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Abstract

Large-scale (1/1000) topographic map is one of the important geo-spatial
data in Taiwan and it has been extensively applied to different domains.
However, traditional 2D topographic map only provides planar coordinates and
limited information about height, e.g. the number of building floors. In order to
develop the necessary infra-structure in geoinformatics for smart city
applications, the Ministry of Interior has been promoting 3D cyber city and
related studies since 2006, including 3D building modeling, 3D road modeling,
3D model updating, technical planning and multi-scale model integration.
Therefore, it has a great potential to extend the existing 2D topographic maps
and city models to 3D topographic maps.

The core objectives of this project include: (1) analysis of the demand of
3D topographic maps; (2) development of the 3D mapping techniques; (3)
value-added applications using developed 3D topographic maps.

In terms of execution, evaluation and promotion, the tasks carried out and
outcomes of this project include: (1) improving documentation in 3D
topographic map generation and quality control; (2) 3D topographic map cost
analysis, applications and effectiveness evaluation; (3) identifying challenges in
3D topographic map generation and development as well as possible solutions;
(4) strategy development and recommendations on 3D topographic map object
reconstruction, data structure and encoding schema.

This project will help integrate and strengthen the technical development of
3D topographic map generation so as to further increase technology capacity. In

addition, the execution and results of this 3D topographic map development
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project can also contribute to the long-term related education, application,

industry development and economic growth.
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DEEP-LEARNING FOR LOD1 BUILDING RECONSTRUCTION FROM
ATRBORNE LIDAR DATA

Teg-Ann Teo

Department of Civil Engineering, National Chiao Tung University, Hsinclu, Tatwan 30010
Email: tateof@mail notu edu tw

Index Terms— CityGML LODI1, 3D building model,

1. INTRODUCTION

11. Motivation and Goals

A three-dimensional building model is one of the essental
peospatial infrastmoctures for a smart cry. The applications
of 30 tmilding models for a smart dty could be energpy and
resgurces analysis, real estate and wrban planning. Different
applications peed different details of tuilding models. For
example, the amalysis of the potential for solar enerzy
Open Geospatial Consortium (GC) defines CityGML as an
open data model in different level-of-details (LOD) [1]. The
LOD] building model] is a block model comprising pri smatic
building with flat roof while LOD2 is a polyhedral model
with different roof struchores. LOD3 enhances facade while
LOD< contains indoor building elements. A high detsiled
As LOD] building mode] is the simplest mode] among these
LOD=, it is snitable for large city area and can be generated
mutomatically.

ocanee

density 3D point clouds of pround sorface. Several countries
(e.g., The Netherland and Finland). Some of the government
apencies also have opened their lidar data i the website
(eg OpenTopograpy i Lidar

data is ususlly used in 3D modelling. Ithashemmnre
and more popular and can be an efficient data for sutomatic
3D building model Teconstruction.

1.1 Previous siudies

There are two steps to estsblish a 3D building model ie,
detection and recomstuction Building detection comprises
methods to detect regions of interest for subsequent building
determination of the 3D peomeirical description of a
milding located in a given region of inferest To sohre the
problem of building detection, Elberink et al, (2013) [2]
fused 2D map and 3D height model to produce 3D model
zeneration of building models from lidar data Sampath and
Shan, (2007) [3] extracted the planar features from Lidar
imtegrating the planar and linear featwes. In comtrast, Huo,
(2003) [4] extracted linesr festures amd then trace the
tuilding polygons. The building model is obtained by
shaping the roofiop of the tuilding polygons. Recently, 3D
has also applied to lidar data for building reconstruction [5].
This deep learmming approach generated 3D boilding models
of connecting walls.

1.3. Research Purpose

This smdy zims to recomstmact LOD] prismatic building
models from 3D lLidsr data smomatically A Fully
Comvolutional MNetwork (FCM) [§] for lidar data is
developed to detect imitial building regions. Afier
tuilding bowmdaries from detected building regions. Finally,
a 3D plane fitting is applied to shape the roofiop.
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