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This paper consists of the following 6 chapters.

In chapter 1 "Introduction”, energy conservation of lighting with a large amount of energy
consumption is an urgent issue to promote the ZEB (net zero energy building) targeted by the
country. In office lighting, based on the recognition that popularization of task & ambient lighting
and appropriate use of daylight are a powerful solution for this issue, showing the background of
the research and the problem of the past technology, the objective of this research to construct
the logic and system and design method of cooperative control of lighting and blind based on
brightness is stated.

In chapter 2 "Study on lighting control using brightness image”, a method of calculating the dimming ratio
that the brightness of the evaluation area set on the brightness image which has been used for the lighting
design until now is equal to the target value has been proposed. In addition, subjective evaluation
experiments are carried out in the real office assuming the use of task ambient lighting, and the
appropriate range of the target value of brightness is clarified.

In Chapter 3 "Study on blind control using luminance image"”, shading judgment method using luminance
contrast (C value) and logarithmic luminance average (A value) for outdoor luminance image is studied. In
addition, a window surface brightness determination method that predicts the brightness of the blind
surface and calculates the slat angle is studied. From the result of the demonstration experiment at the
actual office, it shows that there is practicality in the automatic control of the blind.

Chapter 4 "Cooperative control of lighting and blinds" proposes logic on coordination between lighting
and blind control, and has built a demonstration system in actual office. Experimental results confirmed
that the demonstration system can maintain the target NB value even when the window brightness is
different. In addition, the demonstration system confirms that the target value of brightness can be satisfied
with less electric power than when the blind is opened, by suppressing the window surface luminance.

In Chapter 5 "Proposal of Design Method for Constructing Cooperative Control”, as a simple prediction
method of spatial luminance, a new method of calculating the average luminance using the illumination
rate is studied. Through the model calculation, it is clarified that this method can predict the applicability of
the control of the demonstration system.

In Chapter 6 "Conclusion”, The results obtained in each chapter are summarized, the conclusion of this
paper is stated, and future work for practical application is mentioned as a technology contributing to
realization of ZEB.
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