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ABSTRACT:   

 
Sensor network is the collection of sensor nodes, which sends the live data (sensed data) to 
the base station or the nearest neighbors. As the sensor nodes are driven by limited power 
battery, an efficient utilization of energy is essential to use the network for a long time period 
and prevent data losses as much as possible. Data quality is directly related to a sensor node’s 
life. Limited database memory, limited power and complex network structure are the main 
characteristics of a sensor node and it’s a challenge to ensure data quality for the nodes. For 
all such nodes it is essential to ensure that each time the nodes form an updated route path 
and continue data sensing even if any failure occurs. The main goal of this paper is to 
improve data quality by implementing a mobile agent based algorithm, backup database 
approach, Tiny DB SQL filter query which will work for every node that has a probability of 
failure due to low energy. This paper mainly focuses on the improvement of data collection by 
using modified k-d tree approach. 
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[1] INTRODUCTION  

A mobile ad-hoc network (MANET) is a multi-hop wireless network where nodes 

communicate with each other without any pre-deployed infrastructure. The dynamics of 

wireless mobile ad-hoc networks as a consequence of mobility and disconnection of mobile 

nodes pose a number of problems in discovering topology and designing convergent and 

reliable routing schemes for effective communication between any source and destination. 

Therefore, topology discovery and routing information issue is very important in the context 
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of mobile ad-hoc wireless networks. The quality of data in such MANETs are depends upon 

the network lifetime and the structures. This data quality issue can be improved by the 

implementation of different agent based communication model.  

In recent years wireless sensor networks (WSNs) have become an established 

technology for a large number of applications, ranging from monitoring (e.g., pollution 

Prevention, precision agriculture, structures and buildings health, wild animals, weather), to 

event detection and target tracking (e.g., surveillance). WSNs usually consist of a large 

number of sensor nodes, which are battery-powered tiny devices. These devices perform 

three basic tasks: (i) sample a physical quantity from the surrounding environment, (ii) 

process and store the acquired data, and (iii) transfer them through wireless communications 

to a data collection point called sink node or base station. The devices are cost effective and 

neither need to have any wired network connection nor human interaction to collect and store 

the data but there are several challenges associated with creation of quality results. 

The main goal of the data quality management is to apply some of the existing 

technologies for data collection, aggregation, data fusion and then implementing a modified 

agent based algorithm which will work for the nodes with low power or probability of 

switching off. Additionally the work will continue to form a backup database to prevent data 

losses. The idea of this paper is to provide a framework to manage data quality of the sensor 

network. The network lifetime and node lifetime are directly proportional. So, to produce a 

quality data hence we need to improve both the network and node’s lifetime. In this paper to 

maintain data quality a backup database method, an agent based data collection from the 

nodes with probability of failure due to low power, an agent based energy efficient routing 

techniques, modification of aggregate based queries for the nodes are used. The basic goal of 

the work is to provide some of the algorithmic approaches to solve such problem and the 

theoretical ideas that can be implemented for the further research.  

 

[2] RELATED WORK 

The main goal of this section is to survey the related works associated with the 

management of data quality. The section comprises survey of data collection techniques used 

in WSN, data aggregation, data quality control by semantics, and mobile agent based data 

recovery system for improving data quality. 

 

[2.1] DATA COLLECTION IN WIRELESS NETWORKS 

The first steps of any good quality data is a good collection method. In [1] the data 

collection of sensor network with mobile data collector has introduced in where the mobile 

data collector can be exploited to get data sensed by a number of nodes sparsely deployed in 

the sensing field. In this work the main focus is to collect data in energy efficient manner. 

The data discovery and transfer analysis has taken as a part of data collection method. A 

second approach of data collection method is described in [2] with mobile elements (ME). 

ME is also based on mobile data collector. In [3] the author has mentioned techniques to 

collect the data using mobile relay nodes. In this paper the author have mentioned a few data 

collection model to collect the sensor data like fixed sensor-sensing model, roaming sensor 

sensing model and using mobile relay node model, in which nodes that transmit data are 

physically detached from nodes that sense environment data. In [4] the author has proposed a 
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sensor data collection through gateways in a mobile mesh network. The gateways used in this 

network are mainly mobile nodes, typically onboard unmanned aircraft (UA) or ground-based 

vehicles. They communicate with SMS through links external to the MANET that support IP. 

Ethernet 802.11 wireless LAN, CDMA, and satellite connections have been also tested within 

the architecture. Each gateway may have connectivity to any number of SMS, or none at all. 

As well, each SMS may be served by multiple gateways. This many-to-many association 

presents considerable challenges in promoting reliability. In this network, special terminus 

nodes are attached to sensors which participate in the MANET, and also present a second 

interface to sensors. Terminus nodes are intermediary between the MANET and the sensors. 

Sensors can communicate to terminus over links as simple as serial line IP (SLIP).  

 

 

 

 

[2.2] DATA AGGREGATION 

Data aggregation is a process of aggregating the sensor data using aggregation 

approaches [5]. There are different centralized aggregation algorithm like LEACH (low 

energy adaptive clustering hierarchy), TAG (Tiny Aggregation) used in sensor network. This 

aggregated data is transferred to the sink node by selecting an efficient path. Data aggregation 

can be categorized as centralized aggregation, in-network aggregation [6] and tree-based 

aggregation [7].  

