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ABSTRACT
Wireless sensor Networks(WSN) deploy a large number of sensor nodes in the monitoring region, collecting the
information which is sent to the target users by wireless sensor networks.( using simple treatment) The Wireless sensor
networks nodes are usually deployed in inaccessible or high risk area and are in large numbers, replacing batteries
becomes very difficult. The nodes are generally one time battier powered so there is series problem of energy constraint
to the sensor networks. The primary design of Cluster routing protocol is to efficiently use the energy of sensor nodes
and prolong the survival time of the network.
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1. INTRODUCTION
Infrequent and lightweight synchronization can save energy at the expense of time uncertainty growth. However, in
many network operation scenarios, a large time uncertainty leads to an increase in power consumption. For example, in
order to periodically exchange some sensor readings, wireless sensor nodes may use synchronous wake-up schemes to
activate their radio modules exactly for the scheduled communication time. Such a way of operation saves energy (since
the radio modules are in a sleep mode most of the time) but requires time synchronization between communicating
nodes, because their radio modules must wake up simultaneously. In this case, the less accurately the nodes are
synchronized the larger the difference between their wakeup times becomes. Therefore the nodes should spend more
time on idle listening or waiting until all of them are ready to communicate (i.e. until all radio modules are active),
which leads to an increase in energy consumption. This example shows the necessity to find an optimal method that
minimizes the energy spent on time synchronization while maintaining time uncertainty within reasonable limits to
assure reliable.
In this survey, it is attempted to present background and energy efficiency in wsns different energy
saving
mechanisms in WSNs protocol stack across all the layers and present systematic this paper also presents related work.

2. BACKGROUND AND ENERGY EFFICIENCY IN WSNS
Most of the node energy is spent in the communications compared to data sensing and processing. The maximum
energy is spent in the communication process (transmit (14.88mW) & receive mode (12.50mW)), then, next to it is the
energy spent in idle mode (12.36mW) [7]. Although, a minimum amount of energy is spent in sensing, sleeping &
processing mode, still they consume some energy. These processes need to be energy-efficient.
To draw out the operational system lifetime of WSNs ideal utilization of restricted accessible power source is required.
In WSNs, the vitality cost can be minimized in every one of the layers of the convention stack. In Physical layer, the
hub vitality can be spared through lessening the information estimate, successful information rate and effective vitality
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demonstrate. In MAC layer, planning vitality effective MAC obligation cycle systems and bundle booking. Vitality
productive directing convention can be intended to diminish the vitality utilization in the system layer. In transport
layer, powerful clog control, blockage shirking and load sharing systems contribute in improving the system lifetime
Data position and non concurrent multicasting procedure endeavors to lessen vitality cost at application layer. Vitality
spent in sensor hubs is much in correspondence contrasted with detecting and information handling.

