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Abstract

This paper presents the new algorithm of PP-PFC (Pole-placement Predictive Functional Control) for stable, linear under-damped higher-order processes.

It is shown that while conventional PFC aims to get first-order exponential behavior, this is not always straightforward with significant under-damped

modes and hence a pole-placement PFC algorithm is proposed which can be tuned more precisely to achieve the desired dynamics, but exploits complex

number algebra and linear combinations in order to deliver guarantees of stability and performance. Nevertheless, practical implementation is easier by

avoiding complex number algebra and hence a modified formulation of the PP-PFC algorithm is also presented which utilises just real numbers while

retaining the key attributes of simple algebra, coding and tuning. The potential advantages are demonstrated with numerical examples and real-time

control of a laboratory plant. (C) 2017 ISA. Published by Elsevier Ltd. All rights reserved.

Keywords

Author Keywords: Predictive Functional Control; Pole-placement; Under-damped system; Real number algebra

KeyWords Plus: LINEAR-MODELS

Author Information

Reprint Address: Haber, R (reprint author)

       Cologne Univ Appl Sci, Inst Plant & Proc Engn, Betzdorfer Str 2, D-50679 Cologne, Germany.

Addresses:

       [ 1 ] Cologne Univ Appl Sci, Inst Plant & Proc Engn, Betzdorfer Str 2, D-50679 Cologne, Germany

[ 2 ] Univ Sheffield, Dept Automat Control & Syst Engn, Sheffield S1 3JD, S Yorkshire, England

E-mail Addresses: j.a.rossiter@sheffield.ac; robert.haber@th-koeln.de

Publisher

ELSEVIER SCIENCE INC, 360 PARK AVE SOUTH, NEW YORK, NY 10010-1710 USA

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas: Automation & Control Systems; Engineering; Instruments & Instrumentation

Web of Science Categories: Automation & Control Systems; Engineering, Multidisciplinary; Instruments & Instrumentation

See more data fields

Citation Network

In Web of Science Core Collection

2
Times Cited

Create Citation Alert

All Times Cited Counts

2 in All Databases

See more counts

15
Cited References

View Related Records

Most recently cited by:

Abdullah, Muhammad; Rossiter, John

Anthony.

Input Shaping Predictive Functional

Control for Different Types of Challenging

Dynamics Processes.

PROCESSES (2018)

Abdullah, Muhammad; Rossiter, John

Anthony.

The effect of model structure on the noise

and disturbance sensitivity of Predictive

Functional Control.

2018 EUROPEAN CONTROL CONFERENCE

(ECC) (2018)

View All

Use in Web of Science

Web of Science Usage Count

1 3

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

  1  of  2 

Cited References: 15

Showing 15 of 15 View All in Cited References page

Title: [not available]

By: [Anonymous].

Times Cited: 1 

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

Tools  Searches and alerts  Search History Marked List

Free Accepted Article From Repository Look Up Full Text  Full Text from Publisher Add to Marked ListNCBI Find PDF Export...A

 1  of  2 

Learn more

1.

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=F1m8zjxeBNhJVIvKO7p
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F1m8zjxeBNhJVIvKO7p&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=6428059
javascript:sup_focus('addressWOS:000416189100018-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F1m8zjxeBNhJVIvKO7p&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=158522
javascript:sup_focus('addressWOS:000416189100018-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F1m8zjxeBNhJVIvKO7p&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=1244877
javascript:sup_focus('addressWOS:000416189100018-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F1m8zjxeBNhJVIvKO7p&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=5756757
javascript:sup_focus('addressWOS:000416189100018-2')
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&field=TS&value=Predictive+Functional+Control&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&field=TS&value=Pole-placement&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&field=TS&value=Under-damped+system&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&field=TS&value=Real+number+algebra&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&field=TS&value=LINEAR-MODELS&uncondQuotes=true
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:j.a.rossiter@sheffield.ac
mailto:robert.haber@th-koeln.de
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&REFID=547130934&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=12&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=F1m8zjxeBNhJVIvKO7p&component=pct&forwardTo=None&qid=12&doc=1&colName=WOS&num_cited=2');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?REFID=547130934&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=12&parentDoc=1&product=UA&betterCount=2&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
http://apps.webofknowledge.com.ezproxy.um.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%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dF1m8zjxeBNhJVIvKO7p%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000416189100018&search_mode=CitedRefList&SID=F1m8zjxeBNhJVIvKO7p&parentProduct=WOS&parentQid=12&parentDoc=1&recid=WOS:000416189100018&PREC_REFCOUNT=15&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.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%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dF1m8zjxeBNhJVIvKO7p%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000416189100018&parentProduct=WOS&parentQid=12&search_mode=RelatedRecords&SID=F1m8zjxeBNhJVIvKO7p&parentDoc=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dF1m8zjxeBNhJVIvKO7p%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=F1m8zjxeBNhJVIvKO7p&qid=14&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D14%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DF1m8zjxeBNhJVIvKO7p%26colName%3DWOS%26recordID%3DWOS%3A000443615900022%26doc%3D1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dF1m8zjxeBNhJVIvKO7p%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=F1m8zjxeBNhJVIvKO7p&qid=14&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=2&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D14%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DF1m8zjxeBNhJVIvKO7p%26colName%3DWOS%26recordID%3DWOS%3A000467725301019%26doc%3D2
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&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%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dF1m8zjxeBNhJVIvKO7p%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=547130934&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=12&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=2
javascript:;
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=F1m8zjxeBNhJVIvKO7p&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=2
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=12&parentDoc=1&qid=13&SID=F1m8zjxeBNhJVIvKO7p&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=1&REFID=549758537&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=F1m8zjxeBNhJVIvKO7p&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript:void('Full Text from Publisher');
javascript:;
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=F1m8zjxeBNhJVIvKO7p&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=2
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=F1m8zjxeBNhJVIvKO7p&page=


Quanser user manual flexible joint experiment set-up and configuration  Published: 2012

Publisher: Quanser Inc

Instructor Workbook, 1 DOF Torsion Experiment for MATLAB/Simulink Users

By: Apkarian , J.

