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Abstract: Wireless Sensor Network (WSN) is a very common 

area to work with different technology which is very useful for real 

time application. There are various application works with the 

help of WSN .some of internet of things, machine learning, big 

data etc. in WSN there are four basic component of WSN that is 

sensing unit, transceiver unit, processing unit, and storage unit. 

Energy is the important critical design issue in WSN. By applying 

clustering approach we can save the energy and attain load 

balancing of a network. Sensor nodes are viewed as homogeneous 

since the looks into in the field of WSNs have been advanced, 

however, a few nodes might be of various energy levels and it is 

draw out the lifetime of a WSN and its unwavering quality. 

Clustering methods are required so that sensor networks can work 

long time with different area. In this paper, we discussed the 

various clustering techniques those are helpful to maximize the 

lifespan of WSN.  

 

Keywords: clustering, wireless sensor networks (WSN), cluster 

head, LEACH, weight based clustering. 

I. INTRODUCTION 

WSN is a collection of tiny device e.g sensor node they are 

communicating to each other through wireless 

connection[1]–[3]. These sensor nodes deploy in 

environment and they collect the information about humidity, 

pressure, unwanted attack, movement of vehicle etc. WSN 

used in wide range of   application like industrial application, 

health, military, security etc[4], [5]. There are various 

challenge and issue in WSN. The problem of routing is one of 

the crucial challenges. The view of  WSN [6], [7] can be an 

structured  or unstructured network. A structured network has 

fixed topology where as an unstructured systems do not have 

fixed topology. Energy is a big research issue in WSNs. 

Clustering performs the task to reduce the unruly of energy 

consumption of node in this way we select the cluster head 

(CH) from the cluster and transmit the sensed information to 

the sink[8]. To decide this issue clustering computations for 

WSN are proposed which gives a sorted out strategy for 

correspondence for unstructured WSN. This computation 

detaches WSN node into gatherings picking up a CH which 

aggregate data taking care of  

assignment for whole gathering thusly saving essentialness. 

CH therefore exhausts more essentialness than various hubs. 

Clustering is the activity [9] of making sets of practically 

identical things. Diverse asks about are performed on 

clustering. Nodes in an assembled WSN can similarly be 
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named basic nodes and cluster nodes. Basic nodes can 

perform data gathering and data dealing with limit rather 

discretionary nodes just performs data sending limits. 

Clustering makes the system flexible and enhance lifetime. It 

avoids imperativeness by appropriating load by taking astute 

decision. Nodes having high essentialness are allotted more 

loads thus contribute in growing the lifetime of the network. 

The clustering is done as such that data needs to travel least. 

Simply cluster heads talks with pack head along these lines 

decreasing the data reiteration which standard speaking 

happens when each hub play out its own one of a kind data 

mixture and transmission [10] work autonomously. This 

figuring gives profitable technique for correspondence in 

sensor network. Such estimation makes easy to care for 

computations. Clustering in WSN makes them proper for use 

in critical situation. On the basis of clustering we discussed 

various clustering strategy which is more helpful in WSN. 

Point is less a great part of the time discussed through 

diagrams. So finally clustering performs a progressive task for 

WSN. 

Every sensor node in the network comprises of three 

subsystems: The sensor subsystem: This comprises of at least 

one sensors which are utilized to detect the natural 

parameters, for example,  temperature, humidity, pressure, 

sound and so forth. The handling subsystem: It has 

microcontroller which plays out the neighborhood 

calculations on the detected information and controlling 

activities and inward memory to store information. The 

correspondence subsystem: This is in charge of moving the 

detected information to the BS. The internal structure of 

sensor node shown in figure 1. 

 

 
 

Fig. 1 Structure of Sensor node 

II.  LIMITATIONS OF WSNS  

The environment of WSN has limitation, listed as follows:-  

• Less capacity for storage – in kb (kilobytes).  

• Less processing power-e.g 8MHz.  

• Sending and receiving message thorough limited distance.  

• Requires minimums energy – constrains the protocols.  

• The life time of battery is limited.  
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III. ADVANTAGES OF CLUSTERING  

A. Data aggregation 

IT REDUCES THE REDUNDANCY OF COLLECTED DATA BY 

SENSOR NODE. 

B. Fewer loads 

 Load is an important factor in WSN   to avoid load in WSN, 

data Aggregated play an important role in transmission. 

C. Minimize energy utilization 

The energy utilization is less only meaningful information 

send from source to base station (do not send redundant 

information). 

