
© September 2020| IJIRT | Volume 7 Issue 4 | ISSN: 2349-6002 

IJIRT 150180 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1 

 

An Exploratory Survey of Data Aggregation Techniques 

in Wireless Sensor Networks 

 

 

N.Shantha kumar1, Dr.Hareesh K2 

1Research Scholar, Department of Computer Science and Engineering, Visvesvaraya Technological 

University, Belgaum, Karnataka, India 
2Associate Professor, Department of Computer Science and Engineering, Government Engineering 

College, K R Pet-571426, Karnataka, India 

 

Abstract - In remote sensor networks (WSN), make sure 

about accumulation of messages is the greatest 

fundamental capacity in keeping off dangers from 

unwanted, unapproved and degenerate messages from 

being sent. There are a few message confirmation and 

validation strategies have been proposed not 

withstanding propels dependent on cryptography age 

including symmetric key cryptographic structures or 

open key cryptographic structures. Additionally, there 

are various procedures accessible fundamentally 

dependent on polynomial-plans, elliptic bend 

cryptography. The entirety of the above expressed 

procedures has its own merits and bad marks. The 

determination of data total methodology relies upon the 

utility necessities notwithstanding the relative force 

reserve funds obtained by method of utilizing this 

procedure. As various sensor hubs routinely identify 

basic marvels, there might be a couple of repetition in the 

records. In the interim numerous bundles’ establishment 

additional sensors than the exact prerequisite with an 

end goal to fittingly feel the objective phenomena.[1] 

 

Index Terms - Data Aggregation, Wireless Sensor 

Networks (WSN), Cryptography, Data encryption 

standard (DES), Advanced encryption principles (AES), 

Encryption, figure text, Decryption. 
 

I INTRODUCTION 

 

With advance in time, sensor systems made out of little 

cost, amazing detecting devices furnished with remote 

radio handset for environmental factors observing 

have end up conceivable. The key preferred position 

of the utilization of these little gadgets to screen nature 

is that it does now not require foundation alongside 

electric mains for power convey and focused on strains 

for web associations with secure data, nor need human 

interaction while sending. 

The principle aim of information total calculations is 

to gather and total records in a power green way all 

together that network lifetime is more invaluable. 

Remote sensor systems (WSN) offer an increasingly 

more appealing strategy for data gathering in 

disseminated machine structures and powerfully get 

admission to remote connectivity [3]. 

 

Information collection disposes of excess decrease the 

scope of transmissions and as a result spare the vitality. 

Data accumulation additionally can be finished 

through sign handling and called as measurements 

fusion [1]. Information combination joins a few alarms 

and disposes of the sign commotion sending a few 

techniques and at the surrender, creates an exact sign. 

The objective of information collection is to diminish 

the predetermined correspondence at different stages, 

and with a reason to decrease the entire force 

admission. 

 

II AN OVERVIEW OF DATA AGGREGATION 

 

Data originating from more than one sensor hubs are 

collected as though they're around the 

indistinguishable property of the marvel once they 

achieve the equivalent steering hub at the way back to 

the sink. Information accumulation is an extensively 

utilized method in remote sensor networks [5]. 

Information accumulation is a technique for amassing 

the sensor realities by the utilization of 

conglomeration processes [4]. The overall realities 

accumulation is a lot of rules fills in as appeared inside 

the beneath figure 1. 
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Fig.1 Data Aggregation: General architecture. 

 

The calculation utilizes the sensor measurements from 

the sensor hub after which totals the information 

through the use of a couple of accumulation 

calculations like LEACH(Low Energy versatile 

Clustering Hierarchy), NEAP(Novel Energy versatile 

Protocol for Heterogeneous remote Sensor Network), 

HEED(Hybrid Energy Efficient Distributed 

grouping). 

 

III THE BASIC WORKING PRINCIPLE OF DATA 

AGGREGATION 

 

The working of WSN proposed engineering 

adaptation represented in Figure.2[5] beneath that 

starts working by method of choosing of hubs and 

isolated into bunches. Those groups can satisfy the 

proposed boundary necessities and circumstances. the 

boundaries like RSSI, TTL, data transfer capacity, 

battery utilization is acclimated insist the measure of 

hubs so one can be considered in a bunch. From that 

point a bunch leader [CH] will be chosen out of hubs 

present within each group. The CH is the subject in the 

board of every single unique hub inward a few bunch 

and gathering the data from the hubs in the group and 

moving the information to the neighboring group head 

for more prominent information exchange and 

updation . The recently shown up hubs might be doled 

out as bunch head if the overall estimation of showed 

up hub is least. In any case extraordinary bunch hubs 

will be offered plausibility to participate and 

worldwide expense is some other time recalculated. 

