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ABSTRACT  

 

:-Wireless Sensor Networks are widely used in real world applications. Such networks produce uncertain data. Such data can be queried in 
WSN. However, achieving top-k query processing is a challenging task. This also needs to reduce transmissions. In other words, optimization of 
data transmissions can reduce the communication cost. This will improve the performance of WSN. Top-k queries are the means of optimizing 
communications in WSN. In this paper we proposed an algorithm named Energy Efficient algorithm that performs the top-k query processing. 
We also built a prototype application to demonstrate the proof of concept. We used the bench mark dataset available over Internet pertaining to 
Adult Daily Life (ADL). This dataset captures the daily life of adults with respect to various events like sleeping, toileting and so on. The 
empirical results reveal the usefulness of the application.  
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INTRODUCTION 
 
Wireless Sensor Networks are widely used in the real world for 
collecting and using information in both civilian and military 
applications. The applications are in the fields of healthcare, 
transportation, commerce, industry, science and military. The 
data is collected from sensor devices and the quality of sensors 
improves the quality of data collected from sensors. The 
precision and other qualities play an important role in sensing. 
Based on the work done, the sensors can be divided into 
multiple kinds such as voltic sensors, humidity sensors, and 
binary sensors and so on. The sensors can also make use of 
GPS technology so as to sense the data correctly. The sensors 
in WSN can produce huge amount of uncertain data which can 
be queried. However, query processing when taken place 
normally the communication cost is more. This will lead to the 
performance issues in WSN. To overcome this problem top-k 
query processing concept is used in this paper. A typical WSN 
is presented in Figure 1.  
 
As can be seen in Figure 1, it is evident that there are many 
sensors running in different zones. They need to transmit data 
to base station. The base station can be subjected to querying. 
Thus the query with top-k probability is very important for 
WSN to reduce transition power. In this paper we proposed an 
algorithm for effective communication in WSN. The algorithm 
is known as energy efficient algorithm which is responsible to 
produce top-k results will less cost. Thus the communications 
in WSN can become optimized for good performance. The 
remainder of this paper is structured as follows. Section II 
provides review of relevant literature. Section III presents 
proposed system. Section IV presents implementation. Section 
V presents experimental results while section VI concludes the 
paper.  
 
*Corresponding author: Kavitha, S.      
Department of Computer Science and Engineering, JNTU College Of 
Engineering, Anatanpuramu, India. 

 
Related works 
 
In this section review of literature is made on top-k query 
processing in WSN and top – k queries on uncertain data. The 
researchers in (Silberstein et al., 2006) (Sharaf et al., 2004), 
(Zeinalipour-Yazti et al., 2005) and (Madden et al., 2002) 
made extensive study on these areas. Due to the limitations in 
resources the WSN is vulnerable to various attacks. However, 
in this paper its effectiveness in communication is considered. 
When data is more and the transactions involve huge amount 
of data, the lifetime of the network is lost. That is the reason 
top-k queries can reduce the amount of data to be transferred. 
In (Han et al., 2004) and (Sharaf et al., 2004) approximation 
based data aggregation techniques came into existence. In the 
same fashion, later on, approximation based top-k queries 
concept was introduced in (Silberstein et al., 2006). A model 
driven approach for the same is presented in (Xu et al., 2006) 
while further study is found in (Wang et al., 2008) and (Wu            
et al., 2007).  
 
Many researches were made recently. For instance in (Ye                   
et al., 2010), (Li et al., 2009), (Cormode et al., 2009), (Lian 
and Chen, 2008), (Soliman et al., 2007) and (Jin et al., 2008) 
there was research on top-k query processing. The query 
processing was made in WSN especially for top-k query 
processing. As this kind of query processing bestows 
advantages besides increasing the life of network, it is very 
useful. In this paper a new algorithm is proposed towards 
optimizing transmissions in WSN.  
 
Proposed solution for Top-K Query Processing 
 
As the WSN is widely used in many real world applications, it 
became imperative that the communication cost of the network 
is optimized. Top-k query processing can reduce the 
communication cost.  
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In this paper we proposed an algorithm named “Energy 
Efficient Algorithm” for top-k query processing. The algorithm 
is as follows.  
 

