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Constraints and Topological Relationship
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Research Progress on Simplification of Building Models in 3D Scenes

CHEN Bo' SHE Jiangfeng' TAN Junzhong' MA Jingsong' WU Guoping'
1 Jiangsu Provincial Key Laboratory of Geographic Information Science and Technology, Key Laboratory for Land Satellite Remote
Sensing Applications of Ministry of Natural Resources, School of Geography and Ocean Science,
Nanjing University, Nanjing 210023, China

Abstract: 3D building models are widely used in geographic information systems, virtual reality, and
building information models. Reasonable geometric simplification of the 3D building model can reduce its
structural complexity and data size while maintaining the consistency of visual effects, thereby reducing the

pressure of graphics rendering and improving the experience of scene interaction. The simplification of 3D
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building model is one of the hot issues in the field of virtual geographic environment. This paper introduces
the problems in 3D building model simplification, analyzes the characteristics of existing simplification
methods and classifies them from two perspectives. From the perspective of geometric features, the
methods are divided into simplification based on projection features, symbolic expression, and structural
features; from the perspective of multi-factor constraints, the methods are divided into simplification under
texture constraint, semantic constraint and user’ s understanding and perception constraint. The advantag-
es and disadvantages of different simplified methods are discussed and summarized. With the goal of build-
ing a continuous level of detail model, the development direction of 3D building model simplification re-
search 1s discussed.

Key words: 3D building; simplification; level of detail; semantic; structure
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structure and function; (5) the process of entity behavior is represented by a series of operations of the attri-
bute semantics of entity objects according to time series. The semantic model of spatio-temporal process is
established by ontology as the core, integrating spatio-temporal object semantic information as the core to
establish the overall framework of the model, describing and expressing the spatio-temporal semantics si-
multaneously, to form an object-oriented structure system that conforms to the cognitive law. Compared
with the traditional simulation model structure, the dynamic changes of the battlefield geographical environ-
ment and the interaction and influence with the simulation events are reflected from the semantic point of
view, making the change of spatio-temporal data conform to the development law of battlefield simulation,
so the semantic correlation between spatio-temporal data and event information is strengthened by the func-
tion, improving the theory and method of dynamic modeling of battlefield environment. In the further
work, the dynamic evolution mechanism of spatio-temporal data under the condition of continuous events,
the extensibility and reusability of data semantic model, and the application and implementation of the model
in complex systems will be further studied and explored to meet the needs of future systems.

Key words: spatiotemporal process; simulation event; battlefield geographic environment; semantic ab-

straction; object-orientated
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