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Abstract
To make different tasks possible with few clicks of buttons, mobile 
applications are developed. On the other hand Wireless Sensor 
Networks are used to collect the information from surrounding 
environment, process the data and transfer the data. Integration 
of these two enables user to monitor distributed wireless sensor 
networks which are thousands of Kilometers away from mobile. 
To perform integration, an approach to locate the sensors in 
a distributed area and then monitoring them with a mobile 
application is developed. This integration is advantageous in real 
time applications like Seismic or tsunami detection, Military, Bio 
medical, Industrial and Disaster monitoring. We have used an 
approach to locate mobile sensors that is, to lookup the location 
in a previously saved database where the information is of the 
form ID,RSST,TA and a proposed strategy to allow mobile 
device with Android platform to monitor sensors with Tiny OS 
operating system by a control center as an intermediary between 
these two.
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I. Introduction
Wireless sensor networks is a current research area which when 
implemented in real time applications can detect the occurrence of 
disasters like Earth Quakes, Tsunami, and Floods. It can perform 
activities which cannot be done by man or which are happening in 
the absence of man. In a Wireless Sensor Network, Sensor nodes 
can work independently they can collect information and share it 
with a base station [1]. Time to time if the detected information 
is sent by an SMS to the mobile it is very beneficial. A mobile 
phone with android platform is taken to perform this integration 
mechanism. Since, android is fast growing and highly receptive 
we used it for integration purpose [2]. Integration encompasses 
two way communication between mobile and a wireless sensor 
network. In case of user requesting information an exceptional 
approach to locate sensor nodes in a large area probably a city 
[3], and the mechanism to transfer the collected information from 
sensors to the Control center which is probably a Computer, from 
there transferring information in the form of messages to a mobile 
phone is required. On the other case where sensors crossed a 
predefined value and have to report the user an alert then the 
procedure is that the sensor whichever generated an alert will send 
that to Control center from there to the mobile in the form of SMS 
[4]. In this paper we will present the proposed approach of locating 
sensors in a wide area and an available strategy for integrating 
mobile device with wireless sensor nodes in a network. In section 
II, the related work done in this area is covered, accompanied by 
the approach to locating sensors in section III. Section IV covers 
the communication strategies between mobile and sensors. Issues 
that make integration difficult are discussed in section V. 

II. Related work
From the information we have collected there is not much work 
done related to the area we are concerned with. However there is a 
proposed solution for developing a mobile application to monitor 
wireless sensor networks [4]. We have used an approach to locate 
the sensors in a network [3], to achieve two way communication 
between mobile device and WSN.

III. Approach to locate sensors
Sensors in a WSN are distributed over an area. In real time 
applications they may be static or mobile; if they are static locating 
them is quiet easy when compared to mobile sensors [2]. There 
are two ways of performing outdoor location when tracking sensor 
devices in a large area such          as a city. The most extended is using 
a GPS module to get the information sent by the satellites on the 
1575MHz band and extract all the information possible (latitude, 
longitude, speed, direction). However, this methodology is not 
effective when requiring mobile scenarios where the nodes can 
change from a clear environment to an indoor one, such as going 
inside buildings, garages and tunnels. An alternative way is taking 
the information sent by the Mobile Phones Cells and looking for 
their location in a previously saved Data Base. This information 
includes Cell ID, Received Signal Strength Indicator (RSSI) 
and Timing Advance (TA) of any of the Base Stations which are 
located in the surroundings. Both GPS and GPRS technologies 
are complementary as a system with both technologies allows 
to track the position inside buildings, garages, and even inside 
tunnels (eg. subway railway system) while maintaining an accurate 
precision in a clear environment where the information from the 
GPS satellites can reach the sensor device.

Fig. 1:Waspmote Bottom Side with the GPS Module, as in [3]

 
Fig. 2:Waspmote Top Side with the GPRS Module, as in [3] 

Integration of Android Operating System with 
Wireless Sensor Network

1Revathi Gujjarlapudi, 2Archana Kakaraparthy, 3Kalyan Mohan Goli
1,2,3KL University, AP, India



IJCST Vol. 3, ISSue 1, Jan. - MarCh 2012 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m370    InternatIonal Journal of Computer SCIenCe and teChnology 

We will use the Wasp mote platform and its open source 
programming API As it has both the GPS and GPRS modules 
in order to extract all the information. Wasp mote with attached 
GPS module is displayed in fig. 2. Waspmote can be used to locate 
sensor nodes in real time and in outdoor and indoor locations due 
to its  GSM/GPRS and GPS modules. The open source Waspmote 
API allows to get all the information needed easily, in [3].

IV. Strategy for Two Way Communication
The requirements for integration to enable communication are 
a mobile device with android platform that has internet facility, 
WSN based on TinyOS and sensor nodes imote2, a control station 
with proper web services, a relational database and an optional 
Digital camera. The control station should be aware of all sensors 
in a WSN. SensorIDs and their locations are stored in the database 
of control center [4].