3. Related Work
A Survey on Distributed Topology Control Techniques for Extending the Lifetime of Battery Powered Wireless
Sensor Networks [1] proposed by Aziz, A.A. Dept. of Electr. &Computer. Syst. Eng., Monash Univ., Clayton, VIC,
Australia Sekercioglu, Y.A. ; Fitzpatrick, P. large-scale, selforganizing wireless sensor andmesh network deployments are being driven by recent technological developments
such as The Internet of Things (IoT), Smart Grids and Smart Environment applications. Efficient use of the limited
energy resources of wireless sensor network (WSN) nodes is critically important to support these advances, and
application of topology control methods will have a profound impact on energy efficiency and hence battery lifetime.
In this review, we concentrate on the vitality effectiveness issue and present an exhaustive investigation of topology
control strategies for developing the lifetime of battery fueled WSNs. To start with, we survey the critical topology
control calculations to give bits of knowledge into how vitality productivity is accomplished by plan. Encourage, these
calculations are arranged by vitality preservation approach they receive, and assessed by the exchange offs they offer to
help fashioners in selecting a system that best suits their applications. Since the idea of "system lifetime" is generally
utilized for surveying the calculations' execution, we highlight different meanings of the term and talk about their
benefits and downsides. As of late, there has been developing enthusiasm for calculations for non-planar topologies, for
example, arrangements in submerged situations or multi-level structures. Hence, we additionally incorporate an
itemized discourse of topology control calculations that work effectively in three measurements. In view of the results of
our survey, we recognize various open research issues for accomplishing vitality proficiency through topology control.
A preliminary study on lifetime maximization in clustered wireless sensor networks with energy harvesting
nodes[2] proposed by Pengfei Zhang Sch. of Electr. & Electron. Eng., Nanyang Technol. Univ., Singapore,
Singapore Gaoxi Xiao ; Tan, H.Clustering is used extensively in remote sensor systems to upgrade lifetime. Inside
grouping, the streamlining of bunch head (CH) area is basic since CHs expend vitality speedier and have more
noteworthy impact on lifetime than non bunch head (NCH) sensors. Vitality gathering remote sensor systems (EHWSNs) utilize vitality reaping gadgets to collect vitality from environment. Interestingly with the customary battery
fueled remote sensor systems, EH-WSNs have augmented system lifetime generously. In this paper, we show a solitary
bunch calculation for lifetime enhancement in homogeneous remote sensor systems with one sun oriented fueled
sensor. The proposed strategy could decide the ideal CH area inside a given system appropriation. We incorporate the
sunlight based fueled sensor hub as transfer hub for CH and decide the ideal position for it. We assess the execution of
our strategy through hypothetical examination and additionally recreation. We found using our strategy, theoverall
organize lifetime could be advanced.
Energy-Efficient Multicast Protocol for Real-Time Wireless Sensor Networks [3] proposed by Gao,
Jianliang Wang, Jianxin ; Wang, Wei Ping Energy is one of the most important resources in batterypowered wireless sensor networks. Unfortunately, it is ignored in prior multicast works which aim to achieve real-time
data dissemination. In this paper, a novel energy-efficient multicast protocol is proposed for real-time wireless sensor
networks. We introduce virtual multicast sector to adaptively divide the region according to the distribution of multicast
destinations. Furthermore, an efficient scheme of constructing multicast tree is presented, which can reduce the number
of hops in multicast tree. Simulation results show that the proposed multicast protocol outperforms significantly prior
work on energy-efficiency for real-time wireless sensor networks.
Expanding framework lifetime in remote sensor systems proposed by Quaffing Dong Dept. of Computer. Sci.,
Massachusetts Univ., Amherst, MA, USA Maximizing framework lifetime in battery-controlled remote sensor systems
with power mindful topology control conventions and directing conventions has gotten escalated explore. Before, this
issue has been for the most part contemplated from the backhanded viewpoint of vitality preservation. In spite of the
fact that this prompts to arrangements that expand organize lifetime, vitality protection is not an indistinguishable issue
from system lifetime boost. A few scientists have formally considered system lifetime expansion issues, in light of the
