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ABSTRACT 

Today, across a wide variety of areas, huge datasets are being 
collected and accumulated at a very high pace. The datasets 
addressed by individual applications are very often 
heterogeneous and geographically distributed, and are used by 
the communities of 2users, which are often large and also 

geographically scattered. Major challenges are involved in the 
efficient and reliable storage, fast processing, cleaning and 
extracting descriptive and predictive knowledge from this 
great mass of data. 

 In this paper, we describe architecture of single point 
interface for data analysis meant for different applications of 
wireless sensor networks. This architecture will help the user 
extract the exact data required and view the output that is 
actually needed by him/her. The paper is divided into five 

sections, section I introduces wireless sensor network, section 
II lists various applications of WSN, section III contains the 
sample data set of different applications, section IV gives the 
proposed solution for performing data analysis and proposed 
architecture followed by conclusion in section V. 
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1. INTRODUCTION 
Wireless sensors are devices that measure a physical quantity 
and can transmit this information wirelessly to another 
location. Wireless sensor network (WSN) typically consist of 
a collection of sensors with their own power supply, wireless 

communication, data storage, and data processing capability. 
Using communication between sensor nodes, data from any 
node can be channeled back to the gateway node and then to 
the required destination using a local network or Internet. The 
sensors within a network can be arranged in any topology viz. 
star, mesh or hybrid [6, 7]. Networks of such embedded 
devices that work together to provide enhanced monitoring 
across spatial and temporal scale are growing in popularity 

[2]. Huge amount of datasets are being gathered due to 
increase of such networks. Though the data is useful many a 
times it is not used to its proper capacity. 

To use the accumulated data to the proper capacity, data 
mining is being performed on them. Data mining is the 
extraction of implicit, previously unknown, and potentially 
useful information from such data. Various tools and 
techniques are available for applying data mining in an 
application [11]. 

2.  APPLICATIONS OF WSN 
A sensor node can be produced and deployed in large 
numbers and thus their resources in terms of energy, memory 
and computational speed and bandwidth can be used. There 
are different sensors such as pressure, accelerometer, camera, 
thermal, microphone, etc. They monitor conditions at different 

locations, such as temperature, humidity, vehicular 
movement, lightning condition, pressure, soil makeup, noise 
levels, the presence or absence of certain kinds of objects, 
mechanical stress levels on attached objects, the current 
characteristics such as speed, direction and size of an object 
[10]. Normally these sensor nodes consist of three 
components: sensing, processing and communicating. WSN 
Applications are widely used in the domains of Military, 
Monitoring and Intelligent Transportations [8]. Some 

examples of application that exist or an evolving are discussed 
below.  

2.1   Military Application 

WSN is used exclusively in the Military domain. The sensors 
are usually deployed on the battle field, and sense the 

unauthorized vehicles and/or intruders and pass this 
information to its base camp. The base camp then takes 
appropriate action. Such applications are mission critical and 
security aspects become major concern in them. [16] 

2.2   Monitoring applications of WSN 

WSN is being used in various specialized monitoring 
application areas such as forest fire monitoring, medical care, 
and agriculture monitoring, structural monitoring. A brief 
discussion of these applications is as mentioned. 

2.3   Forest Fire Monitoring 

Sensors are deployed in the forest which will detect and 
predict forest fire on time and accurately in order to minimize 
the loss of forests, wild animals and people in the forest. The 
sensors will collect data and send it to respective cluster nodes 
that collaboratively process the data and take appropriate 
action [15]. Many forest fire surveillance systems have also 
been proposed [3]. 

2.4    Medical Care 

Sensor networks are also widely used in health care area. In 
some modern hospitals, sensor networks are constructed to 
monitor patient physiological data, to control the drug 
administration, track and monitor patients and doctors who 
are inside a hospital. The motion sensors are used to monitor 

the user’s overall activity and an ECG sensor is used for 
monitoring heart activity [5]. Many health care monitoring 
systems have been implemented till now [1]. 
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2.5    Agricultural Monitoring 

It is very important to monitor a crop growth and field 

environmental information in various places under harsh 
conditions over long periods of time [18].A system is 
proposed to monitor the growing process and can also control 
the environment of green house [17]. This results in 
improvement of product quality. 