INSTRUCTOR WORKBOOK  Published: 2012

Publisher: Quanser Inc, Markham, Ontario

Times Cited: 3 

Constrained predictive pole-placement control with linear models

By: Chen, WH; Gawthrop, PJ

AUTOMATICA  Volume: 42   Issue: 4   Pages: 613-618   Published: APR 2006

Times Cited: 12 

GENERALIZED PREDICTIVE CONTROL .1. THE BASIC ALGORITHM

By: CLARKE, DW; MOHTADI, C; TUFFS, PS

AUTOMATICA  Volume: 23   Issue: 2   Pages: 137-148   Published: MAR 1987

Times Cited: 2,168 

Design of a predictive controller based on pole-placemen

By: Fikar, M; Unbehauen, H; Mikles, J.

P 3 EUR CONTR C  Volume: 4   Pages: 131-135   Published: 2004

Times Cited: 1 

Predictive pole-placement control with linear models

By: Gawthrop, PJ; Ronco, E

AUTOMATICA  Volume: 38   Issue: 3   Pages: 421-432   Published: MAR 2002

Times Cited: 21 

Predictive Functional Control

By: Haber, Robert; Bars, Ruth; Schmitz, Ulrich

PREDICTIVE CONTROL IN PROCESS ENGINEERING: FROM THE BASICS TO THE APPLICATIONS  Pages: 437-465   Published: 2011

Times Cited: 1 

Title: [not available]

By: KHADIR M

P INT C COMP SYST IN  Pages: 174   Published: 2005

Times Cited: 3 

Extension of first order predictive functional controllers to handle higher order internal models

By: Khadir, Mohamed Tarek; Ringwood, John V.

INTERNATIONAL JOURNAL OF APPLIED MATHEMATICS AND COMPUTER SCIENCE  Volume: 18   Issue: 2   Pages: 229-239   Published: 2008

Times Cited: 14 

Why Predictive Control?

By: Richalet, Jacques; O'Donovan, Donal

PREDICTIVE FUNCTIONAL CONTROL: PRINCIPLES AND INDUSTRIAL APPLICATIONS  Book Series: Advances in Industrial Control   Pages: 1-+   Published: 2009

Times Cited: 79 

Input shaping for PFC: how and why?

By: Rossiter, J.

J. Control Decis  Volume: 3   Issue: 2   Pages: 105-18   Published: 2016

URL: http://dx.doi.org.ezproxy.um.edu.my/10.1080/23307706.2015.1083408

Times Cited: 3 

Pole-placement Predictive Functional Control for over-damped systems with real poles

By: Rossiter, J. A.; Haber, R.; Zabet, K.

ISA TRANSACTIONS  Volume: 61   Pages: 229-239   Published: MAR 2016

Times Cited: 13 

Notes on multi-step ahead prediction based on the principle of concatenation

By: Rossiter, JA.

Proc IMechE  Volume: 207   Pages: 261-3   Published: 1993

Times Cited: 9 

The Effect of Coincidence Horizon on Predictive Functional Control

By: Rossiter, John Anthony; Haber, Robert

PROCESSES  Volume: 3   Issue: 1   Pages: 25-45   Published: MAR 2015

Times Cited: 16 

Generalized pole-placement adaptive control algorithm and its convergence analysis

By: Wang, W; Mao, ZZ.

Sel Top Model Control  Volume: 2   Pages: 874-8   Published: 1995

Times Cited: 1 

Showing 15 of 15 View All in Cited References page

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Clarivate
Accelerating innovation

© 2019 Clarivate Copyright notice Terms of use Privacy statement Cookie policy

Sign up for the Web of Science newsletter Follow us  

http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=2&REFID=549758540&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:000236340300009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=3&REFID=64997356&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:A1987H726800001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=4&REFID=950340&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=5&REFID=549758542&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:000173674700004
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=6&REFID=56877569&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:000341869600012
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=7&REFID=476810364&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=8&REFID=263174826&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:000257330400012
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=9&REFID=88967419&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:000268048100001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=10&REFID=418100191&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:open_location('http://dx.doi.org.ezproxy.um.edu.my/10.1080/23307706.2015.1083408','on');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=11&REFID=549758575&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:000373410400021
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=12&REFID=506696165&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=13&REFID=25740817&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitedFullRecord&isickref=WOS:000388606800003
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=14&REFID=497379827&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F1m8zjxeBNhJVIvKO7p&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=15&REFID=549758580&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=12&parentDoc=1&qid=13&SID=F1m8zjxeBNhJVIvKO7p&colName=WOS&page=1
javascript: void('home')
javascript: void('copyright')
javascript: void('policy');
javascript: void('privacy');
javascript: void('cookies')
javascript: void('Newsletter')