D. Clash Avoidance 

Data transmission have fix slot and on the basis of which we 

can divide the resources orthogonally for collision free data 

transmission. 

E. Load equalization 

 Sizes of cluster play a important role for load Equalization in 

WSN .with the help of    clustering we can upsurge the 

network life time by minimizing the energy depletion of WSN.  

F. Scalability 

 A new node easily added in clustering because sensor node 

divided in various assignment levels.  

G. Fault avoidance 

Re-clustering should be possible if a node suffers from energy 

depletion. 

H. Quality of Service 

 In WSN there are various parameter use to improve the 

quality of WSN clustering protocol is one of them it delivering 

a quality and aggregate data to the BS (Base station). 

IV. OBJECTIVES OF CLUSTERING  

Various clustering algorithms apply to a uniquely identified 

task to choose the CH and making the group in the network for 

better result and maximize the network life time  

Load balancing 

 

 It is necessary to balance the load among CH so that they can 

achieve their goal. Load balancing is one of the tough tasks of 

WSN. Setting of equal sized cluster become very important 

because it not only prevent from exhaustion of energy but also 

increase the lifetime of n/w. similar count of nodes in the 

cluster also help in the data aggregation so as to make data 

almost ready for the further processing. 

A. Fault-tolerance 

 WSNs will operate in harsh environment which help them to 

deal with the risk of physical damage and malfunctioning. 

Fault-tolerance helps in maintaining the important sensor 

data. The natural way to recover from a CH failure is to 

re-cluster the n/w. but the re-clustering not only creates extra 

burden of resources on the node but also disturb the on-going 

network operation. The most notable approach for CH failure 

recovery is assigning backup CHs. Every cluster has some 

radio range if a CHs have long radio range then neighboring 

cluster heads  can adopt the sensors in the failing cluster. The 

roles of CHs rotate every round of protocol for sensor node 

because of avoidance of fault-tolerance.  

B. Delay reduced & connectivity increased 

 Inter-CH connectivity is a necessary requirement in most of 

the applications. The connectivity can be ensured by 

providing the route between each CH to base station.  Delay is 

based on the max number of nodes say “k” allowed on data 

path. 

C. Less cluster count 

 The n/w designers always try to select low number of CH 

nodes since they are expensive and vulnerable than non CH 

sensor nodes. The cluster count is also low due to the 

complexity of deploying them. The size of cluster is also 

larger than sensor and it also can be easily detectable which is 

undesirable in many applications, so lowering the cluster 

count is beneficial for us. 

D. Maximize the n/w lifespan 

 The n/w lifespan of the WSNs is very much important 

especially in the tough and risky environment. Here the n/w 

lifespan can be increased either by the following methods- 

when the CH contain large resources as compared to sensors 

than it is necessary to lessen the use of energy for 

intra-communication. On the other hand, if the CH contains 

sensors then its life time can be extended by limiting the no. of 

loads on them. The n/w lifespan can also be increased by 

combining the cluster and setting up route for them. 

E. Build network topology 

 Nodes are structure in the form of cluster and every cluster 

has CH and this CH is responsible for any topological changes 

at the cluster level. Hierarchal architecture is better for 

managing the n/w topology instead of flat architecture.  

Whenever any node dies or moves to other cluster than these 

changes are registered and informed by CH to BS so that 

re-clustering can be done to maintain the n/w efficiency. 

V. VARIOUS TYPES OF CLUSTERING USED IN WSN 

There are various types of clustering algorithm used in 

wireless sensor network. Some important clustering 

algorithms are discussed below.  

A. Event to Sink Directed Clustering (ESDC) 

In ESDC form the cluster time to time when it is required, 

means that is when event occur. A sensor node sends this 

gathered information to CHs without redundant information. 

ESDC intend to attain energy-efficient clustering in two ways. 

  Clustering performs when event is occurring in WSN, so 

no unnecessary clustering need to perform.  

 ESDC follows directed clustering concept and select CH 

towards the BS to decrease the delay of dataflow. Finally, 

dataflow is directed over the clusters that are selecting the 

shortest path from the event area to the BS. 

CH is selected from higher energy sensor nodes and non-CH 

nodes are elected from lower energy sensor node. So stream 

of data is practically unidirectional. The author in [11] has 

implement the performance of ESDC. In his paper ESDC in 

WSNs" and differentiated it and LEACH estimation. 
They maintained complete reporting to base station of any 

type of event occur  by the 

sensor nodes .They evaluated that per hop delay in ESDC in 

WSN was approximately 200 ms in comparison to LEACH 

which had 460 ms delay of nearly double ESDC. 