 
 

Figure 1. Wireless sensor network with multiple zones 
 

Proposed Algorithm 
 

Algorithm : Energy Efficient Algorithm 
Purpose     :To process top – k queries on dataset 
generated by sensors 
Inputs        : dataset, top-k query 
Outputs     : Top – K results 
STEP 1: PRE-PROCESSING 
Load given dataset into a reader object 
Write the dataset content to a relational table 
STEP 2: IDENTIFY PROBABLE TOP K 
COLUMN 
For Each Column in Dataset 
       IF column is top k probable 
           Choose column as Candidate for Top K 
Processing 
       END IF 
END  
Initialize F to hold unique field values 
For all values in chosen Column 
     Add unique value to F 
END 
STEP 3: : PROCESSING  TOP –K QUERIES 
Initialize R for holding top K Results 
Populate F on UI  
Take Top K Input from End User 
Extract all rows from dataset that satisfy user 
selection 
Compute ranking for rows 
Sort rows in ascending order by rank 
Populate top K rows into R 
Return R 

 

Listing 1. Proposed algorithm for top – k search 
 
As can be seen in Listing 1, it is evident that the algorithm has 
multiple steps that can be used to complete the processing of 
Top-k queries. In step 1, pre-processing takes place. Step 2 
focuses on identifying probable top-k columns. Step 3 is meant 
for actually processing top-k queries can be showen in below 
Figure 2. The dataset details are as given below. 

 
 

Figure 2. Top-K Query Processing 
 

Data Set Used for Experiments 
 
Activities of Daily Living (ADLs) Recognition Using Binary 
Sensors are captured to form this dataset. This dataset 
comprises information regarding the ADLs performed by two 
users on a daily basis in their own homes. This dataset is 
composed by two instances of data, each one corresponding to 
a different user and summing up to 35 days of fully labeled 
data. Each instance of the dataset is described by three text 
files, namely: description, sensors events (features), activities 
of the daily living (labels).  Sensor events were recorded using 
a wireless sensor network and data were labeled manually. 
 

Start time                 End time                 Activity-
------------------       --------------------           
2011-11-28 02:27:59  2011-11-28 
10:18:11  Sleeping   
2011-11-28 10:21:24  2011-11-28 
10:23:36  Toileting  
2011-11-28 10:25:44  2011-11-28 
10:33:00  Showering  
2011-11-28 10:34:23  2011-11-28 
10:43:00  Breakfast  
2011-11-28 10:49:48  2011-11-28 
10:51:13  Grooming  
2011-11-28 10:51:41  2011-11-28 
13:05:07  Spare_Time/TV   
2011-11-28 13:06:04  2011-11-28 
13:06:31  Toileting  
2011-11-28 13:09:31  2011-11-28 
13:29:09  Leaving  
2011-11-28 13:38:40  2011-11-28 
14:21:40  Spare_Time/TV   
2011-11-28 14:22:38  2011-11-28 
14:27:07  Toileting  
2011-11-28 14:27:11  2011-11-28 
15:04:00  Lunch   
2011-11-28 15:04:59  2011-11-28 
15:06:29  Grooming  
2011-11-28 15:07:01  2011-11-28 
20:20:00  Spare_Time/TV   
2011-11-28 20:20:55  2011-11-28 
20:20:59  Snack  
2011-11-28 20:21:15  2011-11-29 
02:06:00  Spare_Time/TV   
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2011-11-29 02:16:00  2011-11-29 
11:31:00  Sleeping   
2011-11-29 11:31:55  2011-11-29 
11:36:55  Toileting  
2011-11-29 11:37:38  2011-11-29 
11:48:54  Grooming  
2011-11-29 11:49:57  2011-11-29 
11:51:13  Showering  
2011-11-29 12:08:28  2011-11-29 
12:18:00  Breakfast  
2011-11-29 12:19:01  2011-11-29 
12:22:00  Grooming  
2011-11-29 12:22:38  2011-11-29 
12:24:59  Spare_Time/TV   
2011-11-29 13:25:29  2011-11-29 
13:25:32  Snack  
2011-11-29 13:25:38  2011-11-29 
15:12:26  Spare_Time/TV   
2011-11-29 15:13:28  2011-11-29 
15:13:57  Toileting  
2011-11-29 15:14:33  2011-11-29 
15:45:54  Lunch   
2011-11-29 15:49:51  2011-11-29 
15:50:54  Grooming  
2011-11-29 15:52:04  2011-11-29 
16:17:58  Spare_Time/TV   
2011-11-29 16:18:00  2011-11-29 
16:31:27  Toileting  
2011-11-29 16:34:17  2011-11-29 
17:08:07  Spare_Time/TV 