 
Fig.2 Architecture of data Collection and Data 

aggregation in WSN 

From there on the data total method is assumed as the 

assortment of records and a few inquiries from the 

buyers are registered and changed with low level plans 

through an inquiry processor. All measurements 

gathered and accumulated is put away at a carport 

place in database worker. In the long run finally, the 

insights is accumulated by method of information 

solid shape method [6] and each one the amassed 

realities may change to the central base station for 

correspondingly utilization. 

 

IV ISSUES RELATED TO DATA AGGREGATION 

IN WSNS 

 

Redundancy: It is one of the important aggregation 

problems in WSNs, as the range of nodes will increase, 

the growth of redundancy records inside the 

community. Wherein, a number of the sensor node 

experience the equal kind of records, which is ahead 

in to sink node over the network. This leads to the 

power wastage for removal of redundant records at 

sink node. Therefore, a want of some redundancy 

removal methods for the growth of community 

lifetime and throughput of the community. The 

subsequent are the strategies for elimination of 

redundant facts during records aggregation in WSNs 

as follows: 1) At intermediate node level, 2) At cluster 

head degree, and 3) At sensor node level. 

 

Latency: As the quantity of nodes will increase, it 

increases the aggregation time within the WSN. It 
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refers back to the time taken for information 

aggregation at nodes in the WSNs. 

Computation overhead: Because the quantity of nodes 

increases inside the community, the proportion of 

computation overhead will increase for records 

processing over the network all through data 

aggregation. 

 

Data accuracy: During aggregation, node plays the 

statistics aggregation assignment and forwards the end 

result of aggregated facts to sink node over the 

network in terms of records accuracy. Because the 

number of the nodes again and again ship the 

redundant statistics to its respective node that results 

in inaccuracy of data in WSNs. 

 

V   DATA AGGREGATION TECHNIQUE’S 

CLASSIFIATION 

 

Fig.3 Data aggregation technique’s classification 

 

A. Centralized Approach 

Each node sends the statistics to a primary node 

through intermediate node using possible shortest 

route inside the community. The critical node collects 

and aggregates the sensor facts and finally sends the 

facts to sink node or a base station in the WSN. 

 

B. Tree based Approach 

In this methodology, network is set up inside the type 

of tree structure. This method obliges with the 

arrangement of source hubs or leaf hubs, halfway hub, 

and the root hub of the tree. Each source hub sends the 

data to the particular middle of the road hub. The 

moderate hub gathers and totals the records from its 

source hubs, sends the measurements to the following 

phase of middle of the road hub in the tree, etc. 

 

C. Cluster Based Approach 

A randomly or statically deployed WSN requires a 

group arrangement convention to parcel the system 

into bunches to development the network lifetime, 

versatility, load adjusting, and enhancement of 

solidarity level of sensor hubs. In bunching, sensor 

hubs are gathered into groups inside the system. Each 

bunch has one group head (CH) for handling of 

records because of sending data legitimately to the 

base station (BS) by utilizing single senor hubs. The 

appointment of CH hub depends absolutely on greatest 

likelihood of vitality the majority of the hubs inside 

the groups. Once CH is chosen in the entirety of the 

groups, the rest of the hubs are identified with 

particular CHs. 

There are two sorts of data trade which incorporates: 

Inter-group discussion and Intra bunch discussion. 

Correspondence between the part hubs and their 

particular CHs are known as Intra bunch discussion, 

wherein as correspondence between the CHs to sink 

hub is appeared as between group correspondence. 

 

D.In-Network Based Approach 

The intermediate node aggregates the statistics with 

the aid of using some algorithms or techniques. The 

result of aggregated records is transmitted to sink node 

through intermediate nodes with the objective of 

lowering strength consumption in the community. 

