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Abstract 
In this paper we present a wearable interactive system 
that has the aim to strengthen the bond between 
individuals and urban spaces, leveraging the personal 
memories of the citizens.  
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Introduction 
Recent studies at the MIT Senseable City1 research 
group focused on the possibility to rethink the city as 
an interface, allowing citizens to see the urban 
environments as actors people can interact with. 
Projects like Smart Bike and Copenhagen Wheel 
showed the benefits in providing cyclists with social 
network facilities and demonstrated how sensorized 
bikes could be used to monitor pollution, traffic and so 

                                                 
1 http://senseable.mit.edu/ 
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on. At the same time, the Quantified Self movement is 
exploiting miniaturized sensors for collecting data on 
different aspects of people daily lives in order to self-
monitor or improve people behaviors [3].  Recording 
memories, one of the processes related to this 
monitoring, is strongly connected to the use of new 
interactive technologies [10]. Another very inspiring  
perspective in HCI research is the material strategy 
melting computational elements and physical materials 
to re-think everyday objects as interactive ones [9]. 
Taking into account these trends, we designed an 
interactive system leveraging the connection between 
memories and urban spaces with the goals of favoring a 
higher engagement with the city environments and the 
preservation of such environments. Borrowing from  
Senseable City Projects we chose bikes as the best 
transportation mean for  sustainable mobility in the 
new Smart Cities. We are convinced that cycling, unlike 
walking, could substitute cars in many of  the people 
daily travels across the city. The spreading of bike 
sharing not only in the center of cities is a sign of this 
changing behavior. This paper is organized as follows: 
after a review of related work, we will illustrate a study 
of the urban cycling activities that gave us the main 
insights for conceptualizing our service. Then, after the 
presentation of our interactive system, we will illustrate 
the evaluation of the system prototype, discussing 
results and future works.   

Related works 
Currently, many academic studies explore the 
connection between HCI and personal memories [10]. 
Some research projects focused on designing novel 
devices for remembering [6] or tools that support 
reminiscing with memory aids [2]. However, none of 
these works seems to deeply connect personal 

memories to urban spaces for strengthening the bond 
between citizens and city environments. Other studies 
investigated the connection between urban 
environments and storytelling, bonding spaces with 
narrative, for enriching experience to users on the 
move [7], favoring the formation of a sense of place by 
layering historical background on top of the physical 
environment [4], or improving the tourist experience 
[8]. However, these works are focused on providing 
cultural, historical or fictional narratives to users, 
without leveraging the power of memories in 
transforming the meanings associated to a space. 

Using memories for engaging citizens 
We conducted 16 semi-structured contextual interviews 
for investigating citizen daily activities when they use a 
bike for moving around the city. The age of the 
interviewees varied between 20 and 55, and their 
openness to new communication technologies was 
considered high (e.g. they all used a smartphone). All 
the interviewees regularly used the bike for traveling 
around the city. The interviews were focused essentially 
on the relationship the interviewees have with the city, 
what kind of usage they make of the bike during their 
daily activities, and what attitudes they have in relation 
to the use of this mean of transportation. The results 
highlighted the involvement between the cyclists and 
the urban environments in which they live. Biking is 
perceived as a substitute of driving and not of walking: 
the bike allows people to reach places unattainable on 
foot. However, unlike cars, bikes allow people to have a 
privileged point of observation on the urban spaces and 
to live the city in a slower way. For example, Diego 
said: “The car is alienating, traffic irritates people. The 
bike, instead, connects us with the outside world, it 
gives us the chance to look people in face. The car 
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filters the outside putting us in a protected space, not 
permitting a deep observation of the environments, 
while the bike allows you to stop when you like, giving 
you a different time - your time - and a more direct 
contact with the buildings and with people”. In addition, 
interviewees pointed out that places in which they have 
experienced important moments strongly become part 
of their memory.  

