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 Metadata
Abstract:
For the advancement of an effective energy management system for an electric
vehicle (EV) application, it is constantly needed to utilize a precise battery state
of energy (SOE) estimation method. In this study, two different data- driven
SOE estimation methods using deep neural network (DNN) and support vector
regression (SVR) are compared. The electric vehicle drive cycles dataset is
utilized for training, validation, and testing. Three drive cycle data sets such as
DST, FUDS, US06 are utilized for training and validation. Whereas, the WLTP
drive cycle is considered for testing. The optimum hyperparameters are
obtained by gradient search CV optimization method for both DNN and SVR.
Two different testing datasets (e.g., known, and unknown) are considered for
the evaluation of SOE estimation using the DNN and SVR models. The SOE
estimation results demonstrated the high accuracy of DNN over SVR under the
same dynamic operating conditions. For WLTP drive cycle datasets, the
recorded value of the estimated SOE RMSE using DNN and SVR are 2.0527
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I. Introduction
The energy storage system (ESS) in Electric vehicles (EV) plays
a significant role to decide the overall performance. The Lithium-
ion battery (LIB) with high energy/power density, long cycle life,
and high charge/discharge C-rate makes it a more reasonable
type of energy storage system for EV [1]. However, an efficient
battery management system (BMS) is always required to control
and monitor the functioning of LIBs [2]. Some of the key functions
of BMS are data acquisition, cell balancing, thermal
management, and battery state estimation. As the direct
measurement of the battery states is not possible by using a
direct measuring device. The estimation algorithms are used for
battery state estimation. Different battery states are utilized to
perform different functions. There are four different battery states
as the state of charge (SOC) [3], state of energy (SOE) [3], state
of power (SOP) [4], and state of health (SOH) [5] are utilized in
BMS. For example, with the utilization of an accurate SOC
estimation method in BMS, the LIBs can be protected from
malfunctioning by controlling the charge/discharge rate,
overcharging, and deep discharging [6].

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/9479413/keywords
https://ieeexplore.ieee.org/document/9479413/metrics
https://ieeexplore.ieee.org/document/9479413/similar
https://ieeexplore.ieee.org/document/9479413/footnotes
https://ieeexplore.ieee.org/xpl/conhome/9478968/proceeding
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://doi.org/10.1109/ECCE-Asia49820.2021.9479413
javascript:void()
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssJCCvYKYau4MnDfWe56gTFrZZCxponTd3lrrATPAbLqQK84hFe-8LKpja5BHn2e84dJORSWn_TQ2g0oQlFz-bHfTtolXGNtxvUKMrSMATsW1tcxSUl1YLJe5nVAVPtgyjLKCSLHj-Rq-PlrHD8BLctWmRxIuDKPh70kxFLsJS1D5gpgsPD64ndQQ_tJXCCcUqQxSfv6fB1dPk11JkuNqlkYfti7ovYmgZulKdUXyUuS-U-OFVazRLnDx0XH83o85Cs20tJB6tFTAawRaz5WhxMoTk4ckEFl7hbn93R82fZUUj35YcqbFZ0b7OpiMVKXee7_W4nZ3xuTJVeX4xQhv93F2c&sig=Cg0ArKJSzI_boWZXH9-O&fbs_aeid=[gw_fbsaeid]&adurl=http://in.ieee.org/&nm=2
https://www.ieee.org/about/help/security_privacy.html


CHANGE
USERNAME/PASSWORD

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

US & CANADA: +1 800 678
4333

WORLDWIDE: +1 732 981
0060

CONTACT & SUPPORT

  

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

© Copyright 2022 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 2022 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://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://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

