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Abstract: In wireless sensor networks, nodes have limited
energy and are severely limited by battery life. Increasing the
life cycle of the network is a critical and challenging issue, so it
is the route in wireless sensor networks, which is the main focus
of the researchers' design. Several applications for wireless
sensor networks (WSNs) are known, and this diversity requires
improvements to currently available protocols and specific
parameters. Some notable parameters are the lifetime of the
network and the energy consumption of the route, which play a
key role in each application. Genetic algorithms are one of the
nonlinear optimization methods and are relatively better choices
due to their efficiency in large scale applications, and the final
formula can be modified by the operator. This survey attempts to
impose an overall improvement in all operational phases of a
wireless sensor network, including node location, network
coverage, clustering and data aggregation, and the ideal settings
for implementing routing and application-based WSN-based
parameters.
Keywords- wireless sensor networks, energy consumption,
Genetic algorithms, Data Aggregation
I.
INTRODUCTION
Wireless sensor network [1] can change numerous zones of our
economy and life, from ecological observing and assurance to
assembling and business resource the executives, and the
mechanization of the transportation and social insurance
ventures. Recently appeared. The design, operation and
operation of sensor networks require a fusion of diverse areas,
including signal processing, networking, integrated protocols
and systems, data collection and distributed algorithms. These
systems are ordinarily sent in asset obliged conditions, for
example, detached battery worked nodes. These limitations
require malicious handling of sensor network problems by
studying the physical layer, communications and application
networks, and performing extensive design of cross layer
exchanges.
The development of wireless networks, precision industry and
integration (e.g. MEMS technology or sensors and actuators
using MEMS) [2] and integrated microprocessors enable the use
of a new generation of large scale sensor networks in various
military applications Make it This technology revolutionized the

2

way we live, work and interact with the physical environment.
In a typical sensor network, each sensor node is not connected
and has a small processor and a small amount of memory to
handle signal and task scheduling. Each node is equipped with
one or more sensors such as voice microphone array, camera,
fixed camera, infrared (IR), seismic sensor, magnetic sensor and
so on. Every sensor node discusses remotely with other nearby
nodes inside its remote correspondence go.
Sensor systems enter the Internet into the physical condition.
The resulting new network is larger, more dynamic, and creates
a completely different kind of traffic than the current TCP/IP
network [3]. An advanced query interface and search engine are
required to describe the information collected by the sensor
network, transmit conditions such as temperature, humidity or
vibration in the physical environment and effectively support
user-level features . Sensor networks can run on a basic IP
network across multiple portal networks. The portal sends user
queries or commands to the appropriate nodes in the sensor
network. It also presents sensor data (which may be collected
and aggregated) to users requesting or expecting to use that
information. The gateway has a data warehouse or storage
service, and each sensor has a data record. Storage functions as a
link between users and countries, providing continuous data
storage. It is well known that one bit connections on short band
wireless media process less energy and retain more energy.
Sensor network information management and networking
requires high-speed routers, switches, and browsers. Sensor
systems are intended to gather data from the physical condition.
In many applications, nodes in a sensor network are best suited
for physical attributes such as node location and proximity to IP
addresses [4].
The way in which the sensor generates data, and the way in
which the user uses that data, affects how data is compressed,
routed, and aggregated. Due to the lack of peer-to-peer
communication and global infrastructure support, sensors need
to rely on detection protocols to build a local model around the
network and environment.
Wireless sensor networks [1] have evolved in the last few years.
This includes many small node deployments. Contracts sense
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environmental changes through flexible network structures and
report them to other nodes. Sensor units are ideal for deployment
in hostile environments and large geographical areas. Compared
to traditional static sensors deployed in two ways, sensor nodes
benefit from collaboration to provide high quality sensors in
time and space.
The sensors are far from real phenomena, known perceptual
sensations. This methodology requires enormous sensors that
utilization advanced systems to recognize target and
encompassing commotion. it can implement many sensors that
only run sensors. Sensor location and communication topology
are carefully designed to move the sensor time series to a central
node that performs data billing and fusion.
