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Tralls

A trail is...

A collection of locations
— a collection rather than a strict sequence

» together with associated information and
activities
— can be mandatory or optional, associated priority

« and a dynamically reconfigurable
recommended visiting order
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Mobile, Context-Aware Apps

 Mobile, context-aware applications are those
that...

— run on wireless devices e.g., PDAs
» Afford the possibility of moving with the device

— have an awareness of the physical and social
situation in which they are deployed
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Trails — Example

Student assistance application

First day at Trinity College Dublin

Mandatory tasks

— Register

— Submit signed library bond

— Attend introductory lecture with course director

Optional Activities
— Joining societies
— Viewing buildings of interest
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Trails — Example: |

« On the way to the registration point new
context information is sensed

» A significant number of other system users
are attempting to register, increasing the
original estimated registration time

* Registering will make the user late for her
next activity, which has a higher priority than
registration
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Why Study Trails?

» \We consider trails applications to be archetypal

ubiquitous computing applications

— Intermittent network connectivity
— Context-based application adaption
— An intuitive representation of the user’s environment is required

* |n developing mobile, context-aware trails

pbased applications we must consider

— Impact on social environment (privacy, HCI)
— Task dynamism and task support
— Device characteristics
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Hermes

e Hermes: a software framework for mobile, context-
aware trails-based applications

« Support developers by providing components
common to all trails-based applications

« Key focus areas

— Providing realistic trails based on a wide range of context

 |ocation, time, activity, weather, user preferences, historical
data, and awareness of other application users

» Context-based trail generation
» Automatic dynamic context-based reconfiguration

— Rich task specification
» priorities, dependencies, mandatory/optional, subtasks

— Collaborative context

Cormac Driver Pervasive 2004 10/17



Hermes: Initial Framework Design

 Four mobile, context-aware trails-based apps
— Specified requirements
— Designed using UML (use-case, component, class)

Analysed commonality

Navigation Context Trail Compulsory Optional Group
Awareness Adaptability Activities Activities Communication
Route a g a O
Planner
Courier 0 g W W - u
Support
Treasure a g i a a O
Hunt
Student O a 0 W u
Support
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Framework Development

« Framework development is an iterative process
driven by multiple application development efforts

 Framework refinements should occur following the
development of each application

* The resulting product is a generic framework that
can cater for the requirements of many different
domain specific applications

 We will implement the four trails applications
mentioned earlier and derive the Hermes
framework
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Current Work

 |Implementing the student support application
described in the example presented earlier

 The application will be validated by user study
Involving masters students at Trinity College Dublin —
October 2004

 Focus areas
— Context-based dynamic reconfiguration of active trails

— Rich task specification
— Collaborative context
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State of the Art

« The GUIDE project, Lancaster University, UK

A dedicated mobile, context-aware tourist guide
system

e Structured tours, generated based on context which
dynamically changes during use

 However...
— Dynamic reconfiguration only occurs periodically
— A limited number of contexts are sensed automatically

— Designed from the ground up with only GUIDE in mind,
opportunity to reuse GUIDE components in future
development efforts is limited
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State of the Art: |l

« Cyberguide/CyBARguide — context-aware
tourist guides

* [he Stick-e Document — electronic post-it note
 Mobile Aquarium tour guide

 HyCon — a framework for mobile hypermedia
which supports trail creation
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State of the Art: Il - Limitations

e Tourist guide applications featuring trail
generation and basic dynamic reconfiguration
capabilities represent the current state of the art

 [wo main limitations with current state of the art
— Not diverse In terms of target audience
— Unable to accurately reflect the user’'s environment
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