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ABSTRACT: Wireless sensor networks consist of sensor nodes with sensing and 

communication capabilities. Efficient aggregation of data collected by sensors is crucial for a 

successful application of wireless sensor networks (WSNs). Both minimizing the energy cost and 

reducing the time duration of data aggregation have been extensively studied for WSNs. 

Algorithms with theoretical performance guarantees are only known under the protocol 

interference model, or graph-based interference models generally. A fundamental challenge in 

the design of Wireless Sensor Network (WSNs) is to maximize their lifetimes. Data aggregation 

has emerged as a basic approach in WSNs in order to reduce the number of transmissions of 

sensor nodes, and hence minimizing the overall power consumption in the network. 
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INTRODUCTION: Wireless Sensor Networks are a result of the combination of advances 

made in the field of analog and digital circuitry, wireless communications and sensor technology. 

A wireless sensor network typically consists of small devices called sensor nodes that are 

capable of sensing the environment around them. The sensor nodes are devices that are capable 

of sensing, gathering, storing and transmitting information. The main advantage of these nodes is 

their self-organizing capability. Large networks of such small nodes are therefore growing in 
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use. The sensor nodes can be deployed anywhere without actually having to install or deploy 

them manually. In remotely inaccessible areas, these sensor nodes are just strewn across the 

desired sensor field. The self-organizing capability of the sensor nodes enables the nodes to form 

a cooperative network and gather information. This information can then be retrieved. Thus, 

sensor networks enable intelligent monitoring of inaccessible areas with ease and accuracy. 

Wireless sensor network (WSN) is a term used to describe an emerging class of embedded 

communication products that provide redundant, fault tolerant wireless connections between 

sensors, actuators and controllers [1]. 

The main challenges with wireless sensor network are how to provide maximum lifetime to 

network and how to provide robustness to network. As sensor network totally rely on battery 

power, the main aim for maximizing lifetime of network is to conserve battery power or energy. 

In sensor network, the energy is mainly consumed for three purposes: data transmission, signal 

processing, and hardware operation. The 70% of energy consumption is due to data transmission. 

So for maximizing the network lifetime, the process of data transmission should be optimized. 

The data transmission can be optimized by using efficient routing protocols and effective ways 

of data aggregation. 

CLUSTERING IN WSN: The process of grouping the sensor nodes in a densely deployed 

large-scale sensor network is known as clustering. The intelligent way to combine and compress 

the data belonging to a single cluster is known as data aggregation in cluster based environment. 

There are some issues involved with the process of clustering in a wireless sensor network. First 

issue is, how many clusters should be formed that could optimize some performance parameter. 

Second could be how many nodes should be taken in to a single cluster. Third important issue is 

the selection procedure of cluster-head in a cluster. Another issue is that user can put some more 
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powerful nodes, in terms of energy, in the network which can act as a cluster-head and other 

simple node work as cluster-member only. 

DATA AGGREGATION: Data aggregation is a process of aggregating the sensor data using 

aggregation approaches. The general data aggregation algorithm works as shown in the below 

figure. The algorithm uses the sensor data from the sensor node and then aggregates the data by 

using some aggregation algorithms such as centralized approach, LEACH(low energy adaptive 

clustering hierarchy),TAG(Tiny Aggregation) etc. This aggregated data is transfer to the sink 

node by selecting the efficient path. 

 

Fig 1: General architecture of the data aggregation algorithm 

There are many types of aggregation techniques are present some of them are listed below.  

Centralized Approach: This is an address centric approach where each node sends data to a 

central node via the shortest possible route using a multihop wireless protocol. The sensor nodes 

simply send the data packets to a leader, which is the powerful node. The leader aggregates the 
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data which can be queried. Each intermediate node has to send the data packets addressed to 

leader from the child nodes. So a large number of messages have to be transmitted for a query in 

the best case equal to the sum of external path lengths for each node. 

In-Network Aggregation: In-network aggregation is the global process of gathering and routing 

information through a multi-hop network, processing data at intermediate nodes with the 

objective of reducing resource consumption (in particular energy), thereby increasing network 

lifetime. There are two approaches for in-network aggregation: with size reduction and without 

size reduction. In-network aggregation with size reduction refers to the process of combining & 

compressing the data packets received by a node from its neighbors in order to reduce the packet 

length to be transmitted or forwarded towardssink. In-network aggregation without size 

reduction refers to the process merging data packets received from different neighbors in to a 

single data packet but without processing the value of data. 

Tree-Based Approach: In the tree-based approach perform aggregation by constructing an 

aggregation tree, which could be a minimum spanning tree, rooted at sink and source nodes are 

considered as leaves. Each node has a parent node to forward its data. Flow of data starts from 

leaves nodes up to the sink and therein the aggregation done by parent nodes. 

Cluster-Based Approach: In cluster-based approach, whole network is divided in to several 

clusters. Each cluster has a cluster-head which is selected among cluster members. Clusterheads 

do the role of aggregator which aggregate data received from cluster members locally and then 

transmit the result to sink. 