 

[2.3] DATA QUALITY CONTROL BY SEMANTIC 

 In [8] the data quality control approach have been implemented which is based on 

understanding the meaning of the data and based on the metadata. The works related to the 

data quality management discussed above [1, 2, 3, 4] is to improve the data in terms of a good 

collection, aggregation, transfer and semantics. Though the work is based on a Big data, but it 

can be continued as Big data sensor network model. 

 

[2.4] MOBILE AGENT BASED DATA RECOVERY SYSTEM FOR 

IMPROVING DATA QUALITY 

Most recent works for the data recovery or missing data management in wireless sensor 

network is based on a mobile agent. In [9] the work is based on a mobile agent data re-

gathering system where data can be collected even when some of the agent nodes disappear. 

However the authors have not pointed out much on the energy efficiency management for the 

low powered sensor node. In [10], the authors proposed a data gathering method using an 

agent in wireless sensor networks. In general, data gathering using an agent is effective when 

there are many sensor nodes involved in sensing. In this method, an agent generated by the 

sink moves among sensor nodes, acquires sensor data of the sensor nodes which it visits, and 

goes back to the sink. This method can reduce traffic for sensor data gathering because the 

agent aggregates sensor data. In [11] author proposed an agent-based model for topology 



A MODIFIED PROBABILISTIC K-D TREE APPROACH TO IMPROVE THE DATA QUALITY OF SENSOR NETWORK 
 

 

Krishnendu Saha and Chandrani Ray Chowdhury 

 
4 

discovery and routing information fusion in mobile ad-hoc networks where the work is 

distributed in topology discovery and routing information fusion. The scheme assumes 

availability of an agent platform in the mobile nodes of ad-hoc network. However, in the case 

of non-availability of agent platform agents perform traditional type of communication by 

using message exchanges to achieve their task. The agents use a knowledge base for inter 

agent communication, which is based on blackboard architecture. 

 

[3] PROPOSED MODEL 

Topology discovery and route information fusion based on different routing metrics 

and the network user’s requirements in ad-hoc networks is one of the challenging issues due 

to the highly dynamic nature of mobile nodes. In this proposal, a model is given for topology 

discovery and route information fusion in ad-hoc networks by using mobile agents. Mobile 

agents discover the links between the mobile nodes to perform routing information fusion and 

build pre-computed paths so that mobile users can communicate with each other based on 

other requirements (power/bandwidth/reliability/bandwidth and delay aware) of the network 

users. The model ensures network connectivity even under the conditions of uncontrolled 

mobility of nodes. It is observed that agent-based approach supports component-based 

software engineering features and facilitates flexible and adaptable discovery and routing 

information fusion services. Proposed model can also be used for routing information fusion 

in Internet by considering different routing metrics such as bandwidth utility, delays, hops, 

cost and loss probability. Node movement within the MANET can be considered as node/link 

failures. By modifying discovery and routing agents, we can apply the proposed scheme to a 

heterogeneous network that comprises Internet and wireless networks (i.e. mobile Internet). 

 

[3.1] DATA COLLECTION 

A good data collection will leads to a better data quality. Hence a good data collection 

method can prevent data loss and unwanted data. The data collection method is to form a 

localization technique with region based data collection method with a probability factor. 

Target zones are divided into few locations. Initially each zone has an equiprobable chance to 

be chosen by the sensor nodes. Then based on the density of the data collected from each 

region probability factor for these zones will be updated as high, medium, average and low. 

So in next round the no of node allocation or targeting the zone will be high. In this approach 

of data collection could be accurate, dynamic and good in nature. For the region division, we 

can take the techniques of the k-d tree method for division and as well as recursive division 

and implementation into tree the following pictures will let users to understand and then the 

work will be for the proposed system algorithm. 

 

[3.1.1] PROPOSED WORK WITH MODIFIED K-D TREE WITH 

PROBABILISTIC APPROACH 

The proposed work is based on the modified work in k-d tree with probabilistic 

approach with a probability factor p, based on the data collection will be happened. The 

modified algorithm is as follows: 
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Figure: 1. Proposed modified k-d tree algorithm with probabilistic approach 

 

[3.1.2] SIMULATION 

 

The simple simulation was tested to run this algorithm. The energy and other factors of 

WSN was not considered as this algorithm proposed for data localization techniques and 

other factors leads for further development. The C++ Based programming language was used 

and collected data fit into plotting. 

 
 

 
 
 
  
 
 
 
 
 
  

Figure: 2. Zone with Probability 
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Figure: 3. Data Collection Rates in each zone without probabilistic factors 

           
 
 
 
           
 
 
 
 
 

Figure: 4. Data Collection Rates in each zone with probability based search 

 

 

[4] CONCLUSION 

Sensor network is the collection of sensor nodes, which sends the live data (sensed 

data) to the base station or the nearest neighbors. As the sensor nodes are driven by limited 

power battery, an efficient utilization of energy is essential to use the network for a long time 

period and prevent data losses as much as possible. Data quality is directly related to a sensor 

node’s life. The proposed model ensure data quality by using a modified probabilistic k-d tree 

approach to collect good quality data from sensor nodes. The experimental result shows that 

data collection rates are improved using the modified probabilistic k-d tree approach. 
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