There are two varieties of in-network procedures for 

facts aggregation in WSNs as follows: (1) With size 

reduction – It describes the method of mixing and 

compressing the records packets obtained with the aid 

of a node from its friends as a way to lessen the packet 

duration this is to be transmitted in the direction of sink 

node. (2) Without size discount – The manner the 

merging facts packets received from one-of-a-kind 

pals right into a single statistics packet however 

without processing the cost of facts. 

 

VI CLUSTER RELATED PROTOCOLS 

 

Cluster based protocols are further classified into: 

Homogeneous and heterogeneous protocols. 

Continuing the process, homogeneous protocols 

consists of Single hop and multihop protocols. The 

subsequent protocols of these are explained in the 

below section[1]. 

A.Homogeneous Single Hop Protocols 

LEACH (Low Energy Adaptive Clustering 

Hierarchy): This shields from power decrease as well 

as security within hubs quality admission. Yet, it 

squanders quality over the span of group head (CH) 
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determination segment& likewise utilizes a monstrous 

measure of vitality while CH is at enormous, good 

ways with respect to sink.  

1) LEACH-C (Low Energy Adaptive Clustering 

Hierarchy-Centralized): Here the centralized base 

station starts concentrated arrangement of rules to 

select the CHs with regards to their area information. 

It structures higher adjusted bunches. In any case, it 

squanders vitality to increase worldwide realities and 

not, at this point solid. 

2) LEACH-F(Fixed): LEACH-F is a viable grouping 

approach that is essentially founded on drain 

convention in which this bunches transforms into 

steady after its development. It adjusts the force 

admission among sensors and furthermore keeps away 

from arrangement overhead.  

3)CLUDDA- (Clustered Diffusion with dynamic data 

aggregation): CLUDDA utilizes intra network 

handling for disposing of not required communication 

as well as abstains from overloading inconvenience. 

CLUDDA furthermore accomplishes non-static 

measurements accumulation factor. Anyway, it raises 

the put off time and wished huge memory carport. 

4)S-LEACH (Solar aware LEACH): In S-LEACH sun 

vitality extends WSNs life span. This will be further 

used in bringing together as well as dispersed Cluster 

head choice arrangement of rules. 

5)E-LEACH(Energy): This convention moreover has 

stages as well as essential stage will be separated as 

circular stages. This saves hubs remaining vitality but 

since of consistent time adjusts vitality is squandered. 

6)LEACH-ET (Energy Threshold): Vitality Threshold 

(ET) calculation that computes time for turn adjusts 

within LEACH calculation. This moderates vitality 

through means of lessening the hour of round pivot 

anyway all through oversee message sending devour a 

ton of solidarity in view of communicating a control 

message. It does now not bolster constant checking.  

7)TB-LEACH (Time Based Cluster Head selection 

algorithm for LEACH): This has convention that best 

modifies the Cluster head selection.  

8)RRCH (Round Robin Cluster Head Protocol): It 

accomplish increased power execution with the guide 

of a solitary set-up way it's far a solitary arrangement 

process and limits vitality utilization yet it thought 

process more noteworthy overhead. 

9)MLEACH-L(More Energy Efficient LEACH): 

MLEACH-L suitable in huge scope WiFi convention 

interprets inconveniences of WSN for example 

channel task among buddies inside a similar bunch, 

and the participation between CHs all through figuring 

information, however it will expand the arrangement 

area and further overhead 

10) V-LEACH (NEW Version LEACH): This 

convention best special filter convention among 

methods for picking reinforcement CH, which 

assumes control over the capacity of the CH in the 

event that it kicks the bucket. Be that as it may, it 

increments arrangement section. 

11) LEACH-SC (LEACH Selective Cluster): This 

raises versatility which gives all the more load. 

12)EBC (Energy Balanced Clustering: This saves 

quality sources which spends for the term of 

unnecessary re-bunching stages. Be that as it may, it 

causes more prominent overhead. 

13) P-LEACH (Partition Based LEACHL:)This 

adjusts squandered force within sensor anyway the 

development arrangement stage. 

14) WST-LEACH (Weighted Spanning Tree for 

LEACH): In this decision of cluster heads related upon 

on three weighted contemplations that streamlines 

communication course that flip quality dispersal 

bringing about expanding system lifetime[7][8]. 

 

B.Homogeneous Multi Hop Protocols 

1) M-LEACH (Multi-jump LEACH): It's appropriate 

for enormous size network anyway it experiences 

hotspot and kept adaptability  

2) TL-LEACH (Two Level LEACH): It lessens 

vitality utilization through method of dispensing the 

force load the different sensors in thick systems. 

anyway, it isn't appropriate for thickly sent network.  

