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Abstract— The area sensor network has long history and many kind of sensor devices are used in various real life 
applications. Here, we introduce Wireless sensor network which when combine with other areas then plays an important role 
in analyzing the data of forest temperatures, bioinformatics, water contamination, traffic control, telecommunication etc. Due 
to the advancement in the area of wireless sensor network and their ability to generate large amount of spatial /temporal data, 
always attract researchers for applying data mining techniques and getting interesting results. In this paper, we present the 
detection of sensor data irregularities, sensor data clustering, pattern matching and their interesting results and with these 
results we can analyze the sensor node data in different ways.   
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I. INTRODUCTION  
 

Wireless sensor network grows and rapidly improves, 
this enable the new communication services. 

Sensor networks are most useful way to collect the 
various parameters and information needed by 
environments like industrial, home, shipboard, 
buildings, utilities, transportation system automation 
etc. Recent various areas like terrorist and animal 
welfare countermeasures require distributed sensor 
network that can be deployed easily using aircraft, 
and have self-organizing capabilities etc. with the 
advancements in the recent technology development 
of small, battery-powered, wireless sensor nodes  is 
enabled. But, sensors have serious resources 
constraints including battery lifetime, communication 
bandwidth, CPU capacity and storage. Also, due to 
increase in mobility of the sensor node may increase 
the complexity of sensor data because a sensor may 
be in a different neighborhood at any point of   time. 
Whenever we need to install a sensor network then it 
must be fast, easy to install and maintain. Sensor 
network basically consist of large amount of sensor 
nodes that are deployed to large physical area to 
monitor and detect the real time environmental 
activities. These sensor nodes works together to 
collect the data like temperature humidity, 
acceleration etc from surroundings. As, wireless 
sensor networks consisting of such sensors nodes 
those create exciting opportunities for large scale, 
data intensive measurement and surveillance 
applications. In such type of application, in order to 
take intelligent decision mine sensor data or readings 
for pattern. In this paper, we study the challenges, 
problems and the solution comes out to be from 
mining data from live sensor nodes. 
As sensor network is useful in application like in 
habitat monitoring, health monitoring, traffic, 
weather, pollution etc and in all such real life 
application sensor nodes generate large amount of 

data so mining data is really a fruitful task. Also, wild 
life habitat surveillance, battlefield troop 
coordination, and traffic monitoring are the initial 
application of data mining. 
Due to advancement in the wireless sensor networks 
the networks have ability to generate a large amount 
of data, and to find out the useful knowledge 
regarding the sensor network we apply data mining 
techniques. 
Here we link up the wireless sensor network with 
environment monitoring and this link helps in various 
areas like in fire detection in forest areas, saving wild 
life, and in other tropical conditions by analyzing 
temperature, humidity etc. 
In this paper, we present the few important data 
mining techniques like data pre-processing, cluster 
analysis and pattern matching. These are the 
techniques which we applied to the senor data so that 
we got the appropriate result and we analyze the 
results. 
We organize this paper as follows. Section 2 reviews 
the related works in wireless sensor network field and 
briefly discusses the background knowledge related 
to sensor network and data mining techniques. 
Section 3 presents the dataset that we had taken for 
the experiment. Section 4 presents the 
implementation strategies of the data mining 
techniques which we applied to sensor data. Section 5 
shows the results. Section 6 concludes this paper. 
Section 7 presents the future scope. 
 
