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Abstract 
 

Introduction: There is a growing worldwide trend for people to live longer, with an increasing 
population of people aged 60 and over, which leads to two observations. Firstly, as the number of 
older people in the population increases, there is a corresponding rise in people with age related 
health conditions. Secondly, as the proportion of older people increases, the proportion of people 
able to provide care decreases. This creates a pressure on society to provide healthcare for its 
elderly population using relatively fewer resources, both human and financial. 
 
The Unobtrusive Smart Environments for Independent Living (USEFIL) project aims to utilise 
established and emerging technology to address this problem by combining off-the-shelf devices 
to create an independent living system for older people. The USEFIL system will use sensors to 
monitor the older person and their health and feed this data into a decision support system (DSS). 
Outputs from the DSS will be used by the older person’s carers to improve their level of care. The 
system will integrate into the older person’s existing care and provide additional services such as 
fall detection and remote consultation. Within USEFIL, the University of Warwick is developing a 
wrist wearable unit (WWU). The WWU will provide a wearable platform for interacting with the 
older person and monitoring their health indicators. 
 
Aims and Objectives: There are three requirement areas for the WWU, 1) sensing, 2) 
computation and 3) communication. Firstly, the WWU must provide some sensors to gather data 
for monitoring the user and their health status. Secondly, the WWU must process the data to 
extract basic features. Finally, the WWU must send the processed data to other parts of the 
USEFIL system. Furthermore, the WWU must offer some way to interact with the user and display 
information. 
 
Methods: We are following a standard engineering process in the development of the WWU. A full 
requirements analysis has been performed followed by an examination of the devices on the 
market. Following the selection of a suitable device we are designing and implementing the 
software components of the WWU and developing new algorithms to run on the device. 
 
Results: We have chosen the Z1 Watch-Phone as the platform for the WWU. The Z1 is an 
Android 2.2 smart-phone in a wrist-watch form factor and meets the key requirement areas.  
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Building on this platform we have developed the sensing components of the WWU allowing data 
from the accelerometer and GPS receiver to be gathered. Investigations into extending the battery 
life have resulted in the development of interval sampling and adaptive mode switching techniques 
which offer significant battery life extensions. 
 
Conclusion: The Android Z1 is a viable device for the USEFIL project that allows us to monitor 
the physical activity and location of an older person. This information will be integrated with other 
inputs in the USEFIL DSS and ultimately improve the care of the older person. We have developed 
an initial data gathering framework for the Z1 and made some good initial progress extending the 
battery life. 
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