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ABSTRACT

The increasing popularity of mobile phone applications has
facilitated engaging lifestyle changes. Access to real-time
bus schedules, GPS location tracking, personal calendars
and appointment reminders means people can more easily
arrange for more events in their calendars and make transit
plans near instantly. This paper describes the design and
development of an application that integrates several
planning and scheduling functions currently served by
disparate applications on mobile phones. Our prototype
serves the specific purpose of alerting users when they need
to depart from their current location in order to get to the
next appointment on time, providing directions for bus
route, schedule and bus stop location. The integration of
Google Calendar, and Google Maps including GPS and
Transit are well suited for individuals with moderate to
heavy ad hoc scheduling and local travel needs.
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INTRODUCTION

In our daily routines, we rely on a number of digital utilities
to track our appointments, plan our commutes and schedule
reminders so that we efficiently and effectively attend to
our commitments. We’ve observed the regularity with
which our colleagues follow the same pattern for each new
event and have identified an opportunity to combine
multiple resources for a common, obvious use — a reminder
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system that alerts a user when to leave from their current
location, and where to catch the next bus that will get them
to their next appointment in time.

In this paper, we design and implement TimeTo®, a
mobile application for the Android phone, Figure 1, that is a
mash up of Google Calender and Google Maps to facilitate
their combined use by individuals with moderate to heavy
ad hoc scheduling and commuting requirements.

Figure 1. Google G1 Android phone used t
developTimeToGoapplication

RELATED WORK

Kjeldskov et al. at Aalborg University in Denmark
contributes to this field of research with the development of
Buster, a travel planner for public transit that integrates
with a user’s calendar [1]. It does this by creating a
“buffer” appointment for travel time, which is computed
between the user’s current or scheduled previous location,
and expressed in the prototype as multiple steps including
when to get off the bus. Evaluation of this system revealed
the importance of real time data about real wait time for the
bus rather than the planned bus schedule, which users found
to be unreliable. A similar application, TramMate was
developed by Kjeldskov and team for the Melbourne,
Australia population [2].

A study by Repenning and Ionannidou using Mobility
Agents, an application leveraging GPS information about
public transportation to assess options and guide a
commuter via PDA and cell phone, revealed that technical
limitations such as GPS reliability, network latency battery



life and computational load were issues to consider in the
design and implementation of future applications [3].

Other currently available applications such as HopStop [7]
and Google Maps [8] provide trip planning between two
static user-defined locations and their desired departure or
arrival times. Both these applications are often used to pre-
plan transit but the information is ultimately extracted from
their respective interfaces for use by our target audience.

Our personal experience with HopStop and GoogleMaps,
along with Foong et al’s research on EventStream [4], a
transit planning application for out-of-town conference
attendees using public transportation, influenced our
decision to plan for multiple transportation modes including
alternate bus or train routes, walking, driving, or taxi.

Lastly, additional applications that inform users of the real
time locations of buses such as OneBusAway [9] and the
proposed txtbus [5] provide a foundation for future work
that, with a reliable GPS infrastructure can replace the static
bus schedule data currently used in the TimeToGo
prototype.

DESIGN

Overview

The application combines data from the user’s calendar
with public transit schedules and the user’s current location.
For a proof of concept, this application will specifically
leverage the Google calendar of a Fall 2009 Carnegie
Mellon student, bus schedules of Pittsburgh public transit as
provided by Google Maps, and the user’s location based on
Android’s GPS capability.

Needs this project proposes to meet

Currently, a digitally savvy person uses multiple, disparate
resources and some mental bandwidth to coordinate all the
necessary information in order to get to their next
destination on time. Consider the following scenario of a
student without this application:

1. The student enters times and locations for classes into
his Google calendar.

2. He refers to the campus map to see where each class is
held. While he’s not actively thinking about it, he is
taking note of how far a class is from his bus stop and
the distances between classes.

3. He uses Google maps to provide options for bus routes
and schedules that can get him to his class at a
particular location at a particular time.