supposition that vitality is just devoured by parcel transmission. In any case, it is outstanding that much of the time
vitality is essentially devoured amid sit out of gear periods and catching. In this paper, we attempt to show an overview
and formal examination of an assortment of system lifetime augmentation issues in various vitality utilization models.
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Specifically, we recognize diverse vitality utilization models, characterize an assortment of major system lifetime boost
issues in individual vitality utilization models, and formally break down their complexities. Polynomial time
calculations are exhibited for tractable issues, and NP-hardness verifications are displayed for recalcitrant issues.
In approach to increase the wireless sensor network lifetime[4] presented by Marital, N. Rathee, P.
A wireless sensor network consist of small devices, called sensor nodes that are equipped with sensors to monitor the
physical and environmental conditions such as pressure, temperature, humidity, motion, speed etc. Expanding
framework lifetime in remote sensor systems proposed by Quaffing Dong Dept. of Computer. Sci., Massachusetts
Univ., Amherst, MA, USA Maximizing framework lifetime in battery-controlled remote sensor systems with power
mindful topology control conventions and directing conventions has gotten escalated explore. Before, this issue has
been for the most part contemplated from the backhanded viewpoint of vitality preservation. In spite of the fact that this
prompts to arrangements that expand organize lifetime, vitality protection is not an indistinguishable issue from system
lifetime boost. A few scientists have formally considered system lifetime expansion issues, in light of the supposition
that vitality is just devoured by parcel transmission. In any case, it is outstanding that much of the time vitality is
essentially devoured amid sit out of gear periods and catching. In this paper, we attempt to show an overview and
formal examination of an assortment of system lifetime augmentation issues in various vitality utilization models.
Specifically, we recognize diverse vitality utilization models, characterize an assortment of major system lifetime boost
issues in individual vitality utilization models, and formally break down their complexities. Polynomial time
calculations are exhibited for tractable issues, and NP-hardness verifications are displayed for recalcitrant issues.
Energy Management in Wireless Sensor Network [6] In this paper authors Shelke, R.
Marathwada Mitra Mandal's Polytech., Pune, India Kulkarni, G. ; Sutar, R. ; Bhore, P. ; Nilesh, D. ; Belsare, S.
presents the number of wireless sensor network deployments for real life applications has rapidly increased. Still, the
vitality issue stays one of the real hindrances by one means or another keeping the total misuse of this innovation.
Sensor hubs are commonly fueled by batteries with a restricted lifetime and, notwithstanding when extra vitality can be
reaped from the outer environment (e.g., through sunlight based cells or piezo-electric components), it remains a
constrained asset to be devoured wisely. Productive vitality administration is in this way a key necessity for a tenable
outline of a remote sensor arranges. Remote sensor systems discover extraordinary applications in radiation levels
control, commotion contamination control, climatic contamination control, auxiliary wellbeing observing and shrewd
vehicle stopping. All sensors exhibit in remote sensor system are battery worked.
Maximize the Lifetime of Object Tracking Sensor Network with Node-to-Node Activation Scheme [7] presented
by Pal, Y. Himachal Pradesh Univ., Shimla Awasthi, L.K. ; Singh, A.J The usage of sensor networks is rapidly
growing due to their small size and easily deployment. It means that we can easily expand and shrink such network,
so sensor networks are more flexible as compare to the other wired networks. Due to this flexible nature
such network has many applications in various fields. Object tracking is such one of the most important application
of sensor network. Wireless sensor networks are Ad-hoc networks which contain a set of nodes which have limited
computational power and limited power resources. As the energy resources are limited in the sensor node so full
utilization
of
the
resources
with
minimum
energy
remains
main
consideration
when
wireless sensor network application is designed. Power is supplied with the help of batteries fitted with the sensor node
and is not easily replaceable. As energy is one of the major components of such network, so we take this issue for
further consideration. In order to maximize the lifetime of sensor networks, the system needs aggressive energy
optimization techniques, ensuring that energy awareness is incorporated not only into individual sensor nodes but also
