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Abstract
The increased use of energy and the depletion of the fossil fuel reserves combined with the increase of the

environmental pollution have encouraged the search for clean and pollution-free sources of energy. One

of these is wind energy. The wind power industry has seen an unprecedented growth in last few years. The

surge in orders for wind turbines has resulted in a producer’s market. This market imbalance, the relative

immaturity of the wind industry, and rapid developments in data processing technology have created an

opportunity to improve the performance of wind farms and change misconceptions surrounding their

operations. This research offers a new paradigm for the wind power industry, data-driven modeling. Each

wind Mast generates extensive data for many parameters, registered as frequently as every minute. As

the predictive performance approach is novel to wind industry, it is essential to establish a viable research

road map. This paper proposes a Statistical analysis and data-mining-based methodology for long term

wind forecasting (ANN), which is suitable to deal with large real databases. The paper includes a case

study based on a real database of   five years of wind speed data for a site and discusses results of wind

power density was determined by using the Weibull and Rayleigh probability density functions. Wind

speed predicted using wind speed data with Datamining methodology using intelligent technology as

Artificial Neural Networks (ANN). MATLAB R2008a Neural Network Toolbox used for the training the

ANN back propagation algorithm and a PROLOG program is designed to calculate the monthly and Annual

mean wind speed. The Statistical   analysis of   wind speed prediction   shows that Weibull distribution is

more suitable than Rayleigh distribution and by seeing the values of the k we can conclude that Higher

values of k imply a sharper maximum in the frequency distribution curve and consequently a lower wind

power density.

Keywords: Wind speed prediction;  datamining;  ANN;  Weibull;  Rayleigh;  backpropagation training

algorithm;  PROLOG
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Abstract:Home automation system is gainif a significant research attention in recent years. It helps us in leading a
comfortable life and quality of lifestyle is gradually uplifte... View more

Metadata
Abstract:
Home automation system is gainif a significant research attention in recent years. It helps us in leading a comfortable
life and quality of lifestyle is gradually uplifted. The different methodologies used in this system have been discussed. In
modern days, a smartphone having an android application is used to supervise and control the appliances present in
the home automation system. In this paper different types of communication methodologies such as GSM, IoT, Wi-Fi,
and bluetooth are reviewed. The pros and cons of these techniques along with their features have been presented.
Based on this paper the user can choose the best suitable methodology depending upon their personal needs and
specifications for implementing an efficient automation system.

Published in: 2020 Fourth International Conference on Inventive Systems and Control (ICISC)

Date of Conference: 08-10 January 2020 INSPEC Accession Number: 19896920



ADVANCED SEARCH

All 

 Browse  My Settings  Help 
Access provided by:
Sir M Visvesvaraya Inst.
of Technology

Sign Out

Access provided by:
Sir M Visvesvaraya Inst.
of Technology

Sign Out



Personal
Sign In

IEEE websites place cookies on your device to give you the best user experience. By using our websites,
you agree to the placement of these cookies. To learn more, read our 

Accept & Close
Privacy Policy.

Scheduled System Maintenance
On Tuesday, August 8, IEEE Xplore will undergo scheduled maintenance from 1:00-5:00 PM ET.

During this time, there may be intermittent impact on performance. We apologize for any inconvenience.



http://www.ieee.org/
https://ieeexplore.ieee.org/Xplore/home.jsp
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/9165557/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/37086378042
https://ieeexplore.ieee.org/author/37088468995
https://ieeexplore.ieee.org/author/37088468863
javascript:void()
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/9171149
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/document/9171149
https://ieeexplore.ieee.org/xpl/dwnldReferences?arnumber=9171149
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/alerts/citation
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/9171149
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/9171149/authors
https://ieeexplore.ieee.org/document/9171149/figures
https://ieeexplore.ieee.org/document/9171149/references
https://ieeexplore.ieee.org/document/9171149/citations
https://ieeexplore.ieee.org/document/9171149/keywords
https://ieeexplore.ieee.org/document/9171149/metrics
https://ieeexplore.ieee.org/document/9171149/metrics
https://ieeexplore.ieee.org/xpl/conhome/9165557/proceeding
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/servlet/Login?logout=/document/9171149
https://ieeexplore.ieee.org/servlet/Login?logout=/Xplore/guesthome.jsp
javascript:void()
https://www.ieee.org/about/help/security_privacy.html