4. He sets alerts in his calendar for when to depart from
home and which bus to take.

The alerts are meaningful if the student is unfailingly at an
expected location prior to his next class. However, if the
student goes off his routine, his calendar alerts are no
longer contextually relevant or reliable. Once off routine,
he may not know what mode of transportation he should

use to get to his next destination and will not know when he
should depart in order to arrive on time.

All the components (Google calendar, bus schedules, etc...)
are commonly used among our target population. The
proposed  application can  programmatically  and
intelligently aggregate these resources and add value by
alerting the user when they must depart to get to their next
appointment no matter where they are.

Problems this application will solve

This application coordinates disparate resources of
information and alleviates the burden of coordinating
calendars, and accessing/processing transit information with
little or no advance notice.

Intended audience/usage

For prototyping purposes, the intended audience is CMU
students. As the application evolves, mobile workers such
as consultants or sales people, or any individual who needs
to schedule appointments and transit at a moment’s notice
would benefit from this mobile phone application. In a
later stage of development, the application will be designed
to work with smart homes and smart offices so that an
aspect of the users’ environment could alert the user to
depart.

Unique value contribution of this work

This project contributes to lessons learned from the design
and implementation of mobile departure alert systems
combining personal calendars with location-based transit
options. Specifically, our work explores implementation
with native Google mobile applications on the Android
platform.

Experience Flow

Upon downloading TimeToGoon Android, the application
will pull information entered in the event fields of Google
Calendar: event description, time/date, location and
recurrence schedule. As part of the start up process, the
user can select default preferences for how far in advance
he would like to know before he needs to depart, how often
to be reminded when counting down to time of departure,
seen in Figure 2, and, in the future, his default mode of
transportation.
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Figure 2. Initial start up screen to set preferences
The user can change the settings for individual events to

suit specific circumstances of each event in Figure 3. For



example, the user may want more advance notice to ensure
ample time to wrap up prior activity and not miss getting to
an important event later.
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Figure 3. Adjust reminder time for specific events

The default mode of transportation, e.g. bus, is used to plan
departure time based on Google Map’s presets of walking,
driving or public transportation. For our prototype, only
bus and walking options were implemented.

Once the initial synchronization is completed, TimeToGo
displays the main screen view Figure 4. This application is
set to be “normally on” without overtly launching it.
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Figure 4. Main screen that user will see when prompting
TimeToGoapplication. All upcoming departure times are
based on userOs current location and the current time.

Next, when it is time to depart, the alert screen shown in
Figure 5 is displayed. The user now has the option to
“snooze” and continue receiving reminders in the preset
snooze intervals until the time when he mustdepart. This
screen also displays, in text form, the location of his bus
stop for transit to the next event. Future implementation
will include a map of the bus stop location and how to get
to it from user’s current physical location. Selecting the
event itself allows user to adjust reminder time as seen in
Figure 3 above. In future implementation, TimeToGowill
more provide a more seamless interface to edit event details
- time, location, or cancel appointment without requiring
user to launch the Google Calendar application from the
main menu.
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Figure 5. Alert screen that is displayed when it is time to go
along with bus number and bus stop location

Lastly, assuming the user departs as scheduled, the
appointment is then archived and is no longer displayed in
the main menu when launching TimeToGo. In the event,
the user does not depart on time, the user can select to
review past event notifications for the bus route and bus
stop information via the screen shown in Figure 6.

Design Decisions
As we iterated on the experience of using TimeToGQ we
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Figure 6. Archive of expired notifications

felt that it was important to detect events added to the
calendar by the user and prompt

to configure reminder settings for these new events. This
poses a problem though regarding the initial usage of the
system as all events will be new at this point. We
contemplated a few first-usage scenarios here:

1. Prompt the user to configure each event in their
calendar (too time-consuming)

2. Provide a switch to either turn on or off reminders for
all events in the calendar

3. Automatically turn reminders on for all events

4. Automatically turn reminders off for all events

We decided to turn on reminders for all events by default as
the user was using this system to provide reminders.

