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DEVELOPMENT OF 3D MACHINE GUIDANCE SYSTEM FOR SMALL
SCALE CONSTRUCTION AND THE VERIFICATION

Ritsuo Sakimura', Issei HAN-YA?, Kazunobu Ote’,
Yuya Hanaoka®, and Shoko Ohashi’

' Professor, Department of Civil and Environmental Engineering, National Institute of Technology, Gunma College
? President, CleanData Ltd.
* President, Ootegumi Co., Ltd.
* Department of Engineering, Ootegumi Co., Ltd.
* Department of Engineering, Ootegumi Co., Ltd.

Using ICT earthwork system is expected to improve work efficiency and productivity of construction works.
However, according to a government’s report, utilization rate of the ICT earthwork system for small scale construc-
tion, with work volume less than 5,000 cubic meters, is limited only to 16% so far, which is much lower than one
for larger volume construction works.

One of the reasons for this situation can be assumed that purchasing cost or renting fee of an ICT system is cur-
rently too high and it is difficult, for construction companies, to collect the investment, in case of small-scale con-
struction works.

To improve this situation, we developed a 3D Machine Guidance system for small-scale construction works by
configuring devices (3 sets each of GNSS receivers and of IMUs for angular measurement) available on the market
in economical prices and one note PC which is usable in combination with a design software owned by the user
company.

Also, installation of sensors on to the machine, calibration of sensor system and generation of control data from
design data, necessary to operate the system, are easy to be carried out by user themselves. At an actual small-scale
construction work site, the system equipped on a backhoe machine, with backet capacity of 0,45m3, has been tested
for its execution accuracy, functionality and workability, and verified if such system, configurable and utilizable by
users themselves, is practically applicable for small-scale construction works.
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