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Abstract: A sensor network is the small scale network generally distributed in limited geographical area based on the
application requirement. Normally because of the smaller capabilities of sensors, this kind of network is composed under
dense network architecture. These sensor nodes execute multi-hop communications and supply information to the controller
end. The optimization is required in this network under different aspects in terms of localization of nodes or in architectural
form of network. There are different kind of network architectures are available to provide the effective network
localization. In the simplest form, the architecture is unstructured and having a dense and random placement of nodes. This
kind of network architecture is comparatively costly and not energy effective. In the second form of network architecture,
the nodes are placed in a defined pre planned form. In this structured architecture, the nodes are placed under the
prejudgment of network requirements as well as communication requirement. This network architecture is considered as
an intelligent network and improves the network life and throughput.

1. Introduction

This localization aspect also includes the dynamic change while generating the network or after the network construction. These
aspects include the clustering concept, area coverage, load balancing etc. Clustering is about to divide the network in smaller sub
networks in which each sub network is controlled by a centralized controller called cluster head. This cluster head is responsible to
manage the communication over the cluster. This clustering is here based on the various concepts including the load balancing. It
means, a cluster should have effective number of nodes so that the load of the particular cluster head will not be increased. Another
concept associated here is area coverage. Area coverage is considered as the node placement in such way, the maximum area will
be covered over the network. It will provide the equalize distribution of nodes over the network will provide the improvement to
the network. This kind of architecture is also able to identify the density estimation over the network will provide the reduction in
communication failure. It will provide the improvement in terms of network life and network throughput [1] [2].

The Characteristics of Wireless Sensor Networks

A sensor network is having the larger number of components in smaller geographical area. The network is defined under various
constraints and limitations. These all constraints include the application as well as environment aspects identification and reducing
the real time criticality of the network. Networks are important in many of the critical areas of real-time applications where networks
are directly connected to open environments. This architecture specification comes under the functionality and component level
specification so that the improvement to the network formation and extraction will be obtained. The type of sensors used in these
network are given here under [1]

2. Classification of Sensors

A sensor can be classified in two main categories based on the sensor features defined in terms of technological aspects. Based on
this type, the cost, application and the capabilities are represented for different network. These two types of sensors are:

Active Sensors: These kind of sensors are attached in real time environment to extract the environmental constraints such as laser

scanner, infrared sensors etc.
Passive, Directional Sensors: This kind of sensor monitors the environmental aspects but not distributed in the environment itself

such as humidity sensor, light sensor etc.
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Figure 1: Sensor Node components
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Transducer: This component is defined to read the electrical signal and obtained the physical effect analysis for the sensing device.
Micro-computer: It is the processing device that performs the actual analysis over the obtained signal and derives some application
result.

Transceiver: This sensor component actually connects the informational aspects to the computer system.

Power-source: It provides the energy or the power to the network or the sensor itself.

A sensor network is having various associated complexities because of the computational requirements and involvement of the
environmental aspect. The network is considered with lot of assumptions and constraints. Most of the sensor networks are defined
with fix node position and characteristics exploration. This kind of characteristics exploration includes the difference analysis over
the network under protocol specification.

3. Limitations

Sensor networks depend on the type of application you need to develop and different requirements are imposed on each application.
For example, if you are developing an application at ground level, you need GPS to track your node location, but if your application
is underwater, it is quite different because there is no GPS for applications underwater. Node positions are variously calculated.
Small node size

Sensor networks depend on the type of application you need to develop and different requirements are imposed on each application.
For example, if you are developing an application at ground level, you need GPS to track your node location, but if your application
is underwater, it is quite different because there is no GPS for applications underwater. Node positions are variously calculated.
Low node cost

A large number of sensors must be placed very close to each other which cannot be used again and again. Hence the higher the
number of sensors, the greater the cost. Therefore, in order to reduce the cost of the entire network, the cost of individual sensors
must be cut.

Low power consumption

Energy is the major problem with the sensor networks. Electricity is limited, and cannot be replaced easily. Therefore, to improve
the lifespan and overall longevity of the network, it is important to reduce the amount of power utilized during communication
between sensor nodes.