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impossible or difficult, as nodes can be deployed in harsh or
illegal environments. Sensor networks, on the other hand, must
have sufficient lifetime to meet the application requirements. In
many cases, it may take months or years.
Wireless sensor networks (WSNs) [1] have a wide range of
applications as an important computing feature, and they are
built large in the physical world. Sensors have restricted assets
to defeat many research difficulties, for example, lightweight
system stacking, security instruments, limitation, and working
frameworks. As of late, advancement and improvement have
been improved because of numerous issues with sensor system
working framework.

It constitutes the Wireless Sensor Network (WSN) [1] and is
mainly used in various national security, surveillance, military,
medical and environmental surveillance applications. The
wireless sensor network [1] assigned by the WSN task category
is characterized by a random release or random method not
previously known on the sensor website. This feature is required
if you cannot use a single sensor, as in battlefield or disaster
zone mode.
Typically, sensors are performed more often than necessary (and
optimal position) to perform the proposed task, to compensate
for the lack of accurate positioning and improved fault tolerance.
Network sensor capabilities include limited resources and large
networks, as well as strength and dynamic topology.
The key issues in energy efficient sensor networks are partly due
to battery size and weight limitations. Improving the
mechanisms of energy-based sensors has a major impact on
extending the life of the network. It can be classified as energy
saving of two technologies: booking modifies the transmitter or
sensor inside the remote node range and continues exchanging
the sensor between dynamic mode and rest mode. This article
covers two different ways. They have planned a booking
instrument [5] in which some dynamic sensors are accessible
just when every single other sensor are in rest mode. In addition,
for each sensor in the group, the goal is to get the lowest level of
sensor to meet the application requirements.
Remote sensor systems incorporate topographically conveyed
sensor contracts to screen physical wonders, for example,
temperature, stickiness, vibration, and seismic tremors. Sensor
hubs are typically little gadgets with three fundamental parts.
Subsystem system for data processing subsystem and wireless
data transfer subsystem system for data collection, processing
and storage, and local data storage. In addition, the power supply
provides the power needed by the device to perform
programming tasks. This power supply usually consists of a
limited energy balance. In addition, battery charging can be

.
Fig: 1. Introduction of WSN
II.

APPLICATIONS OF WSN

Area monitoring
Territorial checking is a typical use of WSN. In the control area,
WSNs are located in the area. Just as we use sensors to detect
enemy intrusions, they need to observe some military examples.
Health care monitoring
There are two types of medical applications: wearable and
embedded. Wearable gadgets are utilized on or close to the
outside of the human body. Medicinal embed gadgets are
gadgets that are embedded into the human body. There are
many other applications, such as measuring body position and
position, measuring integrated patient monitoring in a hospital or
home. Body systems can gather data about close to home
wellbeing and vitality costs.
Air pollution monitoring
Numerous natives (Stockholm, London, and Brussels) are being
received by remote sensor systems to screen the seriousness of
unsafe gas in the residents. Benefit from wireless connections
dedicated to wired cables, making it easier for users to check
different locations.
Forest fire detection
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It can introduce a system of sensor hubs in the timberland to
distinguish when a flame happens. Temperature from flame of
trees and plants can be furnished with a noodle sensor to
quantify dampness and gas. It is imperative to discover the
fireman's prosperity as quickly as time permits. Because of the
remote sensor arrange, firemen can know when a flame
happened and how they spread.
Landslide detection
A torrential slide recognition framework utilizes a remote sensor
system to recognize little mud developments that may change
because of different parameters that may begin starting from the
earliest stage. It might require a long investment for it to rain as
a result of information gathering.
Water quality monitoring
Water quality administration incorporates water quality
administration of dams, streams, lakes, waters and groundwater
supplies. Multiple wireless distribution sensors can be used to
create a more accurate water situation map. Without it, you can
manually access the management station permanently in difficult
places without having to search for data.
