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Abstract: Wireless detector network is energy constraint network. The life of a network is outlined by the life of initial
such that proportion of dying nodes. Load leveling may be method to equalize energy consumption of all nodes and this
manner all nodes can degrade along. By load leveling, the life of the network doesn't rely solely on the lifetime of weak
node but depends on the life all nodes within the network that helps to increase the lifetime of the network. during this
paper, we tend to examine the proposed load leveling algorithms for wireless detector networks.

Load leveling will be accustomed extend the life of a detector network by reducing energy consumption. Load leveling
exploitation clustering also can increase network quantifiability. Wireless detector network with the various energy levels
nodes will prolong the lifetime of the network and additionally its liableness. We tend to discuss the improvement to be
created for future planned load leveling schemes. This paper provided the reader with the idea for research in load leveling
schemes for wireless detector networks

Index Terms - Wireless sensor network, aggregation, data precision, residual energy, network lifetime

1. INTRODUCTION

A wireless sensor network is defined as a group of a large number of sensor nodes which are low in cost; consume less power and
multi-functional in nature. The Wireless sensor network is network that transfer physical parameter like pressure, temperature,
humidity, sound pollution to a form that can easily measure, analysis and send all data to the central location i.e. server location. The
element of sensor network includes the group of localized sensor, communication network, central location for data collection and
group of sensor node. The every sensor node is used for the sense the physical parameter, process and communication on that parameter
and sends related data to the central location. The Every sensor node has tendency to fail due physical condition, envirmental condition,
software fail, hardware fail. The sensor nodes are highly distributed either inside or near by the system which is under study. These
nodes are very small in size and consist of components for sensing, data processing and communication etc. The placement of these
nodes can be random inside the system. It means that protocols of sensor networks and its algorithms must possess self-organizing
abilities in inaccessible areas. A wireless sensor network (WSN) or sometimes called a wireless sensor and actor network (WSAN) are
spatially distributed autonomous sensors to monitor physical conditions, such as temperature, pressure, sound etc. and to cooperatively
pass their data through the network to a main location. The more modern networks are able to pass data in two ways i.e. bidirectional
and they also enable control of sensor activity. The development of wireless sensor networks was started for the military applications
like battlefield surveillance and today these sensor networks are used in many applications related to industry and consumer

applications . This paper tries to explore the important applications of wireless sensor network.
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Fig 1: Basic Architecture of WSN

Balancing load in WSN surveillance applications such as military, environmental, traffic etc, is important, since nodes with heavy load
can exhaust node resources such as bandwidth, processing power, battery energy, and memory storage. Furthermore, if one of the
heavily loaded nodes is congested, it can lead to packet loss and buffer overflow, resulting in longer end-to-end delay, leaving the
network with a wide disparity in the energy level of the nodes, disconnecting or partitioning the network and degradation of network
life.

The surveillance applications demand a load balancing routing protocol, since networks are expected to operate over a longer period of
time in an unattended and hostile environment with minimal monitoring. The protocol should ensure that connectivity in a network is
maintained as long as possible, and the energy status of the entire network should be of the same order. If nodes in the network
consume energy more equitably, then the nodes in the center of the network continue to provide connectivity for longer, and the time to
network partition increases. This leads to a more graceful degradation of the network, and is the idea of survivability of networks.
Hence, surveillance applications demands design and development of routing protocols whose objective is to dynamically distribute the
load to multiple sensors, so that it leads to maximizing the network lifetime.

1.1 Classification of Routing Protocol

In general, routing in WSNSs can be divided into flat routing, hierarchical routing, and location-based routing depending on the network
structure. In flat routing, all nodes are typically assigned equal roles or functionality. In hierarchical routing, nodes will play different
roles in the network. In location-based routing, sensor node®s positions are exploited to route data in the network. A routing protocol is
considered adaptive if certain system parameters can be controlled in order to adapt to the current network conditions and available
energy levels. Furthermore, these protocols can be classified into multipath-based, query-based, negotiation-based, QoS-based, or

coherent-based routing techniques depending on the protocol operation.
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Fig 2: Classification of Routing Protocol in Wireless sensor Network

1.2 Application of Wireless sensor Network

WSNs are applied to wide range of applications [22, 23, 24] and these applications can be classified into two categories: monitoring and
tracking as shown in Figure 1.6. Monitoring applications include indoor/outdoor environmental monitoring, health monitoring, power
monitoring, inventory location monitoring, factory and process automation, and seismic and structural monitoring. Tracking
applications include tracking objects, animals, humans, and vehicles. The idea behind these applications is that, densely deploying
sensor nodes with capabilities of sensing, wireless communications, and computation in an unattended environment, will assist in
measuring its ambient conditions, and obtaining the characteristics about phenomenon of interest surrounding these sensors, by

transforming these sensed/gathered data into electrical signals that can be processed.
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Fig 3: Application of Wireless sensor Network
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2. RELATED WORK

