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Abstract 
Many people use public transit on a recurring basis to 
travel for work, school, or other activities. Yet rides can 
be isolating despite encountering the same people on a 
regular basis. We designed City Explorer, a city 
exploration transit game, to provide transit riders with 
a channel to strengthen the sense of community. In 
City Explorer, players collect points as they ride public 
transit. They can complete route-specific challenges 
and collaborate with other riders to multiply points by 
riding the same route. Players can also create geo-
tagged posts to describe and share community-related 
information. We share our design requirements, 
followed by details of game features, and our 
implementation of City Explorer. 
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Introduction 
The idea of community is constantly changing, as 
people continue to experience, adapt, and shape the 
world around them. Many communities have developed 
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a set of practices that represent connectivity and 
solidarity with others [2,6]. We see these practices 
appearing within rural towns and city neighborhoods 
with the desires to be aware of the happenings and 
activities within one’s environment and city [12]. For 
example, people are often interested in knowing about 
upcoming events or sharing ideas concerning their 
neighborhoods. We also see the social phenomenon of 
Familiar Strangers, individuals that we regularly 
encounter but do not necessarily interact with [15]. An 
example of a Familiar Stranger is a person one sees on 
a public transit bus every morning. Our research 
focuses on one aspect of community, which is the use 
of public transportation within a metropolitan city. That 
is, we are interested in the social behaviors of 
individuals who share similar bus or train routes that 
may span multiple neighborhoods of a city.  

Social computing offers new ways for public transit 
authorities to interact with transit riders. Real-time 
sharing and visualizations of transit bus stops and 
arrival times have been found to be valuable [1,2,7]. A 
recent study found opportunities for a co-designed 
system where people are encouraged to share their 
personal narratives with the transit service provider 
[17]. Systems have also been developed that allow 
commuters to engage in multiplayer games with others 
traveling on the same route [17,18]. Findings from 
evaluations of such systems offered several influences 
on game design, including the length of game sessions 
and the start and end times of the game. Our system 
was built with the influence focused more on the 
player’s geographic location and collocation with others. 
Specifically, we were interested in exploring how 
players determine when to play individually or 

collaboratively, and how a game might foster new 
social connections. 

We designed and developed a mobile game called City 
Explorer (Figure 1) that enables transit riders to 
explore areas of the city during their travels. The game 
encourages the sharing of user-generated content 
related to their transit trips. It also offers incentives for 
players to explore the city, with bonuses for doing so 
collectively. In turn, players collect game points which 
can be redeemed for tangible prizes from the transit 
authority (e.g. bus tickets or monthly credit for transit 
passes). In the following sections of the paper, we 
present related literature, describe the design and 
implementation of City Explorer, and then discuss how 
we imagine people will use the game, including any 
foreseeable concerns that may arise. 

Related Work 
Studies have explored how digital technologies can 
provide a communication channel for people to connect 
with others and with public agencies [9,10,12]. Similar 
to how Web 2.0 tools have brought a more participatory 
Internet experience, technologies within a community 
should be useful in connecting a diverse and mobile 
population [9]. Ubiquitous computing technologies offer 
people access to place-specific information, with 
everyday technology become smaller, embedded, and 
accessible anywhere. Therefore, making real-time 
information available facilitates a major transformation 
of the way we perceive, understand and subsequently 
travel through city spaces. While social media can 
support opportunities for engagement, community 
members are sometimes concerned with privacy and 
security [11]. Mobile systems and location-based 
games have been successful in linking people with 

 

Figure 1: Home screen for 
City Explorer depicting player 
location and nearby transit 
stops within 100m. 



 

 

community information and providing access for people 
to retrieve, capture, and share information [3,9,10]. 

Prior work has also explored opportunities for enhancing 
the experience for transit commuters, both before and 
during their journey [8]. TrainRoulette is a mobile app 
designed to encourage situated, real-time chats between 
train commuters [4]. An evaluation of the system 
showed that passengers were interested in their 
collocated passengers, including what they do and their 
interests. Here we see that social interactions between 
strangers is valuable, and that limiting such interactions 
to a physical space (i.e. transit bus) has advantages. 

Given this, our research interest focused on designing a 
system that would connect riders to location-based 
community information as they travel. To further 
explore the opportunity to understand the social 
interactions between both strangers and friends, we 
designed a transit game that can be played individually 
or collaboratively. We hope to better understand how 
the sense of community is built Next, we describe the 
design process for City Explorer. 

The Design of City Explorer 
Our primary goal was to design a mobile game that 
would allow people to connect with their community 
and enjoy their transit experience. City Explorer is a 
city exploration transit adventure game designed in 
partnership with Translink, the transit authority for the 
Greater Vancouver area in Canada. Players compete to 
earn the highest number of total points by traveling via 
transit (Daily Play) and/or travelling to a specific 
destination (Challenge Play). The goal is to have 
players use the game as part of their daily commutes. 

Design Requirements 
We began our design process by reflecting on prior 
work around transit commuter experiences and 
community awareness. We were also inspired by board 
games such as Ticket to Ride, the popular mobile app, 
Foursquare, and Facebook. Based on this literature and 
existing technologies, we decided on three design 
requirements for our game. 