Natural disaster prevention
Wireless sensor network can successfully anticipate catastrophic
events brought about by floods. Remote hubs are all around
conveyed in streams and changes in water levels ought to be
observed progressively.
Machine health monitoring
A wireless sensor based support arrange (CBM) has been
created with huge cost reserve funds and new highlights.
Wireless sensor cable systems such as rotating machines and
abnormal vehicles can be installed in difficult or inaccessible
places.
Data logging
Wireless sensor network are likewise used to gather information
to screen natural data, and extra stockpiling tanks at atomic
power plants can be as straightforward as temperature checking
in an icebox. Then use this data to understand how the system
works. Traditional WSN users can use "real time" data sources.
Water/Waste water monitoring
Monitors many water quality and water level activities, such as
groundwater quality and surface water quality certification, and
secures human and creature water framework in the nation. It
tends to be utilized to ensure squander.
Structural health monitoring
Wireless sensors can be used to monitor the network's private
infrastructure and associated physical location operations for
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using the network. This includes long-term data logging using
closely-connected connectivity sensors.
III.

BACKGROUND

J. Yan et al, (2019) Study of smart health care research is a
common application of wireless sensor networks (WSNs) that
use sensors to monitor the physiological condition of subjects
undergoing treatment and find them in an emergency. There is a
positioning issue as we need to target and report to the control
center. Localization in the medical field requires high accuracy
and regional adaptability while introducing information
processing mechanisms for human thinking, including
knowledge accumulation, knowledge integration, and
knowledge expansion.
Furthermore, they proposed a positioning method based on
fuzzy decision. In the knowledge accumulation phase, the
received signal strength (RSS) of the reference point is acquired
and processed as a positional relationship index. Next, in the
information combination process, the level of enrollment
relating to each grapple hub in various conditions is streamlined.
The degree of coincidence of the reference point is further
calculated and classified, and when the knowledge is expanded,
the coordinates of some of the points with the highest degree of
coincidence are used to estimate the position of the unknown
node. Reproduction results demonstrate that this calculation has
preferable exactness execution over the ordinary calculation
under various regular conditions.
S. Chamanian et al, (2019) In this paper, when the available
environmental energy is unpredictable and changes with time,
they proposed a method and implementation of energy neutral
operation in an energy harvesting wireless sensor node (WSN).
The method uses an adaptive duty cycle that provides energy
efficient operating energy management circuitry as energy
available in the environment and instantaneous energy of
noodles.
The proposed method uses Mica Z MOTS as two different
vibration-based mats as WSN: Pies electrical crop and
electromagnetic crop. Nodes using the Pie Jackettric Council are
only 130.5 seconds active. It has a fixed duty cycle of 0.21% and
requires 93.5 seconds of inactivity time to charge. Then again,
the proposed procedure alters the nonpartisan vitality unbiased
task itself to a 0.17% obligation cycle. Vitality unbiased task
was likewise exhibited by joining an electromagnetic vitality
gatherer to the sprinter's wrist. When energy was not available
for harvesting, the proposed strategy increased about 64% of its
life before entering sleep mode. These demonstrate that the
proposed energy management policy demonstrates energy
neutral operation in an effective way.
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N. S. Randhawa and M. Dhami (2018) Researching wireless
sensor networks, energy efficiency protocols are used to increase
the energy savings and prolong the life of the system. The
transfer is done by deploying nodes instead of physical media to
communicate on the WSN. Deployed nodes send data to the
receiver or target node. Collect nodes to improve
communication. This is called clustering. Within a cluster,
nearby nodes are placed in a compatible cluster, sending
information to the cluster head, aggregating the information
from each node and sending it to recipients.
