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Abstract Computer modeling of architecture has been studied for more than 20 years. It is well
known that building modeling is a very import issue in virtual reality, digital city and digital
cultural heritage protection. In recent years, there are rapidly growing demands of building
modeling technology in our society, However, traditional manual building modeling methods are
too time-consuming and inefficient to meet the needs of the market. These professional modeling
software systems, such as Autodesk 3ds Max, Maya or Google SketchUp, are tedious and
require the user to have well-developed artistic skills. Moreover, the quality of the results relies
on the user’s ability. As a result, rapid, intelligent and automatical modeling of buildings, which
can be short for RMB, have been received more and more attentions. RMB is the automatic or
interactive modeling of buildings using computer graphics technologies. Such buildings to be
modeled include virtual buildings as well as actual historical and urban city buildings. Generally,
the rapid modeling of architecture is an application-oriented interdisciplinary research area, that
is, its research covers a wide range of technical fields and disciplines. In this paper, we try to make a
comprehensive survey on rapid architecture modeling technology. Particularly, in this survey, the

data source, technical characteristics, research status and various application background of rapid
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architecture modeling are reviewed. Firstly, the characteristics of building modeling methods are
discussed from different disciplinary and technical perspectives, such as computer graphic, computer
vision, architecture, and sociology. Secondly, a variety of RMB techniques are available, and
they can be classified into two groups: rule-based modeling methods and data-based modeling
methods. Rule-based modeling methods use predefined rules and grammar to control the modeling
procedure. The most well-known method is the procedural modeling method, which have become
the mainstream RMB methods because of their successful applications. Rule-based modeling
methods provide a cost-effective solution to modeling all types of buildings, including virtual
buildings and historical buildings; however, the majority of these methods require the user to
have a high level of technical knowledge to modify the rules and grammar of the model. Data-based
modeling methods model or reconstruct buildings using various types of data. Based on the data
type used, data-based modeling methods can be divided into image based modeling methods and
LiDAR based modeling methods. Data-based modeling methods are user friendly and provide
intuitive, human-machine interactions or an automatic reconstruction pipeline. However, the
modeling results are highly dependent on the data entered. Then, the layout problem, also
known as the spatial allocation problem, is an important aspect of modeling multiple objects.
Layout problem can be treated as a sub-problem of RMB, therefore the layout of building interior
and layout of the architecture and city are reviewed as a special issue. Finally, this paper presents an
in-depth discussion of the current limitations, challenges and future direction of rapid architecture
modeling technology.

Keywords modeling of architecture; procedural modeling; image based modeling; point cloud

based modeling; building layout; urban modeling
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Background
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consuming and inefficient traditional manual building modeling
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application market. As a result, rapid modeling method of
architecture has been paid more and more attention. The rapid
modeling of architecture is an application-oriented and interdis-
ciplinary research area, which means its research methods
cover a wide range of technical fields and disciplines.

A variety of computer modeling of architecture techniques
are available, and they can be classified into two groups:
rule-based modeling methods and data-based modeling
methods. Rule-based modeling methods use predefined rules
and grammar to control the modeling procedure. The most
well-known methods are procedural modeling methods, which
have become the mainstream methods because of their successful
applications. Rule-based modeling methods provide a cost-
effective solution to modeling all types of buildings, including
historical buildings; however, the majority of these methods
require the user to have a high level of technical knowledge
to modify the rules and grammar of the model. Data-based
modeling methods model or reconstruct buildings data-based
modeling methods can be divided into image-based modeling
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modeling methods are user friendly and provide intuitive,
human-machine interactions or an automatic reconstruction
pipeline. However, the modeling results are highly dependent
on the data entered.

In this paper, the data source, technical characteristics,
research status and various application background of rapid
architecture modeling are reviewed. Firstly, the characteristics
of building modeling methods are discussed from different
disciplinary and technical perspectives. Secondly, the procedural
modeling method, image based modeling method, point
cloud based modeling method and the inverse procedural
modeling method for rapid architecture modeling technology
are summarized. Then, as a special issue, the sub-problem:
layout of building interior and layout of the architecture and
city are reviewed. Finally, this paper presents an in-depth
discussion of the current limitations and challenges of modeling
method of architecture, and looks into the future development
trend of this field.
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