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Abstract:
Wireless Sensor Networks (WSNs) are networks of sensors that can sense a dynamic process and send the measured
data over a common channel to a central base station. As the number of devices increases exponentially, the energy
efficiency of WSN clusters needs to be considered. The transmission power refers to the total allowable output power
of the sensors to send information packets. Consider the power transmission problem for a fully connected cluster, with
the goal of finding the minimum transmission power for each node in a given cluster without disrupting the network. In
order to obtain a more effective optimal solution for the mentioned problem, ten different cases are studied using five
optimization algorithms. The optimization algorithm is repeatedly tested to find the global minima of the fitness function.
The study emphasises that the artificial ecosystem optimizer is the best fit for the mentioned model in all 10 cases. The
average energy saved in transmission by the best performing algorithm is about 6.4 dBm.
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The ability to interact with an environment makes wireless sensor networks (WSNs) distinct from wired networks.
Contrary to conventionally networked systems, WSNs are a new kind of real-time embedded systems with diverse
communication requirements. It is demarcated as an auto-configured, foundation-less wireless network that
inspects the environmental and physical conditions [1]. Data aggregation techniques are employed in WSNs to
gather the sensor node-generated data sample at the sink through multiple cluster heads. To make an interface
between the network and the user, the sink comes in handy for data analysis. A sink is a massive information
centre from which required data or data-related information, such as hop numbers, can be traced. An astronomical
number of sensor nodes can be present in clustered WSNs. Sensor nodes are fabricated with computing and
sensing devices and power components. Sensor nodes use radio signals to communicate with each other. WSN
has gained attention in many domains that include military, transport, health, agriculture, industry, and the
environment [2]. The term “Internet of Things” (IoT) refers to any device linked to the internet. These connected
gadgets can control or gather data regarding the tasks assigned. Sensors and actuators frequently exchange data
using the same Internet Protocol (IP) that connects the internet. For the purpose of continuous monitoring and data
accumulation, IoT sensors and actuators are deployed into various objects or locations. All devices are
interconnected and “speak” with one another, from one’s home to the entire city. As a result of this interconnection,
a highly connected environment is created that will aid in better planning and adaptation by the gadgets that
surround us. The recent advancements in the IoT field will make our lives more comfortable. IoT, considered only a
concept a few years ago, has quickly evolved into a practical application that already has an impact in the present
scenario. IoT has a broader use than just homes and cities, including consumer equipment, supply chain
management, inventory tracking, production, and food supply chain management [3]. The main limitation in the
research progress of WSNs is their limited energy capacity. The field of research on the energy savings of a fully
connected cluster network is more than a decade old. Different methods have been proposed to improve energy
efficiency. Sensor nodes are still evolving and maturing by acquiring new technology, so a lot of research is
required in this field. The primary causes of energy waste are packet overhead, idle listening, overhearing, over-
emitting, collisions, and state transitions [4]. Duc Chinh Hoang [5] presented a framework to use Harmony Search
Algorithm for construction of centralised cluster-based protocol to save energy by reducing distances within a
cluster, between its members and its cluster heads (CHs). In another research by Duc Chinh Hoang [6] utilized
Fuzzy C-means (FCM) to obtain better energy efficient routing than K-Means clustering. Similar way, FCM was
used to balance energy usage of each sensor nodes within each cluster [7]. Sandeep [8] proposed the use of
hybrid algorithm containing particle swarm optimization and K-Means algorithm for data clustering. The hybrid
algorithm was able to provide better solution by overcome local minima, improving clustering of the network.