3) LEACH-L: It adjusts the network burden and 

diminishes power utilization. in any case, has more 

noteworthy overhead.  

4) MS-LEACH (joins multihop and single jump): This 

lessens   power utilization through combining among 

unmarried-bounce and multi-jump transmission hubs. 

anyway has controlled versatility and additional 

burden. 

 

C.Heterogeneous single Hop Protocols 

1) EECHE (Electricity Efficient Cluster Head Election 

convention): This is  far higher of filter and good  far 

as performance and lifespan system as well as 

substantially low  inertness anyway processes less 

versatility.  
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2) NEAP (Novel Energy Adaptive Protocol for 

heterogeneous wi-fi sensor systems): This propelled 

dependability however includes restricted adaptability 

as well as chance for choosing CH that is in huge far 

off  near the sink. 

 

D.Heterogeneous Multi Hop Protocols 

1) SEP (Stable Election Protocol): It might not 

compelling reason for get records regarding hub 

vitality among each circular piece it cannot be utilized 

for staggered systems.  

2) EEUC-novel force productive bunching technique: 

it forestalls hotspot inconvenience through lopsided 

groups, yet bunches aren't adjusted.  

3) HEED (Hybrid Electricity Efficient Distributed 

Clustering): This balances out energy across hubs as 

well as monitoring burden negative marks: thought 

process a defer and compelled versatility.  

4) DEUC (Distance and Strength based absolutely 

uneven bunching): This settle central spot 

convenience however includes more noteworthy 

overhead and groups aren't balanced.[7][8].  

5) LEACH-HPR: Here in CH pick apex more 

grounded hub as collaborator hub to balance out 

quality admission anyway it has more noteworthy 

overhead. 

 

VII RELATED WORK ON DATA AGGREGATIO 

IN WSN 

 

Geetika Dhand and S.S. Tyagi[1] depicted different 

characterizations of Cluster based information 

conglomeration methods for information collection in 

WSNs.  

S. Patil, Prof. P. R. Patil[2], clarified the 2 greatest 

critical pieces of measurements discussion in sensor 

systems question handling, realities collection and 

acknowledged how correspondence in sensor systems 

isn't care for different remote systems.  

Lokesh B Bhajantri [3], talked about the wide 

presentation of information collection strategies in 

WSNs, which spreads issues and difficulties, and 

arrangements of data accumulation techniques, saw by 

method of an assessment of realities total techniques.  

M Selvi, P M Joe Prathap [4], referenced about the 

security weaknesses of information conglomeration 

conventions for sensor systems. Furthermore, showed 

a review of secure and adaptable accumulation 

conventions for both single-aggregator and various 

levelled structures.  

Mousam Dagar1 and Shilpa Mahajan [5], portrayed 

insights verbal trade in sensor systems i.e information 

conglomeration and acknowledged how report in 

sensor systems isn't equivalent to other wi-fi systems. 

Wi-fi sensor systems are power restricted system. 

Since the vast majority of the power ate ready for 

communicating and accepting insights, the strategy for 

records total transforms into a significant trouble and 

enhancement is needed. productive data 

accumulations not least difficult give quality 

preservation anyway additionally get rid of repetition 

data and consequently offer advantageous data most 

straightforward.  

Sumit Chaudhary, Neha Singh, Avinav Pathak and 

A.K Vatsa[6], clarifies about the information total 

strategy is assumed as the assortment of data and a few 

inquiries from the clients are registered and changed 

over with low stage plans by means of an inquiry 

processor. All measurements amassed and totaled is 

put away at a carport region in database worker. In the 

end finally the records is amassed by utilizing way of 

data block method.  

Sabri, Alia, and Khalil Al-Shqeerat [7], clarifies with 

respect to protocols of routing for WSNs.  

M. MehdiAfsar, Mohammad-H and Tayarani-N [8], 

explains on sensor systems clustering.  

Rabindra Bista, Yong-Ki Kim, and Jae-Woo Chang, 

[9], proposed a vitality adjusted and green data 

collection conspire for WSNs, known as certain course 

(DP) plot. DP plot chose a rigid of ways and run them 

in cooperative style with the goal that each one the 

hubs can partake in the outstanding task at hand of 

hoarding insights and moving the records to the sink. 

be that as it may, disseminated power was extended.  