Scalability

The protocols created for sensor networks must be scalable to allow them to work with any sensor network whatever their size. The
network size varies from application to application, and the number of nodes can vary between tens and thousands.

Reliability

We need a protocol that handles the error and, if necessary, corrects it over the wireless channel for reliable data transfer, consistent
in noise, time-varying and prone to error.

Self-configurability

Sensor nodes need to be organized to form a communication and connectivity restore sensor network when there is a change in the
topology of the network or if one of the nodes fails. It's a must. The network should not halt working in both cases.

Adaptability

The size of the sensor networks is continuing to change. You can add new nodes to the network and one of the nodes may fail and
be removed. Hence the network’s structure and size is not static. The protocol designed must be capable of adapting to those
changes.

Channel utilization

Because of the limited bandwidth it is resource intensive in the case of sensor networks. This is the protocol's responsibility to make
efficient use of the channel.

Fault tolerance

Since the sensor is inactive for a period of time, the sensor status can be similar to the readings collected by the sensor. Also they
suffer from failures. A node must therefore have the ability to survive a failure, run its own tests, repair the node itself and recover
after a failure.

Security

Malicious users can attack sensor networks, who can access the network and perform malicious tasks. Therefore, you must find a
way to safeguard your network data and avoid harm to unauthorized users.
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4. Comparative Analysis
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Here, a comparative analysis of existing and proposed work on dead nodes is shown in Figure 2. Here figure shows that the

numbers of dead nodes in existing work are 48 whereas in this proposed work only 9 nodes are dead.
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Figure 3: Alive Node Analysis (Comparative)
Here a comparative analysis of existing and proposed work for a work node is shown in Figure 3. Here the x-axis is the number of
communication rounds and the y-axis represents the live nodes. Here figure shows that the numbers of alive nodes in existing work
are 52 whereas in this proposed work only 91 nodes are alive.
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Figure 4: Network Communication Analysis (Comparative)

Here, a comparative analysis of existing and proposed packet communication work is shown in figure 4. Here the x-axis represents
the number of communication rounds and the y-axis represents the communication between the packets. This figure shows that, in
this proposed work, packet communication is improved.

IJSDR2009023 | International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 150


http://www.ijsdr.org/

ISSN: 2455-2631 © September 2020 IJSDR | Volume 5 Issue 9

Figre 3 BEE
o v e Tk i Y i 5

Jdda b SLOBEL-32 08 =0

Packat Cammusication in Each Round(Exising V. Prapused)

LT TS < tifa s

o

Figure 5 : Round Based Network Communication Anis (Comparative)

Here a comparative analysis of existing work and proposed work on packet communication is shown in Figure 5. Here the x-axis
represents the number of communication rounds and the y-axis represents the communication between the packets. This figure
shows that, in this proposed work, packet communication is improved.
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Figure 6: Network Energy (Comparative) .
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This Figure 6 shows a comparative analysis of the grid power of existing work and proposed work.

5. Conclusion and Future Scope

A sensor network is defined in real time network with critical features. The network suffers from various network level and node
level restrictions. Clustering provides the architectural improvement to the network to improve the network communication. In this
work, two phase architecture is provided to improve the communication in sensor network. The network is split into smaller
segments in the first phase, called clusters. Here group formation is done using the grouping techniques of multiple parameter-based
K-Means. The parameters included here are node specific and neighbor specific. The node specific parameters included node
energy, probability vector and coverage range. The neighbor specific parameters are density and degree of node. Once the clusters
are generated, the spanning tree adaptive communication is formed. In second phase, the genetic approach is applied to generate
the optimize path between clusters to deliver the data packets to base station. The proposed work is implemented in matlab
environment. The simulation comparative results shows that the method improved the life and packet communication over the
network.

6. Future Scope
A two-phase model is defined in this current work to improve the architecture for the clustering of sensor networks. The work can

be extended in future under following aspects.

e Inthis work, the generic parameter based clustering method is provided using clustering approach. In future more critical
environment can be considered with fault existence.
e The plain data communication is performed in this work. In future, the work can be applied on encoded communication.

