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Abstract— Wireless sensor network (WSN) refers to a 

collection of spatially isolated and dedicated sensors for 

observing and recording the physical conditions of the 

environment and forming the collected data at a central 

location.  Sensor networks are event-based systems that 

differ from traditional communication networks in several 

ways. Wireless sensor networks (WSNs) consist of sensor 

nodes. These networks have huge application in habitat 

monitoring, disaster management, security and military, etc. 

Wireless sensor nodes are very small in size and have 

limited processing capability. Data aggregation is very 

crucial technique in wireless sensor networks. With the help 

of data aggregation we reduce the energy consumption by 

eliminating redundancy. In this paper we discuss about data 

aggregation and its various energy-efficient technique used 

for data aggregation in WSN. Different data aggregation 

techniques require varying amounts of energy to process 

raw data. The choice of data aggregation method depends on 

the application requirements as well as the relative energy 

savings obtained by using this method. 
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I. INTRODUCTION 

The wireless sensor network is an ad- hoc network. It 

consists of small light weighted wireless nodes called sensor 

nodes, deployed in physical or environmental condition. The 

sensor nodes are multiple detection stations, each of which 

is small, lightweight and portable. It measured physical 

parameters such as sound, pressure, temperature and 

humidity. Every sensor node is equipped with a 

transducer, microcomputer, transceiver and power source. 

The transducer generates electrical signals based on sensed 

physical effects and phenomena. The microcomputer 

processes and stores the sensor output. The transceiver 

receives commands from a central computer and transmits 

data to that computer. The power for each sensor node is 

derived from a battery. These sensor nodes deployed in 

large or thousand numbers and collaborate to form an ad hoc 

network capable of reporting to data collection sink or base 

station. Sensor networks composed of small and cost 

effective sensing devices equipped with wireless radio 

transceiver for environment monitoring.  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.  

A wireless sensor network (WSN) is a wireless 

network consisting of spatially distributed autonomous 

devices using sensors to monitor physical or environmental 

conditions. A WSN system incorporates a gateway that 

provides wireless connectivity back to the wired world and 

distributed nodes (see Figure 1). 

 
Fig. 1: WSN Components, Gateway, and Distributed Nodes 

The wireless protocol you select depends on your 

application requirements. Some of the available standards 

include 2.4 GHz radios based on either IEEE 802.15.4 or 

IEEE 802.11 (Wi-Fi) standards or proprietary radios, which 

are usually 900 MHz.   

II. DATA AGGREGATION 

Data aggregation is the process of collecting and 

aggregating the useful data. Data aggregation is considered 

as one of the fundamental processing procedures for saving 

the energy. In WSN data aggregation is an effective way to 

save the limited resources. 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 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 and a survey on various energy-efficient algorithm 

for data aggregation. The framework works as a middleware 

for aggregating data measured by number of nodes within a 

network. 

This is a form of in-network processing 

where sensor nodes are assumed to be unsecured with 

limited available energy, while the base station is assumed 

to be secure with unlimited available energy. Aggregation 

complicates the already existing security challenges for 

wireless sensor networks and requires new security 

techniques tailored specifically for this scenario. Providing 

security to aggregate data in wireless sensor networks is 

known as secure data aggregation in WSN. 

Two main security challenges in secure data 

aggregation are confidentiality and integrity of data. 

While encryption is traditionally used to provide end to end 

confidentiality in wireless sensor network, the aggregators 

https://internetofthingsagenda.techtarget.com/definition/microcomputer
https://searchnetworking.techtarget.com/definition/transceiver
https://en.wikipedia.org/wiki/Sensor_node
https://en.wikipedia.org/wiki/Encryption
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in a secure data aggregation scenario need to decrypt the 

encrypted data to perform aggregation. This exposes the 

plaintext at the aggregators, making the data vulnerable to 

attacks from an adversary. Similarly an aggregator can inject 

false data into the aggregate and make the base station 

accept false data. Thus, while data aggregation improves 

energy efficiency of a network, it complicates the existing 

security challenges.  

III. RELATED WORK ON DATA AGGREGATION 

Rabindra Bista et al [12] proposed an energy balanced and 

efficient data aggregation scheme for WSNs, called 

designated path (DP) scheme. DP scheme determined a set 

of paths and run them in round-robin fashion so that all the 

nodes can participate in the workload of gathering data and 

transferring the data to the sink. However dissipated energy 

was increased.  

