
7/30/2018 Web of Science [v.5.29] - Web of Science Core Collection Full Record

http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=D54cE9ZA… 1/4

Web of Science

Maximum Allowable Delay Bound Estimation Using Lambert W

Function

By: Alfergani, A (Alfergani, Asma)[ 1 ] ; Khalil, A (Khalil, Ashraf)[ 1 ] ; Rajab, Z (Rajab, Zakariya)[ 1 ] ;

Zuheir, M (Zuheir, Mohammad)[ 1 ] ; Asheibi, A (Asheibi, Ali)[ 1 ] ; Khan, S (Khan, Sheroz)[ 2 ]

2017 IEEE JORDAN CONFERENCE ON APPLIED ELECTRICAL ENGINEERING AND COMPUTING

TECHNOLOGIES (AEECT)

Edited by: AlOqily, I

Book Series:  IEEE Jordan Conference on Applied Electrical Engineering and Computing Technologies

Published: 2017

Document Type: Proceedings Paper

Conference

Conference:  IEEE Jordan Conference on Applied Electrical Engineering and Computing Technologies

(AEECT)

Location:  Univ Jordan, Sch Engn, Amman, JORDAN

Date:  OCT 11-13, 2017

Sponsor(s): IEEE; IEEE Jordan Sect; Al Zaytoonah Univ Jordan; Sci Res Support Fund; Atypon Syst Inc;

Dell EMC; Philadelphia Univ; Univ Petra; Estarta Solut Inc; Syst & Elect Dev FZCO; Jordan Bromine Co

Ltd; Jordan Engineers Assoc; Shams Maan Power Generat; Jordan Tourism Board; STS

Abstract

The widespread of communication networks make them very promising to play a great role in future

control systems. The communication networks will be present in the feedback control system which

makes it a kind of time delay system. Closing the feedback system through a communication network

introduces many challenges for the controller designers. Communication networks induce inherent

time delay and some of the data may be lost which can destabilize the control system or result in poor

system performance. It is important to identify the maximum time delay that the control system can

withstand. In this paper, we report the application of the Lambert W function for calculating the

maximum allowable delay bound in linear time delay control systems. The results of the calculation

are compared with the most widely used Linear Matrix Inequalities based method.

Keywords

Author Keywords: delay; LMI; Lambert W function; MADB; maximum allowable delay bound;

networked control system; time delay

KeyWords Plus: STABILITY ANALYSIS; DIFFERENTIAL EQUATIONS; SYSTEMS

Author Information

Reprint Address: Khalil, A (reprint author)

Univ Benghazi, Elect & Elect Engn Dept, Benghazi, Libya.

Addresses:

[ 1 ] Univ Benghazi, Elect & Elect Engn Dept, Benghazi, Libya

[ 2 ] IIUM, Dept Elect & Comp Engn, KOE, Kuala Lumpur, Malaysia

E-mail Addresses: ashraf.khalil@uob.edu.ly; cnar32.sheroz@gmail.com

Publisher

IEEE 345 E 47TH ST NEW YORK NY 10017 USA

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

22 

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0 

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Conference Proceedings Citation Index-

Science 

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Add to Marked ListSave to EndNote online 
 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/home.do?SID=D54cE9ZAGncWUgpLSgd
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&author_name=Alfergani,%20A&dais_id=8382772&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000427938000020-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&author_name=Khalil,%20A&dais_id=1592843&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000427938000020-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&author_name=Rajab,%20Z&dais_id=5912779&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000427938000020-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&author_name=Zuheir,%20M&dais_id=10107363&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000427938000020-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&author_name=Asheibi,%20A&dais_id=5412229&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000427938000020-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&author_name=Khan,%20S&dais_id=5518538&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000427938000020-2')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=ED&value=AlOqily,%20I
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=delay&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=LMI&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=Lambert+W+function&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=MADB&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=maximum+allowable+delay+bound&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=networked+control+system&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=time+delay&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=STABILITY+ANALYSIS&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=DIFFERENTIAL+EQUATIONS&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&field=TS&value=SYSTEMS&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
mailto:ashraf.khalil@uob.edu.ly
mailto:cnar32.sheroz@gmail.com
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=D54cE9ZAGncWUgpLSgd&component=pct&forwardTo=None&qid=10&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d10%26log_event%3dyes%26product%3dWOS%26SID%3dD54cE9ZAGncWUgpLSgd%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000427938000020&search_mode=CitedRefList&SID=D54cE9ZAGncWUgpLSgd&parentProduct=WOS&parentQid=10&parentDoc=1&recid=WOS:000427938000020&PREC_REFCOUNT=22&fromRightPanel=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d10%26log_event%3dyes%26product%3dWOS%26SID%3dD54cE9ZAGncWUgpLSgd%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000427938000020&parentProduct=WOS&parentQid=10&search_mode=RelatedRecords&SID=D54cE9ZAGncWUgpLSgd&parentDoc=1
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CombineSearches
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=D54cE9ZAGncWUgpLSgd&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=D54cE9ZAGncWUgpLSgd&page=


