!Ã^øù^ñòiÇ±YsW}X^øùSñòVWv£L�qn���� Õ!^¼½ÛÜiÇ±YsW}�q^¼½ÛÜ£L"#Æ^$%&'(�~)*+o,-ZõW}Í�ÍL�� Õ!^¼½ÛÜS.\/012SÀ|m3¿VWXY£45Z£s6L7N8012SÀ|m�� Õ!^¼½ÛÜ^¾¿Sz�Ç±iõW}
3. 9:;í<=>?í@ABC�q^¼½ÛÜLn���qY�� Õ!Ã^øùSD*E{ªWXYZL�� Õ!^¼½ÛÜS¾¿VW}õWF¿^u�Z¥¦Ím|W�qÒvn³W��£L�qY^øùvúö÷VWÉgLu�^¨©¶Y��^¨©¶�~øùi¾¿,-ZõW}«XZLÐ�q^�G^FH^�q^u�S

1
¦Iá¨©rªL«^¬^¤�� Õ!vn³W��^¨©¶�~Lw¸ÍÉ�qY�� Õ!Ã^øùSJ

(1)�oØÙVW}
L = a + b ∗

√ K
lK
i

+ c ∗

K
lK
i

(1)

a, b, c L¿¹
L LøùK

l Lu�¨©¶ K
i L��¨©¶snLJ

(1)
£L��ÁÞvn|m�q

1
¦L�� Õ!

1
¦^MNZ�~pW��Lu�Ln��øù^O\ÔSLøùv

1



The 23rd Annual Conference of the Japanese Society for Artificial Intelligence, 2009á|m�ÊËÂÌSzlm�É�^ZõW}��ÁÞZ£Lu�S
10%
�~

100%
kZ

5%
�*Z¨©rªL�á�qY�� Õ!Ã^øùS

0m
�~

5m
kZ

0.1m
�*Z¨©rªÉ}Ñe^��v�oLØÙÍÉøùLn���q^¼½ÛÜ�~�� Õ!^¾¿¼½ÛÜi&

1
^��v�rpW}��

&
1:
�� Õ!^¼½ÛÜ^¾¿ Õ!£¤�q�Yv¾¿rpW¼½ÛÜ^�E^�¥v�»VWÉgLXp~^¾¿¼½ÛÜ^�E^�¥i�� Õ!^¼½ÛÜYsW}Í�ÍLÁ¬v£¾¿øùYÁ3øùv�	ia
WÉgLÐm^¾¿¼½ÛÜ^�Ei

1
¥Z�{WY£�~s|}X^ÉgLÐm^¾¿¼½ÛÜ^�Evá|m�
Ñ�Y^�¥SØÙÍL�� Õ!^¼½ÛÜYÍm��Y��~pW�¥�E^��S�� Õ!^¼½ÛÜYVW}

4. 9:;í�����������:�í��BC
4.1  !"#$%&�\�^±fSÁºVWÉgvÇ±s¥¦ÓÔ\ÕSL�\�^¼½ÛÜSÏvLaÝVW´µvá|mâãW}'

2 (ZâãÉ��L���n��u�^w¸SÏvL�\�^±fSÁºVWÉgvÇ±YsW���u¦v�W��Y����u¦v�W��SØÙVW}r~vL�qn���\�^¼½ÛÜvÏ²�L���u¦^¥¦ÓÔ\Õn������u¦^¥¦ÓÔ\ÕSaÝÍLD*E{ªWXYZ�\�^±fSÁºVW¥¦ÓÔ\ÕSaÝVW}
4.2 )*+$&,-./012345*6$789Ü��SÁºVW¥¦ÓÔ\Õ^aÝ:µvá|mL;û`s��^<pSÑÒv�V}

1.
�qY�� Õ!Ã^øùSØÙVW

2.
¤�q£L�� Õ!Y^øùiJ|=vL9Ü��vÏ²|m�q^u�SØÙVW

3.
9Ü��iÁºrpWkZL��

2
S>o?V��

2
ZfgWu�£LJ

(2)
SÀ|m9Ü��n���� Õ!Y^øù�~ØÙVW}

B = a + I ∗ L3/(b ∗ L2 + c ∗ L + d) (2)

a, b, c, d L¿¹
B Lu� L Løù
I L9Ü��

snLJ
(2)
£LJ

(1)
Y�@^O\ÔSu�vá|m�ÊËÂÌSzlm�É�^ZõW}X^��SL���u¦Y����u¦ZABÍmz|L���u¦^¥¦ÓÔ\ÕY����u¦^¥¦ÓÔ\ÕS«pCpaÝVW}«ÍmL