In today’s universe of figuring, data gathering is a quickly developing and testing field in the distinctive region such as cold and low-
upkeep territories where ordinary approaches turn out to be exceptionally expensive [1]. Sensors give a low-evaluated and clear answer
for these applications. These physical gadgets are little in size that is prepared to do gathering condition data like warmth, light or
movement of an article. Sensors are sending in a straightforward model in the zone important to screen occasions and assemble
information about the environment [1].

Systems administration of these unattended sensors is relied upon to majorly affect the viability of numerous military and common
applications, for example, battle field perception, security and difficulty the board. Sensor bits in such frameworks are regularly
disposable and expected to last until their vitality channel. In this manner, for sensor systems control is a deficient asset and for the span
of a specific mission. It must be overseen shrewdly to expand the life of the sensor bits. The sensor systems seek after the model of a
base station, where sensors transfer surges of information to the base station either like occasionally or dependent on activities. The
control hub/base station might be statically designated in the encompassing region of the sensor, or it might be versatile so that it can
move around the field and gather information from the system. In either case, the base station can't be come to emphatically by all the
sensor bits in the system. The bits/hubs that are situated far from the base station will expend more vitality to transmit information than
different hubs and along these lines will kick the bucket sooner [2].

In Wireless Sensor Network (WSN), it comprises of a conceivably substantial number of asset compelled sensor hubs what are more,
few generally amazing transfer hubs. The sensor hub has a battery and a low-end processor, a constrained measure of memory, and a
low power correspondence module prepared to do short range remote correspondence [3].

As sensor hubs are conveyed arbitrarily and have extremely constrained battery control, it is difficult to energize the dead batteries.
That is the reason battery control is considered as a restricted asset in WSN and ought to be productively utilized. Sensor hub expends
battery in detecting information, getting information, sending information and preparing information [4].

A sensor hub doesnt have enough capacity to send the data straightforwardly to the distant base station. In this manner, alongside
detecting information the sensor hub go about as a switch to proclaim the information of its neighbor. The sensor hubs can be gathered
into little bunches in an extensive sensor arrange. Each group has a bunch head to organize the hubs in the group. Bunch plan can build
the lifetime of the sensor organize by making the bunch head, gather information from the hubs in the bunch, total it and send to the
base station. An arbitrarily conveyed sensor arranges requires a bunch development convention to parcel the system into equivalent
measured gatherings. There are two different ways to choose bunch heads: process the pioneer first and the bunch first. In the pioneer
first methodology, at first group head is picked then the bunch is framed. In the bunch first approach, at first the group is framed and
after that bunch head is chosen. Grouping has various favorable circumstances like it diminishes the measure of the steering table,
monitor correspondence data transfer capacity, draw out system lifetime, decline the repetition of information bundles, lessens the rate
of vitality utilization and so on. [5].

Ordinarily it is assumed that the hubs in remote sensor systems are homogeneous, however in reality, homogeneous sensor organizes
scarcely subsist. Indeed, even homogeneous sensors have diverse abilities like distinctive dimensions of starting vitality, exhaustion
rate, and so on. In heterogeneous sensor systems, an immense number of low-estimated hubs perform detecting, while a couple of hubs
having tolerably more vitality, perform information separating, combination and transport. This prompts the exploration on
heterogeneous systems where at least two kinds of hubs are considered. Heterogeneity in remote sensor systems can be used to prolong

the lifetime and reliability of the network [6]
3. PROPOSED WORK

To meet the above application requirements and their routing objectives such as, load balancing, service differentiation and reliable and
timely delivery service, three energy efficient routing protocols are proposed

» Load Balancing Dynamic Adaptive Routing (LBDAR) protocol

» Data Quality Aware Routing (DQAR) protocol

» Energy Buffer Aware Reliable Routing (EBARR) protocol
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Whose objectives are detailed below:

1. Load Balancing Dynamic Adaptive Routing (LBDAR) protocol

The LBDAR is a reactive protocol which tries to ensure the uniform depletion of energy across the nodes, with an objective to increase
the energy conservation and prolong the lifetime of sensor nodes. This protocol eliminates bottleneck of heavily involved nodes along
the optimal path by computing new path for every data initiation. As compared to minimum hop routing and energy aware routing, the
results of the LBDAR protocol demonstrate more uniform usage of nodes with efficient use of battery power. The network lifetime is
increased by reducing the overloading of intermediate nodes by efficiently selecting them while routing. Since network lifetime is
increased, the packet delivery ratio is comparatively high in the LBDAR.

