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PROPOSAL OF A BUSINESS MODEL FOR BUILDING A WIDE-AREA
TERRAIN MODEL THAT CONTRIBUTES TO THE CONSTRUCTION OF A
DATA PLATFORM FOR THE MINISTRY OF LAND, INFRASTRUCTURE,
TRANSPORT AND TOURISM IN THE AGE OF TELEWORK

Toshio YAMAZAKI !
!National Institute of Technology, Hakodate College

Using basic geospatial information, we will create a wide-area terrain model compatible with the
National Land Transportation Data Platform. Using this wide-area terrain model, we propose a working
model for realizing a 3D model of the entire country of Japan.

This research was carried out in the following steps: 1) examine the factors that determine roof type by
spatial analysis based on mean mutual nearest neighbor distance; 2) examine how to determine building
height by spatial autocorrelation analysis; 3) examine how to combine elevation data and building data using
QGIS; 4) Investigate the best modeling languages for terrain and building models; 5) Investigate how to
divide polygons into quadrangles and triangle meshes. 6) Investigate a working model for creating wide-area
terrain models by working online at home.

The spatial analysis based on the mean mutual nearest neighbor distance did not reveal the factors that
determine the placement of the roof type. In addition, the spatial autocorrelation analysis did not reveal how
the building height was determined. In the future, we will investigate an estimation method to randomly
determine the placement. For the merging of elevation data and building data, we derived a procedure that
can be completed in three steps using QGIS, and confirmed that it is possible for beginners to work with it.
As for the modeling language, LandXML is used for the terrain model and IFC files are used for the building
model, but the consistency with IFC schema will be examined in the future. The program to divide polygons
into quadrilaterals and triangles is almost complete.

Download the basic items and the digital elevation model in secondary mesh units from the Geospatial
Information Download Site of the Geospatial Information Authority of Japan. Load this information into the
Fundamental Geospatial Data Viewer and convert it into a ShapeFile in DM map units. Load the converted
ShapeFile into QGIS, and synthesize the elevation data and building data using the spatial calculation tool of
QGIS. Output the processed data in GeoJSON format. Then, upload the output data.

The above can be done online at home, making it a part-time job for housewives. The work will take
about 30 minutes and the server side will confirm the completion of the work after an hour. 36 pieces of
secondary meshes will be handled by one person. This will be the work standard, and the duration will be
assumed to be two to three weeks. It is set that one person can process 16 secondary meshes in one year. It is
assumed that one person can process 16 secondary meshes per year. About 300 people are needed to cover
the entire country. If 100 people could be hired per year, it would take three years to complete the entire
country.

If the fee per DM map is 800 yen, the fee per secondary mesh would be 28,800 yen. If this is applied to
all secondary meshes in the country, the cost would be 140 million yen, or 46.7 million yen per year. If the
work is done over three years. The server side should be operated by the government (a quasi-public
organization). The workstation needs to be capable of processing 100 pieces of data simultaneously. For this
purpose, several dedicated rental servers (initial cost 100,000 yen, 30,000 yen/month) should be prepared.

In the future, PLATEAU is expected to realize the digital twin of the national land. The program
developed in this research aims to be released to the public as a system that can respond to various needs.

KEYWORDS : National Land Transportation Data Platform, Basic Geospatial Information, three-dimensional
model, wide-area terrain model, roof type, building height, QGIS, method of dividing, working model, home
online, part-time job, spatial analysis, average mutual closest distance, spatial autocorrelation analysis,
modeling language, LandXML, IFC file,



