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The Lighting System Adjusting Colors Using RGB Fluorescent

Lamps
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We have developed an intelligent lighting system that improves lighting environments. The intelligent lighting

system is a system that provides required illuminance at a given location. We have built the intelligent lighting system

and have confirmed the validity of the system already. In this research, we propose a lighting system which adjusts

lighting colors in a office as a next stage of the intelligent lighting system. The lighting system adjusting colors is a

system that provides required illuminance and lighting color at an appropriate location. We actually construct the

lighting color adjusting system and the validity of the system is verified. It is shown that the lighting color adjusting

system with chroma sensor can provide the desired color to the desired location.
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Fig. 1. Intelligent Lighting System.
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Fig. 2. Lighting system adjusting colors.

^�b�ÛR`òÜwÞ1ß��Rs 1 < b�&[(lÎk_X` ) [@*�+R��vR�
�k�RÖ�? �k� vR}TYX\R� �R�X��bX
R��B�D���iXbX
R�
ó�ô b�\ � �X�WVYXX
R��õ�ö�[�^�_�²X¿�bX��© Â �Tñ
ò�
���õ�ö�[ < ]�^�����÷�[�ø�ù�v�}
� � ixb�3�"�sx��ùR^�&ú(lÎk_X` ) [@*�+R��v
���

�
��ÊlËXÌ


�l§xW ¨ �
sxÖ
× ­k��/101k1ûlsXä | ~ }
{�~ �

R��B�D�[�ü�Á ~ 	���[�����^R� H RGB � 	
��b�	�� y�ý ­�²�µ�¶���v���� y k�û���£ ~ }

5. Æ�Ç�N�O�O�È�É>Ê
Ë�Ì�Í�N�O���������Ï�þ�ÿ�����������

5.1
����� �

	R��[ � v ·�¸ ²�b »R¼ s�.
	
��v ~ uX�´Þ
ßRàRâ
ßãs�ä � }�	á��b�
��ã[���� Ä�ÅáÆ ��Öá× ­ ~ RGB

� 	���[ � vXÊ�Ë�Ì�
���§�W ¨ �Rs�U�]�v�}
5.2

��� Ö��
Þáß�àã�����ã[�Ø�[
���ãb�Y�]�����o 10 � (20 ¦��� �
�
� H 5 � ) ��©�v�}
���������
��m�� 119

Ø
[�^���	�� y�� Y�v�������¾���0���s�ä |�~ }
�� �! s�"
#���v � î%$
& ­�iwù�� � · b�'�£�( Â
s�"�#R��v � 	���©�v � Ù�) ) ¹%* �X� � 	��³�
\ �
j�+�,án�"�# ��Yává���
-á` Î s�â�. ­ ��0E�E�Emá�
�� �! ��\ � j�+�,�n�"�#�s ��� ��v�}
5.3

���
/�0
âRßR�R���X�TÒRÓ�b 5 < ��©RvR}�YX\R�%äR^�bX	R�
����1�r�2��R��s 150[lx] ��­ ~ }

•

­ 	 Ð ­ � � 	R��b { s�a���Ô
• 3 	 Ð R � 	���b { s�a���Ô
• 4 	 Ð G � 	���b { s�a���Ô
•
¯�	 Ð B � 	R��b { s�a���Ô

•
9�5�	 Ð 9�5�� � 	���b { s�a��RÔ

5.4
��6
78�

Ä â
ß��l�x�@�1 ª©
vxm
n�o
p e s � v@�1�ªb � Gx�
Ò�Ó�b 3 < b�9 Ø�[ < ]�^ ��: sXä � } 3 < b�â�.
9
Ø�[ < ]�^�;
<�s�ø�ù�v�}
•
î%$�& ­�i
ù 5)

� î=$
&�­Riwù1�Õ�x�?> Ä p��
@Ro
�
A y 0�?�­
~ �� b�+�,Rn�B���õ q ��©�v�} � î%$�&�­�i
ù��
�X��mRnRo
p e sXtluRvxâRß
� �C 
! s�B1�R�lv
t q �R­�^���²
U�]�i � ^R]�v�} � î%$�&�­�i
ù��
s�U�]�v������R� �� �! s�"�#���v�}