II. LITRATURE SURVEY  
 
Area of sensor network is very wide and used in 
various applications. There has been much work done 
in data mining, sensor network, data stream etc. but 
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very less work has been done at the combination of 
these areas. So we introduce the combination of 
wireless sensor network and data mining to get some 
interesting and fresh results. Research in WSNs area 
has focused on two separate aspects of such 
networks, namely networking issues, such as 
capacity, delay, and routing strategies; and 
application issues. The beauty of sensor networking 
protocols is that they attracted a tremendous amount 
of research effort. For large sensor network the 
management of sensor database is itself a big task. 
Query processing techniques have been proposed for 
acquiring and managing sensor data. One major 
research goal of this problem in the database 
community is to efficiently detect outliers in a large-
scale database. To collect the data we treat the Sensor 
networks as databases and SQL queries. Clustering of 
sensor network is related with network topology, not 
on the sensor data.  
In our study we are basically concentrating towards 
Spatial-Temporal data. Traditional data mining works 
on Association Rule, looking for patterns of the form: 
“Customers who buy bread, also buy milk, with 
probability x%.” There is significant literature. The 
area of spatial-temporal data is limited and always 
looking for rules of the form “customers who buy 
cars now, will buy tires in 2 years.”, with such kind of 
rules we can extend our research area. We will use 
some of the matching algorithms to detect correlated 
sequence  
There is much literature regarding irregularity 
detection. But, none of these approaches are directly 
applicable to a wireless sensor network environment. 
In this paper, we are focusing towards the area of 
detection of irregular pattern. Either detect irregular 
sensory data of a single attribute with respect to time 
and space or detect the irregular patterns of multiple 
sensory attributes.  
The main problem with detecting irregularities is to 
find those sensory values that deviate significantly 
from the norm. This problem is very important 
because if we are getting irregular data continuously 
then we can detect weather the tropical condition 
around the sensor node are not well or we have faulty 
sensor node. So, Detection of irregularities in the data 
strongly related to modeling of sensor data. 
To find out the irregularities in the multi-attribute 
pattern detection problem we assume that that there 
are some normal patterns among multiple sensory 
attributes, which are true in some natural phenomena. 
Hence, whenever some of these normal patterns are 
broken somewhere, then the irregularity in the data is 
detected and reported. Similarly, in finding the 
irregularities in the single attribute sensor data 
problem, we examines the temporal and spatial 
characteristics of a sensor node and find out the 
irregularity in comparison with the node’s previous 
data or the data of the neighbor node. 
 

III. DATASET  
 
We download the dataset for our work from 
http://daac.ornl.gov/LBA/guides/CD04_Meteorology
_Flu xes.html, this data is presented as value 
measured at 30 minute interval over 3.5 years and 
compiled at the km 83 tower site. This data includes 
the variables relate to meteorology, soil moisture, 
fluxes of momentum, heat, water vapor, and carbon 
dioxide beneath the flux sensors. 
 
IV. IMPLEMENTATION STRATAGY  
 
The goal of the work is the development of new data 
mining techniques for knowledge discovery in 
monitoring environmental activity like detecting 
forest fire databases and a decision framework is used 
to inform the development and placement of the 
sensor networks. Thus, our goal is not restricted to 
one environmental problem, but it will produce a 
generalizable solution to the issue of interpreting and 
using environmental data. Hence we need huge 
amount of data for the well-defined and accurate 
results. 
 
A. Sensor Data Pre-processing 
Data Pre-processing involves cleaning the data by 
putting in missing values and removing uninteresting 
data. It may also include summarization and 
aggregation of the data. This step basically involves 
preparing the data for analysis. So, firstly we can 
detect the irregularities in the sensor data and apply 
pre-processing technique. Pre-processing involves 
cleaning the data by putting in missing values and 
removing uninteresting data. It may also include 
summarization and aggregation of the data. This step 
basically involves preparing the data for analysis. 
Hence with the help of weka's filtering tool we 
preprocess our dataset. 

 
B. Sensor data Clustering 
The term Data Clustering means the process of 
organizing or arranging a set of objects into groups or 
clusters in such a manner so that objects within a 
cluster have the most similarity to one another and 
the most dissimilarity to objects in other clusters. 
Clustering is a useful and basic task in data mining. 
We generally used it as initial step in data mining for 
future data analysis. So, here we purpose clustering of 
sensor data along with their sensor attributes. Here, 
we use the simple of K-Means clustering algorithm 
for making clusters of sensor node data in a wireless 
sensor network. 
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TABLE I.  USEFUL DATA FOR MINING 

 
 
These are the attributes to which we are focusing and 
do our research work. 
 
