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STUDYING THE UTILIZATION OF UAV LASER SURVEY AND A RED RELIEF IMAGE
MAP (RRIM) IN THE CONSTRUCTION OF A LARGE ACCELERATOR

SEERGLRGH A, @B E A, BAEZ D, JIGEEE O, WHE— D, K D, sHEw D, FHiEfMm D
Hiroaki Terasawa**), Yuji Takano #), Takayuki Hashimoto ®, Yasumasa Kawabata ©,
Junichiro Okita ™, Hisashi Odaira®, Shinya Narita ™, Masakazu Y oshioka P

A) PPP/PFI Promotion office, Social Infrastructure Management Division, ASIA AIR SURVEY CO., LTD.
B) MMS/UAV Survey Office, Survey Technologies Dept., ASIA AIR SURVEY CO., LTD.
© Regional Creation Section No.1, Tohoku Infrastructure Management Dept., ASIA AIR SURVEY CO., LTD.
D) Project Promotion Division, Bureau of ILC Promotion, Iwate Prefectural Government (until march 2020)

E) Chair, Iwate Prefectural Government

) Iwate University

Abstract

The International linear collider (ILC) is the world’s largest and most advanced electron-positron collider with a total
length of 20 km, and its candidate site is Kitakami mountainous area in Tohoku. The construction of ILC involves the
establishment of related ground surface facilities such as an onsite campus, an access road, and an access tunnel entrance,
in addition to the collider itself. In this research, while mainly assuming the establishment of an access tunnel entrance
facility, we created a red relief image map (RRIM) through UAYV laser survey in the ILC candidate site and verified its
effect on the detailed facility arrangement study. The UAV laser survey was conducted in prefectural forests of Iwate
Prefecture in 2019. The RRIM created based on the survey data made it possible to grasp the ground surface, angle of the
slope, collapsed lands, forest roads hidden by trees, traces of an old charcoal kiln. In addition, with the longitudinal and
traverse figures and contour lines obtained from the survey data, we considered it possible to conduct the study of the
facility location and the arrangement plan appropriately and efficiently.
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Figure 1: A pit mouth of an access tunnel.
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Table 1: Equipment Used for Surveying

SkyMatics UAV  Size : 660 mm X 1,957 mm X
(Pro-Drone 1,957 mm

ODM) Maximum speed : 60 km/h
Maximum flight time : 25 min
Maximum altitude : 5,000 m

Fagerman Laser scanner : Riegl VUX-1

Tecnologies Inc. UAV

LidarUSA GNSS/IMU : Applanix APX20,

ScanLook TreX  Weight : 6.5 kg
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Figure 3: Red Relief Image Map. Arrow head: traces of old
charcoal kilns.
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Figure 5: Bird’s-eye view image of 3D dot group data.

SOITEREOWE T 3 Wyt REET — 240, RS
H5HZET, HIEDOHRCBIAR OB LD 12835
ZELA[BETH D, HEEEOT /B AN RO O gk D
SEH AR D BR T B A ST IR OR
ORI AR T A LN TE D20 | It A2 3=
IR DIAT e Z ENTED LIRS ILD,

EEOHEDIERNEAEEEETE

1O fE R D ERE ER AT~ FI AT E

Figure 6: Cross-sectional image of 3D dot group data.
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Figure 7: Example of forest type classification using laser
data.
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Figure 8: Example of forest volume estimation.
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