into groups of cooperating nodes and into an entire sensor network. In this paper we suggest an energy saving scheme
called Maximize the Lifetime of Object tracking sensor Network with node-to- node Activation Scheme (MLONAS) in
which minimum number of nodes are involved in tracking of an object while other nodes remain in the sleep mode.
When an object is going to enter the region of other node it will activate that node and when that node start tracking
the object previous one will go to the sleep state. This scheme can increase the life of sensor network as few nodes are
involved in tracking of moving object where as others remain in the sleep state.
Low power wireless sensor node for human centered transportation system [8] proposed by Chan, A.C.K. Maenaka
Human-Sensing Fusion Project, Japan Sci. & Technol. Agency, Himeji, Japan Okochi, S. ; Higuchi, K. ; Nakamura,
T. ; Kitamura, H. ; Kimura, J. ; Fujita, T. ; Maenaka, K. The efficiency of transportation system depends on many
factors, such as traffic congestion, vehicle accidents and road conditions. To improve the reliability, productivity and
safety of the system, many researchers propose to use a wireless sensor network (WSN) as a solution. A WSN usually
consists of many tiny sensor nodes for sensing, data processing and communication. In this study, we present the
development of a small-sized, low-power and lightweight wireless sensor node. It is equipped with a 3-axes
accelerometer, an altimeter sensor, humidity sensor, temperature sensor, 315 MHz RF transceiver module and a typical
coin-sized lithium battery (3.0 V, 220 mAh). The entire sensor node fits within a 28 × 20 × 8 mm3 volume and is only
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7 grams (not including the antenna). An 8-bit MCU is included in the RF transceiver module to control sensor node
operation. It collects and transmits sensors data in real time to the RF repeater with bit rate 24 kbps. During continuous
operation, the sensor node consumes less than 3 mA current. Thus for a 220 mAh battery, the wireless sensor node can
continue operating for more than 75 hours.
Energy saving in pervasive wireless sensor networks[9] presented by Minhas, A.A. Inst. fur Tech. Inf., Technische
Univ. Graz Trathnigg, T. ; Steger, C. ; Weiss, R.Installed systems of remote sensor hubs are delegates of inescapable
processing. They mirror the unavoidable processing proactive objective, "all the time all over". Generally, they are
battery worked. Because of the inserted way of sensor hubs, control supply and its administration remain a dynamic test
for researchers and designers. Vitality used in these hubs can be overseen and spared at various layers of the system
outline. Arrange layer, capable to course the information, has additionally a major commitment in sparing the vitality.
In this paper, we talk about a use of remote sensor arranges that detects the earth inescapably. For this application we
present a directing calculation for the system layer.
Drawing out lifetime of remote sensor systems with versatile base station utilizing molecule swarm advancement
proposed by Latiff, N.A.A. Fac. of Sci. and Technol., Univ. Malaysia Terengganu, Kuala Terengganu, Malaysia Latiff,
N.M.A. ; Ahmad, R.B. Remote sensor systems are a group of systems in remote correspondence framework and can
possibly get to be distinctly critical subsystem of designing applications. In perspective of the way that the sensornodes
in remote sensor systems are ordinarily essential, this sort of system ought to work with least conceivable vitality so as
to enhance general vitality effectiveness. In this way, the conventions and calculations produced for sensor systems
must consolidate vitality utilization as the most noteworthy need enhancement objective. Since the base station in
sensor systems is normally a hub with high handling power, high stockpiling limit and the battery utilized can be
rechargeable, the base station can be used to gather information from every sensor hub in the detecting zone by drawing
nearer to the transmitting hub. In this paper, we proposed a vitality productive convention for the development of
portable base station utilizing molecule swarm streamlining (PSO) strategy in remote sensor systems. Reproduction
comes about exhibit that the proposed convention can enhance the system lifetime, information conveyance and vitality
utilization contrasted with existing vitality proficient conventions produced for this system.
Energy-efficient target coverage in wireless sensor networks [10] proposed by Cardei, M. Dept. of Comput. Sci. &
Eng., Florida Atlantic Univ., Boca Raton, FL, USA Thai, M.T. ; Yingshu Li ; Weili Wu A critical aspect of
