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Talk Abstract

This talk introduces the concept of Ambient Intelligence (AmI) and Intelligent System in the context of the expansion of Artificial Intelligence, the Internet of Things and Big Data applications. We explain the origin of the concepts and the convergence of three major domains of Computer sciences in this AmI definition. We highlight this definition in a Smart City context. Finally, we propose an example of AmI architecture at the service of environmental resources management in the scientific program Smart Village -Smart Paesi.

Pervasive Computing has been envisioned by Mark D. Weiser as the third era of modern computing, in which the user is confronted with a multitude of wireless computers communicating discreetly with each other. The interest of pervasive computing lies in the ability of digital systems to be mobile and integrated into the physical environment to the point where they spontaneously merge into it at multiple scales. By integrating Weiser's prediction from the end of the 90s on the asserted evolution towards environments densely populated with often communicating computer resources, we see the emergence of a new notion of Ambient Intelligence (AmI), a term that emerged at the beginning of the 2000s under the impetus of Juan Carlos Augusto Wrede, with a new environment typology based on four pillars :

1. Ubiquitous, integrated, ubiquitous computer systems that perform many complex tasks.

2. Wired or wireless networks, deployed, robust, resilient networks that provide permanent connectivity.

3. Sensors that perceive the environment at different scales.

4. Human-machine interfaces, which allow users to view data and/or control electronic or computing devices deployed in an environment.

With regard to traditional computing, the evolution is moving towards systems capable of improving the well-being of the individual and society, with the aim of safeguarding resources and the planet.

Ambient intelligence may be associated with the term ubiquitous computing or pervasive or diffuse computing, which has emerged as a new scientific area about ten years ago. We also observe the recent popularization of artificial intelligence tools (automatic learning, deep learning...) with a growing media coverage around the application topics that result from it. This amplifies the ongoing digital transition which can be seen as a disruptive transformation of today's world. These tools use raw data to build exploitable knowledge by replacing explicit programming by human developers with machine learning from a large data set. The advent of artificial intelligence tools is part of a complementarity and maturity in other technological fields such as the Internet of Things (IoT) or the storage, indexing and accessibility of huge databases.

The ubiquitous digital age, which succeeds the age of the mainframe and personal computer, is changing the environment. We can see that many devices nowadays have a little extra intelligence on board, and also benefit from high-performance wireless connectivity to transmit information reliably and securely. This ubiquitous technology is proven and will become more and more prevalent. The convergence of three worlds -Artificial Intelligence, high-speed wireless communication networks and Big Data -is leading to the creation of a decentralized ambient intelligence, intimately intertwined with the objects around us, sensitive and capable of creating, from the users' point of view, a world that is responsive and attentive to their presence and needs. Ambient intelligence is thus intended to provide new services to society in general. A service can be defined as an assistance provided to a living being, for example, offering a functionality offered to a third party. The objective would be to achieve "generic, enabling and shapable technologies in a heterogeneous, constrained, dynamic and multi-scale world by inventing concepts, models, technologies and methods for:

-autonomous, even emerging, but controlled services; -safe, reliable and secure services; -intelligent services; -services interacting with the user in an adapted way; -services respecting ethical values.
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Such a concept, aggregating as many promises around services rendered to society and to humans, can find an echo within areas where humans are present, such as cities and in particular smart cities.

The Smart City places the citizen at the heart of its development strategy thanks, in particular, to robust IT infrastructures (communication, storage, security, responsiveness, sensor networks, etc.) and the creation of digital, participatory and inclusive services. Its permanent objective is to control its natural, energy, human and economic resources. This new trajectory has been displayed for several years by major European cities such as Amsterdam, London, Stockholm, Barcelona, Paris, Manchester, Padua and Santander. However, the heterogeneity of stories and situations raises questions about the implementation of this intelligent city: a reality, a marketing desire or a utopia? And in this context, what to do with rural territories? Should they be excluded from this development? Should they not be part of this global challenge at a time of proven climate change? In France, 73% of the space is occupied by municipalities with less than 2,000 inhabitants