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1 Introduction 

Urban development and management especially the management of urban road networks, as a 

part of the urban infrastructure system, is a highly complex process from the management 

standpoint of social, technical and economic aspects. The development of urban road 

infrastructure is an integral part of any urban expansion processes and often considered as a 

dominant transport asset. Developing management practices that effectively integrate the 

processes of urban infrastructure management is a challenging goal that many cities are 

struggling with nowadays, but is an important necessity to achieve desired long-term 

sustainability. The evaluation of such investments requires explicit consideration of multiple, 

conflicting and incommensurate criteria that have an important social, economic, and 

environmental influence on various stakeholders in different ways. 

The main objective of this paper is to summarize the findings of up-to-date research articles 

concerning the application of artificial intelligence, specifically neural networks, related to the 

life-cycle phases during the management of urban road networks as a part of an urban system. 

Some of the other objectives were also assessed, such as to: (i) identify specific problems that 

are solved by the aid of neural networks during life-cycle management of urban road networks, 

(ii) evaluate and highlight the possible applications of neural networks as a prediction tool and 

support for decision-making on different management levels. 

2 Systematic Review of Urban Infrastructure Management 

Studies about neural networks and urban infrastructure management, especially road networks, 

were surveyed. The review reflects on papers published in peer-reviewed journals preferably 

articles and review papers. Researches related to neural networks in managing urban road 

networks published from 2000 to 2019 was reviewed that resulted in 1703 publications (1014 

in Web of Science and 689 in Scopus) which were selected by the following criteria: year of 

publication (from year 2000); document type (only journal articles); repetitions (duplicate 

between Web of Science and Scopus); and relevance and relation to the topic.  
Life-cycle management of urban road networks, in general, can be seen through the 

interaction of horizontal and vertical aspects of urban road management to achieve previously 

defined sustainable goals. The horizontal aspect takes into account the project management 

approach through four cyclically connected phases (e.g. initiation, planning, execution, and 

closure phase) thus represent the life-cycle phases. These phases do not change whether the 

project is managed traditionally or agile. Sure, it is obvious that projects do not appear and are 
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not managed solely horizontally. Therefore, a vertical management component should not be 

forgotten and must be considered with all the difficulties that it brings. Such is observed 

throughout the vertical aspect of urban road management that takes into account the hierarchical 

management levels (operational, tactical and strategic). Depending on the management level 

and type of the occurred problem, various tools and methods could be used such as soft 

computing tools (for example, ANNs) as well as multi-criteria analysis and group decision-

making. Many authors have studied possibilities for generating decision support tools for urban 

infrastructure management that convergence toward some type of decision framework is more 

or less similar to a basic DSS structure. In 2009, a new architecture of DSS for urban 

infrastructure management has been introduced that places the management levels in the core 

of the DSS structure. Such provided that the interactions between DSS modules are realized 

through decision-making processes at all management levels, which serve as meeting points of 

adequate models (from the model base) and data (from the database). The new architecture 

provided that complex and sensitive decision-making processes can be correctly supported if 

appropriate methods and data are properly organized and used.  

3 Conclusions 

This paper has presented a literature review concerning the applications of neural networks in 

managing urban road networks. In recent years, an understanding and application of neural 

networks have been significantly increased as they have been applied in a variety of matters. 

The conducted literature review gave insight in ways that the neural networks have been used 

in different life-cycle phases during the management of urban road networks for solving 

structured, technical problems that occur on the operational management levels, but also as one 

of the methods for solving semi-structured and unstructured problems that occur on tactical and 

strategic levels as a part of various decision support systems.  
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