Sign in to Continue Reading

11/23/24, 12:18 PM Optimization Scheme for Power Transmission in Wireless Sensor Network | IEEE Conference Publication | IEEE Xplore

https://ieeexplore.ieee.org/document/10085758 2/4

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstsWKHi82KC1PH7ZTjs2-ftDQaeMcP6piveD0MNl_qfNj_vkuxQeiahO6yJhBHVR4quliJwRH-9gIntzqcVFPD-tcBp6UaGdX1Rx2u9oLUHFrkyBsQPs3QciLqC3Kg1YkdZbT7i_X-MxXTyW4tXakVqaao4I2429OfoGwCp3r5Kb1hRy0ltyL_RpegqQk2DzLEY-fKCsfL8VCC9xR1k5rl_SPS7Y93ttrrlWkvyoQraGK7f7wv2evHQaegs4NO4HEEldCRiOppaESCBlVG6xbHRQPKI2-_hVN_nDKOSOvj5vDtwX02I4WZPs5rY9NoKy4NzBTowYWJZFZpuRttbmR_d0_kJ7POanrdmvSVpbaM5yX1Jr4WwlRB3itPORIRJaA1BLN0i0g3N&sai=AMfl-YQ5dw8UcvAPH7-9Qh8eH6Pgan0M6Y2snpFqhkJd8CkV6SJVWklL9Xcsf190HDOsDHkrfAMaO6SwR_yj_LC3nuWfDPRqrn1rTvkLf6jfRJ2Cxpiyr9qWMr7EGSA&sig=Cg0ArKJSzO876WzajAMu&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/%3FLT%3DXPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstsWKHi82KC1PH7ZTjs2-ftDQaeMcP6piveD0MNl_qfNj_vkuxQeiahO6yJhBHVR4quliJwRH-9gIntzqcVFPD-tcBp6UaGdX1Rx2u9oLUHFrkyBsQPs3QciLqC3Kg1YkdZbT7i_X-MxXTyW4tXakVqaao4I2429OfoGwCp3r5Kb1hRy0ltyL_RpegqQk2DzLEY-fKCsfL8VCC9xR1k5rl_SPS7Y93ttrrlWkvyoQraGK7f7wv2evHQaegs4NO4HEEldCRiOppaESCBlVG6xbHRQPKI2-_hVN_nDKOSOvj5vDtwX02I4WZPs5rY9NoKy4NzBTowYWJZFZpuRttbmR_d0_kJ7POanrdmvSVpbaM5yX1Jr4WwlRB3itPORIRJaA1BLN0i0g3N&sai=AMfl-YQ5dw8UcvAPH7-9Qh8eH6Pgan0M6Y2snpFqhkJd8CkV6SJVWklL9Xcsf190HDOsDHkrfAMaO6SwR_yj_LC3nuWfDPRqrn1rTvkLf6jfRJ2Cxpiyr9qWMr7EGSA&sig=Cg0ArKJSzO876WzajAMu&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/%3FLT%3DXPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://ieeexplore.ieee.org/document/9359086/
https://ieeexplore.ieee.org/document/6923289/


2014 IEEE Workshop on Environmental, Energy, and Structural Monitoring Systems Proceedings

Published: 2014

Show
More

IEEE Personal Account

CHANGE
USERNAME/PASSWORD

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

Profile Information

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

Need Help?

US & CANADA: +1 800
678 4333

WORLDWIDE: +1 732
981 0060

CONTACT & SUPPORT

Follow

   

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting  | Sitemap |
IEEE Privacy Policy
A public charity, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.

© Copyright 2024 IEEE - All rights reserved, including rights for text and data mining and training of artificial intelligence and similar technologies.

IEEE Account

»Change Username/Password

»Update Address

Purchase Details

»Payment Options

»Order History

»View Purchased Documents

Profile Information

»Communications Preferences

»Profession and Education

»Technical Interests

11/23/24, 12:18 PM Optimization Scheme for Power Transmission in Wireless Sensor Network | IEEE Conference Publication | IEEE Xplore