8/8/23, 3:33 PM Literature Review of IoT based Home Automation System | IEEE Conference Publication | IEEE Xplore

https://ieeexplore.ieee.org/document/9171149 2/4

More Like This
Date Added to IEEE Xplore: 19 August 2020

 ISBN Information:
Electronic ISBN:978-1-7281-2813-9
Print on Demand(PoD) ISBN:978-1-7281-2814-6

DOI: 10.1109/ICISC47916.2020.9171149

Publisher: IEEE

Conference Location: Coimbatore, India

Authors 

Figures 

References 

Citations 

Keywords 

Metrics 

I. Introduction
Home automation is evolving the quality of human life at an unprecedented rate. This eliminates the
need of labour and also helps in the consumption of electricity thereby saving energy. The motive of
this paper is to supervise and operate the appliances through different methodologies from
anywhere in the world just by using an android application. In this paper the various techniques of
automation methodologies used in homes are compared with their speed, cost and other functions.
It highlights the drawbacks and advantages of each method [1]. Over the years there have been
many definitions for home automation [2]. These definitions endure the phenomenon of the
components of technology highlighting its functions and need to meet the aim of smart home. There
are numerous definitions given by a variety of people which may be overlapping each other but the
common points of everyone can be narrowed to services, technology and the desire to meet the
user’s demand. Home automation system also helps the elderly or the handicapped people. It is
easier for them to operate or control all the house appliances with an android application. In
addition to this home automation system also helps in reducing the energy consumption within an
area. There are a lot of threats to environment which are emerging nowadays such as global
warming, change of climate and volatility in the prices of energy which has helped in developing the
home automation system. As shown in Fig. 1, the use of automation system through different
mediums has made it possible to reduce the consumption of energy [2]. Home automation also
provides opportunities to create new fields in architecture, computing and engineering. The wireless
technology introduced various connections namely bluetooth, IoT, Wi-Fi and GSM each of which
have their own advantages, disadvantages, applications and the specifications [3]. Home
automation system is a rapidly developing field but it has not evolved much due to high expenditure
[4]. This paper presents the control of appliances through an android application which helps to
overcome the drawbacks of traditional smart home control. The traditional home automation control
system that has been used widely includes bottom push buttons, PCs and infrared remote controls.
The usage of these will consume more power and energy. They are the least efficient and require
more expenditure. The advantage of using android as a platform is that it is easy to understand.
Also, it can use any medium such as bluetooth, IoT, Wi-Fi and GSM to execute the commands
given by the user [5].

Sign in to Continue Reading

 Contents

IEEE websites place cookies on your device to give you the best user experience. By using our websites,
you agree to the placement of these cookies. To learn more, read our 

Accept & Close
Privacy Policy.

