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DEVELOPMENT OF A METHOD FOR AUTOMATIC GENERATION OF
3D BRIDGE MODELS THROUGH SEMANTIC INTERPRETATION OF
2D DRAWINGS OF EXISTING BRIDGES

Pang-jo Chun'!
'The University of Tokyo

The objective of this research is to develop an Al that can read 2D drawings of bridge structures and
automatically construct 3D FEM and CIM models based on an understanding of the detailed dimensions, shapes,
tables, and meanings of words described in the drawings. In particular, since the ultimate goal of this research is
to restore the 3D shapes of bridges all over Japan, including small and medium-sized bridges, the 2D drawings
included in the inspection reports, for which the most data is available, will be used.

The objective of this research is to develop an Al that can read 2D drawings of bridge structures and
automatically construct 3D FEM and CIM models based on an understanding of the detailed dimensions, shapes,
tables, and meanings of words described in the drawings. In particular, since the ultimate goal of this research is
to restore the 3D shapes of bridges all over Japan, including small and medium-sized bridges, the 2D drawings
included in the inspection reports, for which the most data is available, will be used. First, we developed a
modified algorithm for extracting shapes from 2D drawings based on a deep learning method called pix2pixHD.
The following figures show the extraction results for the side view, plan view, and cross-sectional view. Blue
and light blue in the side view indicate the girder and abutment, respectively; green in the plan view indicates
the slab shape from the underside; and yellow and pink in the cross-sectional view indicate the slab and
transverse girder, respectively.

We also presented a system to recognize dimensions by OCR and to understand them by RDF. Next,
we presented a methodology to recover a 3D model from the recognition and understanding results, and
conducted trials. For example, a FEM model that can be read by Abaqus was developed, and the results of the
analysis are shown in the following figures. Note that the system gives general values for material constants, for
example, since information not found in the drawings is not readable. This research is expected to be a
fundamental technology for the development of the digital twin of the city.

KEYWORDS: 3-D digital twin, deep learning, pix2pixHD, drawings.





