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Development of Intelligent Lighting System Based on Distributed
Optimization by Resource Addition and Reduction Method
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In this paper, an intelligent lighting system which contributes to energy saving is developed. This system is

capable of autonomous distributed control based on an optimization algorithm. In cooperation with illuminometers

which can move freely, this system can provide optimum illumination for required places only. The prototype system

consisting of incandescent lamps, an electric power control device, a computer, and illuminometers is developed, and

the validity of the system is verified through this prototype. The optimization algorithm for controlling the lamps of

luminous intensity used the Distributed Optimization by Resource Addition and Reduction (DORAR) method. In

the environment where there are illuminometers with illumination constraints, and where the illuminometers move,

and some lights are failed, this lighting system is confirmed to be effective for comfortable lighting and energy saving.
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Fig. 1. Automatic illumination control by an intel-

ligent lighting system.
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Fig. 2. When the illuminometers move, or the lights

are failed, the lights change luminous intensity auto-

matically.



�� ¢� 3�� �� 3����	
2.2 ABCDEFGHI
�������	
E��ÄÅT Kq�ÕÖEÆ�N�
QR*bHURÇÈ���qf½��
����N£�QRoQf�v�Fig. 3

EU¿HFGE���U;¢�Ez{N¹¿��i��sNÏ��Hg K¾y�`�sqcrN��R�����E��N�H-���E��j�nHÓÔH����N¹n�Ò°{��}�Nt�QU¿HLMQRo �������������
��� !"

�#��$%&�� ��'()��'() *+
Fig. 3. Scemetics of intelligent lighting system.���Hq�
����HUR������	
E��E��q45EU¿HfRo
1.
Ï�����j��N,�-Ro

2.
Ï�����q�e�E��T¾P~���s��N`�sqcrH�Qo

3.
Ï��i��sq`�sqcrH���Ï���Ee���T�s��z{.E��Ey�¢�NOP ���H/°Ro

4.
Ï��q�E�EE��i��sEz{H �jmKy�¢�N#^QRo

5. 10 4
ELMN1 V2 ¹ ¿o�
����N�nRSTHUV�Ï��E��j�nHÓÔH¹��R�`������E!L]��E"µE»E·¸fgIjde�ÂRol����E��³´jÏ��Hg K¾y{�R�`�deE»HSTf`�sqcrEw}]¾Pfªj§hHfRo�U;w}#^E»H�¾P#^j§hTfRo������	
N�
�������QRÄÅT K�����]������a���
fªE.�Zj$%~�KnRo

3. 3456ABCDEFGHI37
3.1 8��9:;37&'(�+, �������	
Ed)*q���T K<¢j=>�UVf67E89:�N�nKnRo- K���E¢�N ?QR�`Er�<=c��67E�������U;��E¢�N��QR�`E��<¢i��sN>? K+@ �o�����z{E��N-VAB�`H�C©DEFGcH
(CONTECI AD12-16(PCI))��U;��<¢i��sHg KJK�aE<¢LMN¦FQR�`HJK�a¦FGcH(CONTECI PIO64/64L(PCI))

N�nKnRo&d)*ENcHOR�+@NFig. 4
HPQo

QRSTUVWX YZ[\]^VWX Y_`abXScdefghijklmnefopqrst neu v̀neqgw
nxyz{|}~|Vl���|V�d��cQRSTt

neqgw��fne
Fig. 4. Hardware composition of built system.r�<=c��q�EF~�������E����U;�s��z{����a���
H �jmKÏ��E¢�Nz{QRol��s��E¾P�r�<=c�N�nK¹¿o:F��³´q�r�<=c�z{¦F~��<¢LMH �jmK�Ï��E:FN��QRSTHUV<¢N¹ ¿��	
�ÀRo��E:F��qs����r��T�a��c�cHUVde KnRo&d)*ENcHOR�+@qr�<=c�j¢�NOPQRÇÈ��Ä�TfmKnRj�3.2

��­RU¿H���a���
T K�
����H���ÂR�ÅN�nK�V��
����Ä�ENcHOR�H���QRSTjno�ÀRo+, ���	
E��NFig. 5
�U;

6
HPQo



���������	
��
��������

Fig. 5. Photograph of the lighting system.

Fig. 6. Photograph of the lamps controlled by the

system.
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Fig. 7. The DORAR method.
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Fig. 9. The history of illumination in experiment A

(alphabets in graph designate illuminometers).
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Fig. 10. The history of total lumination in experi-
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Fig. 11. The history of lumination in experiment A.
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Fig. 13. The history of total lumination in experi-

ment B.
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Fig. 15. The history of illumination in experiment

C (alphabets in graph designate illuminometers).
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