https://ieeexplore.ieee.org/document/9171149/metrics
https://ieeexplore.ieee.org/document/9171149/metrics
https://ieeexplore.ieee.org/document/9171149/similar
https://doi.org/10.1109/ICISC47916.2020.9171149
javascript:void()
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstN4nDea7QoF21wnDmSo_5GgN_SbTbTMoY0h2YugzDO30X_WVRmNZ5twLmrqFNj2n0SGSYQS_J0dMKaN38yXEbeOhyHlJ3blogU40LIlvcJXB7OCbKNLb8vFvpPfeSgTCYABKcNoecs9sKs9MXIYvzNmY9U4Pr12vPH6cEZZ8tu-a5c4LlNJ2C1ckjhV3rQQdC4ZUy7XjGz6ILTo6vb-nGeG4PhzxQCZzcc33VBYaZ-s_qbubpJpc8IdQDORovoIZIqtDx9A4CKGQCPOxWITWOTTNtMGOZjUjKR4075uyeTJfjwv3loNiayBwCKQobzQUGq5YdOWZ3pCYBp3s5oz1Q&sai=AMfl-YQmjtFLPUBOAqM0pI6R71DRYHdXy2rgSGQvYvM0hAkgnd8-X2fjCja6dVSW4NCYgFfPTRXSUy3YE71BhnoMwso_z3y2NU8n7KsCMxf2ku1ze3N9pTbzTaBJS8CGG1g&sig=Cg0ArKJSzIDD8CgSL98g&fbs_aeid=[gw_fbsaeid]&adurl=https://forms1.ieee.org/PAO-eBook-Collections.html%3FLT%3DXPLLG_XPL_2023_LM_eBooks_Acad_Cust_300x250
https://www.ieee.org/about/help/security_privacy.html


8/8/23, 3:33 PM Literature Review of IoT based Home Automation System | IEEE Conference Publication | IEEE Xplore

https://ieeexplore.ieee.org/document/9171149 3/4

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

    

More Like This

Mobile based home automation using Internet of Things(IoT)

2015 International Conference on Control, Instrumentation, Communication and Computational Technologies (ICCICCT)

Published: 2015

Home automation using Internet of Thing

2016 IEEE 7th Annual Ubiquitous Computing, Electronics & Mobile Communication Conference (UEMCON)

Published: 2016

Show More

IEEE websites place cookies on your device to give you the best user experience. By using our websites,
you agree to the placement of these cookies. To learn more, read our 

Accept & Close
Privacy Policy.

https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.linkedin.com/showcase/ieee-xplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://www.youtube.com/ieeexplore
https://www.instagram.com/ieeexplore_org
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstN4nDea7QoF21wnDmSo_5GgN_SbTbTMoY0h2YugzDO30X_WVRmNZ5twLmrqFNj2n0SGSYQS_J0dMKaN38yXEbeOhyHlJ3blogU40LIlvcJXB7OCbKNLb8vFvpPfeSgTCYABKcNoecs9sKs9MXIYvzNmY9U4Pr12vPH6cEZZ8tu-a5c4LlNJ2C1ckjhV3rQQdC4ZUy7XjGz6ILTo6vb-nGeG4PhzxQCZzcc33VBYaZ-s_qbubpJpc8IdQDORovoIZIqtDx9A4CKGQCPOxWITWOTTNtMGOZjUjKR4075uyeTJfjwv3loNiayBwCKQobzQUGq5YdOWZ3pCYBp3s5oz1Q&sai=AMfl-YQmjtFLPUBOAqM0pI6R71DRYHdXy2rgSGQvYvM0hAkgnd8-X2fjCja6dVSW4NCYgFfPTRXSUy3YE71BhnoMwso_z3y2NU8n7KsCMxf2ku1ze3N9pTbzTaBJS8CGG1g&sig=Cg0ArKJSzIDD8CgSL98g&fbs_aeid=[gw_fbsaeid]&adurl=https://forms1.ieee.org/PAO-eBook-Collections.html%3FLT%3DXPLLG_XPL_2023_LM_eBooks_Acad_Cust_300x250
https://ieeexplore.ieee.org/document/7475301/
https://ieeexplore.ieee.org/document/7777826/
javascript:void()
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsupBSkD5YaTS5caa5o2sL6ZUV6haTdszWfA3OB9ZRb9gB8Ip5YpKGodvPiMocCC1FP1mRbaqwcnY19-KQwB2qIELL5xN4rJUxWf-ilDoLCznsI5MZ1G7a2L13jeES9GVbkzcCKzJTiYfxr34xAjSrXl-rmVJBxNO8zQlWonMXYG1mfkzm7LVuyedqbVURyFnnwUSsuEugX8Zx5M7mbILe7nVwQwIRJVQVyJYtFVESConcjJm1eMo2yVlAQFZTwK_GFpRLWMj-pCIpMvUBUZ7yp8x1CkZuCeNMLP9DWQVFj4vk24LO1ftI6ZjWf6c_1FrEhhWccwDOsZwVbIA_oW15TifE8&sai=AMfl-YTovP74uGozA6pOXG7hr2Nb7VVrzcXM5qDu9VIlo6_7MtbL0Yk9yV_mw8u8Txj6mNTnevkBRpXUhL-zmqWNpf13RtmJeoqkMIM0WgYoOzIZV-kZ61f7mpdGO6t9Ing&sig=Cg0ArKJSzFG5TRLp9Jvg&fbs_aeid=[gw_fbsaeid]&adurl=https://icc2024.ieee-icc.org/authors%3Futm_medium%3Ddisplay%26utm_source%3Dxplore%26utm_campaign%3Dicc_2024%26utm_content%3Dcfp
https://www.ieee.org/about/help/security_privacy.html