Different grouping calculations and systems have been created
to improve WSN. In conventional approaches, the central node
in the network preferably acts as a cluster head, and the nodes
are preferably constrained to network transmission. This single
nodes expends more vitality than different nodes and causes
dead nodes. On the other hand, to follow a straight line, the path
becomes overloaded and consumes more energy as the life of
the network gets shorter. A method based on virtual grid
dynamic path adjustment (VGDRA) based on energy saving
genetic algorithm is proposed to improve the overall
performance of wireless sensor networks. Compared to LEACH,
the proposed method has better energy efficiency because it is
dynamic rather than static, and the balance between load and
optimization has more opportunities by achieving better results
with fewer loops produce. Other technologies are impossible.
The simulation results of this method are implemented in
MATLAB.
A. Karthikeyann et al, (2018)Proposals on remote sensor
systems are utilized as a major aspect of wellbeing checks, for
example, cataclysmic events, for example, floods, tremors, and
rainstorms. Sensor hubs in a remote sensor system are once in a
while arranged with battery control, stockpiling, and so forth.
The basic task of sensor organization is to process and reliably
detect information and remotely exchange the detected
information through base station or collection center
communication.
This continues to be transmitted by the control required by the
base station and sensor hub with limited memory and battery
power to achieve a viable response. Vitality maintenance is a
notable test for WSN. In this article, we propose various vitality
preservation procedures to realize strong communication.
J. Meyer et al, (2018) Verification of the energy neutral
calculation is considered to be a design method of a wireless
sensor node (WSN) equipped with an energy harvester. This
approach relies on balanced consumption and energy harvesting,
usually using models for energy forecasting and management.
Characterization measurements are often used to adapt a model
to a particular system or environment. The measurement results
have a major impact on the quality of the model and have such
WSN availability. In this paper, we propose a new measurement
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system (PiEMS) that is superior to existing methods and helps
optimize typical characterization tasks. Accuracy of
characterization and modeling improves various WSN
applications.
E. R. Chadha et al, (2017) Research A typical wireless sensor
network includes a number of wireless nodes with sensing, data
coordination and communication capabilities. All these
processes consume energy and you have to rely on car batteries.
These batteries are difficult to replace or recharge. Along these
lines, a few procedures have been actualized to compute the
vitality productivity of remote sensor systems. In this paper, we
experimentally evaluate energy efficiency based on parameters
such as energy consumption, delay and frame loss in 2D and 3D
scenes of 100 nodes WSN.
T. Ruan et al, (2017) Point by point look into on Energy
Harvesting Wireless Sensor Nodes (WSNs) is driven by the need
to lessen the power utilization of remote sensor systems and
increment the power produced by Energy Harvesters. Since the
vitality of the encompassing condition is restricted and changes
with time, the crisscross between the vitality produced by the
gatherer and the vitality required by the remote sensor system is
dependably a bottleneck. This article describes an energyenabled combination interface with an energy-aware program
that handles conflicts by managing the energy flow from the
energy storage capacitor to the wireless sensor network. These
two energy saving methods are implemented by a customdeveloped vibration energy harvesting drive WSN.
Trial results have demonstrated that the piezoelectric vitality
gatherer produces 3.2 mW when the mimicked flying machine
wing strain burden is 600 μs for 10 μs. Consolidated vitality
discovery decreased WSN rest current by 28.3. A commercially
available WSN has a μA of 0.95 μA and, like vibration
measurement sampling and transmission of large amounts of
data (388 B), WSN has an execution time of about 1.15 seconds
per 7.79 seconds Not seconds and a few bytes). On the off
chance that this technique isn't utilized, a similar measure of
vitality reaping cannot initiate the remote sensor arrange, there is
no notice of the task of enacting the remote sensor organize and
the vitality recognizable proof strategy in the remote vitality
collecting vitality mindful sensor arrange. The importance and
value of are handled well.
P. van Staden & B. Kotze (2017) this article describes an easy
way to get data to test the energy consumption of a wireless
sensor network. This data enables further design of the
affordable WSN test platform. The development platform used
in this article is the Raspberry Pi-3 connected to the ADC and
my RIO using an NI FPGA processor.
