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Abstract
Today, services aiming at mobile users need to take the user’s current context into account in order to  
provide the right information, to the right time at the right place. For this purpose, service provider 
require information about the current state of the user and her environment in order to adapt the 
service  to  the  user’s  current  needs.  Providing  the  location  [1]  is  among  the  most  important 
requirements for location- or more generally speaking context-based services,  but there is  more to 
context than location [2]. Nowadays, mobile phones and other devices are equipped with a multitude  
of different sensors, whose observations could help adapting a service even better. Among these are 
sensors  measuring  attributes  of  the  physical  environment  (e.g.  temperature,  current  acceleration, 
luminance,  noise,  battery  state,  etc.)  as  well  as  virtual  sensors  providing  e.g.  usage  statistics  or 
performance indicators like available memory, CPU load, etc.

Nearly all context data is collected on the mobile device itself and has to be explicitly made available  
for service providers (except location information, which is also available from the carrier) [3]. In this 
respect,  two modes of context data transfer between the device  and the service  provider must  be 
distinguished: i) the device pushing context information to the service provider, and ii) the service 
provider  pulling  information  from the  device.  Moreover,  not  only  a  single  push or  pull  may be 
required by the service provider,  but continuous access  to context information.  These and several 
other  requirements  have  already  been  formulated  by  the  Open  Geospatial  Consortium,  which 
proposes to not only allow sensors to be queried but also be tasked [4].  This way, a context data  
consumer (e.g. a service provider) might task a remote sensor (e.g. on a mobile phone) to behave 
according to the consumer’s requirements, for example by shortening measurement intervals, change 
encodings, etc.

Several projects, especially in the area of sensor networks, already presented concepts and solutions 
for  the  stated  requirements  (e.g.  [5,6]).  We  adopted  several  ideas  in  order  to  design  a  sensor 
middleware layer for the Android-platform [7]. Android devices in general are not only equipped with 
several physical  and virtual sensors,  but the Android application programming interface allows to 
access nearly all of them (in contrast to other mobile phones, e.g. by Nokia). Unfortunately, Android  
does not specify a generic interface to locally access the sensors and no interface for remote access at  
all;  hence  the  functionality  has  to  be  implemented  in  each  context-based  Android  application 
individually.

To  allow  easy  access  to  Android  sensors  for  all  applications/services  (locally  and  remotely)  we 
therefore propose an extensible framework, which allows to query and task local Android sensors via 
a generic interface. Local applications access the sensors directly by using the sensor framework API,  
whereas remote applications connect to the sensors via a dynamically generated Webservice interface,  
which is published by using WS-Inspection [8]. This way, context information can be pushed towards 
remote services as well as be pulled by these. Even the remote tasking of sensors is possible. 

In  conclusion,  our  sensor  middleware  for  the  Android  platform shall  ease  the  interconnection  of 
context-based  service  providers  and  consumers  as  well  as  unburden  context–based  application 
developers by offering transparent access to sensor data, e.g. location information.
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