8/8/23, 3:33 PM Literature Review of IoT based Home Automation System | IEEE Conference Publication | IEEE Xplore

https://ieeexplore.ieee.org/document/9171149 4/4

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting | Sitemap |
IEEE Privacy Policy
A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of
humanity.

© Copyright 2023 IEEE - All rights reserved.

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

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 2023 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|

IEEE websites place cookies on your device to give you the best user experience. By using our websites,
you agree to the placement of these cookies. To learn more, read our 

Accept & Close
Privacy Policy.

https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
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=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
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
https://www.ieee.org/about/help/security_privacy.html


8/9/23, 1:36 PM Arduino-Nano Based Low Cost Power Converter Learning Kit | IEEE Conference Publication | IEEE Xplore

https://ieeexplore.ieee.org/document/9171132 1/4

IEEE.org IEEE Xplore IEEE SA IEEE Spectrum More Sites

Conferences  > 2020 Fourth International Con... 

Arduino-Nano Based Low Cost Power Converter Learning Kit
Publisher: IEEE Cite This  PDF

R Sivapriyan ; K.V. Ajay ; N Ashwath Koorse All Authors 

2
Cites in
Papers

175
Full
Text Views

Cart 


Create
Account

   

Alerts
Manage Content Alerts 

Add to Citation Alerts 



Abstract

Document Sections

I. Introduction

II. Layout of the Kit

III. Power Converter
Circuits

IV. Hardware Circuit

V. Conclusion

Authors

Figures

References

Citations

Keywords

Metrics

More Like This

Abstract:This paper presents the low-cost power converter learning kit for power electronics lab in the undergraduate
electrical engineering course. This paper also examines the l... View more