https://ieeexplore.ieee.org/document/10085758 3/4

javascript:void()
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvsP2MhKq7c9q-Akn9pxRLkZksxuPyrk9KrrNxgmOxzkjIoYGR_wHNc3hVTHlJdVwgajZPuo_EtInliE7g-B0NztsA34TEDi19EUpJ3O-UaujjXcmXWNUko3PacdEwkJS8qd5xu7WYdgZ9Kl9SrzNc8LIvhgRHvT733EwfiqsuJebBad4nQC0XhW1U8bv53OHAf7q1UVpImV97DNov68ys7BI5kZ2_nRHKv-iR7pmhulGmYkmhTLVx_KxZGV6xFrom4KbZfC32mciz5-NRi0nFAx69lpTwzDn9XsnnbuanUIbbwNEcnhjtCqrUAKM3mkdptr-rr9xDPaFdbZcR75cpzz0abNXSELeBNX7U0g6PLlzboyGNI_Efd21qraRAdq6nawVDT7mESMruf&sai=AMfl-YTCBEnYxmzSrzKMVmsrXdc5yJdpWCjTraldTQzHIN5H1gkl16C_PxA8yw_0IQ4989wcufIr2Nxn_hTjeNfIBZ17jrdxHrKGNJZY1fC2kR87_3iYJAeTYR5R3nM&sig=Cg0ArKJSzGgm6z2drwj1&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://forms1.ieee.org/Smart-Cities-Technologies-Transformation-of-Cities.html%3FLT%3DXPLLG_XPL_2024_LM_EP_eLearning_Ad_Promo
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvsP2MhKq7c9q-Akn9pxRLkZksxuPyrk9KrrNxgmOxzkjIoYGR_wHNc3hVTHlJdVwgajZPuo_EtInliE7g-B0NztsA34TEDi19EUpJ3O-UaujjXcmXWNUko3PacdEwkJS8qd5xu7WYdgZ9Kl9SrzNc8LIvhgRHvT733EwfiqsuJebBad4nQC0XhW1U8bv53OHAf7q1UVpImV97DNov68ys7BI5kZ2_nRHKv-iR7pmhulGmYkmhTLVx_KxZGV6xFrom4KbZfC32mciz5-NRi0nFAx69lpTwzDn9XsnnbuanUIbbwNEcnhjtCqrUAKM3mkdptr-rr9xDPaFdbZcR75cpzz0abNXSELeBNX7U0g6PLlzboyGNI_Efd21qraRAdq6nawVDT7mESMruf&sai=AMfl-YTCBEnYxmzSrzKMVmsrXdc5yJdpWCjTraldTQzHIN5H1gkl16C_PxA8yw_0IQ4989wcufIr2Nxn_hTjeNfIBZ17jrdxHrKGNJZY1fC2kR87_3iYJAeTYR5R3nM&sig=Cg0ArKJSzGgm6z2drwj1&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://forms1.ieee.org/Smart-Cities-Technologies-Transformation-of-Cities.html%3FLT%3DXPLLG_XPL_2024_LM_EP_eLearning_Ad_Promo
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-800-678-4333
tel:+1-732-981-0060
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.instagram.com/ieeexplore_org
https://www.instagram.com/ieeexplore_org
https://www.linkedin.com/showcase/ieee-xplore
https://www.linkedin.com/showcase/ieee-xplore
https://www.youtube.com/ieeexplore
https://www.youtube.com/ieeexplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/accessibility-statement
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/terms-of-use
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore


Need Help?

»US & Canada: +1 800 678 4333

»Worldwide: +1 732 981 0060

»Contact & Support

       

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2024 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

About IEEE Xplore Contact Us| Help| Accessibility| Terms of Use| Nondiscrimination Policy| Sitemap| Privacy & Opting Out of Cookies|

11/23/24, 12:18 PM Optimization Scheme for Power Transmission in Wireless Sensor Network | IEEE Conference Publication | IEEE Xplore

https://ieeexplore.ieee.org/document/10085758 4/4

https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/accessibility-statement
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/terms-of-use
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://ieeexplore.ieee.org/xpl/sitemap.jsp
http://www.ieee.org/about/help/security_privacy.html