LOCATION-BASED 
Many studies have identified the need to design for 
mobility as people move throughout their day [3,5,16]. 
Users’ searches on their mobile devices are highly 
influenced by geographic location, such as within the 
vicinity of their current location, while in transit, or 
about information related to their destination [5]. As 
such, we wanted to incorporate location detection and 
geotagging of community information. Our mobile 
game enables place-based communication and 
flexibility to connect when and where needed. 

SOCIAL COLLABORATION 
Prior work has also shown interest in people learning 
more about others who are in transit with them or who 
frequent the same areas [4,14]. Requirements are 
different for systems that facilitate communication 
between people who are based in the same physical 
area. People are close enough so that they can meet in 
person if they wish. For this reason, we needed to 
balance the affordances of playing individually or 
collaboratively. We wanted to address potential privacy 
concerns people may have with location detection 
and/or sharing, while preserving the ability to connect 
with those in close proximity. 

 

Figure 2: Friends are 
detected within 150m of the 
player’s location. Once linked, 
friends become multipliers, 
earning linked players bonus 
points for a shared commute. 

 



 

 

COMMUNITY ENGAGEMENT 
Existing digital tools, such as social media, have been 
shown to connect neighborhoods and support community 
engagement [13]. However, often, the amount of 
information is overwhelming to navigate [13]. Our aim 
was to leverage the ease of posting geo-tagged 
information users may already be familiar with in using 
existing social media tools, such as Facebook or Twitter. 
While our game borrows the ‘posting’ mechanics seen in 
these tools, our interests surround how surfacing this 
information based on one’s exact location may influence 
behaviors. For example, what types of information do 
people consider valuable for others in the area? How can 
we support creating and sharing user-generated content 
specific to one’s transit ride? 

Considering these design requirements, we then iteratively 
designed and developed the game. City Explorer contains 
five main screens: Map, Friends, Challenges, Posts, and 
Leaderboard. We discuss each of these next. 

Map 
City Explorer’s map is the home screen for the game 
(Figure 1). Once signed in, the game detects the 
player’s location and nearby bus stops within a 100m 
radius. Each bus stop offers potential points (marked 
on the orange flags) that can be earned by passing by 
the bus stop. Once the player passes the stop, the flag 
disappears and the player earns the points marked. 

A player can only earn points for a stop every 30 min. 
This parameter was set to restrict players from earning 
duplicate points for the same stop while they were 
waiting for the bus to arrive (we determined the 
expected maximum wait time for a bus to be 30 min). 

Friends 
To meet our design requirement for social 
collaboration, players can build and access a Friends list 
for those who have set their visibility to “ON”. Players 
can choose to add friends (this request can be accepted 
or declined). Players with visibility set to “ON” will show 
up in their Nearby Friends list, only if they have been 
successfully added as a friend and if they are within a 
150m range (Figure 2). This range was determined by 
our estimation of the average length of transit buses, 
trains, and/or terminals. Players can choose to link with 
nearby friends within this range.  

We recognize that some players may have concerns 
with having their location be known to others. To 
respect such concerns and to support individual play, 
we included a setting where players can set their 
visibility to “OFF”. This would hide their location from 
other players, rendering them invisible in the game. 

Accepted friends within a 150m range become 
“multipliers” for their shared trip in Daily Mode. This 
means travelling with one friend along the same route will 
yield both players x2 points (travelling with two friends = 
x3, three friends = x4, etc. to a maximum of 8 friends). 
Thus, even though the game is competitive, there is an 
advantage to periodically collaborating with others. 

Challenges 
Another feature of our game offers challenges to 
players based on their geographic location. Details of all 
possible challenges for the player will display on the 
screen shown in Figure 3. It was our aim to challenge 
players to explore nearby areas, atypical of their daily 
routine. Challenges include routes with multiple stops 
and are predetermined in the game’s design. 

 

Figure 3: Challenges are 
based on the player’s 
geographic location and the 
number of transit vehicles 
required to arrive to the 
challenge destination. 



 

 

Many games employ a time limit to indicate how much 
time the player has to complete a level. We decided to set 
an expiry period based on the difficulty of the challenge: 2 
hours (Easy), 6 hours (Medium), or 12 hours (Difficult). 
The number of points awarded with each completed 
challenge increases with the level of difficulty. 

DIFFICULTY CALCULATION 
Our game automatically determines the difficulty of the 
challenge based on the player’s current location and a 
calculation of the number of vehicles (buses, train, sea 
bus) required for the player to arrive at the destination 
(Figure 3). An “Easy” challenge requires a player to use 
one transit vehicle (e.g. one bus) within a single trip. A 
“Medium” challenge requires more transit vehicles (e.g. 
one bus and one train) to complete the challenge. 
Finally, a “Difficult” challenge contains more transfers 
and changes of vehicles (e.g. two buses and two 
trains). As it is unlikely people will commute for more 
than 12 hours to arrive at their destination, we set this 
as the time limit for the most difficult challenge. 

