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Abstract. This paper presents an adaptive architecture that centralizes the control of public lighting and 

intelligent management to economize lighting and maintain maximum visual comfort in illuminated areas. To 

carry out this management, the architecture merges various techniques of artificial intelligence (AI) and statistics 

such as artificial neural networks (ANN), multi-agent systems (MAS), EM algorithm, methods based on 

ANOVA, and a Service Oriented Approach (SOA). It achieves optimization in terms of both energy consumption 

and cost by using a modular architecture, and is fully adaptable to current lighting systems. The architecture was 

successfully tested and validated and continues to be in development. 
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1 Introduction 

The concept of Smart Cities is an increasingly common trend in technology-based projects. Balancing the 

environment and natural resources is a practical and responsible key for these paradigms, which aim to increase the 

comfort in the daily lives of citizens and institutions by applying sustainable development practices. One of the 

goals of the systems developed under the concept of Smart Cities is to apply new technologies to obtain sustainable 

economic development and provide better quality of life. We have used the system presented in this study to 

produce a distributed lighting system to facilitate the implementation of a new infrastructure in a city; in other 

words, we have developed a modular architecture that is fully adaptable to a city’s existing lighting systems and, 

consequently, optimizes energy consumption and costs. The subject of energy efficiency is paramount not only to 

reduce energy costs, but also to promote environmental and economic sustainability. 
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