B. Low Energy Adaptive Clustering 

LEACH [6] is a very important protocol used in WSN. In this 

protocol most of the node transmit the message to CH, CH 

collect and compress data and 

send to the sink. With the help 

this protocol we determine the 
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sensor node will become a cluster head or not after each 

round. A sensor node has radio powerful which directly 

reaches to the BS or cluster head. In LEACH if the node has 

been CH it cannot be CH again after P round where p is the 

percentage of Cluster head. In LEACH each sensor node has a 

1/p probability to become a CH again; non cluster head join 

the nearest CH for transmitting the sensed data. The CH 

creates the Schedule for each node in its cluster to transmit its 

data. CH works with TDMA schedule, so that minimum 

energy required reaching the sense data to CH.CDMA also 

used by LEACH because reduce the interference between 

clusters. 

LEACH involves two stage of operation. 

 Setup phase. 

 Steady phase. 

In Set-up stage formation of clusters takes place and a CH is 

chosen for each cluster. CH is chosen dependent on a 

probabilistic factor. Likely of a node to turn into a CH is 

determined based on two components which are as per the 

following. 

 A node can be CH. If it has verity of properties in 

terms of maximum energy, distance, centrality etc. 

 Recommended complete classification of a CH by 

WSN. 

If the value of sensor node is smaller than a threshold, then its 

miles elected as CH. Inconsistent state segment all records 

collected via CHs is dispatched to a base station. The 

drawback of Low-energy Adaptive Clustering is that there is 

no record founded about the initial energy of a CH. So Nodes 

that have come to be CHs for the same range of time as others, 

however, have much less initial energy than different nodes 

are in all likelihood to come to be useless sooner than nodes 

which have excessive preliminary energies. The set of rules 

does no longer work nicely with huge sized sensor networks 

due to the fact set of rules utilizes the single-hop inter-cluster 

method which isn't top-quality for big length networks. 

C. Hybrid energy-Efficient Distributed Clustering 

Hybrid energy-efficient distributed (HEED) approach is also 

very important approaches which apply in WSN. The 

parameters used by sensor node for selection of CH are as per 

the following: 

 Remaining  Energy 

 Intra-cluster communication cost 

The primary objective of HEED algorithm is that all the CHs 

inside the system get consistently circulated. Formula 

conserves additional energy and is more scalable. The 

disservice of Hybrid Energy-Efficient Distributed 

algorithm is that for the most part, it chooses the extra CH. 

As CHs expend extra energy in this manner energy of 

network altogether diminishes.  

D. Load Balanced Clustering  

Shujuan Jin, Keqiu Li [10]  propose a load balanced 

clustering scheme .  Because the CH is accountable 

for additional work, like receiving and 

aggregating information from its member sensor nodes, 

then send all information to the Base station.  the CH is 

probably going to die of 

too significant burden, that affects the total network‟s life. 

To balance the energy load within the cluster, we propose a 

methodology for choosing associate assistant node within 

the cluster to assist the CH to transmit 

the aggregate information to the BS. 

In different words, when the CH computes the 

received information, it sends the aggregate information to its 

assistant node. Then this assistant node is accountable for the 

information transmission to the BS. In WSN if the distance of 

node is far from the BS and they continuously transmit to the 

base station. It is likely to die out quickly, this concept based 

on single hop methodology, so in this method we adopt a 

multi-hop communication method for aggregate data 

transmission method. 

E. K-Means Clustering 

It is Clustering evaluation scheme [9]  which make use of two 

factors for the election of CH: 

 Residual energies of nodes. 

 Euclidian distances. 

Each node sends its data to a key node which stores it in a list. 

It conducts the k-middle clustering algorithm after collecting 

information from all its nodes. This procedure operates better, 

instead of centrally, when the clustering is carried out by a 

distributed method. If a key node is installed at a single 

location, the whole network will disintegrate if that node fails. 

Even if a single node does not work, it cannot damage other 

nodes in distributed computing. In centralized networking 

there are more chances of packet loss as packet loss is not 

available for reaching other nodes. Even if a packet fails to a 

node, in distributed network, the node can get it in another 

manner, as each node in the receiving field transmits its 

packets to its neighbors. 

F. Power Collection capability Clustering 

Another method is applied to improve clustering efficiency 

[12] in WSNs, which is called the power collection capability. 

