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Abstract. Commonplace objects are being redesigned with digital functionality. 
Near invisible networks of radio frequency identification tags (RFID) are being 
deployed on almost every type of consumer product, and the “Ambient 
intelligence” promises to form a global network of physical objects as 
ubiquitous as the worldwide web itself. This diverse global network, “the 
internet of things” (IoT), provides digital connectivity on top of existing 
infrastructure and items. Nascent “smart object” developments like the 
presented “UCF Smart Mailbox,” not only reformulate our relationship with the 
objects themselves, but they can also support social relationships that contribute 
to the sustainability of the society.  
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1 Introduction 

In February 2013, the United States Post Office made a historic announcement: 
Saturday delivery will cease by August [1]. This follows a downward trend in mail so 
sharp that some speculate that paper mail be obsolete in the future. We look to the 
mailbox: the symbol of residential communication for two centuries, and ask a simple 
question: how can a mailbox be used to support communication between neighbors 
and strengthen community?  

The answer lies in new media technology, the very technology often blamed for the 
breakdown of community in the 21st century neighborhood. “As the Internet further 
reduces the burden of distance, it may further degrade the role of the parochial realm; 
ties across the street may become increasingly rare as ties at a distance become ever 
more accessible” [2]. Digital technologies, while uniting people across distances, can 
also be used to reinforce place-based communities.  

Urban planning and digital media practitioners have joined forces in the past 
several years to recast public spaces with tools and technologies to promote 
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information sharing, community pride and play [3]. Examples of experimentation 
abound. Consider Mouna Andraos and Melissa Mongiat’s “21 Swings”, an urban 
installation in Montreal, Canada, where swinging generates a melody, but one that is 
best experienced communally, when many swings are engaged [4]. Imagine how 
many dreary bus stops could be improved with a musical swing installation: where 
people aren’t shutting out the world by listening to music from their ipods and 
earbuds, but making music together, by moving their bodies.  

Another whimsical application of digitally augmented public space is the Piano 
Staircase in Berlin, Germany, by Volkswagon. The stairs are painted like a piano and 
music sounds as they are stepped on. The designers of this installation had more than 
music in mind. They wanted to create an incentive for people to use the stairs, instead 
of the escalator, by making the stairs more fun. They were able to increase stair usage 
by 66% [5]. 

While the bulk of urban digital projects have focused on public places, some have 
concentrated on the domain of the neighborhood. Digital devices join a long line of 
technology blamed for the breakdown of community, including the air conditioner 
and television. Now smart phones and social media fulfill our communication needs 
without real time interaction or geographic proximity.  

Can digital experiences draw people back outside and into communication patterns 
with their neighbors? This is the goal of The Smart Mailbox. Can the mailbox become 
its owners face and voice in a faceless community? Apostol et al. in “From Face-
Block to Facebook or the Other Way Around,” provide more fodder for our 
discussion: “We wish to employ the technology developed for such online 
communities to bring communities back to the “barn-raising”-type of collective action 
that could encourage participation, increase the feelings of solidarity and social 
capital, and lead to building community identity” [6]. As electronic mailboxes 
continue to innovate at rapid pace, physical mailboxes have changed little in the last 
century.  Sensors implanted into everyday objects are changing the way we interact 
with our homes, transforming them into smart communicators [7]. Why should the 
mailbox be left behind?  

We are not the first to ask this question. Denzil Ferraira, a computer science 
student at the University of Oulu in Finland created SmartMail: a digital physical 
mail. Using an ArduinoDuemilanove and a photosensitive sensor, he developed an 
electronic notification reporting “you’ve got mail” for physical mail [8]. 

2 Prototype Design Description and Implementation 

This section describes the design process of the UCF Smart Mailbox, including the 
implemented algorithms, the hardware architecture and the prototype implementation. 
The UCF Smart Mailbox system is able to play a Personal Message that the owner 
wants to share with the community and also to record a message from the neighbors. 
If a message is recorded, the system notifies the owner for the recorded message. 
More specifically, a Twitter notification is sent to the owner via email. Twitter 
notifications about the outdoor environment's temperature and receiving a new mail 
are sent as well.  
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Software. Several algorithms were developed, such as for playing an audio file and 
recording a message. The mailbox plays an audio message if a person is detected near 
the mailbox (distance less than 1m). Another algorithm waits for input in order to 
allow the message recording. While the user presses the recording button, a message 
is being recorded. An LED turns on to indicate that a recording takes place. When the 
button is released, a Twitter notification is sent to the owner and the LED turns off to 
indicate that the recording is over. Algorithms for providing information about the 
temperature and the changes in light conditions were also implemented. The overall 
behavior of the UCF Smart Mailbox system is described using a UML diagram. The 
UML use case diagram (Fig. 1) illustrates the events that occur in order for the UCF 
Smart Mailbox owner to leave and/or receive messages from the neighbors.  

