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Inspection of opening, shutting, and locking of the window by using LRS

OKenta TANIGAKI (Univ. of Tsukuba), and Akihisa OHYA (Univ. of Tsukuba)

Abstract: This paper describes how to inspect the opening, shutting, and the locking of the window by using single fixed
LRS (Laser Range Sensor) implemented on the robot. For inspection of the opening and shutting, we use scanned sensor
data of the window frame. We make histogram of the distance of the reflected data and find the peak. We then determine
whether the window is opened or closed by checking where the peak of the histogram exists. For inspection of the locking,
we extracted the data of knob from accumulated scanned data. Then calculate the height of its center position to check the

key is locked or not.
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Fig. 1 Three patterns of the window appearance and its
URG data
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Fig. 2 Robot (Left) and method of accumulating
URG data (right)
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Fig. 3 Evaluation criteria of which the URG data indicates
window frame or not (left) and the parameters of the
histogram (right)
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Fig. 4 Extraction of key data from accumulated URG
data (Top View)
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Fig. 5 Three patterns of 3 scanned URG data of the
window frame (left) and histogram of the distance and the
number of the URG data (right).
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Fig.6 Experimental result of window opened 7mm
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Fig.7 Experimental result of window locking inspection
from extracted key data in each key position.
(red: accumulated URG data, green: 3 scanned URG data,
blue: extracted key data, pink: center of the key data)

1611

B ok & ¥ &

Height of the key's center point [m]

&

=
&

0 a5 90 135 180

position of the key [deg]
Fig.8 Experimental result of window locking inspection
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