Nodes with energy capacity can produce energy from 

different sources, such as water, sun and air, etc. As nodes are 

loaded over and over again through conventional energy 

sources, so they will never be lost. However, because of 

multiple infrastructural constraints it is not possible to 

incorporate energy capacity in all nodes of a WSN. Thus, 

energy-recovery nodes are spread uniformly across wireless 

systems. CH cannot be used as the nodes with harvest 

capacity, since their energy source is not reliable and 

extremely dependent on nature. But these nodes can be used 

as relay nodes between the head of the cluster and the base. In 

its paper, author suggested single cluster algorithm. This 

algorithm chooses the best CH position. The head of the 

cluster must be selected so that its battery life can be 

maximized. The impact of installing the relay knots between 

CHs and base stations was then noted. There has been an 

algorithm that has taken advantage of the node used to collect 

energy, which improved the network's life by roughly 8.59 per 

cent. The ordinary concept of network life[13]is that the time 

it takes is only now dead on the network. This idea does not 

however go well with the lifetime of the WSN. Because 

wireless sensor nodes are energy-related. Instead of CHs, CHs 

consume heavy power, using relatively less power than CHs. 

In terms of time, a cluster has functioned correctly for the 

network life of a WSN network can be better described. 

However, the only way to evaluate network performance is by 

using network life. Additional variables, such as information 

collection, play also an important role. Tianqi Wang, Wendi 

Heinzelman  and Alireza Seyedi [13] proposed "The 

maximization in information collection in clustered wireless 

networking networks in order 

to maximize the quantity of 

information that is collected 
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during the life of a network has been suggested  

G. Energy Efficient Hierarchical Clustering 

Energy Efficient Hierarchy Clustering [14] represents a 

clustering probabilistic algorithm. Algorithm was a various 

hope architecture version of LEACH expanded. Every node 

chooses first whether or not it could become a head of the 

cluster. It advertises its existence to all its neighboring nodes 

when it became a CH, node (non-CH) receive the message 

and send the request for join to CH.  After joining the CH, 

sensor node send the data CH and CH send the aggregate data 

to the base station. Applying this methodology the life time of 

network increased. Every round of sending and receiving the 

message to the BS the role of CH changed on the basis of 

residual energy. 

H. Weight-Based Clustering Protocols 

Weight-based clustering (WBC) [15], [16] is a clustering 

method commonly used in  heterogeneous systems. CH 

selection in weight-based clustering is based on the weight of 

SN of the network. Weight is measured on the basis of various 

parameters like energy, distance of node. Each cycle of 

clustering node compute its weight. On the basis of weight, 

Clustering take place in such a manner that least energy 

utilization follows in WSN. It chooses the better node heads 

and hence improves WSN's lifetime and throughput with its 

successful clustering calculation. The goals of WBC are as 

per the following: 

 To increase the life of sensor nodes by choosing 

sensor nodes with elevated remaining energy. 

 To prevent choosing low-powered SN as CHs. 

WBC calculation selects CH in such a way that CH 

consistently has the best remaining energy. Remaining energy 

is energy left in a node in the wake of playing out its preparing 

and data transferring functions. It avoids selecting low 

powered SN as CHs. It overhauls the WSN's lifetime. 

Residual energy and distance from base station is another way 

to find the CH in group. A SN is regarded dead if its energy 

falls below a specific threshold level. After each clustering 

round, each node broadcasts an "I am alive" message. Thus it 

calculates each node's amount of live neighbors. Then, using 

the first order radio power model, it calculates the remaining 

power of each node. The node with the greatest remaining 

energy is chosen as the head of the cluster. But this system has 

a disadvantage in choosing additional CHs unnecessarily. As 

CHs take more energy, it degrades the network's effectiveness 

somehow. 

I. Fuzzy based Clustering 

Fuzzy is incorporated for energy efficient 

clustering[17]–[19]. Mehra et al. [20] proposed FBECS. In 

this algorithms they talk about the cluster head selection 

scheme with the help of various parameter e.g energy, 

distance, node density .all these parameter set as a input for 

FIS (Fuzzy Inference System) for CH selection. This protocol 

also tells about the load balancing of network through cluster 

formation. In conclusion the experimental outcome has 

endorsed the better performance in terms of stability period 

[21], increase the life span of the WSN and transmit more and 

more sensed data to sink. 

J. Energy Aware Hierarchical Clustering 

Ke et al. [22] have proposed NEAHC. This routing protocol 

have two objective: first one is to minimize the energy 

consumption for increasing the life time of network using 

different parameter and second one is ,this protocol provide 

the surety to maintain the energy level among the sensor node. 