applications with wireless sensor networks is network lifetime. Control compelled remote sensor systems are usable the
length of they can convey detected information to a preparing hub. Detecting and interchanges expend vitality, along
these lines wise power administration and sensor planning can adequately develop organize lifetime. To cover an
arrangement of focuses with known areas when ground access in the remote zone is restricted, one arrangement is to
convey the sensors remotely, from an airplane. The absence of exact sensor situation is remunerated by an extensive
sensor populace sent in the drop zone, that would enhance the likelihood of target scope. The information gathered
from the sensors is sent to a focal hub (e.g. group head) for handling. In this paper we propose un proficient strategy to
expand the sensor arrange life time by sorting out the sensors into a maximal number of set covers that are actuated
progressively. Just the sensors from the present dynamic set are in charge of checking all objectives and for
transmitting the gathered information, while every single other hub are in a low-vitality rest mode. By permitting
sensors to partake in various sets, our issue detailing expands the system lifetime contrasted and related work [M.
Cardei et al], that has the extra necessities of sensor sets being disjoint and working equivalent time interims. In this
paper we show the arrangement as the most extreme set spreads issue and plan two heuristics that productively figure
the sets, utilizing straight programming and a voracious approach. Reproduction results are displayed to check our
methodologies.
Reliable and energy efficient target coverage for wireless sensor networks[11] presented by He, Jing Department
of Computer Science, Georgia State University, Atlanta, GA 30303-3044, USA Ji, Shouling ; Pan, Yi ; Li, Yingshu A
critical aspect of applications with Wireless Sensor Networks (WSNs) is network lifetime.
Control obliged WSNs are usable the length of they can impart sense information to a handling hub. Poor
correspondence joins and risky situations make the WSNs inconsistent. Existing plans expect that the condition of a
sensor covering targets is twofold: achievement (covers the objectives) or disappointment (can't cover the targets). Be
that as it may, in genuine WSNs, a sensor covers focuses with a specific probability.
To
enhance
WSNs'
dependability, we ought to think about that as a sensor covers focuses with clients' fulfilled likelihood. To take care of
this issue, this paper first brings a disappointment likelihood into the objective scope issue to enhance and control
the framework unwavering quality. Moreover, we demonstrate the solution as the α-Reliable Maximum Sensor Covers
(α-RMSC) issue and design a heuristic insatiable calculation that proficiently registers the maximal number of αReliable sensor covers. To proficiently amplify the WSNs lifetime with users'
pre-characterized
disappointment
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likelihood necessities, just the sensors from the present dynamic sensor cover are in charge of observing all objectives,
while all other sensors are in a low-vitality rest mode. Reenactment comes about approve the execution of this
calculation, in which clients can unequivocally control the framework reliability without giving up much vitality
utilization.
Battery allocation for wireless sensor network lifetime maximization under cost constraints [12] presented by
Hengyu Long EE Dept., Tsinghua Univ., Beijing, China Yongpan Liu ; Yiqun Wang ; Dick, R.P. ; Huazhong Yang
Wireless sensor networks hold the potential to open new domains to distributed data acquisition. However,
such networks are prone to premature failure because some nodes deplete their batteries more rapidly than others due to
workload variations, non-uniform communication, and heterogeneous hardware. Many-to-one traffic patterns are
common in sensor networks, further increasing node power consumption heterogeneity. Most past sensor organize
lifetime upgrade strategies concentrated on adjusting power conveyance, in light of the suspicion of uniform battery
limit distribution among homogeneous hubs. This paper gives a definition and answer for the cost-obliged lifetimemindful battery assignment issue for sensor systems with discretionary topologies and heterogeneous power
conveyances. A whole number nonlinear programming definition is given. In view of a vitality cost battery pack show
and ideal hub dividing calculation, a fast battery pack choice heuristic is produced and its deviation from optimality is
evaluated. Trial comes about show that the proposed method accomplishes organize lifetime enhancements extending
from 3-11ã contrasted with uniform battery designation, without any than 10 battery pack vitality levels.