DATA AGGREGATION IN WIRELESS SENSOR NETWORK: Sensor networks are 

collection of sensor nodes which co-operatively send sensed data to base station. As sensor 
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nodes are battery driven, an efficient utilization of power is essential in order to use networks for 

long duration hence it is needed to reduce data traffic inside sensor networks, reduce amount of 

data that need to send to base station. The main goal of data aggregation algorithms is to gather 

and aggregate data in an energy efficient manner so that network lifetime is enhanced. Wireless 

sensor networks (WSN) offer an increasingly Sensor nodes need less power for processing as 

compared to transmitting data. It is preferable to do in network processing inside network and 

reduce packet size. One such approach is data aggregation which attractive method of data 

gathering in distributed system architectures and dynamic access via wireless connectivity. 

Wireless sensor networks have limited computational power and limited memory and battery 

power, this leads to increased complexity for application developers and often results in 

applications that are closely coupled with network protocols. In this paper, a data aggregation 

framework on wireless sensor networks is presented. The framework works as a middleware for 

aggregating data measured by a number of nodes within a network. 

With advance in technology, sensor networks composed of small and cost effective sensing 

devices equipped with wireless radio transceiver for environment monitoring havebecome 

feasible. The key advantage of using these small devices to monitor the environment is that it 

does not require infrastructure such as electric mains for power supply and wired lines for 

Internet connections to collect data, nor need human interaction while deploying. These sensor 

nodes can monitor the environment by collecting information from their surroundings, and work 

cooperatively to send the data to a base station, or sink, for analysis. The main goal of data 

aggregation algorithms is to gather and aggregate data in an energy efficient manner so that 

network lifetime is enhanced. Wireless sensor networks (WSN) offer an increasingly attractive 
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method of data gathering in distributed system architectures and dynamic access via wireless 

connectivity. 

WORKING PRINCIPLE OF DATA AGGREGATION: The working of WSN proposed 

architecture model illustrated in Figure 2 below that starts working by choosing selecting of 

nodes and divided into clusters. These clusters can satisfy the intended parameter requirements 

and conditions.  

 

Figure 2: Architecture of Data Collection and aggregation for WSN  

The parameters like RSSI, TTL, MRIC, bandwidth, battery consumption are accustomed verify 

the amount of nodes that will be considered in a cluster. thereafter a cluster head (CH) is selected 

among nodes lies within the each cluster. CH are going to be responsible for administration of all 

different nodes inside several cluster and collecting the data} from the nodes within the cluster 
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and transferring the information to the neighboring cluster head for more information exchange 

and updating. The newly arrived nodes will be assigned as cluster head if the global cost of 

arrived node is minimum, otherwise other cluster nodes are going to be given opportunity to 

participate and global cost is once more recalculated. thereafter the data aggregation approach is 

presumed as the collection of data and numerous queries from the user end are checked and 

transformed into low level schemes by a query processor. All data collected and aggregated is 

stored at a storage location in database server. Finally at last the data is aggregated by data cube 

approach [6] and every one the aggregated data are going to be transfer to the base station for 

further use. 

SECURITY ISSUES IN DATA AGGREGATION: Data aggregation in Wireless sensor 

Network refers to exploit the sensed data from the sensors to the gateway node. data aggregation 

plays a significant role in Wireless sensor Networks since the aggregation schemes followed here 

involve in reducing the amount of power consumed throughout data transmission between the 

sensor nodes. within the data aggregation of WSN, 2 security requirements, confidentiality and 

integrity, ought to be consummated. Specifically, the fundamental security issue is data 

confidentiality, that protects the sensitive transmitted data from passive attacks, such as 

eavesdropping. data confidentiality is especially very important in a hostile environment, where 

the wireless channel is at risk of eavesdropping. though there are many methods provided by 

cryptography, the difficult encryption and decryption operations, like modular multiplications of 

large numbers in public key primarily based cryptosystems, will assign the sensor’s power 

quickly [8]. the other security issue is data integrity, that prevents the compromised source nodes 

or aggregator nodes from considerably altering the final aggregation value [9]. sensor nodes are 

easy to be compromised because they lack expensive tampering-resistant hardware, and even 
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that tampering-resistant hardware may not continually be reliable. A compromised node will 

modify, forge or discard messages. 

CONCLUSION: In this work we have studied the two most important parts of data 

communication in sensor networks- query processing, data aggregation and realized how 

communication in sensor networks is different from other wireless networks. Wireless sensor 

networks are energy constrained network. Since most of the energy consumed for transmitting 

and receiving data, the process of data aggregation becomes an important issue and optimization 

is needed. Efficient data aggregations not only provide energy conservation but also remove 

redundancy data and hence provide useful data only. The simulation result shows that when the 

data from source node is send to sink through neighbors nodes in a multihop fashion by reducing 

transmission and receiving power, the energy consumption is low as compared to that of sending 

data directly to sink that is aggregation reduces the data transmission then the without 

aggregation. We have showed how aggregate queries are efficiently executed in wireless sensor 

networks. 
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