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Diagram adapted from L. Atzori et al., 2010, “the Internet of Things: a Survey”
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Background and Aims
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The next generation Internet of Things and its integrated vision of 
everything, everywhere connected at all times (AI-IoT Services) is 
capable to bringing intelligence to the devices (edge-IoT). 

The Artificial Intelligence is immersed in all our daily activities, AI is 
reshaping all the living conditions and situational aspects of every 
individual and our future role(s) that we all play in the society. 

Background and Aims

The Internet as a global network needs to evolve incorporating 
this “global vision” and incorporate demands for orchestrating 
and federating AI-powered solutions alike adding more 
intelligent and decentralized computing capacity. 

AI-IoT systems have to evolve to facilitate big data processing 
and storage at the edge, cloud systems have to evolve to 
facilitate more intelligence for those applications using human-
related data at the edge, decouple Data Centers is required... 

The Internet Architecture has become too complex, due to the 
integration and extended use of IoT, Big Data, and AI technologies, 
that it is impossible to consider only a monolithic configuration 

8590 Data Centres
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Making Sense of  available DataMaking Sense of  available Data

Edge-IoT, the Data Continuum and 
the Cybersecurity

New Generation of  Digital Human

Edge-IoT, the Data Continuum and 
the Cybersecurity

Data Centers use 
more electricity than 

entire countries
200-250 TW/h

Data Centers use 
more electricity than 

entire countries
200-250 TW/h
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Challenges

New Generation of  Digital Human

Personal human-data space is also about 
protecting the environment and 

developing technology-driven energy-
efficient with the capacity to process and 

resolve data analytics and intelligent 
services at the edge with minimal energy 
consumption and computing resources. 

Cross-domain Data platforms and Information 
systems that easily process and visualise information, 
suitable for its use in edge environments instead of 
cloud-based solutions, and particularly capable to 
contain unique personal human data characteristics 
and perform complex analytics at the edge. 

Enhance analytics capacity and capabilities at the 
edge with more interoperable methods and forms of 
data for multi-domain applications, thus make 
possible that cloud-based analytics tools work 
seamlessly and adapt to other domains at the edge. 

Securing and protecting the capacity to test, 
explore and build solutions with advanced cyber-
security features over federated multi-domain 
collected Personal Human-Data, particularly for large 
amount of data, enabling the capacity for using 
cyber-security methods and data protection.
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Solutions
The proposed solution relay in defining the basis, 
foundations and implementations for both the research 
and industrial communities but also general public.

The Data Continuum, is the enabler of Edge-IoT data 
exchange and semantic interoperability promoting 

the growth of cross-domain integrated personal data 
spaces and services. 

The Data Continuum advanced the state of the art and 
generated a reference implementation using the Edge 
Impulse as presented and published in the IEEE IECON 50th 
Edition in November 2024. This pair reviewed technical paper is 
published in the IEEE 2024 IECON conference proceedings. 

Data Continuum for Data Sharing and 
Exchange 
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Conclusions

The methods and advances presented,                                                
i.e. Edge-IoT, Data Continuum and Federated Security framework, 

and the reference implementations available as open source 
software (FOSS) are part of the solutions/contributions presented in 

this 2025 AIOTI Award submission for the Research Category.

We have provided best practices 
addressing the challenge of defining 
personal human-data spaces and 
create awareness about the relevance 
of this need and at the same time 
securing solutions and defining needs 
for data continuum, value for 
commercial markets that can used the 
methodology and implemented 
solutions in edge-IoT scenarios i.e. 
automotive maintenance, personal 
health devices, etc. 

Edge-IoT Deployment (Edge Impulse and TinyML)  
    AI Implementation following Data Continuum
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