They have also formulated the evolved algorithm through 

experimental works to increase the life time of network. 

K. Cluster Chain Weight Clustering 

Mahajan et al. [23] have proposed a CH 

weight selecting model labeled as CCWM. They have also 

use a various parameter to improve the network life time .in 

this model first CH selection then cluster formation .CH 

selection based on weight matrices. This model satisfies two 

issue, energy conservation and load balancing of a WSN. To 

reduce the cost of simulation and communication, consider 

clustering approach. This model is very important as compare 

to LEACH and M-LEACH in terms of energy consumption 

and   network longevity. 

VI. CONCLUSION 

Some clustering approach uses unnecessary used of CH .they 

maximizes the complexity of a network. Compared to other 

clustering methods, there are few limitations like sensing 

power, energy, processing speed etc the more effective 

clustering approach is Weight based clustering. This is the 

best approach in all clustering methods. Clustering method 

based on weight is more effective; minimize the energy 

consumption of a network. 

REFERENCES 

1. G. Anastasi, M. Conti, M. Di Francesco, and A. Passarella, “Energy 

conservation in wireless sensor networks: A survey,” Ad Hoc 

Networks, vol. 7, no. 3, pp. 537–568, May 2009. 

2. I. F. Akyildiz, Weilian Su, Y. Sankarasubramaniam, and E. Cayirci, “A 

survey on sensor networks,” IEEE Commun. Mag., vol. 40, no. 8, pp. 

102–114, Aug. 2002. 

3. J. Yick, B. Mukherjee, and D. Ghosal, “Wireless sensor network 

survey,” Comput. Networks, vol. 52, no. 12, pp. 2292–2330, Aug. 

2008. 

4. C.-H. H. Ling, C.-C. C. Lee, C.-C. C. Yang, and M.-S. S. Hwang, “A 

secure and efficient one-time password authentication scheme for 

WSN,” Int. J. Netw. Secur., vol. 19, no. 2, pp. 177–181, 2017. 

5. P. S. Mehra, M. N. Doja, and B. Alam, “Zonal based approach for 

clustering in heterogeneous WSN,” Int. J. Inf. Technol., vol. 11, no. 3, 

pp. 507–515, Sep. 2019. 

6. A. Zeb et al., “A.K.M. Muzahidul, Jalan 

Semarak(2013),”Communication Protocols on Dynamic Cluster-based      

Wireless Sensor Network „,978-1-4799-0400-6/13/$31.00 

©IEEE.A.K.M. Muzahidul, Jalan Semarak(2013),‟Communication 

Protocols on Dynamic Cluster-based      Wireless ,” Int. J. Distrib. Sens. 

Networks, vol. 12, no. 7, p. 4979142, Jul. 2016. 

7. K. N. Dattatraya and K. R. Rao, “Hybrid based cluster head selection 

for maximizing network lifetime and energy efficiency in WSN,” J. 

King Saud Univ. - Comput. Inf. Sci., Apr. 2019. 

8. M. M. Afsar and M. H. Tayarani-N, “Clustering in sensor networks: A 

literature survey,” J. Netw. Comput. Appl., vol. 46, pp. 198–226, Nov. 

2014. 

9. “P. Sasikumar ,Sibaram Khara (2012),” K-Means Clustering In 

Wireless Sensor Networks”, 978-0- 7695- 4850-0/12 $26.00 © 2012 

IEEE DOI 10.1109/CICN.2012.136+info - Google Search.” . 

10. S. Jin and K. Li, “LBCS: A Load Balanced Clustering Scheme in 

Wireless Sensor Networks,” in 2009 Third International Conference 

on Multimedia and Ubiquitous Engineering, 2009, pp. 221–225. 

 

 

 

 



International Journal of Engineering and Advanced Technology (IJEAT) 

ISSN: 2249 – 8958, Volume-9 Issue-1, October 2019 

995 

 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number: A9453109119/2019©BEIESP 

DOI: 10.35940/ijeat.A9453.109119 

11. “Alper Bereketli,Ozgur B. Akan (2009),”Event-to-Sink Directed 

Clustering in Wireless Sensor Networks”     ,Next generation Wireless 

Communications Laboratory (NWCL) Department of Electrical and      

Electronics Engineering Middle East Technical Universit.” . 

12. Pengfei Zhang, Gaoxi Xiao, and Hwee-Pink Tan, “A preliminary study 

on lifetime maximization in clustered wireless sensor networks with 

energy harvesting nodes,” in 2011 8th International Conference on 

Information, Communications & Signal Processing, 2011, pp. 1–5. 