V. RESULTS  
  
Here, we firstly show the result of the clustering by 
applying the k-mean algorithm, where we take the 
value of k=6 because with this value number of 
squared errors within the cluster is reduced. Also, 
when we apply the k-mean algorithm to our dataset 
then it creates 1354 instances and missing values 
were replaced with mean/mode. Now, for each cluster 
number of instances was divided as shown in table: 
 

TABLE II.  CLUSTER INSTANCES 

 
The cluster centroids for all the clusters and for each 
attribute can be given as follow: 

TABLE III.  CLUSTERING RESULTS OF THE 
SALECTED ATTRIBUTES 

 

 
 
The above results have more accuracy because as we 
increase the value of k then the squared error 
decrease and we get more valuable result. Now when 
we want to figure out the different climate attributes 
for different aspects these results really help. For 
example let we want to determine the forest fire in a 
particular region then using the above clustering 
result we will easily figure out the area. 
Here, we plot the graph for some attributes. The 
analysis graphs are done by using weka tool. In these 
graphs the x-axis denotes the time slice and the y-axis 
denotes the various attributes. 
 

 Wind Analysis 

 
Fig. 1 Graph soil moisture at 40 cm 

 
 Temperature (64 m) Analysis 

 

 
Fig 2. Graph Temperature at 64 m 
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 Temperature (2 m) Analysis 

 
Fig 3. Graph Temperature at2 m 

 
 Downward flux of solar radiation Analysis 

 
Fig 4. Graph for downward flux of solar radiation 

 
 Upward flux of solar radiation Analysis 

 

 
Fig 5. Graph for upward solar flux 

 
 Rain Analysis 

 

 
Fig 6. Graph for rain 

 CO2 Flux Analysis 

 
Fig 7. Graph for CO2 flux 

 
 Soil Moisture(40 cm) Analysis 

 
Fig 8. Graph for soil moisture analysis at 40 cm 

 
In the above graphs, blue denotes for small values 
and orange denotes higher values. Now, these graphs 
shows the variation in values of different attributes 
with respect to time and whenever we want to match 
these pattern according to time then these graphs are 
really helpful. 
So, whenever we require pattern matching to analyse 
the environment activities at different time and in 
different weather conditions then we use the above 
graphs. 
For this we define the reference frame for normal 
pattern for different attributes then discover reference 
frame that results the patterns with multiple 
irregularities and finally if there is change in data 
values then automatically adjust for normal patterns 
and discover irregularities. For example in winters, 
from each sensor node we calculate the minimum and 
maximum temperature and plot the graphs to analyses 
the data. If there is fire in forest then to Detect this we 
introduce the concept of pattern matching strategy 
and match the graphs of different nodes. This results 
the graph which shows irregular points and different 
from the graphs of other node then from this we 
quickly find the fire area. 
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VI. DISCUSSION   
 
As future work, we will consider more about fault 
tolerance, power consumption, scalability, inter 
sensor node communication and most important is 
security. We use the sensor network and data mining 
concept in other application areas like detecting 
tsunami, detecting heart attack etc. We also try to 
introduce the concepts of machine learning for further 
analysis and try to find out more interesting and 
correct results. 
 
CONCLUSION    
 
As, the sensor network is used at large scale in 
various applications. These sensor networks produce 
large datasets, which will require sophisticated data 
mining techniques and also, modeling to enable 
optimal decision making. In this paper, we identify 
the major challenges for mining data from large 
sensor data. Here, various useful techniques of data 
mining are discussed which we are applied to 
wireless sensor network data for monitoring the 
environmental activities. The main area which we 
focus is accuracy and enhancement in the 
performance of getting the correct and fruitful results. 
We identify some of the research problems to work 
on sensor data irregularities detection, sensor data 
clustering and pattern matching. The work described 
in this paper link up the development of new 
knowledge discovery and decision making research 
designed to evaluate and optimize sensor network. 
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