5. CONCLUSION
One of the main challenges in the design of routing protocols for WSNs is energy efficiency due to the scarce energy
resources of sensors. The ultimate objective behind the routing protocol design is to keep the sensors operating for as
long as possible, thus extending the network lifetime. The energy consumption of the sensors is dominated by data
transmission and reception. Therefore, routing protocols designed for WSNs should be as energy efficient as possible to
prolong the lifetime of individual sensors, and hence the network lifetime

REFERENCES
[1] A Survey on Distributed Topology Control Techniques for Extending the Lifetime of Battery Powered Wireless
Sensor Networks Aziz, A.A. Dept. of Electr. &Computer. Syst. Eng., Monash Univ., Clayton, VIC, Australia
Sekercioglu, Y.A. ; Fitzpatrick, P. large-scale, 121 – 144-2012
[2] A preliminary study on lifetime maximization in clustered wireless sensor networks with energy harvesting nodes
proposed by Pengfei Zhang Sch. of Electr. & Electron. Eng., Nanyang Technol. Univ., Singapore, Singapore Gaoxi
Xiao ; Tan, H.Clusteringpages 2292-233078-1-4577-0031-6-2011
[3] Energy-Efficient Multicast Protocol for Real-Time Wireless Sensor Networks proposed by Gao, Jianliang Wang,
Jianxin ; Wang, WeiPingEnergy978-0-7695-5088-6- 2014
[4] In approach to increase the wireless sensor network lifetimeMarital, N.Rathee, P.A ,2012
[5] MarathwadaMitraMandal'sPolytech., Pune, “Energy Management in Wireless Sensor Network” authors Shelke, R.
India Kulkarni, G. ; Sutar, R. ; Bhore, P. ; Nilesh, D. ; Belsare, S.-2012
[6] Pal, Y. Himachal Pradesh Univ., Shimla Awasthi, L.K. ; Singh, A.J “Maximize the Lifetime of Object Tracking
Sensor Network with Node-to-Node Activation Scheme--2011.
[7] Maximize the Lifetime of Object Tracking Sensor Network with Node-to-Node Activation Scheme [7] presented by
Pal,Y. Himachal Pradesh Univ., Shimla Awasthi, L.K. ; Singh, A.J.
[8]Chan, A.C.K. Maenaka Human-Sensing Fusion ProjecLow power wireless sensor node for human centered
transportation system t, Japan Sci. & Technol. Agency, Himeji, Japan Okochi, S. ; Higuchi, K. ; Nakamura, T. ;
Kitamura, H. ; Kimura, J. ; Fujita, T. ; Maenaka, K.
[9] Minhas, A.A. Inst. fur Tech. Inf. Energy saving in pervasive wireless sensor networks, Technische Univ. Graz
Trathnigg, T. ; Steger, C. ; Weiss, R.
[10] M. Holland and T. Wang, "Optimizing Physical-Layer Parameters for Wireless Sensor Networks," ACM
Transactions on Sensor Networks, vol. 7, no. 4, 2011.
[11] Eugene Shih, Seong-Hwan Cho, Nathan Ickes, Rex Min, ” Physical Layer Driven Protocol and Algorithm Design
for Energy Efficient Wireless Sensor Networks” ACM SIGMOBILE pp. 272-286, 2001.
[12] Yang Liu, Itamarelhanamy,hairong Qi “An energy efficient QOS-aware media access control protocol for wireless
sensor networks”:2005 in Proceedings of the IEEE International Conference on Mobile Ad hoc and Sensor
Systems.
[13] Hu W, Chen Q, Corke P, O’Rourke D. An Energy- efficient Rate Adaptive Media Access Protocol (RA- MAC) for
Long-lived Sensor Networks. Sensors (Basel, Switzerland). 2010;10(6):5548-5568. doi:10.3390/s100605548.

