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A Study of Intelligent Lighting System to Complement the Estimated
Location Error Using UWB in Open Plan Office

TOMOHIRO KOKUBO'!'  EINIl OKAMOTO!

Abstract: Lighting accounts for 20-45 % of the total power consumption in office buildings, and its reduction is an important
issue. Smart lighting systems using infrared occupancy sensors and light sensors have been studied, but more power can be saved
by using accurate location information. In this study, we propose a smart lighting system that can compensate for the estimated
location error using Ultra-Wide Band (UWB) sensor location information, and show that it can reduce the power consumption by
about 90 % compared to the existing infrared occupancy sensor system, and by about 27 % compared to the existing UWB system.
The proposed system, which can compensate for the estimated location error, is highly scalable and important in the sense that it
can be used for other location information systems.
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#£2 vIzlb—va T

Number of moves 180000 (10 h)

Number of prior information 20

Timeout time of infrared

5 min [17]
occupancy sensor
Number of lights 80
Lighting arrangement [12]

Lighting type XND9999SNK LR [18]

Distribution curve of the

luminous intensity [18]

Lighting power consumption 143.4 W [18]

Target illuminance at work
surface

300 1x [19]
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#£3 vIzlb—va R

300 Ix achieve Avg. power
rate [%] consumption [W]
Infrared occupancy
99.15 627.31
sensor
Existing method (UWB) 99.14 81.23
Proposed method 99.54 59.13
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