
8/6/2019 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-85065171075&origin=resultslist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+swit… 1/3

Scopus

Document details

References (13)

 1 of 1

Optimization  of driving  mode  switching  strategy  for a  multimode
plug-in hybrid  electric  vehicle (Article)

,  

Department of Mechanical Engineering, International Islamic University Malaysia, PO Box 10, Kuala Lumpur, 50728,
Malaysia

Abstract
Hybrid  electric  vehicles have become increasingly popular recently. Switching  from internal combustion engine

to battery as a  clean source of energy is considered as a  solution to reduce city pollution due to vehicle
emissions. PHEV is a  viable balance between the two sources of energy to achieve higher fuel economy with lower
emissions. For a  multimode  PHEV, the car switches among three operation modes; namely electric  mode ,
series mode , and parallel mode  to maximize fuel economy based on the driving  conditions. In this work,
minimization of fuel consumption is used to optimize the mode  switching  strategy  for a  PHEV. The study is
conducted using a  reference vehicle  that resembles 2014 Honda Accord Plug-in Hybrid  vehicle . Global 
optimization  with constraints using pattern search method is utilized. Starting from a  switching  strategy  with

MPG  = 30, optimization  increased fuel economy toMPG  = 51.4 for a  combined cycle (FTW75 and HWFET). 
Optimization  proved to be a  feasible method to improve mode  switching  strategy  © BEIESP.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 99.482

Author keywords
HEV Hybrid  electric  vehicle Mode  switching Multimode Optimization Plug-In Powertrain

Funding details

Funding sponsor Funding number Acronym

Ministry of Higher Education, Malaysia FRGS15-231-0472

Funding text
Authors are grateful to the Ministry of Higher Education Malaysia (MOHE) for financial support through FRGS15-231-
0472. A special thanks is due to Mike Sasena from The MathWorks for the help developing MATLAB codes.

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

International Journal of Recent Technology and Engineering
Volume 7, Issue 6, March 2019, Pages 44-47

Idres, M.  Okasha, M.

 View references (13)

e e



Hybrid vehicles | Fuel economy | Power split



ISSN: 22773878
Source Type: Journal
Original language: English

Document Type: Article
Publisher: Blue Eyes Intelligence Engineering and Sciences
Publication

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  , 
(2018) Journal of Beijing Institute
of Technology (English Edition)

,  , 
(2019) International Journal of
Energy Research

, 
(2016) SAE Technical Papers

 

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Design and Strategy of Series-
Parallel Hybrid System Based on
BSFC

 Gao, H. Chu, L. Guo, J.

Energy management strategy
based on driving pattern
recognition for a dual-motor
battery electric vehicle

 Hu, J. Niu, X. Jiang, X.

Transmission-Mounted Power
Control Unit with High Power
Density for Two-Motor Hybrid
System

 Kashimura, Y. Negoro, Y.

View all related documents based
on references

 ▻Authors  ▻Keywords

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300470483?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&offset=1&origin=recordpage
https://www.scopus.com/sourceid/21100889873?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=6507626180&amp;eid=2-s2.0-85065171075
mailto:midres@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=36616518700&amp;eid=2-s2.0-85065171075
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=d2cbe218749d7ecb8219f898a6d88070&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85065171075%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85065171075
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85065171075&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85065171075
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85063680136&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57198470630&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35263679700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57194015608&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85062904987&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57194690838&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57202773980&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57203269476&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84975222069&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57189846677&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57189844159&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065171075&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065171075&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065171075&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


8/6/2019 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-85065171075&origin=resultslist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+swit… 2/3

Fathabadi, H.

(2018) IEEE Transactions on Power Electronics, 33 (11), art. no. 8268535, pp. 9611-9618.  .

doi: 10.1109/TPEL.2018.2797250

Gnann, T., Stephens, T.S., Lin, Z., Plötz, P., Liu, C., Brokate, J.

 (Open Access)

(2018) Renewable and Sustainable Energy Reviews, 93, pp. 158-164.  .
doi: 10.1016/j.rser.2018.03.055

van Vliet, O.P.R., Kruithof, T., Turkenburg, W.C., Faaij, A.P.C.

(2010) Journal of Power Sources, 195 (19), pp. 6570-6585.  .
doi: 10.1016/j.jpowsour.2010.04.077

Chau, C.-K., Elbassioni, K., Tseng, C.-M.

(2017) IEEE Transactions on Intelligent Transportation Systems, 18 (12), art. no. 7926411, pp. 3421-
3432.  .

doi: 10.1109/TITS.2017.2691606

Higuchi, N., Sunaga, Y., Tanaka, M., Shimada, H.

(2013) SAE International Journal of Alternative Powertrains, 2 (1), pp. 135-145.  .
doi: 10.4271/2013-01-1476

Du, J., Yang, F., Cai, Y., Du, L., Ouyang, M.

(2016) IFAC-PapersOnLine, 49 (11), pp. 153-159.  .

doi: 10.1016/j.ifacol.2016.08.024

Mangun, M.F., Idres, M., Abdullah, K.

(2015) ARPN Journal of Engineering and Applied Sciences, 10 (21), pp. 9682-9687.  .