Metadata
Abstract:
This paper presents the low-cost power converter learning kit for power electronics lab in the undergraduate electrical
engineering course. This paper also examines the learning outcome of an Arduino Nano and MOSFET based converter
learning kit. With help of this converter kit, the student can learn the working and control of all types of basic power
converter circuits which is present in their electrical engineering undergraduate curriculum. This is a plug and play kind
of learning kit with minimum connection changes required to convert from one type of power converter to other types of
power converter circuit. This learning kit facilitates to learn and control all type of basic power converter circuits like the
chopper, inverter, AC voltage controller, and rectifier. It supports the single phase as well as the three-phase power
conversion and control. The total cost of the basic converter kit is less than Rs.1400 i.e., which is less than $20. The
effective usefulness and ease in use of the kit are evaluated by the feedback from the third year students of electrical
engineering course. The collective feedback result shows the low-cost converter kit is much helpful to understand the
basic concepts of the power converter circuit.
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I. Introduction
The power electronics engineering laboratory deals with power conversion and power control
circuits [1], [2]. The important learning outcome of the power electronics laboratory is to understand
the basic power conversion and power control circuits [3]–[12]. In the laboratory curriculum, there
are four types of basic power conversion circuits are present. This conversion and control circuit is
Chopper, Inverter, AC voltage controller and Rectifier. The power converter learning kit facilitates to
the students of electrical engineering course to understand all type of above-mentioned power
conversion circuits. It also gives the hands-on experience to understand the controlling of the power
converter circuits. With help of learning kit, the students can control or convert the three-phase or
single phase supply AC into DC supply and DC to DC conversion also they can learn the three-
phase inverter circuit in 120° as well as 180° modes of operations. This low-cost converter kit
consists of a power conversion circuit and control circuit. The power conversion circuit consists of
six power electronics switches and the control circuit consist of an Arduino Nano microcontroller.
The electrical insulation between the power conversion circuit and the control circuit is achieved
with help of the opto-coupler.
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Abstract:
Condition monitoring for bearing faults is remaining more vital in the present scenario. This study presents a simple
approach for diagnosing various bearing faults of induction motor, which uses effective statistical time domain features.
The statistical time domain features like mean absolute value, zero crossing, waveform length, slope sign changes,
simple sign integral and Willison amplitude are considered. The performance of features is studied with 6 feature
ensembles (FEs) to identify the effective FE for fault diagnosis in the induction motor. This identification is based on the
classifications that are performed by using linear discriminant analysis (LDA), naïve Bayes (NB), support vector
machine (SVM) and logistic model tree (LMT) classifiers. Each feature ensemble is investigated for 5 datasets derived
from a bench mark database for a maximum of 48 faulty conditions. The results indicate the FE constituting six features
with SVM classifier outperforms other fault diagnosis techniques.
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I. Introduction
Condition monitoring of machineries have become inevitable over the last few decades. Though
there are several faults to be dealt with, in regards to monitoring machineries, bearing faults occur
in more prominent [1]. Accordingly, diagnosing the bearings plays a vital role in well-being of the
machineries. In recent years, there is a significant development in fault diagnosis of induction
machines by means of expert systems using artificial intelligence algorithms. Typically, pattern
recognition methods are applied in expert systems to diagnose the faults considering time domain,
frequency domain or time-frequency domain features exclusively or in combinations. The selection
of effective features is important in identification of faults using pattern recognition scheme. The
features like standard deviation, crest factor, peak value, kurtosis, shape factor, mean etc are
extracted from time domain [2]-[4] for condition monitoring and found that time domain features
considered for diagnosis are not effective. Similarly, periodogram, power spectrum, power spectral
density and relatively similar frequency domain features were also studied [5]-[6]. However,
characteristics of each fault exhibits different frequency patterns and hence frequency domain
features are not significant to diagnose the faults. The advantage of non-stationary nature of
vibration signals is taken into consideration and hence it is dealt with time-frequency domain.
Wavelets transforms (WT), spectrograms etc. are the different time-frequency domain analysis
approaches that are considered for extracting the features to identify the bearing faults [7]-[11].
However, adjustable windowed Fourier transform energy leakage during signal processing is the
major drawback of WT analysis [12]. Another, known drawback of utilizing WT is the selection of
suitable base function to decompose the signals in the respective frequency bands without losing
information. Nevertheless, there is a need for reducing the number of features hence, necessitates
dimensionality reduction methods prior to classification.
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Abstract. This work proposes the implementation of a bidirectional current-fed soft 
switched converter for solar photo voltaic system is examined and covered with 
information. Effective function of the bi-directional buck-boost topology is guaranteed 
by continuous-duty buck-boost circuit under large voltage spectrum. In battery charger 
mode, phase shift modulation and pulse width modulation control are employed. In order 
to allow the MOSFETs to have zero voltage switching, a feedforward loop was applied 
to the charging mode of the battery. Compared with the conventional bidirectional soft 
switched converter, this one would definitely be better suitable for designing such 
magnetic components. This bi directional converter is implemented for a solar structure 
and experiment results are obtained. 

