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ABSTRACT: Building Information Models(BIM) provides rich geometric and attribute information throughout the entire life cycle of a
building and infrastructure object, while Geographic Information System(GIS) enables the detail analysis of urban issues based on the
geo-spatial information in support of decision-making. The Integration of BIM and GIS data makes it possible to create a digital twin of the
land in order to effectively manage smart cities. In the perspective of integrating BIM data into GIS systems, this study performs literature
reviews on georeferencing techniques and identifies limitations in carrying out the georeferencing process using attribute information
associated with absolute coordinates probided by Industry Foundation Classes(IFC) as a BIM standard. To address these limitations, an
automated georeferencing process is proposed as a pilot study to position a IFC model with the Local Coordinate System(LCS) in GIS
environments with the Reference Coordinate System(RCS). An evaluation of the proposed approach over a BIM model demonstrates that
the proposed method is expected to be a great help for automatically georeferencing complex BIM models in a GIS environment, and
thus provides benefits for efficient and reliable BIM and GIS integration in practice.
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Table 1, Diversity of definitions for georeferencing

Reference Georeferencing Definition
OGC GeoTiFF |A coordinate transformation between
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(OGC) projected CRS

Internal coordinate system of a digital
map or aerial photo can be related to
a ground system of geographic
coordinates

United States
Geological Survey
(USGS)

Technigues which are concerned
with the unique identification of
geographical objects

Hackeloeer et al,
(2014)

Ugglar and
Horemuz (2018)

Process of assigning geodetic
coordinates to geometries

Noardo et al, Methods used to define the location

(2020) of a point on the surface of the Earth
Im Process of projecting data defined in
image or object coordinates into
(2020) i
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) Raster data with undefined
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QGIS coordinates to each pixel of raster
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Figure 1, Georeferencing process of BIM in GIS
environments(buildingSMART, 2020)
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Figure 2, The workflow for BIM model georeferencing
based on shape—based matching framework
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1:5000 Digital Map

Building Polygon

Figure 3. 2D map polygon representation(white color)

EIZ 2E61%C) 012 9ol B IFC 2@ 28 2X(iowall
lfcFooting, IfcColumn, IfcDoor, lfcWindow, IfcSlab S)ES

Mote IY FES FESICL V={Pli=12, ..,n},
2

V=u(, nG={} F&=H d Zo=2H K=
i=1

Convex Hull ¥112|E&(Dey et al,, 2021)2 M5t (2 A

S8 BP=C, ={Pli=12, m} =Z35199CH 0|12 E5

BIM 2glo| zjojz Zajn HiES, PY=

——

PPQ P 71Pm},
MAMGICE Figure 4= IFC REZRH T HES F2510

2D718F 2|2 Z22 HEES Mook eSS LERHDY,

—

(d)

Figure 4. BIM polygon extraction, (a) BIM model(front
view), (b) Flat projection(top view), (c) Vertex point cloud,
(d) Model boundary polygon
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Figure 5, Generation of possible alternative hypothetical
configurations
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Figure 9, 3D visualization of BIM model in GIS environment
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