SongtaoGuo and Yuanyuan Yang,[10],proposed an 

information gathering cost minimization (dagcm) 

structure with simultaneous records transferring, 

restricted through stream preservation, vitality 

admission, hyperlink capacity, similarity among 

sensors and the sure on generally speaking stay season 

of the versatile authority in any regard grapple focuses.  

Liu Xiang, Jun Luo, and Catherine Rosenberg [11], 

proposed a compacted realities accumulation plot that 

uses packed detecting (cs) technique to procure power 

effectiveness and recuperating consistency in WSNs 

with self-assertive geography.  
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Zhao, Ji Li et al [12], discusses the utilization 

portability to  combined quality renewal as well as 

information amassing. A helpful versatile substance, 

known as SENCAR was recruited, not, at this point 

least complex as a portable records gatherer 

meandering over the segment to assemble insights 

through brief-assortment correspondence anyway 

furthermore as a vitality carrier that charges static 

sensors on its relocation visit through Wi-Fi power 

transmissions.  

Chi Yang, Zhimin Yang, Kaijun Ren and Chang Liu 

[13], built up a way to deal with smother the in-arrange 

blend realities based absolutely at the request pressure 

techniques.  

Xi Xu, Rashid Ansari and AshfaqKhokhar [14], 

provided an information collection engineering model 

incorporating a multi-choice various leveled shape 

with cs to additionally improve the measure of data 

sent.  

Shiliang Xiao, Baoqing Liobing Yuan [15], have 

abused the trade-off between realities high-calibre and 

vitality utilization so as to upgrade the realities 

conglomeration exactness in the event of 

heterogeneous as per hub vitality requirements.  

Miao Zhao, Ji Li etal, [16], described utilization 

portability to combined quality recharging as well as 

realities collection. A cell substance, known as 

SENCAR got employed, presently not handiest as a 

cell data gatherer meandering over the field to 

accumulate realities through fast assortment verbal 

trade yet moreover as a power carrier that costs static 

sensors on its movement trip through Wi-Fi vitality 

transmissions.  

Dawei Gong and team [17], built an information 

collection procedure essentially dependent for an 

unwavering quality adaptation, planned information 

communication to hyperlinks in tree as well as doled 

out communicating vitality to every hyperlink in this 

way.  

Basavaraj S and team[18], recommends another 

vitality effective steering convention alluded to as a 

force green dependable directing convention for Wi-

Fi sensor systems (WSN) utilizing realities total 

method, records accumulation is generally used to 

gather and blend records in a force green path all 

together that organize lifetime is advanced.  

Soufiene Ben Othman, Abdelbasset Trad, Habib 

Youssef, Hani Alzaid [19], examined about Secure 

Data Aggregation with MAC Authentication in 

Wireless Sensor Networks.  

Ramesh Rajagopalan, Pramod K. Varshney [20], 

depicts different Data collection procedures in sensor 

systems.  

Sushruta Mishra, Hiren Thakkar [21], examines about 

different parts of wi-fi sensor systems and remarkable 

structures of information collection. They all 

consideration on advancing fundamental by and large 

execution gauges alongside organize lifetime, data 

inertness, realities precision and force admission.  

Lei Yu, Jianzhong Li, Siyao Cheng, Shuguang Xiong, 

Haiying Shen [22], saw amazing structure 

inconveniences for comfortable nonstop accumulation 

in WSNs. in examination with the current 

conglomeration plans. diagram delegate factors and 

propose relating calculations for agent point decision. 

 

VIII CONCLUSIONS 

 

Data aggregation in WSNs facilitates to get rid of 

repeated transmission of same data. Information 

accumulation in WSNs encourages to dispose of 

rehashed transmission of same information. Better, 

people group adaptability and lower transmission of 

progressive bunch based directing conventions make 

it most extreme productive steering conventions in 

WSN. We have offered a far-reaching study of 

information total calculations in remote sensor 

systems. Additionally, contemplated different cluster-

based information collection conventions. Every one 

of them center around streamlining significant 

execution estimates, for example, organize lifetime, 

data dormancy, information precision and vitality 

utilization. Effective arranging, steering and 

information total tree development are the three 

dominating cognizance districts of realities 

conglomeration calculations. 
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