 

Table 1. Shows a portion of ADL dataset 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Implementation  
 
We built a prototype application in order to demonstrate the 
proof of concept. The proposed algorithm is applied on real 
time dataset which is captured on Adult Daily Life.  The 
dataset has data pertaining to various activities or events of 
adults and their starting and ending times. The aim of the paper 
is to implement a solution for optimizing the top – k queries in 
wireless sensor networks. The methodology used to implement 
is described here. First of all sensor dataset is obtained on 
Adult Daily Life, and then the proposed algorithm is applied 
on the dataset using a web based application. The algorithm is 
able to produce top-k results on making queries based on 
selected activities. As can be seen in Figure 3, the energy 
efficient algorithm is able produce events and their 
corresponding frequencies as an intermediary step. Afterwards, 
the algorithm produced final top-k results based on selected 
event. As can be seen in Figure 4, it is evident that the top-k 
results are produced for the event breakfast. This way for every 
event top-k results can be generated by the algorithm.  
 
Experimental Results 
 
Experiments are made with the prototype application which 
facilitates the user to view top-k results. For each activity the 
algorithm can produce frequency of the events and produce the 
top-k results.  As can be seen in Figure 5, it is evident that the 
events are presented in the graph that reflects the event 
dynamics of the two families of people studied by deploying 
two sets of sensors. The sensor produced data is analyzed and 
mined so as to produce the event wise count of individuals.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3. Activities of adults and the frequency of events 
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Figure 5. Shows Adult Daily Life events
 

 

Figure 6. Shows Adult Daily Life events (Experiment 2)
 

Figure 4
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Shows Adult Daily Life events 

 
Shows Adult Daily Life events (Experiment 2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Shows Adult Daily Life events (Experiment 3)

Figure 7. Cost Optimization using synthetic data
 

 

Figure 4. Shows top-k results for the event “Breakfast” 
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Shows Adult Daily Life events (Experiment 3) 
 

 
 

Cost Optimization using synthetic data 
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Figure 8. Cost Optimization using real data
 
 

As can be seen in Figure 6, it is evident that the events are 
presented in the graph that reflects the event dynamics of the 
two families of people studied by deploying two sets of 
sensors. The sensor produced data is analyzed and mined so as 
to produce the event wise count of individuals. The results are 
of experiment 2.  As can be seen in Figure 7, it is evident that 
the events are presented in the graph that reflects the event 
dynamics of the two families of people studied by deploying 
two sets of sensors. The sensor produced data is analyzed and 
mined so as to produce the event wise count of individuals. 
The results are of experiment 3.  
 

Performance Evaluation 
 
The previous experiments on adaptive algorithm are conducted 
on a setting that exhibits dynamic changes with certain 
temporal locality. Since the algorithm dynamically adapts to 
the changes by switching to appropriate methods, it provides 
an additional saving over the other algorithms. When compare 
to existing method the proposed method the cost o
is reduced. First validate the effectiveness of proposed methods 
in reducing the transmission cost using synthetic data and real 
data .the cost optimization clearly shown in below graphs
 
Conclusion 
 
In this paper we studied the problem top-k 
The nodes in WSN can produce huge amount of uncertain data. 
Querying such data in a cost-effective fashion is the need of 
the hour. Therefore our study focused on processing top
queries in WSN. Towards this end we proposed an algorithm 
for achieving top-k results. The proposed algorithm also incurs 
less cost for producing top-k results. We built a prototype 
application for demonstrating proof of concept. The application 
provides user-friendly interface and the users can have queries 
on the data. The ADL dataset is used for experiments. The 
dataset has details of adults’ daily life which reflects the 
priorities or the time spending patterns of adults. The 
experimental results reveal that the system is useful and can be 
used in real world applications.  
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