A. Mobile Requesting Information from Sensor Node
Consider a real time application let it be a remote area in Antarctica 
region where human presence is impossible due to its temperature 
issue and we have employed a WSN in that region to detect 
temperature. Now whenever a user wants to know the temperature 
in a region it requests information from sensor by sending its 
SENSOR_ID to the control center which is a computer. Mobile 
uses its internet connection to communicate with control station. 
Control station locates the sensor basing on the approach discussed 
in section III, and locates the sensor with the ID requested by the 
user. It then looks up the value of temperature attribute in the sensor 
and sends back this information as a XML or image file containing 
this information. Optional digital camera is used to capture the 
image of the area which can also be sent to mobile. 
The fig. (fig. 3), below shows a mobile requesting the control 
center for value of a particular sensor with Sensor_ID=1.Control 
station in turn is acquiring information through its interactive 
web service and responding the mobile through an XML file. The 
web service used is RESTFUL which presents lesser burden on 
communication and requires no additional toolkits on the android 
platform as it is based on (HTTP) internet architecture. GlassFish 
application can be used to implement this strategy in the host. 
Since it is free and has good support for RESTFUL web services 
it can be used. (in [4]) Code in the control station is based on Java 
language as it is portable.

 
Fig. 3: Mobile Requesting Information (in [4])

MySQL Relational Database Management System (RDBMS) is 
used to maintain database of sensors in the control station.

B. Sensor Sending an Alert to Mobile
             In our application of detecting temperature user can also fix a 
threshold limit on the temperature value of the sensor for example 
he can put a value of 20 (200) that is after crossing this value only 
sensor will generate an alert to the mobile. User can change this 
limit value depending on his requirement. Sensor sends an alert 
to the control center which conveys the message to the mobile 
phone and user will also receive the ID of the sensor which has 
sent the alert message. (in [4]). This is how sensor communicates 
with mobile device from fig. 4, below it can be understood that 
a temperature sensor which has crossed its threshold value is 
reporting it to the mobile through control station. This is the basic 
strategy that is required to enable integration between a mobile 
device running Android and a WSN with TinyOS as operating 
system.

Fig. 4: Sensor Sending Alert Message (in [4])

V. Issues Related to Integration  
In the process of integration several questions aroused. We have 
tried to sort out these. The major issues concerned with the 
integration are 

A. Scalability Challenge
 In applications like the one we have discussed above to detect 
the temperature in remote areas, when a user gets an alert from a 
sensor that temperature in a region has crossed the threshold value, 
user may rely on this information or he may doubt the information 
obtained. It is very advantageous and reliable to have large number 
of sensors in a network which will generate alerts simultaneously. 
Whenever so many sensors send the alert user can undoubtedly 
rely on the information obtained as all those cannot go wrong at a 
time. As more sensors are kept into the field more data is captured 
which can enhance decision making. More sensors results in risks 
like large data transfer and information overloading [5].

B. Reliability Challenge
Sensors communicate through low-bandwidth and unreliable 
wireless links compared to wired communication. An individual 
sensor may suffer intermittent connectivity due to high Bit 
Error Rate (BER) of the wireless link, and it can be further 
deteriorated by environmental hazard. The challenge is to provide 
reliable information based on potentially unreliable wireless 
communication networks and unreliable sensor nodes [5].
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C. Dynamics Challenge
Depending on the application it is meant to work the sensors in a 
network may be either static or mobile [5]. For disaster monitoring 
application of detecting Tsunami waves, sensors move in the 
ocean hence there will be no predefined network structure. All 
the network services and applications need to be adaptive. At the 
same time locating those sensors will be an intricate task.

D. Energy Challenge
The major issue that is been a question mark over years is the 
lifetime of the sensor. Longer a sensor node lasts more stable 
the network will be. The lifetime of the sensor node is mainly 
determined by the power supply since battery replacement is not an 
option. To meet the energy requirement, redundant activities should 
be reduced if not eliminated. However, redundancy is desired in 
providing robust and fault-tolerant information, especially when 
individual sensor nodes are potentially unreliable [5]. In contrast 
the battery of the mobile is also a threat for integration. Due to 
constant internet access the mobile battery gets easily discharged 
[4]. However it can be overcome by recharging or replacing 
the battery.  Dynamics and Energy challenges are those which 
always bother and the approach in section III, will be a solution to 
dynamics problem to locate sensors. Hopefully, energy challenge 
will be worked out in future. 

VI. Conclusion
WSN has acquired a lot of importance in real time applications. 
To make the control of the sensors possible by a mobile we have 
used a scenario to locate and another to integrate the sensors with 
mobile device. We presented the possible approaches to locate and 
monitor sensors by a mobile phone. In future, there is a need to 
overcome all the issues aroused and resolve them with appropriate 
solutions. Integration can also be made platform independent so 
that integration is possible with any OS in the mobile phones.
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