2.6    Structural Monitoring 

Structural Health Monitoring is one of the important domains 
of WSN. Structures like heavy duty bridges, tall buildings, 
etc. should be inspected at regular time intervals, and 
repairing or replacing based on the time of use, rather than on 
their working conditions [19].  

2.7    Habitat Monitoring 

Habitat monitoring enables researchers worldwide to engage 
in non-intrusive and non-disruptive monitoring of sensitive 

wildlife and habitats [13]. The GPS enabled sensor nodes can 
be incorporated in collars of animals and geographical 
location data was passed to abase-station using, where 
necessary, other network nodes as repeaters [14]. 

3. SAMPLE DATA SET 
As seen in previous section there are different applications of 
WSN. Each application would gather data frequently in some 
specified but unique format. The analysis of each data set is 
tedious and cumbersome task. Following are the few sample 
data sets collected from different set of applications. 

3.1    Weather Monitoring 

In the past few years, the occurrences of natural disasters have 
been continuously changing our lives, damaging property and 
lifestyle in many different ways. A sensor network is used 
which will send the weather information and can be used to 

prevent enormous damage from natural calamities [4]. 

 

Table 1. Weather Data of Davis Weather Station in Amherst, Massachusetts 

Timestamp Temp Chill HIndex Humid Dewpt Wind HiWind WindDir Rain Barom Solar ET UV 

20060214 00:05 26.4 21.6 26.4 62 15.2 4 10 202 0 29.959 0 0 0 

20060214 00:15 26.6 26.6 26.6 62 15.4 2 6 180 0 29.959 0 0 0 

20060214 00:25 26.6 26.6 26.6 62 15.4 3 6 202 0 29.959 0 0 0 

20060214 00:35 26.6 26.6 26.6 63 15.7 3 6 180 0 29.961 0 0 0 

20060214 00:45 26.9 26.9 26.9 62 15.6 3 8 180 0 29.963 0 0 0 

20060214 00:55 26.7 26.7 26.7 63 15.8 2 6 202 0 29.963 0 0 0 

20060214 01:05 26.7 22 26.7 64 16.2 4 9 202 0 29.965 0 0 0 

 

In Table 1, the data was collected every 5 minutes over a 15 
month period from Feb 2006 to May 2007. We have shown 
here the data at 10 minutes interval. The weather 
station contained sensors for measuring temperature, wind 
chill, humidity, dew-point, wind, wind direction, rain, 

pressure, sunlight, and UV. 
 

3.2    Cattle Monitoring 

 
It is always desirable to implement a health monitoring 
program to observe the condition of animal as well as to 
prevent the outbreaks of animal diseases.. Various researchers 
have used wireless networks with a mounted sensory device 

to track individual animal activity and to monitor the health 
condition [12]. 

 

Table 2. Cattle Movement & Behavior Monitoring in University of Nottingham’s Dairy Centre 

Type Time Date Lat Lon Timeoffix Status SOG COG 

GPS 1152012609000 040706 52.839488 -1.251200 103111.879 V 0.0 0.0 

GPS 1152012618000 040706 52.839488 -1.251200 103120.878 V 0.0 0.0 

GPS 1152012628000 040706 52.839488 -1.251200 103129.878 V 0.0 0.0 

GPS 1152012637000 040706 52.839488 -1.251200 103138.877 V 0.0 0.0 

GPS 1152012646000 040706 52.839488 -1.251200 103148.877 V 0.0 0.0 

GPS 1152012655000 040706 52.839488 -1.251200 103157.876 V 0.0 0.0 

GPS 1152012664000 040706 52.839488 -1.251200 103206.876 V 0.0 0.0 

GPS 1152012673000 040706 52.839488 -1.251200 103215.875 V 0.0 0.0 

GPS 1152012680000 040706 52.839488 -1.251200 103221.875 V 0.0 0.0 

 