Deepti and S. Sharma (2016) Energy harvesting research is an
area of energy management that comes from multiple sources.
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Environmental power generation usually comes from power
generation modules such as windmills, solar cells, and
piezoelectric components. This paper portrays the vitality age
strategy for remote sensor arrange. The Wireless Sensor
Network is a network of small sensor devices that collect
various data such as ambient pressure, temperature, rainfall, air
quality, fire monitoring of forests or buildings, humidity and so
on.
In this model, the energy harvesting settings focus on the
controlled release of the energy required to perform basic
operations on each sensor device. Vitality estimation is
performed to gauge the measure of vitality. Most extreme Power
Point Tracking (MPPT) is utilized to determine the greatest
power yield from the vitality source. The energy of the WSN
operation is estimated by combining the basic operation based
on energy calculation and the energy operation based on the
requested operation. The backup battery is charged by overhead
energy, and the battery's stored power can be used within the
range of failures caused by power loss or malfunction. The
proposed method aims to achieve the maximum benefit of
energy harvesting model to facilitate continuous WSN
operation. In this article, we compare, analyze, and complete the
various MPPT algorithms for maximum insight.
U. K. Paul and S. Chattopadhyay (2016) The introduction of
wireless sensor networks (WSNs) has created great concern
among researchers in the age of wireless communications. This
paper proposes a new energy-saving routing technology scheme
for wireless sensor networks used for remote monitoring of
agricultural land. In this case, the farmland is equipped with
different types of power limiting sensor nodes randomly placed
to detect different characteristics of the soil such as salinity,
humidity, temperature, pH. Here, notwithstanding cross section
like grouping, adequate rates of detected information of the
above parameters are acquainted with give vitality effective
bunching and rate resistance based calculations. The adequacy
of the proposed arrangement is evaluated dependent on the
quantity of dynamic hubs and the quantity of information
bundles sent and got.
The results were compared with low energy adaptive clustering
hierarchy (LEACH), segmentation and rules (DR), grid-based
clustering results to determine the advantages of the proposed
technology over other technologies.
A. Singh et al, (2016)This paper talks about the determination
of bunch heads and sub-group heads and proposes a vitality
proficient steering technique dependent on molecule swarm
enhancement and V-LEACH convention. Examination of
execution with existing draining conventions demonstrates that
the proposed convention gives better execution to limit vitality
utilization during transmission and expand the lifetime of remote
sensor systems. Other near execution measurements, for
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example, start to finish idleness, information transmission and
all out vitality utilization demonstrate that the proposed
convention gives preferred execution over the current draining
convention.
M. Z. Shahabuddin et al, (2016) The proposition of Wireless
Sensor Network (WSN) hub is being created dependent on IEEE
802.15.4 and has moderate limit, i.e. constrained power and
correspondence ability to the degree expected to be serious in
generally extensive stretch (Including). Working in a domain.
The purpose of this paper is to propose basic modeling of
topology control algorithms to maintain the energy of a single
WSN node while maintaining graphical connectivity.
The proposed topology control calculation comprises of three
stages.1. The shortest algorithm/minimum energy level is used
to identify the connecting node with the largest transmission pair
node. Calculate/set the minimum power transfer for each node
of each node. The algorithm runs locally and assigns a complete
graphical connection. This theoretically reduces the overhead of
WSN control.
S. S. Shivaji & A. B. Patil (2015) Research in wireless sensor
network (WSNs) has a wide scope of uses, for example,
reconnaissance situations, military and wellbeing applications.
Because of the restricted vitality and assets of remote sensor
organizes, the troublesome errand of remote sensor systems is to
plan the system to augment arrange length. Spam destroys
networks and resources and can be endangered or threatened by
denial of service (DoS) attacks that rapidly deplete energy.
Although different IDSs are used to detect malicious nodes in
the network, more energy is consumed to monitor the malicious
nodes, which reduces the network life cycle and throughput. It is
important to create an energy efficient IDS that can detect
intruders efficiently and consume less energy.