Keywords: Bi Directional Converter, Solar Photo Voltaic, Soft Switching, Maximum 
Power Point Tracking. 

1   Introduction 

The application of solar photovoltaic is a modern concept and therefore must be applied 
by different method and technique. Electronic controls are used for the operation of thermal 
power plants.  It is important to contain high performance transformer. Boost converters have 
lots of uses in high current, heavy loads settings. Solar photovoltaic power generation module 
is a strong choice for high voltage bus systems since it transforms sunlight into electricity. 
Since Converters that are actually feeding current are more powerful than conventional 
Converters that are actually feeding voltage, they have less limitations. Present limiting 
feature is important when interacting with very broad currents. This is that the former has 
more flaws than the latter. Transformer parasitic are very efficient in addressing Switching 
issues. and heavy switching losses of LCC. The earliest mechanical coupling between trains is 
a soft switched converter. There are different forms of soft switched series and parallel 
converters. This new breakthrough can be implemented by the researchers in many forms. The 
major categories of LC resonating converters are LCF-type, LC-type, LLC-type, LCC-type, 
CLLC-type, etc. The frequency varies to balance the rate of usage. 
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2   Solar Photovoltaic System  

The proposed topology for solar PV scheme can be seen in Figure 1. The most critical 
aspects of the device are solar panel and MPPT/ Bi directional loop.  

 

 
Fig. 1. Block diagram of proposed system with bi directional converter 

3   Modelling of Solar PV Module 

The sun's power density at 50 km altitude is roughly 1,373 kilowatts per square metre. part of 
the electricity provided to the world by the Planet is emitted into the environment by radiation. 
The solar lighting decreases to I kW/m2 at the surface of Earth at noon in the tropics. Solar 
panels turn sunlight into electricity. A photovoltaic device is the fundamental feature of a solar 
cell. Solar cells will take sunlight's energy directly and turn it into electrical electricity. Solar 
power is technologically used to transform sunlight into electrical energy. Solar photovoltaic 
cells (PV) generate electricity. Electricity may be used to power anything such as tv, 
microwave, drinking water pumping, illumination etc. A simpler alternative circuit of a solar 
cell is seen in figure 2. A solar cell generator is paired with a variable resistor. Current is 
flowing through the diode when the contacts are connected. The light hitting at the cathode 
induces photocurrent (Iph). The largest existing threshold for solar cell is 1/second. If the 
diode junction voltage rises, a percentage of the output current passes into the diode, where the 
voltage falls by the equal number. Output voltage is zero when load resistor is not attached. 
From Diode Parameter Equation, at RDS=0 relationships can be determined. 
 
Currently, one photovoltaic cell produces a photovoltaic dc in the form of a shifting dc. For 
converters to operate properly, each panel must be attached in parallel. Solar installation 
consisting of more than one solar cell and one solar cell module. The equations governing 
solar cell are  



 
 
 
 

 
 

 
Fig. 2. Solar photovoltaic cell equivalent circuit 

 
Where, 
ID = Current flowing through the diode 
T = photovoltaic cell temperature 
I0 = reverse bias current under saturation 
VPV = voltage of the solar panel 
K = Boltzmann’s constant =1.380 × 1023 

VT = voltage at a particular temperature 
IPV = panel current  
Q = charge of electron 
VT = KT/q 
ISC = current of the photon 
α = factor of ideality 
 
When it comes to the production of current and voltage from solar electricity, the output 
depends on the temperature and irradiance. The solar PV module is designed to work at a 
specific performance under ideal conditions. The full power drawn from the PV cell is critical 
to enhancing the efficacy of the solar cell. Several studies have been performed on MPPT 
methods for estimating maximum solar panel power. The voltage technique under open circuit 
is the most affordable one and economic ways to be applied. Therefore, the open circuit 
voltage system shall be used in execution.  
 