2. Data Quality Aware Routing (DQAR) protocol

The DQAR protocol for service differentiation is developed with an objective to prioritize and provide reliability assurance to high
priority packets compared to low and medium priority packets. The results demonstrate that protocol is more efficient in providing
differentiated service to high priority data packets and achieve high data delivery ratio compared to multi path routing (MR) and
minimum energy routing (MER). The DQAR also increases the network lifetime by ensuring uniform energy depletion across the nodes
and hence achieves load balancing. Result also shows that, DQAR reduces end-to-end transmission delay of high priority packets by
dynamically constructing shortest paths

3. Energy Buffer Aware Reliable Routing (EBARR) protocol

A novel QoS aware routing protocol, i.e., EBARR, is proposed to provide QoS in timeliness and reliability domains for critical packets
generated in time critical application. The performance of EBARR is evaluated with respect to different combination of network and
traffic control parameters and compared it with Multi constrained QoS multipath routing(MCMP) protocol. The results demonstrate that
EBARR outperforms the MCMP protocol in achieving the desired performance for diverse data according to the priority specified by
the sink. The EBARR also distributes the traffic load and thus achieves higher node energy efficiency which increases network lifetime.
Results also prove that the EBARR meets both the challenges of reliability and timely delivery of critical data efficiently
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6. CONCLUSION

In this chapter we have discussed the proposed LBDAR protocol that ensures the survivability of WSNs. It is data-centric and reactive-
protocol, used for remote-surveillance sensor network applications. It efficiently distributes the traffic load and ensures the uniform
energy consumption in the network. By efficiently balancing the traffic inside the network, the network lifetime is significantly
improved. Extensive simulation results show that the proposed LBDAR protocol is energy efficient with respect to extension of the

lifetime of the sensor network substantially compared to other two methods mentioned.
7. REFERENCES

[17 S. K. Gupta, N. Jain, and P. Sinha, “Node degree based clustering for wsn,” International Journal of Computer Applications, vol. 40,
no. 16, pp. 49-55, 2012.

[2] G. Gupta and M. Younis, “Load-balanced clustering of wireless sensor networks,” in Communications, 2003. ICC’03. IEEE
International Conference on, vol. 3, pp. 1848-1852, IEEE, 2003.

[3] K. Sun, P. Peng, P. Ning, and C. Wang, “Secure distributed cluster formation in wireless sensor networks.,” in ACSAC, pp. 131-
140, 2006.

[4] B. Nazir and H. Hasbullah, “Energy balanced clustering in wireless sensor network,” in 2010 International Symposium on
Information Technology, vol. 2, pp. 569-574, IEEE, 2010.

[5] S. K. Gupta, N. Jain, and P. Sinha, “A density control energy balanced clustering technique for randomly deployed wireless sensor
network,” in 2012 Ninth International Conference on Wireless and Optical Communications Networks (WOCN), pp. 1-5, IEEE, 2012.
[6] S. K. Gupta, N. Jain, and P. Sinha, “Energy efficient clustering protocol for minimizing cluster size and inter cluster communication
in heterogeneous wireless sensor network,” Energy, vol. 2, no. 8, 2013.

I[JRAR1AIP0O39 | International Journal of Research and Analytical Reviews (IJRAR)www.ijrar.org | 157


http://www.ijrar.org/

© 2019 IJRAR May 2019, Volume 6, Issue 2 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

[7] F. Hu and X. Cao, Wireless sensor networks: principles and practice. CRC Press, 2010.

[8] L. Hoesel, L. Dal Pont, and P. J. M. Havinga, Design of an autonomous decentralized MAC protocol for wireless sensor networks.
2003.

[9] H. Zhang, L. Li, X.-f. Yan, and X. Li, “A load-balancing clustering algorithm of wsn for data gathering,” in Artificial Intelligence,
Management Science and Electronic Commerce (AIMSEC), 2011 2nd International Conference on, pp. 915-918, IEEE, 2011.

[10] N. Israr and 1. Awan, “Multi-hop clustering algo. for load balancing in wsn,” International Journal of SIMULATION, vol. 8, no. 1,
2006.

[11] N. Kim, J. Heo, H. S. Kim, and W. H. Kwon, “Reconfiguration of clusterheads for load balancing in wireless sensor networks,”
Computer Communications, vol. 31, no. 1, pp. 153-159, 2008.