For example, Stanley Park (a large park in downtown 
Vancouver) may be “Easy” for a player currently located 
downtown as it is within 10 km away, but it may be 
“Difficult” for a player located in a suburb 40 km away as 
the routes may involve the use of multiple vehicles. 

Posts 
To support community awareness and discussions, we 
included the Posts feature in our game. Players can add 
content (text, links, photos, videos) within a 150m 
radius of their location (Figure 4). Content is then 
linked to its location. We set this radius to contain the 
news to the surrounding areas within which players 
travel, only surfacing the information to viewers when it 
is geographically relevant (e.g. they are close by).  

We are interested in the types of information people 
choose to share with others during their transit 
commute. Because these posts are geo-tagged and 
related to the players’ locations (e.g. traffic condition, 
road detours, or construction, etc.), we set a default 
expiry period of one hour for all posts. Players can 
“Boost” a post to keep it active for another hour (Figure 
5). This allows any City Explorer players to determine 
the value of community information and whether it 
needs to remain available for others to view past the 
hour. For example, a traffic incident may only be 
needed for the hour whereas a petition for enhanced 
park security may need to remain active for a number 
of days. Boosting can only be done every 12 hours by a 
player for a post (this prevents players from 
continuously boosting the same post). 

Leaderboard 
City Explorer’s Leaderboard allows players to see how 
they rank amongst other players (Figure 6). The 
Leaderboard displays the All Time Ranking for the lifetime 
of the game for the top 10 players. It also shows Today’s 
Ranking for the past 24 hours for the top 10 players. This 
offers players a sense of in-time competition to increase 
their engagement with the game. 

Usage Scenarios 
Next, we offer two usage scenarios to further explore the 
potential experiences we imagine City Explorer offers. 

Scenario 1: Karen is on her way to work. She launches 
City Explorer which automatically geo-tags her current 
location and follows her as she walks to her usual bus 
stop. While waiting for the bus, she accepts the (easy) 
challenge for the day, which has her stopping at the 
new coffee shop that opened two blocks from her work. 
As she travels on the bus, she earns points for each bus 

Figure 4: Players can add 
content to the game. 

Figure 5: Players can 
boost posts to keep it 
active for another hour. 

 



 

 

stop passed. She checks the leaderboard to view her 
points balance, which has a running total of 760 points. 
She is currently in 17th place, with the 1st place player 
having accumulated 1,320 points. After picking up her 
morning coffee, she earns 570 bonus points for 
completing her challenge. 

Scenario 2: Roger and Kyle are at the central transit 
exchange downtown, waiting for their train to head to 
school. They are acquaintances, having seen each other 
on their daily commute since the beginning of the 
semester. Roger asks Kyle if he may add him as a 
friend on City Explorer so that they can receive double 
the points for their ride to school. Kyle accepts his 
friend request. They board the train and begin 
collecting points as they pass each station. Instead of 
individually earning 380 points for their commute, they 
have now each earned 760 points. When they arrive at 
their destination, they are notified with a City Explorer 
post that a student bake sale is happening that 
afternoon. The post is set to expire in 35 min. Kyle 
boosts this post, keeping it active for 1hr 35 min, 
hoping other students stay informed of the sale.  

Implementation 
City Explorer was built as a web application that users 
access through their mobile phone browser. The front- 
end of the game was developed using a combination of 
HTML5 and JavaScript. The back-end of the game is 
built with Spring MVC, AJAX, and Tomcat. It also 
integrated data from Translink’s existing Open API 
(General Transit Feed Specification) to provide transit 
data, including bus stops, train stations, routes, and 
schedules. We then designed our database using 
MongoDB to store the locations of the stops and added 
a geographic index for calculating the distance for 
challenges. The records of users were also stored in a 

remote MongoDB server. Finally, the geolocation 
detection of the user was implemented through the 
HTML5 API for accessing the current GPS data. 

Discussion and Conclusion 
The system design presented in this paper describes a 
platform in which players can connect with others in 
their community and enhance their transit experience. 
City Explorer also offers a new way for players to add, 
review, and promote contextually relevant information 
related to their community and tied to transit routes. 
We leveraged common social media tools, such as the 
geo-tagging features from Twitter and Facebook, and 
the location-detection feature from Foursquare, to 
design a transit adventure game. We believe that by 
providing players with the option to play individually or 
collaboratively, we are designing to allow people to play 
within their own comfort while in transit (i.e. 
anonymously or collocated with other players). 

While we do hope that people will use City Explorer on 
a regular basis as they travel to and from their homes, 
we recognize that we have only scratched the surface 
with respect to privacy. We foresee this as an important 
area to pursue, especially as the game has built-in 
location detection and maps the players’ routes. In 
future work, we plan to explore what specific privacy 
concerns may arise while users are playing the game. 
Finally, we want players to consider stepping outside of 
their daily routines and exploring other areas of the city 
via transit. We hope that an evaluation of the system 
will enable us to further explore any social behaviors 
and patterns that may surface. 

Acknowledgements 
This research was funded by the Natural Sciences and 
Engineering Research Council of Canada (NSERC). 

 

Figure 6: Players can see 
how they compare to others 
in the game. 
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