Volume 6, Issue 1, January 2017

Page 84

International Journal of Application or Innovation in Engineering & Management (IJAIEM)
Web Site: www.ijaiem.org Email: editor@ijaiem.org
Volume 6, Issue 1, January 2017

ISSN 2319 - 4847

[14] Tz-Heng Hsu, Tai-Hoon Kim, Chao-Chun Chen, and Jyun-Sian Wu, “A Dynamic Traffic-Aware Duty Cycle
Adjustment MAC Protocol for Energy Conserving in Wireless Sensor Networks,” International Journal of
Distributed Sensor Networks, vol. 2012, Article ID 790131, 10 pages, 2012. doi:10.1155/2012/790131.
[15] Ali Chamam, and Samuel Pierre , ”On the Planning of Wireless Sensor Networks: Energy-Efficient Clustering
under the Joint Routing and Coverage Constraint”, in IEEE Transactions on MOBILE COMPUTING, August
2009 (vol. 8 no. 8) pp. 1077-1086.
[16] Yanwei Wu, Xiang-Yang Li, YunHao Liu, Wei Lou, "Energy-Efficient Wake-Up Scheduling for Data Collection
and Aggregation," IEEE Transactions on Parallel and Distributed Systems, vol. 21, no. 2, pp. 275- 287, Feb. 2010,
doi:10.1109/TPDS.2009.45
[17] Christophe J. Merlin, Wendi B. Heinzelman, Schedule Adaptation of Low-Power-Listening Protocols for Wireless
Sensor Networks, IEEE Transactions on Mobile Computing, vol. 9, no. 5, pp. 672-685, May 2010
doi:10.1109/TMC.2009.153.
[18] Kien Nguyen, YushengJi, and Shigeki Yamada,” Low Overhead MAC Protocol for Low Data Rate Wireless
Sensor Networks” International Journal of Distributed Sensor Networks Volume 2013, Article ID 217159.
[19] Md. GolamRashed, M. HasnatKabir, Muhammad Sajjadur Rahim, ShaikhEnayetUllah, “Cluster Based
Hierarchical Routing Protocol For Wireless Sensor Network”, in (IJCNS) International Journal of Computer and
Network Security, Vol. 2, No. 5, May 2010, pp 128-131.
[20] W. Heinzelman, A. Chandrakasan and H. Balakrishnan, "Energy- efficient communication protocol for wireless
microsensor networks," in Proc. of the 33rd Annual
Hawaii Int' Conf. on System Sciences, Maui: IEEE Computer Society, 2000, pp. 3005-3014.
[21] S. S.Wang and Z. P. Chen, “LCM: a link-aware clustering mechanism for energy-efficient routing in wireless
sensor networks,”IEEE Sensor Journal, vol. 13, no. 2, 2013.
[22] SaimaZafar, “A Survey of Transport Layer Protocols for Wireless Sensor Networks”,International Journal of
Computer Applications (0975 – 8887) Volume 33– No.1, November 2011.
[23] Ahmed Ayadi,” Energy-Efficient and Reliable Transport Protocols for Wireless Sensor Networks: State-of-Art”
Wireless Sensor Network, 2011, 3, pp.106-113, doi:10.4236/wsn.2011.33011.
[24] S. Bhattacharya, H. Kim, S. Prabh, & T. Abdelzaher, “Energy-conserving data placement and asynchronous
multicast in wireless sensor networks”, In Proceedings of the 1st international conference on Mobile systems,
applications and services, ACM, pp. 173-185, May 2003.
[25] Wen-Hwa Liao,Ssu-Chi Kuai, Mon-Shin Lin,” An Energy-Efficient Sensor Deployment Scheme for Wireless
Sensor Networks Using Ant Colony Optimization Algorithm”,Wireless PersonalCommunications, June 2015,
Volume 82, Issue 4,pp 2135-2153.
[26] Vikrant Sharma , R.B. Patel,H.S. Bhadauria, and D.Prasad “Deployment schemes in wireless sensor network to
achieve blanket coverage in large-scale open area: A review” Egyptian Informatics Journal(corrected Proof).
[27] D. Tian and N. D. Georganas, ―A Coverage-Preserving Node Scheduling Scheme for Large Wireless Sensor
Networks, Proc. of the 1st ACM Workshop on Wireless Sensor Networks and Applications, 2002.
[28] K. Kar, S. Banerjee, “Node placement for connected coverage in sensor networks” In: Proceedings of the
Workshop on Modeling and Optimization in Mobile, Ad Hoc and Wireless Networks (WiOpt'03), Sophia
Antipolis, France,2003.
[29] M. Cardei, M. Thai, L. Yingshu, W. Weili , “Energy- efficient target coverage in wireless sensor networks”,
Proceedings IEEE, Vol. 3, pp. 1976- 1984, 2005.
[30] X.-Y. Li, P.-J. Wan, and O. Frieder , “Coverage in Wireless Ad-hoc Sensor Networks”,IEEE Transactions on
Computers Vol. 52, pp. 753-763, 2002
[31] MeghaBisht and Sonia Chhetri, “A Survey on the Coverage of WSNs “International Journal of Advanced Research
in Computer Science and Software Engineering, Volume 3, Issue 3, March 2013.
[32] L. M. Kaplan, Q. Le, and P. Molnar, “Maximum likelihood methods for bearings-only target localization,” in
Proceedings of IEEE International Conference on Acoustics, Speech, and Signal Processing, vol. 5, pp. 3001–
3004, Salt Lake City, Utah, USA, May 2001.
[33] Y. Weng, W. Xiao, and L. Xie, “Total least squares method for robust source localization in sensor networks using
TDOA measurements,” International Journal of Distributed Sensor Networks, vol. 2011, Article ID 172902, 8
pages, 2011.
[34] X. Qu and L. Xie, “Source localization by TDOA with
random sensor position errors—part I: static sensors,” in Proceedings of the 15th International Conference on
Information Fusion, pp. 48–53, Singapore, July 2012.
[35] X. Qu and L. Xie, “Source localization by TDOA with random sensor position errors—part II: mobile sensors,” in
Proceedings of the 15th International Conference on Information Fusion, pp. 54–59, Singapore, July 2012.
[36] K. C. Ho, “Bias reduction for an explicit solution of source localization using TDOA,” IEEE Transactions on
Signal Processing, vol. 60, no. 5, pp. 2101–2114, 2012.