This paper proposed and designed EEIDS (energy saving
intrusion detection method) to detect malicious nodes based on
node energy consumption by comparing actual energy with
predicted energy. Nodes with abnormal energy are detected as
malicious nodes. In EEIDS, the Bayesian method is used for
energy prediction of sensor nodes. Here, from the earlier data
and probability capacities are utilized to anticipate the vitality
utilization of every sensor node, and vitality productive
strategies are additionally used to lessen the vitality utilization of
the system. Recreation results demonstrate that EEIDS has better
system life cycle, throughput and vitality utilization, and it can
identify vindictive hubs viably.
IV.
CONCLUSION
Wireless sensor networks consist of a set of wireless sensors
with various functions and limitations that make them suitable
for specific applications. In the military, commercial and
medical fields, WSN has several imaginable applications. Given
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the recent technological advances, the use of these networks in
everyday life is increasing, and the main limitations of wireless
sensor networks are energy consumption and network lifetime,
which is a common concern for any WSN application.
Typically, the operational phases of the WSN include node
placement, network coverage, clustering, data aggregation, and
routing. A technical survey of these operational phases was
conducted. By discovering the shortcomings and optimizing
them, the ideal parameters of the network are realized. Finally,
using the genetic algorithm, the fitness function with the optimal
formula is obtained and the protocol is optimized.
V.
REFERENCES
[1]. Biswas, S., Das, R., & Chatterjee, P. (2018). Energy-efficient
connected target coverage in multi-hop wireless sensor networks.
In Industry interactive innovations in science, engineering and
technology (pp. 411-421). Springer, Singapore.
[2]. Buehrer, R. M., Wymeersch, H., & Vaghefi, R. M. (2018).
Collaborative sensor network localization: Algorithms and
practical issues. Proceedings of the IEEE, 106(6), 1089-1114.
[3]. Chadha, E. R., Kumar, L., & Singh, E. J. (2017, April). 3
Dimensional WSN: An energy efficient network. In 2017 2nd
International Conference for Convergence in Technology
(I2CT) (pp. 1169-1175). IEEE
[4]. Chamanian, S., Baghaee, S., Uluşan, H., Zorlu, Ö., UysalBiyikoglu, E., & Külah, H. (2019). Implementation of EnergyNeutral Operation on Vibration Energy Harvesting WSN. IEEE
Sensors Journal.
[5]. Chew, Z. J., Ruan, T., & Zhu, M. (2018). Power Management
Circuit for Wireless Sensor Nodes Powered by Energy Harvesting:
On the Synergy of Harvester and Load. IEEE Transactions on
Power Electronics.
[6]. Egevang, K., & Francis, P. (1994). The IP network address
translator (NAT) (No. RFC 1631).
[7]. Hunt, C. (2002). TCP/IP network administration (Vol. 2).
“O’Reilly Media, Inc.".
[8]. Jabbar, W. A., Saad, W. K., & Ismail, M. (2018). MEQSAOLSRv2: A Multicriteria-Based Hybrid Multipath Protocol for
Energy-Efficient and QoS-Aware Data Routing in MANET-WSN
Convergence Scenarios of IoT. IEEE Access, 6, 76546-76572.
[9]. Karthikeyann, A., Arunachalam, V. P., Karthik, S., & Dhivya, P.
(2018, February). Energy Efficient Structure Free and Location
Based Routing Protocol in WSN. In 2018 International
Conference on Soft-computing and Network Security (ICSNS)(pp.
1-5). IEEE.
[10].
Kaur, G., Miglani, R., Gaba, G. S., & Pasricha, R. (2015,
August). Energy conservation and collision avoidance by
controlled access protocol in WSN. In 2015 Eighth International
Conference on Contemporary Computing (IC3) (pp. 101-105).
IEEE.
[11].