3.1 Constant Voltage MPPT Algorithm 
 
The ultimate aim may be realized by controlling current or voltage or both. The fastest and 
cheapest way of applying the LED lighting is with the constant voltage method. Figure 3 
represents the MPPT voltage algorithm. 
 
Vpv and Vmp have a direct bond that gives Vpv = kVmp Anywhere Vmp is the maximum 
power point voltage. The k factor has a range of 0.71 to 0.78, which helps one to use the above 
formulas to calculate the VMPP and set it as a guide. The panel is measured by calculating the 



 
 
 
 

immediate voltage input from the solar panel and then matching it with the locus voltage. 
Next, the discrepancy between the two is used to evaluate whether there is some defect. 
 

 
Fig. 3. Constant Voltage MPPT Algorithm 

 
3.2   Bi-directional DC- DC converter 
 
The CFBRC comprises a series attached buck boost converter and a soft switched converter 
circuit for discharging battery. In action, the soft switched converter with LLC tank converts 
into a soft switched converter when attached to a constant voltage source, as seen in Fig. 1. 
The pairs of switches S1, S2 and S3, S4 form two complete full-bridge circuits. The two buck-
boost circuits are composed by linking Lb1 and Lb2 to the ends of the legs of the bridge. As 
with interleaved systems, the two boost-buck converters operate 180° out of phase. 
Meanwhile, a full-bridge transformer consisting of a soft switched inductor, a soft switched 
capacitor, and a magnetizing inductor is formed by utilizing a series inductor, a series 
capacitor and a series magnetizing inductance. The auxiliary-capacitor is charged from the 
battery and is the voltage that powers the engine. Same Voltage over the bus. In the figure, 
duty period D is operated by Service S1 and complementary Service S4 . 
 
S1 and S3 have the same job period, but are based off each other 180°. Voltage of the battery 
would still stay the same. Besides, at this period the secondary side changes, S5~S8 are 
synchronously rectified and the oscillation frequency of the open-circuit voltage is changed. 
φ1 is having the angular phase-shift for charging battery in this mode. The angular phase 
change between S5 and S8 lies between S5 and S1Through using feed-forward method to 
handle the latest ZVS converter can be run in a typical context. In comparison, the capacitor 
voltage and battery voltage are both the same.  



 
 
 
 

 
Fig. 3. Bi-directional Converter Circuit 

 
This can be monitored to manage φ1 and task cycle D. In order to determine the operational 
conditions of the mode of charge and discharge, it is reasonable to conclude that D<0.5.  
 
3.3 Preventive and monitoring technique. 
Control technique such as the battery charging and discharge mode of the CFBRC is applied 
in this section. PWM power and switching frequency is equivalent to the soft switched 
frequency f. Charge current is regulated to maintain DC voltage bus stable as the battery 
voltage varies. The sinusoidal wave is an indicator of the reciprocating current. In this way, 
the CFBRC can function optimally over the diverse input voltage range. We use phase shift 
power in the charging mode of the battery. To reduce switch frequency, the step between S5 
and S8 is established as a persistent rate to ensure the soft switching of the lagging switches at 
the same time. Regulation of the battery voltage is utilizing step φ1 between C5 and A1. 

4   Experimental Results 

 
Fig. 5. Waveforms in discharging mode with Vb=200V 

 
To prepare for this experiment, a 1500-W micro-grid prototype was constructed with range of 
battery voltage from 150V to 240 V, 400V voltage bus and capacitor voltage rated 400V. 



 
 
 
 

During battery discharging, the frequency decreases from 85 kHz to 95 kHz, and in battery 
charging, it goes from 125 kHz to 145 kHz. The voltage rule for a battery is represented in 
Figure 5 and figure 6.  
 
This indicates that when the lights were switched on, the drain-to-source voltage had already 
gone down. ZVS can be mutually realized by all the participants of the discussion. Currently, 
the flipping frequency spectrum is between 85 kHz and 95 kHz and the soft switched 
frequency has maximum functionality. Figure Image. This graph reflects the hypothetical 
effects of charging at a voltage of 200V. The two voltages at the monitor will be ZVS. Within 
the range from 125kHz ~ 145kHz, the switch frequency band significantly decreases the 
electrical signal distortion. 
 

