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ESTABLISHING A SURVEY METHOD USING A 3D MEASURING DEVICE FOR
EFFICIENT SURVEYING IN HIGH RADIATION FIELDS
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Abstract
At the South Experimental Hall of the Hadron Experimental Facility at J-PARC, installation work for the beamline
equipment is progressing in preparation for the COMET Phase-I experiment. To precisely position the beamline devices
along the beamline, traditional methods involve setting up a theodolite and level to measure displacement or using a laser
tracker to accurately survey the three-dimensional spatial positions. However, after beam operation, the COMET primary
beamline room becomes highly activated (1-10 mSv/h), making the setup of surveying instruments on the beamline time-
consuming and increasing radiation exposure for workers. Additionally, due to spatial constraints within the beamline
area, it is difficult to install a theodolite and level. In the case of laser trackers, there is a risk of contaminating expensive
equipment, and careful tracking of the reflector with the laser is required. To address these challenges, we employed the
Keyence WM-3000 wide-area 3D measurement system, which can measure the three-dimensional position of a probe in
space, offering an alternative to conventional surveying methods. This system allows the 3D measurement device itself
to be installed in any location outside the beamline. Even if the probe tracking is interrupted, measurements can be
resumed immediately as long as it remains within the auxiliary camera’s field of view. This measurement method enables
shorter surveying times and efficient operations in radiation environments, thereby reducing radiation exposure. In this
presentation, we report on the current status of this surveying method using a 3D measurement system, which enables
efficient surveying even in highly activated and confined spaces.
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Table 1: Characteristics of Each Surveying Method
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(b) Portable probe
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Figure 1: Components of a 3D measuring system.
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Figure 2: Distinction of measurable range by LED.
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(b) 0.2 mm stylus Figure 5: C-cone for measurement reference.

Figure 3: Spherical stylus and needle-shaped stylus.
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(b) C-cone measurement (c) Mounting bolt for C-cone

3. ZRTAEHICEILREFIELMENTFIR

AN ETRIE LR G1%, Fig. 6 (TR i/ L/
4K (Capture Solenoid) 285 (Yoke bottom) , —¥RE— A
A O Proton line, i1 /A REEEDH LR CS line,
CS line OIEE JFME725 CS vertical, B —L7 1 L Hili 5
X&72% CS level (Fig. 7). IR TTIEFE R D FLUEL 722
Reference Element £72%, - E X 52913 2 FEFAD AY
AT RAERHLCH BEA B> 72, Yoke bottom .
Reference Element [Z 450 23 ERTE D ELAL 5 mm DAZ AT
A% VN7, Proton line. CS line. CS vertical I35 iw 23 &t
RTCEE 0.2 mm DAZ AT A% HNT, ~—H—HLLE
DOREZE T oT,

Figure 6: Definition of the beamline coordination and the
Figure 4: Surveying method using a stylus. markers for the proton beamline.
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Figure 7: Measurement of beam axis height.
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Figure 8: WM Offline Application.
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Table 2: Deviation at Measurement Point
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Figure 9: Method for moving the camera based on a
reference base.
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[1] Technical Documentation: 3D Measurement Devices,
https://www.keyence.co.jp/mykeyence/?dILangld=&dILangT
ype=ja-JP

[2] Documentation of the 3D measurement device,
https://www.keyence.co.jp/products/3d-
measure/cmm/wm/pr/154183001.jsp
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