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Introduction
Today, the world population is about 8.2 billion. According to the United Nations (UN, 2018) 

and Food and Agriculture Organization (FAO, 2023), 55% of the world’s population lives in ur-
ban areas, and it’s expected to increase to 68% by 2050. Although cities were originally created 
to ease access to all the resources created by human communities, modern urban environments 
have become such a mix of artifacts and functions that they can sometimes be hostile, especially 
for people with special needs. As argued by Espinosa (1998), urban space is an increasingly 

-
table towards people with both ordinary and special needs. 

Studies on urban accessibility and inclusion (Doniyorov 
be for people with some mobility or sensorial limitations to be autonomous when living in modern 

contexts hide new invisible obstacles and constraints every day so they must explore their paths as 
-

-

 2024). 

and it is estimated that around 15% are totally blind. In Italy, the statistics are in line with those 

5.0% and 8.0%, respectively, for those aged 65 and 75 and over (Governo Italiano - Ministero della 

pushes towards improving autonomy of people by leveraging both urban planning or product 

such a relevant segment of the population.
Literature about designing inclusive cities and enhancing accessibility for the visually im-

paired (Doniyorov  2024) highlights a wide range of solutions ranging from those that can 
be implemented by the government to those by architects and urban planners, designers and 
citizens or communities. Governments can actuate general policies aimed at improving envi-

but also promote the implementation of the Sustainable Development Goals to create synergies 
between inclusivity and sustainability. Architects and urban planners should address the visually 

-

-
munities, citizens and visually impaired users can play a relevant role in achieving a more acces-
sible city by getting involved in training and guidance projects and awareness-raising initiatives.

Objectives
A robust design methodology is essential for developing assistive technology solutions 

aimed at improving the accessibility and inclusivity of open spaces in urban environments. 
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whose purpose can be summarized in three main points:
•

cities, particularly considering the richness and rapid variability of stimuli and re-

• -
-

-

• -
ing and digital fabrication approaches.

-

certain emerging technologies can be used to develop more accessible and customisable solu-

State of the Art

About possible approaches to this issue, Espinosa -

According to Fernandez et 
, 2007) have developed navigation systems based on this 

technology. In the case of outdoor environments, some hybrid systems have been proposed 

of the location error (Fernandez , 2011).

studies:
•

• Magellan (Simone Miraldi). Smart cane prototype based on image recognition
• -

totype with Braille actuator
•

•
and mobile app

• Ultracane (Sound Foresight Technology Ltd). Smart cane with ultrasonic sensors hin-

•
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A more recent literature review based on twelve papers and three case studies provided by 
Doniyorov 

-

-
, 2024).

Methodology

involves researching the everyday lives of visually impaired people through literature reviews, 

-

-

Since the amount of information to memorize and the physical complexity of the routes 

Tab.01 Case studies comparison table.
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changed, one of the goals of this approach is to allow users to both store personal information 
about favorite routes within the city and retrieve it whenever they need it by using a dedicated 

can be developed, especially directly involving end users in the design process with a bottom-
up approach.

Implementation

and architecture implementation. In this phase, the visually impaired user has been directly 

-
ferences between indoor and outdoor mobility, personal orientation strategies, and needed 
educational and training.

During the prototyping stage, the involved user was particularly helpful in testing the ef-

development of a prototype of the web platform.

Results

designed digital assistive solution for the visually impaired, in which the entire design process 
was conducted in collaboration with a visually impaired user and tested within the complex 

context that is particularly challenging, albeit more suitable than others, for the independent 
mobility of people with special needs or disabilities.

Fig.01 TAG detection and interface tests during co-design process with visually impaired user.
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-
-

oriented mobile application.

corners, where visually impaired people use to touch with the cane), the mobile App gives vi-

Each user can place new TAGs and attach information to them. As the tags are unobtrusive, 
they can be placed potentially anywhere (Fig. 02). Indeed, the main idea is the implementa-

enriched by the history of users who have interacted with each location. As well as being easier 

accessibility and enjoyment of the city’s places and services.

•
•
•
•

User-side customization is essentially achieved by each user through a personal area on the 

routes as well as interact with other community members.

Fig.03 TAG installation, geolocalization and data integration via mobile App.
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are sent both in audio via a smartphone application and through vibrations produced by embedded 

the choice of using miniature, noninvasive TAGs that can be installed outdoors in a safe and non-

commonly performs with the help of an assistant, once they are in place, the route can be followed 
independently and potentially provide additional, updated information at each new visit.

Discussion, Limitations, and Conclusions
-

-

deepening the relationship between users and their environment (the city), uncovering aspects 
that most people do not normally see. From this point of view, inclusion is about more than 

-
ence a much greater reduction in autonomy outdoors than indoors, mainly due to the environ-

development of technological solutions based on sensors and data driven web applications.
-

should not be underestimated. In addition, access to the community may not be completely 
open, but rather managed by an accountability process to provide a higher level of security.

-

-
form, which was created as a result of a cooperation program between Italy and Argentina 
(more information about the project at www.postaproject.org).

-

-
tem evolution by involving business actors.
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