 

http://weather.cs.umass.edu/
http://weather.cs.umass.edu/
http://weather.cs.umass.edu/
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Table 2 contains traces of data collected every 3 minutes from 
04 July 2007 to 13 July 2007. We have shown here at the 
interval of 9 minutes. The sensors measured, date of the 
measurement, latitude, longitude, time in GMT, status, course 
of the ground, mode, number of satellites used for the fix, 

position dilution of precision, horizontal dilution of precision 
and vertical dilution of precision. 

There are numerous applications of wireless sensor networks. 
Each field/application gathers some data, analysis the data and 
takes corrective actions based on the analysis done. In each 
application, it has its own interface which does the 
aggregation and analysis of data.  

Here, we are proposing single point architecture for data 

analysis of data collected through different applications in 
wireless sensor networks. With the help of the interface, the 
user would be able to analyze the data, irrelevant of the 
application he/she is using to gather it. 

4. PROPOSED SOLUTION & 

ARCHITECTURE 
In this paper, we propose a single point interface for data 
analysis of data gathered using WSN architecture. Using this 
interface, we intend to analyze the data so that the user can 
effortlessly do a comparison with the previous analysis done 

and then can take decisions. The user can also integrate an 
interface easily in the respective domain. 

The proposed solution can be divided into seven different 
phases. First, the data is to be collected and its pattern is to be 

identified from different applications of WSN. Then the data 
is stored in XML which has self-documenting format that 
describes structure, field names and its values. The concept of 
data warehouse is used for data storage. Decision making is a 
critical aspect in any application; the Decision Support 

System helps in managerial decision making, especially with 
unstructured information. The web-service would be created 
for the support of decision system and it can be used through 
the single point interface. The web service can be added in 
any domain and it would be helpful in taking decisive actions. 

The architecture shown in the Figure 1, shows that each 
application will provide the data in their own format to the 
single point interface.  The proposed architecture will provide 

a web service which would capture the data of the respective 
application. Once the data is captured, the data is stored in the 
warehouse. Data warehouse is used for managing large 
amounts of data in an effective and efficient manner [20]. 
Once the data has been gathered, the data cleaning and 
manipulation process is done where the data is being filtered 
in a standard format as per the requirements of the user. The 
XML data generated is stored in relational database.  

The results of the data analysis can be obtained in different 
formats as per user’s requirements. Like, the user may 
generate tabular outputs, pie charts if required. The graphical 
user interface is web-based, and it allows remote interaction. 
The workflow of the proposed architecture is shown in Figure 
2.

 

 

Fig 1: Single Point Architecture 
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5. CONCLUSION 
With the increase in usage of wireless sensor networks for 
gathering data, huge amount of data is being gather at rapid 
pace. Researchers usually spend more time in developing a 
GUI and analyzing the data. The proposed architecture will 

provide a single point interface to the user for data analysis 
irrespective of its application domain.  

The main idea here is to allow user to incorporate a graphical 
interface easily into his respective domain. The GUI will 
allow the researcher to concentrate on analysis algorithms. It 
will also provide in depth and detailed information of the data 
gathered. The user can easily compare the result of the newly 
gathered data set with the previous analysis and then can take 

required decisions.  

 

The facility of universal data accessibility will also help the 
user to perform the operations across remote destinations.  As 

the analysis of the data can be done faster, it would result in 
getting more time for taking actions. The resultant web 
services will be a software system designed to support 
interoperable machine to machine interaction over a network. 
The web services would be self-contained and self-describing 
and will communicate using open protocols. Using this web 
service, the user will be able to exchange data between 
different applications and different platforms.  

We intend to use open source technology for the development 

of the architecture, so the cost would not be a problem. Thus 
an overall enhancement would be specified by giving a single 
point framework for data analysis of data collected using 
wireless sensor networks.

 

Fig 2: Workflow of the Architecture 
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