•

Ù�) ) ¹%* ��� � 	 6)

� Ù
) ) ¹=*��X� � 	��Õ�X� · b � '�£�( Â �Õs
"�#á��v � 	á��©áv�}�D } ° 2 < b� �E�sC¡ ­ �
å�bxæRçlb 1 b�F�b { 2 < b@ 
Elb ¸ [HG�²
�k]� ¾C��õ q �l©
vR} � Ù
) ) ¹I* �X� � 	��ás@UR]
v���������0�����m�s�"�#���v�}

•
����-�`�Î
Þ
ß
à�bH+C,
n
"C#CJ�s � v ~ u
b
�R�H-
` Î �
©�v�}�����-�` ÎK9 Ø�s�Ò�Ó�[�MR�Õ}#

"

 

!

5 < b��� �������i=L } ��M�s�N ± ^ ² ° � ]�}
(1) ;�� y ����Z |�~ b���Z�b��R���8O
(2) P E y�Q f ��� |�~ b���Z�bX�����8O
(3) ;���s�­�^ � � Y�� |�~ b���Z�b������8O

Y�\�� (1) ��;
��b�R��R� (2) ��S�û e � (3) � � �! s�"�#���vR��� y ��£�v�}
5.5

���
T�U
H �� �����[�\á]�^ 10 ñ ¸ �á	�����[�Vá� ��Çá~
b�G�� � Ù�) ) ¹=* ��� � 	�� Ð 1 ñ ¸ Ôls 5 W ä |�~ }H 0��ãb ¸ [á� 30 X ¸ b ¶�· s
Y |�~ }�å ­�^á� H
�R��b�¾
��0�� � \ � j�0���÷�[ � î=$
&�­Riwù��Õs
ä |�~ }�YÚ\Û� H � �Û�Ýb´âÛß ¸ [Û� ­ 	Û� 5 ñ ¸
b��k�[(lÎ ¸�¸ s�v ±X~ }T�R��-R` Îk�XâRß�b ` ÷�[
ä |X~ } {�~ �CZ�[��Rç f �
 s�Ã�� ­�� 5 ����sXÞ
ß�à8\���[ � Y�v�V�]���â�ß�s�ä | ^�]�v�}
5.6

���
^�_
5.6.1 `�a�b�c
0�����m �R­k^R�!¾
�10���bXÞRß
à�ä
d�b�eCf ý
g

 Ýs=UÛ]ÝvÛ} Ä âÛß �Ý�Ú� H �Û�Ý[Ú\Û]Û^7; 5 W b



RGB ô�õ�öR÷�ø�ù�úüû�ý�þ�ÿ������������
	����

����
¾
��0���sXä |x~�y �hZ
[��Rç�� �
 b�,�al��i 1 W
Øá� 5 W Ø�b�æ�çãs�iá] ~ ; 3 W ñãb�æáçãs�Uá]�vá}
Fig. 3 [�¾���0���b�j�; ý�g  �b�e�f�s�M��Õ}

Fig. 3
��Â �´] ã � bX�R�R��¿�0����1m�[X\ ± v�k

��Y�l�� Q i � Y�� |�~ }
5.6.2 m�n�o
�
 
! b��1���R­¯^�î=$C&�­Ri4ù�[ � vXÞ
ßRà�äCd
b�j�;� �[x\ ± vX� H �R��b�¾C��0�� � ÷�b �C 
! b
p ¾� �s�U�]�v�} Fig. 4 [ �� �! b p ¾� �s�M��Õ}

Fig. 4
��Â � �C 
! b p ¾1 ��x� 3 	
�C¯R	
� 4 	
�­ 	R�W9
5R	�b�VR� z � |x~ } {X~ � 3 	���q�bX�R�

�=r�ù
^
kR��[ �
 
! b p ¾1 yXz ²XYRvx�R�R��©
v
��� y F�� |�~ } Ð p s 0.05 Ô

White Red Green Blue Orange

Lighting environments

Fig. 3. Number of correct answers.

N
u
m

b
e
r 

o
f 
in

c
re

a
s
e
d
 f
a
ti
g
u
e

Lighting environments

White Red Green Blue Orange

Fig. 4. Number of increased fatigue.

