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Abstract 

Intelligent transportation systems are one of the key elements of smart cities. An intelligent 
transportation system (ITS) supports services relevant to traffic control, infrastructure maintenance 
management, autonomous driving, and safer, greener, and more cost-efficient mobility. Designing ITS 
platforms with dynamic behavior, wireless sensor technologies are suitable for producing, processing, 
and broadcasting data within the networked system, due to flexibility and cost-efficiency when being 
deployed on a large scale. Configurations of wireless sensor networks implemented for traffic 
management and mobility have been studied in recent decades, mostly for specific use cases and 
applications, e.g. traffic lights control. Moreover, through the Internet of Vehicles, vehicular cloud 
concept, representing a more advanced ITS architecture that exhibits distinct characteristics of 
vehicular ad hoc networks, have been studied for various ITS applications. However, there is a lack of 
detailed standardized representations of intelligent transportation systems as a basis for ITS simulation 
platforms. Standardized representations of intelligent transportation systems require semantic models 
that describe every aspect relevant to ITS simulations in a technology-independent manner. 

In this contribution, a semantic model of intelligent transportation systems, focusing on vehicular 
cloud concepts, is presented, which formally describes vehicle grids, intelligent road infrastructure, 
and vehicular cloud infrastructure. Furthermore, the semantic model is devised to describe cloud 
formation, communication types, and content-sharing processes. The semantic model is designed 
according to ITS requirements, applications, and communication protocols. As a result, a formal basis 
for generic simulation platforms is provided that can execute various functionalities relevant to smart 
roads. In addition, building information modeling (BIM), e.g. based on the Industry Foundation 
Classes (IFC) standard, can be supported. This contribution first focuses on digitized traffic and ITS 
elements as a basis to develop the semantic model. Then, road ITS architectures are presented and the 
semantic model is illuminated in detail. Finally, the IFC road data model is integrated in the semantic 
model and potential extensions of the IFC standard is discussed. 
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