2
á^¥¦ÓÔ\ÕSD*E{ªWXYZL9Ü��Y9Ü��SÁºVW¥¦ÓÔ\ÕSaÝVW}

4.3 DE$)*+$&,-./012345*6$78F¹^�\�^±fS�ÆvÁºVWGE£L¤°^±fSÁºVW¥¦ÓÔ\ÕS«^��ÂHvI
mJKÍLD*E{ªW};û`s��^<pSÑÒv�V}
1. 4.2L^´µSÀ|L¤�\�^±fSÁºVW¥¦ÓÔ\ÕS«pCpaÝVW
2.
¤¥¦ÓÔ\ÕZ�qi¥¦ÍÉ¬^Ðm^�� Õ!^¼½vn³W��S¾¿VW

3.
��

2
^ßàSÏvL¤¥¦ÓÔ\Õ^JKö�SØÙVW

4.
JKö�vI
m¤¥¦ÓÔ\ÕSJKVW

5.
Ðm^¥¦ÓÔ\ÕS�ØVWÑe^��Sz�XYZLF¹^�\�v±fSÁºVW¥¦ÓÔ\ÕSaÝVW}��

2
ZfgW��£LJ

(3)
SÀ|mu�n���qY�� Õ!Ã^øù�~¾¿VW}}

I = a + b ∗ B + c ∗ B/L

+d ∗ B/L2 + e ∗ B/L3 (3)

a, b, c, d, e L¿¹
B Lu� I L�� L LøùsnLJ

(3)
£LJ

(1)
Y�@^O\ÔS��vá|m�ÊËÂÌSzlm�É�^ZõW}��

3
ZfgWJKö�

r
£LJ

(4)
SÀ|mØÙVW}J

(4)
S¤¥¦ÓÔ\Õ�YvaÝÍLýB:MJYÍmN6XYZJKö�

r
SØÙVW}

n
∑

j=1

rj ∗ Ijk = Ik (4)

n :
�� Õ!^¹

rj :
¥¦ÓÔ\Õ j

^JKö�
Ijk :
¥¦ÓÔ\Õ j

v�W�� Õ!
k
vn³W��

Ik :
�� Õ!

k
^9Ü��Ñe^��v�lmLF¹^�\�^±fSÁºVW¥¦ÓÔ\ÕSJ�`vaÝVW}

4.4 OPQRSTUVW$XY� ´µZ£LZ[�\�~^ú]u��ust^�`±^v�W_`S�aÍmn~IL«p~^_`v�lm�\�^±fiÁºZ�s|GEiõW}«XZLaÝÍÉ¥¦ÓÔ\ÕZ�qS¥¦rªÉbL_`�q�P��^c�©2defg�
[
¡¢

08]
SÀ|WXYZLXp~^�`±^v�W_`SJKVW}

2



The 23rd Annual Conference of the Japanese Society for Artificial Intelligence, 2009

5. ��BCí��� ´µv�oaÝÍÉ¥¦ÓÔ\Õ^��c^��Ln��� ´µY��´µY^ÄÅÆÃ^ö�Sz�}kÉLaÝÍÉ¥¦ÓÔ\ÕSÀ|m_`�q�P��^c�©2defg�S��rªÉ¬^��n�����^	
��S��VW}
5.1

.
��
9.0m �9.6m

^ÁÞ��vLu�YÍm���
4500K
^���u¦

15
¦Ln�����

2800K
^����u¦

15
¦S$½ÍL&

2
v�V

A
¥L

B
¥L

C
¥v���� Õ!S$½VW}«ÍmL¤���� Õ!v�

1
^��v9ÜYVW��n�����S$¿VW}

&
2:
ÁÞQR�

1:
9Ü$¿9Ü��

[lx]
9Ü���

[K]

A
¥

700 4200

B
¥

900 3700

C
¥

600 3300

5.2 78��2345*6$��� ´µSÀ|maÝÍÉ¥¦ÓÔ\Õv�W¤¥vn³W��n�����S�
2
v�V}�

2
v�V��vLÁº��

2:
Áº��n��Áº���Áº��

[lx]
Áº���

[K]

A
¥

680 4221

B
¥

873 3772

C
¥

568 3266�Y9Ü��Y^���	£
23 lx
Lc��	£ 31 lx

ZõlÉ}kÉLÁº���Y9Ü���Y^���	£
53 K
Lc��	£ 72 K

ZõlÉ}�Ã£L50 lx
M�^��	S�_Z�s|Yrpm|W

[
��

01]
}kÉL

100 K
M�^���	£�_Z�s|Y��~pW}X^XY�~LaÝÍÉ¥¦

ÓÔ\Õi�\�^±fVW��n�����SÁºÍm|WXYi��Z�É}
5.3  !"#"$#$%& _̂`�q�P��^c�©2defg�

[
¡¢

08]
�ÑÒL%&´µYÖ×VW�Ln��� ´µv�lmaÝÍÉ¥¦ÓÔ\ÕSÀ|Éc�©2defg� �ÑÒL� ´µYÖ×VW�^��n�����^	
��S��ÍL�\�^±fSÁºVWkZ^ÄÅÆÃ^ö�Sz�}� ´µSÀ|ÉGE^��'(S&

