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Development of a multi-robot system for illuminance measurement
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In facility construction of a building, illuminance measurement is required to verify that the
illuminance condition satisfies JIS regulations before its completion. In order to perform illuminance
measurement accurately, measurements are conducted at night, causing long working hours at night.
In this paper, we propose an autonomous illuminance measurement robot system consisting of multiple
robots. The experiments show that the measurement errors of illuminance compared to the human
measurements is 1.36% and the measurement time is reduced about 12%.
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Fig.2 Appearance of the illuminance measurement robot.

Table 2 Specification of the illuminance measurment
robot.
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Fig.3 Flow chart for illuminance measurement.
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Fig.4 Examples of measurement paths.
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Fig.5 An Example of illuminace map and trajectories of
robots.
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Table 3 Condition of a room for experiments.
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Fig.6 Photo of a room for experiments.

Table 4 The number of comparable points in each exper-
iment
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Fig.7 An example of experimentswith 68 comparable
points (No. 5) .
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Fig.8 An example of experiments with 67 comparable
points (No. 1).
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Fig.9 This image explains why insufficient working area

occurs.
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Fig.10 Boxplots of the absolute errors.
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Fig.11 Boxplots of the relative errors.

Table 5 Absolute and relative errors.

ESEE
= DFEHED T 16.97[Ix]
| TR 1.36[%]

Table 6 Measurement times.
R mM7zD

ERRE [ ArERFm [ — D

FﬁEHTF'ﬁ B | PEERERE o
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FH) 548 80 6.85

1 403 67 6.00 14.6

2 302 68 5.76 13.7

3 400 67 5.97 12.8

1 425 67 6.34 74

5 406 68 5.97 12.8

6 398 67 5.94 133

7 409 67 6.10 10.9

8 408 67 6.09 11.1

9 404 67 6.03 12.0

10 405 67 6.04 11.8

10 | | 404.9 6.03 12.0
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