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INTRODUCTION

Pervasive computing, also known as ubiquitous computing, is a field of research and development that 
aims to seamlessly integrate computing technology into everyday life. 

This presentation will provide an overview of the four phases of pervasive computing, from its origins 
in the early 1990s to its current state as a field that is increasingly focused on the societal challenges 
and implications of technology. 

Through this overview, we will explore the key ideas, developments, 
and debates that have shaped the field of pervasive computing 
and consider its future direction.
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1ST PHASE: WEISER’S VISION-LED UBIQUITOUS COMPUTING

The first phase of pervasive computing was characterized by a focus on the vision and potential of the 
field. This phase was marked by the publication of Mark Weiser's seminal paper "The Computer for the 
21st Century" in 1991, which introduced the concept of "ubiquitous computing" and laid out a vision for 
a world in which computing is seamlessly integrated into everyday life.

This vision was characterized by a focus on "calm computing," where technology is unobtrusive and 
does not disrupt or interfere with human activities.
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1ST PHASE: WEISER’S VISION-LED UBIQUITOUS COMPUTING

The first phase saw significant research and development in areas such as middleware, systems, and 
infrastructures, as researchers worked to achieve the vision of ubiquitous computing.

The Disappearing Computer initiative, funded by the European Community in the early 2000s, was an 
example of this phase, with a focus on the physical miniaturization of computing devices and their 
integration into everyday objects.

However, this phase also raised questions and 
critiques about the limitations and assumptions of 
the vision of ubiquitous computing, leading to the 
need for a new direction in the field.
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2ND PHASE: ENGAGING UBICOMP EXPERIENCES

The second phase of pervasive computing focused on innovation and experimentation with new 
technologies and methods.

This shift was in response to critiques of the initial vision of calm computing, which was seen as 
lacking excitement and engagement.  

Key research programs in this phase included equator and mobilelife, which explored new user 
experiences and promoted non-utilitarian values such as playfulness and curiosity.  
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2ND PHASE: ENGAGING UBICOMP EXPERIENCES

The equator program was a UK-based multi-university collaboration that ran for six years and focused 
on developing systems and applications that could promote the synthesis of the physical and digital 
environments to improve quality of life.

The mobilelife program was a Swedish multisite center that ran for 10 years and aimed to create new 
user experiences, with a focus on happiness, playfulness, and creativity in everyday life.
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2ND PHASE: ENGAGING UBICOMP EXPERIENCES

The findings of these programs expanded the scope of pervasive computing and led to new ways of 
thinking about the relationship between humans and technology.

This phase emphasized the importance of interdisciplinary approaches and ethical considerations in 
the design and deployment of pervasive computing systems.
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3TH PHASE: INNOVATION-BASED PERVASIVE COMPUTING

The third phase of pervasive computing was characterized by a focus on societal challenges and a 
move towards real-world deployment of pervasive technologies.

This phase was marked by the emergence of large-scale projects and initiatives that aimed to address 
global issues such as sustainability, health, and social inclusion.

Examples of this phase include the Internet of Things, which involved the development of technologies 
and protocols for connecting everyday objects to the internet, and the smart city movement, which 
aimed to use technology to improve urban environments and services.
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3TH PHASE: INNOVATION-BASED PERVASIVE COMPUTING

The third phase also saw an increase in the involvement of industry and government in the research 
and development of pervasive computing, leading to more collaboration and partnerships between 
academy, industry, and the public sector.

This phase was also marked by the growth of citizen science, which involved the participation of 
individuals and communities in the design and deployment of pervasive technologies.

However, this phase also raised concerns about privacy, security, and the potential negative impacts 
of pervasive computing on society, leading to a renewed emphasis on ethics and governance in the 
field.
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3TH PHASE: INNOVATION-BASED PERVASIVE COMPUTING
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4TH PHASE: CHALLENGE-LED PERVASIVE COMPUTING
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Advances in technology innovation will continue to persist in the years to come. 
Unfortunately the creation of technology for just for technology’s sake is rising several question 
related to its sustainability.

Several changes in the research direction have been implemented; The main thing is to address 
pressing and global issues regarding the society such as: 

● achieving no poverty
● zero hunger
● quality education
● gender equality
● sustainable cities and communities



4TH PHASE: CHALLENGE-LED PERVASIVE COMPUTING
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Pervasive computing can address the United Nation’s Sustainable Development Goals to focus 
on the “green computing”, a new way of significantly reducing the environmental impact of 
pervasive technology.

The growing worldwide concern about climate change has led many to be aware of how 
computing itself can change to a greener future. “Green AI” researchers are working on a way to 
find a balance between the computational cost of running algorithms and  the reduction of the 
spent resources.



4TH PHASE: CHALLENGE-LED PERVASIVE COMPUTING
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New alternative models and values need to be instilled in the society in order to grant a smart 
use of resources and a longer lifespan of the devices. 

Also new ways of recycling e-waste need to be taken into consideration. Old techs can be 
re-engineered into new systems and devices through hackathons that challenge participants to 
turn appliances into new smart objects. Pervasive computing could be the pivot point for sharing 
new ideas among communities and find new greener solutions
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In order to find the appropriate sensing technologies, communities have been involved in 
“bottom up” methods approaches that use participatory design and codesign. 
For instance, the Bristol approach, describes how a team of researchers, council officials, and IT 
volunteers managed to find the best solution to solve the problem damp houses.

They did that by combining resources, skills and available materials. By connecting together 
temperature and humidity sensor to a RaspberryPi, they finally created a damp-sensing device 
capable to collect data from the environment. 
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The device showed that it was possible to come up with a simple IoT sensing device capable to 
answer to a societal concern.

However by applying this community-based approach, the academic value  of researchers may 
no longer get the same relevance that should be up to it. 
As projects are more community-oriented, a problem of work validation rises as well.
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As technologies are collecting huge amounts of personal data every day, it is 
necessary that the pervasive computing community find new ways to address 
ethical issues.

Home healthcare is an area in huge expansion and thanks to it people will be more 
aware of their health by using self monitoring kits and smartphone apps. 
That brings new ethical issues concerning the availability of personal medical data 
and how to secure them. 

The majority of these healthcare apps need (good) data in order to work but yet they 
are still not enough reliable and people may not trust them. Also the public may not 
be able to fully understand the results and make a good diagnosis out of them. 
Another big concern is about the smartphone embedded sensors’ reliability and 
accuracy.
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In order to make sure that data can be used to make good predictions, ML classifiers can be 
used to validate the data. Unfortunately to do that it would be necessary to gather personal 
medical histories and demographic information.

More research are needed in order to understand whether the public would be willing to give 
access to their personal information.



CONCLUSION
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In the future, technologies and sensors will enable us to augment the awareness of ourselves 
and the environment, making our life more convenient.

A greater attention to ethical issues will be needed and to do that new methods and techniques 
will be used.

The vision of researches will move from a  “top-down”  to a “bottom-up” approach where 
communities will contribute to the technological innovation. 

Sustainability will be a key word for these processes.



THANKS FOR 
YOUR ATTENTION
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