3
vLÀ|s�lÉGE^��'(S&

4
v«pCp�V})*£ÆÃ

[
+

]
L,*£��

[lx]
S�V}

&
3:
� ´µv�W��'(

&
4:
��´µv�W��'(� ´µZ£L&

3
v�V��vLaÝÍÉ¥¦ÓÔ\Õ^-.Z�vÐm^¥vn|m9Ü��SÁºÍm|W}F:L%&^c�©2defg�Z£L&

4
v�V��vLÐm^¥vn|m9Ü��SÁºVWkZvL
80
+M�±Ím|W}X^XY�~L� ´µv�lmaÝÍÉ¥¦ÓÔ\ÕSÀ|Éc�©2defg�i%&´µ�o�Ès|ÄÅÆÃZ�\�^±fVW��SÁºZ�WXYi��Z�É}� ´µSÀ|ÉGE^���'(S&
5
vLÀ|s�lÉGE^���'(S&

6
v«pCp�V})*£ÆÃ

[
+

]
L,*£���

[K]
S�V}� ´µv�lmaÝÍÉ¥¦ÓÔ\ÕSÀ|Éc�©2defg�Z£L&
5
v�V��vLaÝÍÉ¥¦ÓÔ\Õ^-.Z�vÐm^¥vn|m9Ü���SÁºÍm|W}F:L%&^c�©2defg�Z£L&

6
v�V��vLÐm^¥vn|m9Ü���SÁºVWkZvL

200
+M�±Ím|W}X^XY�~L� ´µv�lmaÝÍÉ¥¦ÓÔ\ÕS

3



The 23rd Annual Conference of the Japanese Society for Artificial Intelligence, 2009

&
5:
� ´µv�W���'(

&
6:
��´µv�W���'(À|Éc�©2defg�i%&´µ�o�Ès|ÄÅÆÃZ�\�^±fVW���SÁºZ�WXYi��Z�É}Ñe^ßà�~L� ´µiL%&´µ�o�ÄÅÆÃ^�¥vn|m�pm|WXYi��Z�É}

5.4 ��&���1��	7
���$��aÝÍÉ¥¦ÓÔ\ÕZ�qS¥¦rªm�~100
+bvLH
Ðûv

150[lx]
L

3800[K]
^�ui�{lÉ�\PS�¿ÍL«^¬^��n�����^	
��S��VW}&

7
v��'(S�V})*£ÆÃ

[
+

]
L,*£��

[lx]
S�V}&

7
�oL�u^_`v�o

100
+bvÐm^¥vn

&
7:
��'(|m9Ü��Y�	ia
m|W}Í�ÍL«^b

100
+M�Z��9Ü��v	
Ím|W}kÉL&

8
v���'(S�V})*£ÆÃ

[
+

]
L,*£���

[K]
S�V}&

8
�oL�u^_`v�o

100
+bv

A

&
8:
���'(¥n��

B
¥vn|m9Ü���Y�	ia
m|W}Í�ÍL«^b
200
+M�Z��9Ü���v	
Ím|W}Ñe^

2
á^ÁÞßà�~L� ´µSÀ|É_`�q�P��iL�`±^v�W_`i�{lm�L�\�^±fSÁºZ�WXYi��Z�É}

6. ��H���Z£L%&´µ�o�Ès|ÄÅÆÃZ�\�^±fSÁºVWÉgvL¤�\�^º»¼½S¾¿ÍL«^Î�SÏv¤�q^u�SØÙÍLÚuVW´µS� ÍÉ}�P��^­®ÁÞv�oL� ´µi%&´µ�o�Ès|ÄÅÆÃZ�\�^±fSÁºZ�WXYi��Z�É}����
[�� 06] ���q~LMNOP[\]^�����O��OTU^Ég^QR��µ^xy

-
�q��µ^��YÁÞ­̀®L��\ Õ!ÕÔ\N1\P�Õ"#0� 2006

L
vol.1
L

N0.1322
L

pp.151-156
L

2006
}

[�� 04] ��$~L%&QR^TUv�W�����O��OdevwVWÚ'xyL()Úü *+,#�-./�L
N0.93
L

pp.67-76
L

2004
}

[
¡¢

08]
¡¢ 012~L_`�q�P��vn³W��Y���^��Â3��LÎ����-xy��L

vol.2008
L

N0.126(2008/12/17,18)
L

pp.69-72
L

2008
}

[
M\�ô 03]

ô4µ��q�-L�q.Õ/56�LM\�ôL
pp.74-76

L
2003
}

[
��

01]
��7q~LMNOP�qQRvn³WqWr̈ �_8vwVWxyL

J.Il lum.Engng.Inst.Jpn
L

vol.85
L

N0.5
L

pp.346-351
L

2001
}

4