13. T. Wang, W. Heinzelman, and A. Seyedi, “Maximization of Data 

Gathering in Clustered Wireless Sensor Networks,” in 2010 IEEE 

Global Telecommunications Conference GLOBECOM 2010, 2010, 

pp. 1–5. 

14. G. D. Devi, “CLUSTERING ALGORITHMS IN WIRELESS 

SENSOR NETWORKS-A SURVEY.” 2013. 

15. R. Tandon, B. Dey, and S. Nandi, “Weight based clustering in wireless 

sensor networks,” in 2013 National Conference on Communications 

(NCC), 2013, pp. 1–5. 

16. H. M. Abdulsalam and L. K. Kamel, “W-LEACH: Weighted Low 

Energy Adaptive Clustering Hierarchy Aggregation Algorithm for 

Data Streams in Wireless Sensor Networks,” in 2010 IEEE 

International Conference on Data Mining Workshops, 2010, pp. 1–8. 

17. Y. Zhang et al., “Fuzzy-Logic Based Distributed Energy-Efficient 

Clustering Algorithm for Wireless Sensor Networks,” Sensors, vol. 17, 

no. 7, p. 1554, Jul. 2017. 

18. S. Singh, S. Chand, and B. Kumar, “Energy Efficient Clustering 

Protocol Using Fuzzy Logic for Heterogeneous WSNs,” Wirel. Pers. 

Commun., vol. 86, no. 2, pp. 451–475, Jan. 2016. 

19. I. Gupta, D. Riordan, and S. Sampalli, “Cluster-Head Election Using 

Fuzzy Logic for Wireless Sensor Networks,” in 3rd Annual 

Communication Networks and Services Research Conference 

(CNSR’05), 2005, pp. 255–260. 

20. P. S. Mehra, M. N. Doja, and B. Alam, “Fuzzy based enhanced cluster 

head selection (FBECS) for WSN,” J. King Saud Univ. - Sci., Apr. 

2018. 

21. P. Mehra, M. Doja, and B. Alam, “Stability Enhancement in LEACH 

(SE-LEACH) for Homogeneous WSN,” EAI Endorsed Trans. 

Scalable Inf. Syst., vol. 6, no. 20, p. 156592, Jul. 2018. 

22. W. Ke, O. Yangrui, J. Hong, Z. Heli, and L. Xi, “Energy aware 

hierarchical cluster-based routing protocol for WSNs,” J. China Univ. 

Posts Telecommun., vol. 23, no. 4, pp. 46–52, Aug. 2016. 

23. S. Mahajan, J. Malhotra, and S. Sharma, “An energy balanced QoS 

based cluster head selection strategy for WSN,” Egypt. Informatics J., 

vol. 15, no. 3, pp. 189–199, Nov. 2014. 

 

AUTHORS PROFILE 

 Arvinda Kushwaha received the bachelor‟s 

degree in Computer Science and Engineering, 

from Bundelkhand University, Jhansi, Uttar 

Pradesh, India in 2002 and master‟s degree in 

Software Engineering from RGPV Bhopal, 

Madhya Pradesh, India in 2012. Currently he is 

pursuing his Ph.D. degree in computer 

engineering at Jamia Millia Islamia, Delhi, India. 

He has published more than 15 research papers 

in reputed international journals including 

Thomson Reuters (SCI & Scopus) and 

conferences including IEEE and it‟s also available online. His research 

interests include, wireless sensor networks, and cloud computing.  

 

Dr. Mohd. Amjad is currently working as 

Associate Professor in the Department of 

Computer Engineering, F/o Engineering & 

Technology, Jamia Millia Islamia (Central 

University), New Delhi. He received B.Tech. 

Degree from A.M.U. Aligarh in computer 

Engineering, M.Tech. Degree in Information 

Technology from GGSIP University New Delhi 

and Ph.D. from Jamia Millia Islamia, from the 

Department of Computer Engineering New 

Delhi. He has published more than 50 research 

papers in reputed international journals including Thomson Reuters (SCI & 

Scopus) and conferences including IEEE and it‟s also available online. His 

research interest includes Network Security, Internet and mobile computing, 

Mobile Ad hoc Networks and wireless sensor networks. Dr. Amjad has more 

than 16 Years of teaching experience at U.G and P.G. Level. 

 

 

 

 

 

 
 

 

 

 

 