[12] E. Laszl " o, K. Tornai, G. Trepl " an, and J. Levendovszky, “Novel load " balancing scheduling algorithms for wireless sensor
networks,” in The Fourth Int. Conf. on Communication Theory, Reliability, and Quality of Service, Budapest, pp. 54-49, 2011.

[13] S. Ozdemir, “Secure load balancing via hierarchical data aggregation in heterogeneous sensor networks.,” J. Inf. Sci. Eng., vol. 25,
no. 6, pp. 1691-1705, 2009.

[14] Y. Zhang, Z. Zheng, Y. Jin, and X. Wang, “Load-balanced algorithm in wireless sensor networks based on pruning mechanism,” in
Communication Software and Networks, 2009. ICCSN’09. International Conference on, pp. 604—606, IEEE, 2009.
[15] M. Mahdavi, M. Ismail, and K. Jumari, “Load balancing in energy efficient connected coverage wireless sensor network,” in 2009

International Conference on Electrical Engineering and Informatics, vol. 2, pp. 448— 452, IEEE, 2009.

[16] C. Canci, V. Trifa, and A. Martinoli, “Threshold based algo. for power aware load balancing in sensor networks,” IEEE
Transaction, 0-7803- 8916-6/05, 2005.

[17] Sanjay M Asutkar, Ravindra C Thool, Gajendra M Asutkar, Jagdish Agrawal, “A Novel Energy Efficient Routing Using
Clustering Network Algorithm for Wireless Sensor Network”, International Journal of Advancements in Computing Technolog,2011
[18] Gajendra Asutkar, Kishore Kulat, “ Life Time Maximization of Wireless Sensor Node by Event Based Detection: An Experimental
Approach”, IJCSNS 2010
[19] Kanchan Dhote, GM Asutkar, “Enhancement in the Performance of Routing Protocols for Wireless Communication Using
Clustering, Encryption, and Cryptography”,Artificial Intelligence and Evolutionary Computations in Engineering Systems,Vol N0.547-
558,Springer India 2015

[20] Qi Liu, Kai Zhang, Jian Shen, Zhangjie Fu, Nigel Linge, “GLRM : An Improved Grid-based Load-balanced routing Method for

WSN with Single Controlled Mobile Sink". ICACT2016,Jan. 31 ~ Feb. 3, 2016

[21] Pawan Singh Mehra, M.N.Doja, Bashir Alam, “ Energy Efficient Self Organising Load Balanced Clustering Scheme for
Heterogeneous WSN” IEEE 2015

[22] Chengfa Li, Mao Ye, Guihai Chen, “ An Energy-Efficient Unequal Clustering Mechanism for Wireless Sensor Networks”MASS
2015

[23] Dr. S. L. Nalbalwar, Sayali M.Wani, “Identification of Balanced Node for Data Aggregation in Wireless Sensor
Network”,International Conference on Electrical, Electronics, and Optimization Techniques (ICEEOT) — 2016

[25] Hammad Ullah Siddiqui, Rehan Qureshi, and Samia Aijaz, “Energy Consumption and Network Performance Analysis of WSN
using LEACH Protocol” Bahria University Journal of Information & Communication Technologies Vol. 7, Issue 1, December 2014.
[26] J. Hill, R. Szewczyk, A, Woo, S. Hollar, D. Culler, and K. Pister, System Architecture Directions for Networked Sensors,
ASPLOS, November 2000.

[27] Culler, D. E and Hong, W., “Wireless Sensor Networks”, Communication of the ACM, Vol. 47, No. 6, June 2004, pp. 30-33.

[28] Undercoffer, J., Avancha, S., Joshi, A., and Pinkston, J., “Security for Sensor Networks”, CADIP Research Symposium, 2002,
available at, http://www.cs.sfu.ca/~angiez/personal/paper/sensor-ids.pdf

[29] A.D. Wood and J.A. Stankovic, (2002) “Denial of Service in Sensor Networks,” Computer, vol. 35, no. 10, 2002, pp. 54— 62.

[30] J. R. Douceur,(2002) “The Sybil Attack,” in 1st International Workshop on Peer-to-Peer Systems (IPTPS “02).

[31] Zaw Tun and Aung Htein Maw,(2008),” Worm hole Attack Detection in Wireless Sensor networks”, proceedings of world
Academy of Science, Engineering and Technology Volume 36, December 2008, ISSN 2070-3740.

IJRAR1AIP039 International Journal of Research and Analytical Reviews (IJRAR)www.ijrar.org 158


http://www.ijrar.org/
http://www.cs.sfu.ca/~angiez/personal/paper/sensor-ids.pdf