Mangun, F., Idres, M., Abdullah, K.
(2017) Design Optimization of a Hybrid Electric Vehicle Powertrain, p. 184.
IOP Conference Series: Materials Science and Engineering

 

1

Plug-In Hybrid Electric Vehicles: Replacing Internal Combustion Engine with Clean
and Renewable Energy Based Auxiliary Power Sources

Cited 11 times
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=4712525

View at Publisher

2

What drives the market for plug-in electric vehicles? - A review of international PEV
market diffusion models

Cited 6 times

View at Publisher

3

Techno-economic comparison of series hybrid, plug-in hybrid, fuel cell and regular
cars

Cited 109 times

View at Publisher

4

Drive Mode Optimization and Path Planning for Plug-In Hybrid Electric Vehicles

Cited 10 times
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6979

View at Publisher

5

Development of a new two-motor plug-in hybrid system

Cited 29 times

View at Publisher

6

Testing and Analysis of the Control Strategy of Honda Accord Plug-in HEV

Cited 6 times
http://www.journals.elsevier.com/ifac-papersonline/

View at Publisher

7

Power management controller for hybrid electric vehicle using fuzzy logic

Cited 2 times
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1115_2968.pdf

8

http://iopscience.iop.org/article/10.1088/1757-899X/184/1/012024/pdf

https://www.scopus.com/record/display.uri?eid=2-s2.0-85040964515&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-85040964515&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=4712525
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTPEL.2018.2797250&locationID=3&categoryID=4&eid=2-s2.0-85040964515&issn=08858993&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=7db12672eda1f0642015231dfff8eeb6&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85047380982&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-85047380982&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.rser.2018.03.055&locationID=3&categoryID=4&eid=2-s2.0-85047380982&issn=18790690&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=014627856cc26381187a3f30d36f2df5&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-77953229189&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-77953229189&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jpowsour.2010.04.077&locationID=3&categoryID=4&eid=2-s2.0-77953229189&issn=03787753&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=08b346afde31ed52ec7fdb2db524f156&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85018865657&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-85018865657&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6979
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTITS.2017.2691606&locationID=3&categoryID=4&eid=2-s2.0-85018865657&issn=15249050&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=6ba4e8d0e6004b1ae5cf27911cd8b403&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84878797577&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-84878797577&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4271%2f2013-01-1476&locationID=3&categoryID=4&eid=2-s2.0-84878797577&issn=21674191&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=c5aff99a39573f4a889cc72dffcfd360&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84991109580&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-84991109580&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/ifac-papersonline/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ifacol.2016.08.024&locationID=3&categoryID=4&eid=2-s2.0-84991109580&issn=24058963&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=93122ac0c875f28613631f6e20ab6401&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84949989516&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-84949989516&src=s&origin=reflist&refstat=core
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1115_2968.pdf
http://iopscience.iop.org/article/10.1088/1757-899X/184/1/012024/pdf


8/6/2019 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-85065171075&origin=resultslist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+swit… 3/3

 1 of 1

Montazeri-Gh, M., Mahmoodi-K, M.

(2016) Journal of Cleaner Production, 139, pp. 935-948.  .
doi: 10.1016/j.jclepro.2016.07.203

Peng, J., He, H., Xiong, R.

(2017) Applied Energy, Part 2 185, pp. 1633-1643.  .

doi: 10.1016/j.apenergy.2015.12.031

MATLAB and Powertrain Blockset R2017b
(2017) Natick
[, Massachusetts, United States

 

(2017) Simulink Design Optimization Version 3.3 (R2017b): Natick
Massachusetts, United States

 

 

© Copyright 2019 Elsevier B.V., All rights reserved.

9

Optimized predictive energy management of plug-in hybrid electric vehicle based on
traffic condition

Cited 26 times

View at Publisher

10

Rule based energy management strategy for a series–parallel plug-in hybrid electric
bus optimized by dynamic programming

Cited 105 times
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1/index.htt

View at Publisher

11

12

13 http://owners.honda.com.2014HondaAccordPlug-
In.http://owners.honda.com/vehicles/information/2014/Accord-Plug-In/specs#mid^CR5F7EGW

◅ Back to results  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://www.scopus.com/record/display.uri?eid=2-s2.0-84995387447&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-84995387447&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jclepro.2016.07.203&locationID=3&categoryID=4&eid=2-s2.0-84995387447&issn=09596526&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=3402baa4f45d8fa570ff6f9b8257185a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84954285775&origin=reflist&sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065171075&refeid=2-s2.0-84954285775&src=s&origin=reflist&refstat=core
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1/index.htt
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.apenergy.2015.12.031&locationID=3&categoryID=4&eid=2-s2.0-84954285775&issn=03062619&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=98cdcacdd5407d5b7179e5479e7a79cb&recordRank=
http://owners.honda.com.2014hondaaccordplug-in.http//owners.honda.com/vehicles/information/2014/Accord-Plug-In/specs#mid^CR5F7EGW
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle&st2=&sid=a8211bdd93e0638247514a3c5a2c1a17&sot=b&sdt=b&sl=110&s=TITLE-ABS-KEY%28Optimization+of+driving+mode+switching+strategy+for+a+multimode+plug-in+hybrid+electric+vehicle%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

