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Patrik Floréen, Joonas Kukkonen, Eemil Lagerspetz
Petteri Nurmi and Jukka Suomela
Helsinki Institute for Information Technology HIIT
Basic Research Unit
Department of Computer Science, P.O. Box 68
University of Helsinki, FI-00014 Finland
{firstname.lastname}@cs.helsinki.fi

Activity related information is often seen as a good indicator for human behaviour, see e.g. [1–5] and, as a consequence, context-aware applications and
services need access to activity related context data. In mobile and wearable
computing, the dominant approach has been to build customized sensor boards
(e.g. Muffin [6]) and armbands or other fabrics (e.g. The Bodymedia SenseWear
PRO2 Armband [7]) which are equipped with sensors that provide physiological
information (e.g. galvanic skin response, acceleration, heart rate). The decrease
in the prices of Bluetooth sensor chips has made another alternative viable.
Namely, sensors with Bluetooth capability can communicate their measurements
via Bluetooth to mobile devices and the data can be analyzed directly on the
device. However, currently generic tools that can be run on different platforms
are not available and this hinders development and research in the fields of pervasive and mobile computing. To improve the situation we have developed a
Java-based tool, BeTelGeuse, that can be used on any MIDP 2.0 [8] compliant
device that supports the CLDC 1.1 profile [9] to which a JSR-82 compliant Bluetooth stack [10] is available. Our tool is freely available under the LGPL license
and it has been tested with the following configurations: laptop running Windows XP, desktop computer running Windows 2000, desktop computer running
Linux, Nokia 6680, Sony Ericsson W800i. In our demonstration we show how
the tool works and give information on how to use and extend it.
In previous research, data gathering tools have been developed for specific
environments. For example, the Context Watcher [11] and the ContextPhone [12]
run on Nokia Series 60 [13] phones. The Context Watcher can gather GPS, heart
rate, speed and distance information whereas the only physiological information
that Context Phone currently supports is GPS information. Closest to our work
is the IBM Mobile Health Toolkit [14], which contains a MIDP application that
runs on a mobile phone and which uses a specific set of health sensors (part of
the kit) to gather remote medical data. The main difference is that our tool is
not restricted to a specific set of sensors, but it can be easily extended to use
additional sensors.
The BeTelGeuse allows defining rules that can be used to define which parser
to use to read data from a particular Bluetooth device. This way Bluetooth sensors can be discovered automatically and the correct parsers can be automatically

2

initialized. At the moment we have parsers for a GPS device and for a Suunto
ANT-2-BT module, which allows us to obtain heart rate, distance and speed
information.
The BeTelGeuse runs periodically a Bluetooth device discovery and, if new
devices are found, initializes the appropriate parsers. Thus, the tool can discover
new devices while running. In addition, if a connection to an existing device
is lost, the BeTelGeuse automatically tries to re-establish the connection. If
the connection cannot be established on the first retry attemp, an exponential
backoff is used so that, the longer time ago the connection died out, the rarer
the retry attemps are. The architecture of the BeTelGeuse is modular so that
new parsers, as well as other components, can be easily added to the tool later
on.
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