References
[1] H. Li, "LEACH-HPR: An energy efficient routing algorithm for Heterogeneous WSN," Intelligent Computing and Intelligent
Systems (ICIS), 2010 IEEE International Conference on, Xiamen, 2010, pp. 507-511.

IJSDR2009023 | International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 151


http://www.ijsdr.org/

ISSN: 2455-2631 © September 2020 IJSDR | Volume 5 Issue 9

[2] X.Li, W. Gang, L. Zonggi and Z. Yanyan, "An energy-efficient routing protocol based on particle swarm clustering algorithm
and inter-cluster routing algorithm for WSN," 2013 25th Chinese Control and Decision Conference (CCDC), Guiyang, 2013,
pp. 4029-4033.

[3] S.P. Nayak, S. C. Rai and S. K. Pradhan, "MERA: A Multi-clustered Energy Efficient Routing Algorithm in WSN," 2015
International Conference on Information Technology (ICIT), Bhubaneswar, 2015, pp. 37-42.

[4] D. Gopal and Suriyakala C. D, "Performance evaluation of hybrid energy efficient cluster based routing scheme for mobile
sink based WSN," 2015 International Conference on Control, Instrumentation, Communication and Computational
Technologies (ICCICCT), Kumaracoil, 2015, pp. 558-564.

[5] N.A. Khan, K. Saghar, R. Ahmad and A. K. Kiani, "RAEED-EA: A formally analysed energy efficient WSN routing protocol,"
2016 13th International Bhurban Conference on Applied Sciences and Technology (IBCAST), Islamabad, 2016, pp. 346-349.

[6] R. Banerjee and C. K. Bhattacharyya, "Energy efficient routing and bypassing energy-hole through mobile sink in WSN,"
Computer Communication and Informatics (ICCCI), 2014 International Conference on, Coimbatore, 2014, pp. 1-6. [7] L.
Mengyao, Y. Zhang and X. Li, "Ring-based security energy-efficient routing protocol for WSN," The 26th Chinese Control
and Decision Conference (2014 CCDC), Changsha, 2014, pp. 1892-1897.

[7] D. Singh, S. Sharma, V. Jain and J. Gajrani, "Energy efficient source based tree routing with time stamp in WSN," Signal
Propagation and Computer Technology (ICSPCT), 2014 International Conference on, Ajmer, 2014, pp. 120-124.

[8] D. Wang, H. Tian and S. Wang, "Energy-Efficient Routing Research for WSN," 2007 International Conference on Wireless
Communications, Networking and Mobile Computing, Shanghai, 2007, pp. 2413-2415.

[9] R. Manjula and R. Datta, "An energy-efficient routing technique for privacy preservation of assets monitored with WSN,"
Students' Technology Symposium (TechSym), 2014 IEEE, Kharagpur, 2014, pp. 325-330.

[10]J. Xu, F. Ning and D. Jiang, "The analysis and research of WSN's energy efficient routing protocols,” Automatic Control and
Artificial Intelligence (ACAI 2012), International Conference on, Xiamen, 2012, pp. 2056-2059.

[11] G. Lakshmi Phani, K. Venkat Sayeesh, K. Vinod Kumar and G. Rama Murthy, "ERFLA: Energy efficient combined routing,
fusion, localization algorithm in cognitive WSN," 2010 Seventh International Conference on Wireless and Optical
Communications Networks - (WOCN), Colombo, 2010, pp. 1-5.

[12] T. Agrawal, R. S. Kushwah and R. S. Tomar, "An Energy Efficient Routing with Range Switching in WSN," Computational
Intelligence and Communication Networks (CICN), 2014 International Conference on, Bhopal, 2014, pp. 354-357.

[13]R. K. Kodali and N. Sarma, "Energy efficient routing protocols for WSN's," Computer Communication and Informatics (ICCCI),
2013 International Conference on, Coimbatore, 2013, pp. 1-4.

[14]1H. Zhao, W. Zhou and Y. Gao, "Energy Efficient-and Cluster Based Routing Protocol for WSN," Computational Intelligence
and Security (CIS), 2012 Eighth International Conference on, Guangzhou, 2012, pp. 107-111.