Another issue arises with events that have invalid or empty
location fields. In these cases, we have decided to ignore
the event. For new events, we are circumventing this issue
by forcing the user, upon event configuration, to enter a
valid location if they decide to turn on the reminder for the
new event.



The ‘Edit Default Settings’ button threw a wrench into our
interface design as it is not event-specific and felt out of
place when located on the main page amongst the list of
events coming up. In order to circumvent this, we decided
to leverage the ‘Menu’ button functionality that is
employed by nearly all Android applications. Similar to
these other applications, the ‘Menu’ button will bring up an
‘Edit Default Settings’ on-screen button that when pressed
will bring up the dialog box to allow users to modify the
default settings. It seems a bit strange to press one button
only to press another, which is the only option, but from a
design standpoint, it was the only place that this menu
option made sense.

Figure 7. Menu button standard on Android devices

Design Strengths and Weaknesses

The strengths of this design include integrating two
applications native to the Android platform: Google
Calendar and Google Maps. Default settings are applied to
all events with a valid location upon initial download of
TimeToGo This spares the user from having to configure
each event individually, which could be a daunting
deterrent for the first time user. The tradeoff is that users
must edit options for each event that deviate from the
default settings.

TimeToGois based on valid locations that Google Maps
can recognize. Locations that are not entered as street
addresses but rather some personal reference or not at all,
would force the user to potentially look up a street address
in order for TimeToGao send an alert for these events.

This application makes the assumption that the user wants
to be alerted about what time to depart for all events. There
is currently no method to select categories of events to
disable alerts. Rather, this must be done for each event.

Currently, our design does not take into account the
possibility of users missing the bus or train that the
application has guided them to take. While the application
does not currently accommodate running late or wanting to

take an alternate route, eventually these topics would be
covered.

TECHNICAL IMPLEMENTA TION
A basic working prototype of TimeToGowas created using
calendar events, transit data, and GPS coordinates.

In order to gather calendar events, the internal URI for
calendar content on the device was utilized. This method
was chosen over the standard Google Calendar Data API
because it did not require leaving the device whereas the
exposed API needs to be accessed over a data connection,
which would have been slower, used more battery life and
required that a connection existed. This method brings to
light a bug involving the Google Calendar data stored on
Android. Event location strings exceeding a certain length
do not appear in the standard calendar application, thus they
also do not appear in our application. This presents a major
issue since our project revolves around knowing where the
user is going. For testing and demonstration purposes, the
location strings were kept below this maximum string
length.

Many options were explored while attempting to obtain
accurate and reliable transit information. A few U.S. cities
make their transit data public in feed form. Gathering data
from individual transit agencies posed a scalability issue
and since Pittsburgh transit data was not available, meant
that we would not be able to test in our primary test market.
More general transit APIs were explored such as HopStop,
but they only worked for limited markets, rarely including
Pittsburgh. The optimal solution would be to utilize Google
Transit data, but no public API exists to easily retrieve
information. Since no API matched our needs, we decided
to write our own API leveraging Google Transit data by
data scraping request results. This made the project more
difficult, but also enhanced the quality of the application.

The GPS coordinates of the device are obtained through
standard Android SDK capabilities.

User preferences for defaults as well as event-specific
settings are stored using SQLite running on Android.

CONCLUSION

TimeToGoprovides a seamless system that reminds users
about upcoming events and gives explicit instructions to
enable the user to catch the right bus or train on time. The
system has one point of entry for events through Google
Calendar and thus makes for a more streamlined and
transparent experience requiring little user input. By
knowing when the user should leave, the application
provides a smart reminder system that is locked into transit
data as opposed to the common convention of getting ready
based on the actual event’s start time. By focusing on
usefulness and ease of use, the system should be easily
adoptable and provide immediate benefits in the form of
time saved.
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