 

Fig. 1. UML Diagram for the UCF Smart Mailbox System 

Hardware Architecture. The configuration of the hardware consists of a Rugged 
audio shield mounted on the Arduino board. A speaker and a microphone are 
connected on the Rugged Audio Shield for playing and recording a message, 
respectively. An XBee shield is placed on top of the Rugged Audio Shield. A 
proximity sensor and a force sensitive sensor are connected to the Xbee shield as 
inputs. Two XBees were used to send and receive signals for all the Twitter 
notifications. An LED is used to indicate that the message is recorded. A temperature 
sensor and a photocell provide information about the temperature and the changes in 
light conditions. The architecture diagram (Fig. 2) illustrates an internal view of the 
system architecture in order to understand the different components of the UCF Smart 
Mailbox's components and how they interact.  

Prototype. The UCF Smart Mailbox prototype has been developed to give neighbors 
a geography-based tool for communication and interaction. The Mailbox exhibits the 
following functionalities: 

• Proximity-triggered message broadcast 
• Push button-triggered recording device for leaving a message 
• Notification to owner via digital social network Twitter that a message has been 

delivered 
• Notification to owner via digital social network Twitter that physical mail has been 

delivered 
• Notification to owner of temperature at mailbox 
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Fig. 2. UCF Smart Mailbox Architecture  

Fig. 3 illustrates the different components and the implemented prototype. Except 
from the visual components, the prototype includes a Twitter-python script for 
sending the Twitter notifications and storing information in a database for future data 
manipulation. 

 

Fig. 3. UCF Smart Mailbox Components & Prototype Representation 

3 Pilot Testing and Results 

The Smart Mailbox prototype was initially tested with 12 Central Florida community 
members. The participant population was all between the ages of 18-35 and included 
an equal number of males and females. Quantitative and qualitative data was collected 
in the form surveys. The experimenters also took notes during user-mailbox 
interaction to document usability issues. The experimental process consisted of three 
steps: 

• Step One (Baseline Survey): Participants were asked to fill out a pre-demo survey 
about their residential status and communication patterns with neighbors. 

• Step Two (Exposure to Mailbox): Participants were given verbal instructions from 
the experimenters about the Smart Mailbox. They were instructed to approach the 
mailbox, listen to the broadcast and leave a message for the mailbox owner.  
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dwellers are more likely to know their neighbors and communicate with them than 
dorm and apartment dwellers. This may be explained by the temporary status of 
apartment and dorm living vs. the more permanent or ‘settled’ nature of single-family 
home dwellers. We did not ask whether single-family home dwellers owned their 
homes. That may be a question for a future survey. Perhaps owners are more likely to 
invest time and energy in getting to know their neighbors. 

4 Conclusions and Future Work 

A larger phase experiment could be conducted in the future to see if networked 
interactive mailboxes improve a community's sense of cohesiveness. We could track 
inter-community interactions and relationships before and after the installation to 
understand how the mailbox facilitates neighborliness. In the future, the UCF Smart 
mailbox system will integrate an identification and tracking module that will allow 
interaction with the users only if they carry an RFID tag. Future work may include 
transforming the recorded WAV messages to byte array, transmitting them to the 
receiver XBee, converting the byte array to WAV file and saving them in the database 
in order for the user to listen to them on a computer or a portable device. Future plans 
may also include the implementation of a blog/website to display and analyze the 
interactions that occur in the community. Data from different neighborhoods in the 
world could be displayed and compared. Moreover, we could identify and display 
which neighborhoods have "stronger" interactions. The content and number of 
"Personal Messages" as well as the number of recorded messages could be used for 
evaluating the activity network and drawing conclusions about the behavior of the 
neighborhood mailbox network. 
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