Basavaraj S. Mathapati et al [3] developed a new 

energy efficient routing protocol called An Energy Efficient 

Reliable Routing Protocol for Wireless Sensor Networks 

(WSN) using data aggregation technique, Data aggregation 

is basically used to collect and aggregate data in an energy 

efficient manner so that network lifetime is improved. 

Fei Yuan et al. [6] have proposed data density 

correlation degree based clustering method for data 

aggregation in WSN. 

MohammadrezaSoltani et al. [13] have proposed 

data fusion approach for resource efficiency in large WSN. 

Data fusion is used to determine a reduced node set to be 

active in the network, resulting in reduction of network 

resource consumptions. 

SaeidMottaghia and Mohammad Reza Zahabi [14] 

have proposed an algorithm that combines both the concepts 

of a mobile sink and rendezvous nodes to preserve the 

advantages of LEACH algorithm. 

Shiliang Xiao et al. [11] have exploited the tradeoff 

between data quality and energy consumption in order to 

improve the data aggregation precision in case of 

heterogeneous per-node energy constraints. 

IV. REVIEW OF DATA AGGREGATION TECHNIQUES  

Data aggregation could be a method of aggregating the 

sensing element knowledge victimization aggregation 

approaches. The overall knowledge aggregation rule works 

as shown within the below figure. The rule uses the sensing 

element knowledge from the sensing element node and so 

aggregates the info by victimization some aggregation 

algorithms like centralized approach, LEACH(low energy 

adjustive bunch hierarchy),TAG(Tiny Aggregation) etc. 

This aggregative knowledge is transfer to the sink node by 

choosing the economical path.  

V. CHARACTERISTICS OF WIRELESS SENSOR NETWORK 

The characteristics of WSN include the following. 

 The consumption of Power limits for nodes with 

batteries 

 Capacity to handle with node failures 

 Some mobility of nodes and Heterogeneity of nodes 

 Scalability to large scale of distribution 

 Capability to ensure strict environmental conditions 

 Simple to use 

 Cross-layer design 

VI. ADVANTAGES OF WIRELESS SENSOR NETWORKS 

The advantages of WSN include the following 

 Network arrangements can be carried out without 

immovable infrastructure. 

 Apt for the non-reachable places like mountains, over 

the sea, rural areas and deep forests. 

 Flexible if there is a casual situation when an additional 

workstation is required. 

 Execution pricing is inexpensive. 

 It avoids plenty of wiring. 

 It might provide accommodations for the new devices at 

any time. 

 It can be opened by using a centralized monitoring. 

VII. WIRELESS SENSOR NETWORK APPLICATIONS 

Wireless sensor networks may comprise of numerous types 

of sensors like low sampling rate, seismic, magnetic, 

thermal, visual, infrared, radar, and acoustic, which are 

clever to monitor a wide range of ambient situations. Sensor 

nodes are used for constant sensing, event ID, event 

detection & local control of actuators. Wireless sensor 

network have various applications like habitat monitoring, 

health monitoring, military survival lance and target 

tracking, environmental, home, & other commercial areas.  

Potential applications of sensor networks include: 

 Military Applications 

 Health Applications 

 Environmental Applications 

 Home Applications 

 Commercial Applications 

 Area monitoring 

 Health care monitoring 

 Environmental/Earth sensing 

 Air pollution monitoring 

 Forest fire detection 

 Landslide detection 

 Water quality monitoring 

 Industrial monitoring 

VIII. SECURITY ISSUES IN DATA AGGREGATION 

Security in data transmission and aggregation is an 

important issue to be considered while designing sensor 

networks. In many applications, sensors are deployed in 

open environments and are susceptible to physical attacks 

which might compromise the sensor’s cryptographic keys. 

Secure aggregation of information is a challenging task if 

the data aggregators and sensors are malicious.  

IX. CONCLUSION 

The wireless sensor network is a resource constraint if we 

talk about energy, computation, memory and limited 

communication capabilities. All sensor nodes in the wireless 

sensor network are interacting with each other or by 

intermediate sensor nodes. Data aggregation is the main 

issue in WSN. In future work we will see the different data 

aggregation algorithm and how data gathering helps to 

eliminate duplicate data transmission. 

https://www.elprocus.com/automatic-wireless-health-monitoring-system-circuit/
https://www.elprocus.com/industrial-automation-control-using-can-protocol/
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