Volume 6, Issue 1, January 2017

Page 85

International Journal of Application or Innovation in Engineering & Management (IJAIEM)
Web Site: www.ijaiem.org Email: editor@ijaiem.org
Volume 6, Issue 1, January 2017

ISSN 2319 - 4847

[37] Feng Xia, Xue Yang, Haifeng Liu, Da Zhang and Wenhong Zhao
“Energy-Efficient Opportunistic Localization with Indoor Wireless Sensor Networks” ComSIS Vol. 8, No. 4, Special
Issue, October 2011.
[38] Anjali Potnis1 , and C S Rajeshwari “Wireless Sensor Network: Challenges, Issues and Research”, Electrical &
Electronics Engineering, NITTTR, Bhopal, M.P. India
[39] Long Cheng, Chengdong Wu, Yunzhou Zhang, Hao Wu, Mengxin Li and Carsten Maple “Review Article A
Survey of Localization in Wireless Sensor Network “, International Journal of Distributed Sensor Networks,
Hindawi Publishing Corporation, Volume 2012, Article ID 962523, 12 pages doi:10.1155/2012/962523.
[40] A. Abduvaliyev, et al, “On the Vital areas of Intrusion Detection Systems in Wireless Sensor Networks”, IEEE
Communications Surveys & Tutorials, Vol. 15, No. 3,pp. 1223-1237, 2013.
[41] N. A. Alrajeh, S. Khan, B. Shams, “Intrusion Detection Systems in Wireless Sensor Networks: A Review”,
International Journal of Distributed Sensor Networks, pp. 1-7, 2013.
[42] Santhosh Simon, K Paulose Jacob Energy Optimized Secure Routing Protocol for Wireless Sensor Networks
International Journal of Engineering and Innovative Technology (IJEIT) Volume 3, Issue 4, October 2013.
[43] K. Lin, Ch. F. Lai, X. Liu, and X. Guan, “Energy efficiency routing with node compromised resistance in wireless
sensor networks”, Mob. Netw.Appl., vol. 17, pp. 75–89, 2012.
[44] K. Sharama, M. K. Ghose, “Security model for hierarchical clustered wireless sensor networks,” International
Journal of Computer Science and Security (IJCSS), vol. 5, No. 1, pp. 85-97, 2011.
[45] Muhammad Asim; HalaMokhtar; Muhammad Zahid Khan ,” An energy efficient management scheme forwireless
sensor networks”, International Journal ofCritical Computer-Based Systems (IJCCBS),Vol. 6, No.2, 2015.

AUTHORS
Kamal Raj .T Asst.Professor, Dept of CSE, RajaRajeswari College of Engineering, Bangalore.India. He is
completed his B.E. Degree from Anna University, M.Tech. from Dr.M.G.R. University. He is pursuing
his Ph.D degree from Dr. M.G.R. University, Chennai. He has published 2 papers in national and
international journals and conferences.

Dr. T. V Ananthan He is presently working as a professor in the Dept. of Computer Science
Engineering& IT. Dr.M.G.R Educational & Research Institute, Chennai. India. He has published
various international and national papers.

Dr.R.Balakrishna, He is presently working as a Professor and Principal, Dept of Information Science
and Engineering,
RajarajeswariCollege of Engineering, Bangalore, India. He has published various
international and national papers.

Volume 6, Issue 1, January 2017

Page 86