[15] K. Banerjee, H. Sharma and B. K. Chaurasia, "Secure Communication for Cluster Based Wireless Sensor Network,"
Computational Intelligence and Communication Networks (CICN), 2014 International Conference on, Bhopal, 2014, pp. 867-
871.

[16]Q. Zhou and J. Li, "Secure Routing Protocol Cluster-Gene-Based for Wireless Sensor Networks," 2009 First International
Conference on Information Science and Engineering, Nanjing, 2009, pp. 4098-4102.

[17]E. Garcia-Palacios, N. Mehallegue and G. Ali Safdar, "Providing security and energy efficiency in wireless ad-hoc sensor
networks through Secure Cluster-Head Election (SEC-CH-E)," Telecommunications and Signal Processing (TSP), 2012 35th
International Conference on, Prague, 2012, pp. 47-51.

[18] Dahane, N. E. Berrached and-A. Loukil, "Homogenous and secure weighted clustering algorithm for mobile wireless sensor
networks," Control, Engineering & Information Technology (CEIT), 2015 3rd International Conference on, Tlemcen, 2015, pp.
1-6.

[19] M. B. Nirmalaand A. S. Manjunath, ""Secure program update using broadcast encryption for clustered wireless sensor networks,"
Wireless Communication and Sensor Networks (WCSN), 2010 Sixth International Conference on, Allahabad, 2010, pp. 1-6.

[20]R. Khedikar and A. Kapur, "Energy effective target coverage WSNs," Issues and Challenges in Intelligent Computing
Techniques (ICICT), 2014 International Conference on, Ghaziabad, 2014, pp. 388-392.

[21]M. H. Shazly, E. S. Elmallah and J. Harms, "Location Uncertainty and Target Coverage in Wireless Sensor Networks
Deployment,” 2013 IEEE International Conference on Distributed Computing in Sensor Systems, Cambridge, MA, 2013, pp.
20-27.

[22]1H. Zhang, H. Wang and H. Feng, "A Distributed Optimum Algorithm for Target Coverage in Wireless Sensor Networks,"
Information Processing, 2009. APCIP 2009. Asia-Pacific Conference on, Shenzhen, 2009, pp. 144-147.

[23] Mohammad ali Jamali, Navid Bakhshivand, Mohammad Easmaeilpour and Davood Salami, "An energy-efficient algorithm for
connected target coverage problem in wireless sensor networks," Computer Science and Information Technology (ICCSIT),
2010 3rd IEEE International Conference on, Chengdu, 2010, pp. 249-254.

[24]M. Kim, Y. h. Kim, I. S. Kang, K. w. Lee and Y. H. Han, "A scheduling algorithm for connected target coverage under
probabilistic coverage model,” The International Conference on Information Network 2012, Bali, 2012, pp. 86-91.

[25] Zorbas, D. Glynos and C. Douligeris, "Connected partial target coverage and network lifetime in wireless sensor networks,"
2009 2nd IFIP Wireless Days (WD), Paris, 2009, pp. 1-5.

[26]Z. Lu and W. W. Li, "Approximation algorithms for maximum target coverage in directional sensor networks,” Networking,
Sensing and Control (ICNSC), 2014 IEEE 11th International Conference on, Miami, FL, 2014, pp. 155-160.

[27]P. Chaturvedi and A. K. Daniel, "An Energy Efficient Node Scheduling Protocol for Target Coverage in Wireless Sensor
Networks," Communication Systems and Network Technologies (CSNT), 2015 Fifth International Conference on, Gwalior,
2015, pp. 138-142.

IJSDR2009023 | International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 152


http://www.ijsdr.org/

ISSN: 2455-2631 © September 2020 IJSDR | Volume 5 Issue 9

[28] B. Diop, D. Diongue and O. Thiare, "A weight-based greedy algorithm for target coverage problem in wireless sensor networks,"
Computer, Communications, and Control Technology (14CT), 2014 International Conference on, Langkawi, 2014, pp. 120-125.

[29] X. Ren, W. Liang and W. Xu, "Quality-Aware Target Coverage in Energy Harvesting Sensor Networks," in IEEE Transactions
on Emerging Topics in Computing, vol. 3, no. 1, pp. 8-21, March 2015.

IJSDR2009023 | International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 153


http://www.ijsdr.org/