Designing for memories in urban spaces 
Starting from these insights, we conceptualized a new 
interactive system, taking advantage of the natural 
slowness of the bike and the emotional bond that can 
be established between personal memories and spaces. 
We propose a wearable interactive system for (i) 
recording people memories and for (ii) signaling the 
presence of a previously registered memory, when the 
user is in proximity of a place where a significant (for 
her or for someone else) experience has been recorded. 
Lilypad Arduino [1] has been chosen as the rapid 
prototyping tool and the resulting system is structured 
as follows. The wearable personal device (Fig. 2b) is 
designed as a sensorized bracelet physically connected 
with a thimble that incorporates an input device, a 
LilyPad Button Board. The device for the bike (Fig. 2a) 
appears as a sort of dashboard that gives user a light 
feedback (with a tri-color sensor) when she is in a place 
in which she (or someone else) has registered a 
memory in the past. This device could be equipped with 
additional sensors (e.g. atmospheric, mobility sensors) 
that are activated at the time of the registration of the 
memory to enrich the data connected to it. So, pressing 
the LilyPad Button Board, a user registers her current 
location and the information provided by these sensors. 
Secondly, a mobile application (Fig. 1a, 1b) allows the 
insertion of additional information connected to the 

recorded memory: user can take a picture of the place 
and manually enter a thought that she wants to be 
associated to that particular place, adding information 
about her mood or signaling people that are with her. 
The mobile device provides also a concise visualization 
of the memories already stored. Finally, through a web 
application, a user can access the memory 
management function, navigating a dedicated personal 
diary that allows her to access in greater details the 
memories registered, to manage them and to visualize 
them in an aggregate manner and under different views 
(a sort of interactive map of the memories recorded by 
all the users): user can also add stories to improve the 
recorded memories and share them with friends. The 
communication between the wearable device, the 
device for the bike, and the mobile device is achieved 
through the use of the Bluetooth module MATE Silver. 

First Evaluation  
A first prototype was evaluated through 6 contextual 
interviews during DNA Italia, a fair focused on 
sustainable behaviors held in Torino on April, 18 and 19 
2013. We used drawings to explain the service concept. 
Two types of scenarios have been shown, giving 
participants a description of their actual activities, and 
of how they might change in the future. The 
acceptability of the system was rated high by the 
interviewees, that understood the opportunities that 
our system could give them to have an enhanced view 
of the city in which they live: Luca said: “I never 
thought that my city could become a container of my 
memories and the memories of other people. If this 
application will show me these things I think that even 
the perception of the streets that I go through every 
day for going to work may change”.  Moreover, users 
interpreted the prototype also as a mean to recollect 

Figures 1a and 1b: The 
paper prototype and the 
implemented prototype of 
the mobile application.  
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their personal identities through the retracing of their 
memories, giving them consistency through the 
association with specific places. These results allow us 
to rethink the features of the personal diary and the 
“map of the memories”, seen by the users as the main 
mean for becoming aware of the meanings 
disseminated through the urban spaces. 

Discussion and future work 
Differently from the commercial applications currently 
available on the market, as 'Memories: the diary'2 and 
'Collect: Photo in a day'3, that focus only on the 
retracing of the user personal experiences, our 
interactive system considers the city as an extension of 
human memory, that invites users to stop, reflect and 
recollect their memories with the final aim to promote a 
deep connection with the city spaces. Since symbolism 
(i.e. what an object means) can engender a high 
strength of attachment when it arises from personal 
history [5], remembering to people how urban spaces 
are connected to their past could favor the emergence 
of a sense of care for urban spaces or the curiosity to 
discover places that were previously associated with 
negative meanings. To reinforce our statements, we 
aim to conduct a field study in the next months with a 
high fidelity prototype. We believe that our system has 
the potentiality, as users pointed out, not only to 
provide a new vision of the urban environments, but 
also to allow people to rethink themselves, giving a 
new perspective of their identities. 

                                                 
2 https://play.google.com/store/apps/details?id=net.nakvic.dromoris 
3 http://collectphotoapp.com/ 
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Figures 2a and 2b: The 
prototypes of the device for the 
bike and of the wearable  
personal device.   
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