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Consumption in Mobile Activity Recognition 

  
Data acquisition from sensors and activity recognition with this data are 
important tasks in mobile pervasive environments. However, these tasks have the 
conflicting goals of increasing the accuracy of the results, called Quality of 
Information (QoI), and decreasing energy consumption. It is obvious that the 
higher the QoI, the better, but at the same time the energy consumption for data 
collection needs to be considered to prolong the lifetime of the system. In 
empirical experiments, we have observed the relation between QoI and energy 
consumption is nonlinear, which is similar to relation between price and quality of 
a product in the market. At low prices, small changes in price correspond to large 
changes in quality. At higher prices, small changes in price correspond to smaller 
changes in quality. We found out that if we are willing to sacrifice a small amount 
of QoI, we can get a large reduction in energy consumption in return. For 
example, if we sacrifice QoI by 7%, we can reduce the energy consumption by up 
to 80%. 

This work addresses the trade-off between QoI and energy consumption and 
proposes a QoI controlling system that supports three goals: assessing QoI for 
complex event detection, incorporating QoI with different levels of QoI support 
and reaction, and defining a model to select the necessary resources to achieve a 
target QoI.  We formalise the trade-off problem as minimising energy 
consumption to recognise events and complex events from the sensed data with 
application required QoI. In contrast to existing work, we modulate this problem 
to consider not only the number of sensors to be used, but also the number of 
samples to be collected from them. This approach saves more energy and extends 
the network lifetime more than traditional approaches. The evaluation results 
from experiments with a publicly available dataset demonstrate that this approach 
extends the network lifetime by about 25% compared to existing solutions. With a 
target QoI of 80%, the system operation time can be increased by factor 4.87. 

 
 

  
 
 