Krushnaji, R. D. (2015, September). RE3TP: Reliable and
energy efficient event transmission protocol in event driven WSN.
In 2015 International Conference on Computer, Communication
and Control (IC4) (pp. 1-5). IEEE.
[12].
Lahma, K., & Hamraoui, M. (2018). Information Credibility
Modeling
In
a
WSN
via
Leach
Routing
Protocol. Compusoft, 7(10), 2838-2842.

ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)
[13].

Mangla, M. A., Mullana, M. M. E. C., Singh, M. C., Singh,
M. S. P., & Bindal, A. K. (2018). Deployment of Soil Sensors in
WSNs for Precision Agriculture. International Journal on Future
Revolution
in
Computer
Science
& Communication
Engineering, 4(3), 146-149.
[14].
Meyer, J., Meyer, H., & von Cölln, G. (2018, September). An
Energy Measurement System for Characterization of Energy
Harvesting Systems. In 2018 IEEE 23rd International Conference
on Emerging Technologies and Factory Automation (ETFA) (Vol.
1, pp. 1225-1228). IEEE.
[15].
Paul, U. K., & Chattopadhyay, S. (2016, December). An
energy saving routing scheme for WSN based crop field
monitoring system. In 2016 IEEE Annual India Conference
(INDICON) (pp. 1-5). IEEE.
[16].
Randhawa, N. S., & Dhami, M. (2018, October). Reduction
of Energy Consumption in WSN using Hybrid VGDRA Approach.
In 2018 59th International Scientific Conference on Information
Technology and Management Science of Riga Technical
University (ITMS) (pp. 1-6). IEEE.
[17].
Rocha-Rocha, D., Vásquez-Salgado, F., Duran-Faundez, C.,
Duraán, R. M., Costa, D. G., & Galdames, P. (2018, October).
Genetic Algorithm for the Nodes Deployment Problem in
Industrial Wireless Sensor Networks. In 2018 IEEE International
Conference on Automation/XXIII Congress of the Chilean
Association of Automatic Control (ICA-ACCA) (pp. 1-6). IEEE.
[18].
Roy, T., Zhang, S., Jung, I. W., Troccoli, M., Capasso, F., &
Lopez, D. (2018). Dynamic metasurface lens based on MEMS
technology. Apl Photonics, 3(2), 021302.
[19].
Ruan, T., Chew, Z. J., & Zhu, M. (2017). Energy-aware
approaches for energy harvesting powered wireless sensor
nodes. IEEE Sensors Journal, 17(7), 2165-2173.
[20].
Sahin, O., Thiele, L., & Coskun, A. K. (2018). MAESTRO:
Autonomous QoS Management for Mobile Applications under
Thermal Constraints. IEEE Transactions on Computer-Aided
Design of Integrated Circuits and Systems.
[21].
Sangat, P., Indrawan‐Santiago, M., & Taniar, D. (2018).
Sensor data management in the cloud: Data storage, data ingestion,
and data retrieval. Concurrency and Computation: Practice and
Experience, 30(1), e4354.
[22].
Shahabuddin, M. Z., Hasbullah, H., & Aziz, I. A. (2016,
August). Preliminary framework of topology control algorithm in
WSN to achieve node's energy efficiency. In 2016 3rd
International Conference on Computer and Information Sciences
(ICCOINS) (pp. 259-263). IEEE.
[23].
Sharma, S. (2016, March). Piezoelectric energy harvesting
and management in WSN using MPPT algorithm. In 2016
International Conference on Wireless Communications, Signal
Processing and Networking (WiSPNET) (pp. 2228-2232). IEEE.
[24].
Shivaji, S. S., & Patil, A. B. (2015, September). Energy
Efficient Intrusion Detection Scheme Based on Bayesian Energy
Prediction in WSN. In 2015 Fifth International Conference on
Advances in Computing and Communications (ICACC) (pp. 114117). IEEE.

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING
A UNIT OF I2OR
3258 | P a g e