 
Fig. 6. Waveforms in charging mode with Vb=200V 

 

 
Fig. 7. Battery discharge/charge performance tested 



 
 
 
 

 
The downside of the SRC's broad frequency spectrum variation. Experimental results help the 
theoretical study. Figure 7 shows the battery performance under tested condition. These 
graphs show that at 11 V, the battery is working dramatically. The converters in the entire load 
range will function reliably 

5   Conclusion 

The projected current fed soft switched bi directional converter performance is experimented 
and evaluated. This converter has reduced switching frequency, soft switching for all switches, 
minimum switching loss and wide range of gain related to other soft switched converters. The 
soft switched tank circuit of the converter acts as an integrated part of transformer causing 
reduction in power circulating in the converter and excellent efficiency. Thus, this passive bi 
directional converter is much suitable for solar photo voltaic application. 
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I. Introduction
The power electronics engineering laboratory deals with power conversion and power control
circuits [1], [2]. The important learning outcome of the power electronics laboratory is to understand
the basic power conversion and power control circuits [3]–[12]. In the laboratory curriculum, there
are four types of basic power conversion circuits are present. This conversion and control circuit is
Chopper, Inverter, AC voltage controller and Rectifier. The power converter learning kit facilitates to
the students of electrical engineering course to understand all type of above-mentioned power
conversion circuits. It also gives the hands-on experience to understand the controlling of the power
converter circuits. With help of learning kit, the students can control or convert the three-phase or
single phase supply AC into DC supply and DC to DC conversion also they can learn the three-
phase inverter circuit in 120° as well as 180° modes of operations. This low-cost converter kit
consists of a power conversion circuit and control circuit. The power conversion circuit consists of
six power electronics switches and the control circuit consist of an Arduino Nano microcontroller.
The electrical insulation between the power conversion circuit and the control circuit is achieved
with help of the opto-coupler.
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I. Introduction
Electric vehicle being an extremely complex system integrates numerous systems including
architecture, controller, electronics, the interface with the grid and/or renewable sources.
Renewable energy systems has been generally embraced for various applications like electric
vehicle, hybridized renewable systems and so on. The power generation/conversion using these
unstable RES cannot be predicted as the generation of power depends upon the climate;
subsequently, to get the better of this issue, an energy storage device ought to be utilized that can
allow bulk storage with fast response when required. The charging infrastructure needs to be
designed carefully to satisfy the wide variation in the unpredicted input from the renewables. The
scope of this paper is to analyse different converter topologies employed in electric vehicle.
Employing RES in electric vehicle allows increasing feasibility and reliability while considering for
the future[1]. The vehicle-grid direct charging can be done with three levels of grid voltages and
currents. Normal/slow charging EVs require 2kW-3kW whereas dc fast charging utilizes 100 or
more kWs. The two sorts of batteries used in electric vehicles are high voltage battery storage for
the vehicle traction and the low voltage battery storage as an auxiliary supply for powering the
electric loads such as air conditioning, lights and so on. The power from the electric grid systems
can be driven through a two-stage/isolated converter for higher power ratings and voltages. Isolated
converter topologies increase the complexity and cost of the power conversion unit [2]. Galvanic
isolation and probability to include more than one port at different voltage levels are the critical
advantages of Isolated multi-port converter[3]. However, to achieve the multiple output voltage in
dc-dc converter, critical control strategies are necessary. Complex systems find difficulty in the
power flow control. Moreover, the number of power switches also increases with the number of
ports. Numerous non isolated topologies are utilized for low voltage conversions making it a
feasible compact and low cost solution for converters. As a result, as the number of ports becomes
more it is better to add separate isolation transformer to reduce the complexity in control [4].
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