5.6.3 t�u���v
w
+
,Rn
"
#��R­k^R� �R��-R` ÎkbXæRç�s�UR]lvR} å
b�æ�ç�s Fig. 5 [�M�� }

Fig. 5 b (1) \ � j (3)
�ªÂ �e;h�CR�� f �x x! b��

��-�` Î�[RÜ�­k^���k���Y�l y�Q i � YR� |X~ } Fig.

5 b (2)
�lÂ � ­ �
	l�«�Hqlbx��� �IrWù
^Ck��l[HSWû

e yXz ]R�R�R��©Rv��=y�ÁRvR} Ð p s 0.05 Ô {X~ � Fig.

5 b (1) \ � j (3) [áÜ�­ ^�����k��ãY
l y
Q i � Y
� |x~�y �´ÞRßRàRå ��,R� b �
 
! Y�ZXbX	R��[��R�
v ! �
õ�� � Y�v���� y F�� |�~ }

40%

30%

20%

10% 0%

 Blue White

 Orange Red

 Green

70%

20%

10% 0%

40%

20%

20%

20%
0%

Questionnaire(1)
High environment of working efficiency

Questionnaire(2)
High environment of visibility

Questionnaire(3)
Environment where a feeling of fatigue is low

Fig. 5. Result of questionnaire.

5.7 z�{
rC|ª[@ø1ù ~ 3 < b«âC.x9 Ø«[ � vxæ
çªs { �xu�v
}

3 	��X� �
 
! s ! �XvX�R�R��© Â � ­ 	��X�xS�û eyXz ]R�R�R�R��©RvR��� y FR� |x~ } {X~ �T	R��[��
��v · b ! �wõ��X�%0���b@��m e � �
 
! [RÜ�­k^ �
YRvR��� y F�� |x~ }Õ­ ~�yR| ^R�T¤
}R�����R`R��b
èRé f ¹Rº
èRê�[X���k^R�´ëRì
ñRòRn�[X	R��sx¡R¢R�
vX�R�
\ � j
�R��[�^1_�²kÊlËXÌR

��§XW ¨ �RsX¡
¬
��v�}

6. ��Ç8~�Ô�����Ç�O�È�É>Ê������
����Ë�Ì�Í�N�O
������������Î

6.1 Ö��
5. }R�R�Úë ·C� [X¹
ºRn »
¼ sX½�¾x�R	R� y�� Y
v

6�8 e s�M�­ ~ }T� � ��Â �h}R�RÖR×�­ ~ Ê�ËXÌR
R�
§xW ¨ �
[«\
]
^
�x�
`
�lbxè�é f ¹
º
è�êl[x� �¯^
�
� YRvx	R��sx¡R¢R��£
v ��� îkðRñ
òR
R�
óRÊ�ËXÌ


��§XW ¨ �
s�� ~ [X¡R¬R�lvR} îkðRñRò
�
�Ró
Ê�ËXÌ
����§XW ¨�� ��� H RGB ���
� [ I�J �k��~ ����B
D�[ � | ^�îkðRñRòRn�[��
��s�ä � } Fig. 6 [�MR� �� [��%�� �b�. � 6�8�Y��l ��h�� Rs�. � ��v��
��B
D
�´\ � j��� �b 5 /�6�8�Y��
�
�C�
������s 1 < b
&>(�Î�_�` ) [�*�+���v�������Ö�? ��� v�}
�� R§XW ¨�� s ` d ¶������=�lÁ�� ` d ¶��H�����

� � s�UR]lvR���k�
�´�R`R� y �RtR��v�Øw�
�C�R\ �



å�æ � ç @éè�êìë�í�î @éï�ð m�ñ
j Ø
����s�â�d���v�}

SensorID

Chromaticity

Illuminance

SensorID, Chromaticity, Illuminance

Chroma

sensor

Luminance

chromaticity

Illuminance

RGB

fluorescent

lamp

Control

deviceControl

signal

Fig. 6. Autonomous distributed atmosphere con-

trol.
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Table 1. Parameters.
Number of fluorescent lamps 15

Number of choroma sensors 1

Target illuminance[lx] 410, 550

Target color red, cyan

Neighborhood[%] 5

Initial luminance[%] 100

weight 1000
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