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Position and Direction Measurement of Rock Bolt Hole Using Cross Line Laser and Camera

Toko HAYAMIZU, Takuya IGAUE, Mikihiro IKURA, Hiroshi HIGUCHI, Jun Younes LOUHI KASAHARA
Satoshi ITO, Nobuhiro TANIGUCHI, Hiroyuki MORINO, Kenichi YOSHIDA, Hajime ASAMA and Atsushi YAMASHITA

In this paper, we propose a new position and direction measurement method of rock bolt hole with a cross line laser.

A combination of the light-sectioning method and a hole detection in an image is used to estimate a hole position and

direction. Experimental results in a tunnel under construction show that the proposed method can measure positions and

directions with high accuracy.
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Fig. 1 Drilling machine and bolting machine changing places.
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Fig. 2 Overview of the equipment used in proposed method.
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Fig. 3 Overflow of the proposed method.
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Fig. 10 Measurement using TS.

(a) Previous method?). (b) Image after transformation.

Fig. 11 Hole detection result in the experiment conducted in the lab.
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Fig. 12 Hole detection result in the experiment conducted in the tunnel.
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Table 1 Error of hole direction measurement conducted in lab. deg.

Position 1 Position 2 | Position 3
Previous method®) 28.2 62.4 94.9
Proposed method 24.4 23.6 23.8

Table 2 Error of hole center 3D measurement conducted in lab. mm

Position 1 Position 2 | Position 3
Previous method®) 8.6 8.4 16.8
Proposed method 5.6 4.1 23

Table 3 Error of wall direction measurement. deg.

Position 1 Position 2
Laser Laser Laser Laser
in the hole out of the hole in the hole out of the hole
39 2.0 14 32

(b) Position 2

(a) Position 1
Fig. 13 Hole detection result in the experiment conducted in the tunnel.
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