7/30/2018 Web of Science [v.5.29] - Web of Science Core Collection Full Record

http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=D54cE9ZA… 2/4

(from Web of Science Core Collection)

IEEE, 345 E 47TH ST, NEW YORK, NY 10017 USA

Categories / Classification

Research Areas: Engineering

Web of Science Categories: Engineering, Electrical & Electronic

See more data fields

 1  of  1 

Cited References: 22

Showing 22 of 22 View All in Cited References page

Modeling and control of master-slave mi-crogrid with communication delay

By: Alfergani, A.; Khalil, A.

2017 8 INT REN EN C  Pages: 1-6   Published: 2017

Times Cited: 4  

Analysis of a system of linear delay differential equations

By: Asl, FM; Ulsoy, AG

JOURNAL OF DYNAMIC SYSTEMS MEASUREMENT AND CONTROL-TRANSACTIONS OF THE ASME  Volume: 125   Issue: 2

  Pages: 215-223   Published: JUN 2003

Times Cited: 117  

Some special cases in the stability analysis of multi-dimensional time-delay systems using the matrix

Lambert W function

By: Cepeda-Gomez, Rudy; Michiels, Wim

AUTOMATICA  Volume: 53   Pages: 339-345   Published: MAR 2015

Times Cited: 11  

Analysis of multi-dimensional time delay systems using Lambert W function

By: Choudhary, N.; Sivaramakrishnan, J.; Kar, I. N.

Journal of Dynamic Systems Measurement and Control  Published: 2017

Times Cited: 1  

On the Lambert W function

By: Corless, RM; Gonnet, GH; Hare, DEG; et al.

ADVANCES IN COMPUTATIONAL MATHEMATICS  Volume: 5   Issue: 4   Pages: 329-359   Published: 1996

Times Cited: 2,719  

Delay-dependent stability of LFC in Microgrid with varying time delays

By: Elkawafi, S.; Khalil, A.; Elgaiyar, A.I.; et al.

2016 22nd International Conference on Automation and Computing (ICAC)  Pages: 354-9   Published: 2016

Times Cited: 5  

A note on the use of the Lambert W function in the stability analysis of time-delay systems

By: Hwang, C; Cheng, YC

AUTOMATICA  Volume: 41   Issue: 11   Pages: 1979-1985   Published: NOV 2005

Times Cited: 34  

Complement to method of analysis of time delay systems via the Lambert W function

By: Ivanoviene, Irma; Rimas, Jonas

AUTOMATICA  Volume: 54   Pages: 25-28   Published: APR 2015

Times Cited: 2  

Robust stabilization of networked control systems using the Markovian jump system approach

By: Khalil, A.; Jihong Wang

2012 UKACC International Conference on Control (CONTROL)  Pages: 316-21   Published: 2012

Times Cited: 6  

1.

2.

3.

4.

5.

6.

7.

8.

9.

javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=10&parentDoc=1&qid=11&SID=D54cE9ZAGncWUgpLSgd&colName=WOS&page=1
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=1&REFID=557912478&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitedFullRecord&isickref=WOS:000183589500010
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=2&REFID=37679872&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitedFullRecord&isickref=WOS:000351961900043
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=3&REFID=485385346&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=4&REFID=557918968&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitedFullRecord&isickref=WOS:A1996VQ64200003
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=5&REFID=397413&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=6&REFID=518478208&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitedFullRecord&isickref=WOS:000232674300015
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=7&REFID=59475917&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitedFullRecord&isickref=WOS:000353092100004
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=8&REFID=486328930&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D54cE9ZAGncWUgpLSgd&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=9&REFID=440545655&excludeEventConfig=ExcludeIfFromNonInterProduct

