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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. © 2017 ISA

SciVal Topic Prominence 

Topic: 

Prominence percentile: 66.859

Author keywords
Pole-placement Predictive Functional Control Real number algebra Under-damped system

Indexed keywords

Engineering
controlled terms:

Poles Poles and zeros Real time control

Engineering
uncontrolled terms

Complex number algebras Damped systems Exponential behaviors Higher-order process

Linear combinations Pole placement Predictive functional control Real number

Engineering main
heading:

Algebra

◅ Back to results

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

View at Publisher

ISA Transactions
Volume 71, November 2017, Pages 403-414

Zabet, K.a Rossiter, J.A.b  Haber, R.a  Abdullah, M.b 

a

b

 View references (15)



Control | Model predictive control | Generalized predictive



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

Metrics 

7 Citations in Scopus

1.34 Field-Weighted

Citation Impact

Cited by 7 documents

, 
(2019) Proceedings of the
American Control Conference

, 
(2019) International Journal of
Control

, 
(2018) 2018 European Control
Conference, ECC 2018

Inform me when this document
is cited in Scopus:

 

Related documents

❓  ▻View all metrics



A new paradigm for predictive
functional control to enable more
consistent tuning

 Rossiter, J.A. Abdullah, M.

Using Laguerre functions to
improve the tuning and
performance of predictive
functional control

 Abdullah, M. Rossiter, J.A.

The effect of model structure on
the noise and disturbance
sensitivity of Predictive
Functional Control

 Abdullah, M. Rossiter, J.A.

View all 7 citing documents

Set citation alert ▻

 ▻Set citation feed

Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.isatra.2017.08.002&locationID=1&categoryID=4&eid=2-s2.0-85028557203&issn=00190578&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=3a5b2a426fb0608fd0ed9efb5e39a312&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.isatra.2017.08.002&locationID=1&categoryID=4&eid=2-s2.0-85028557203&issn=00190578&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=053c0293284acea54320a71e53c2148f&recordRank=
https://www.scopus.com/sourceid/29805?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=46061610800&amp;eid=2-s2.0-85028557203
https://www.scopus.com/authid/detail.uri?authorId=7103035939&amp;eid=2-s2.0-85028557203
mailto:j.a.rossiter@sheffield.ac
https://www.scopus.com/authid/detail.uri?authorId=44260903400&amp;eid=2-s2.0-85028557203
mailto:robert.haber@th-koeln.de
https://www.scopus.com/authid/detail.uri?authorId=56939886000&amp;eid=2-s2.0-85028557203
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85072269068&citeCnt=7&noHighlight=false&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=7103035939&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56939886000&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85063025482&citeCnt=7&noHighlight=false&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56939886000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=7103035939&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85056864306&citeCnt=7&noHighlight=false&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56939886000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=7103035939&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028557203&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85028557203
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


References (15)

Richalet, J., O'Donovan, D.
Predictive functional control: principles and industrial applications
(2009) .  .
Springer Science & Business Media

 

Haber, R., Bars, R., Schmitz, U.
Ch. 11: Predictive control in process engineering: from the basics to the applications, Ch. 11: Predictive
functional control, Wiley-VCH (2011) 437-465.

 

Rossiter, J.A., Haber, R.

 (Open Access)

(2015) Processes, 3 (1), pp. 25-45.  .

doi: 10.3390/pr3010025

Rossiter, J.A.

(2016) Journal of Control and Decision, 3 (2), pp. 105-118.  .

doi: 10.1080/23307706.2015.1083408

Gawthrop, P.J., Ronco, E.

(2002) Automatica, 38 (3), pp. 421-432.  .
doi: 10.1016/S0005-1098(01)00231-X

Chen, W.-H., Gawthrop, P.J.

(2006) Automatica, 42 (4), pp. 613-618.  .
doi: 10.1016/j.automatica.2005.09.020

ISSN: 00190578
CODEN: ISATA
Source Type: Journal
Original language: English

DOI: 10.1016/j.isatra.2017.08.002
Document Type: Article
Publisher: ISA - Instrumentation, Systems, and Automation Society

 ▻View in search results format

1

Cited 107 times

2

3

The effect of coincidence horizon on predictive functional control

Cited 20 times
http://www.mdpi.com/2227-9717/3/1/25/pdf

View at Publisher

4

Input shaping for PFC: how and why?

Cited 9 times
www.tandfonline.com/tjcd

View at Publisher

5

Predictive pole-placement control with linear models

Cited 25 times

View at Publisher

6

Constrained predictive pole-placement control with linear models

Cited 12 times

View at Publisher

,  , 

(2017) 2016 European Control
Conference, ECC 2016

,  , 

(2016) Proceedings of the
American Control Conference

, 
(2019) Proceedings of the
American Control Conference

 

Find more related documents in
Scopus based on:

Pole-placement PFC (Predictive
Functional Control) for systems
with one oscillatory mode

 Rossiter, J.A. Haber, R. Zabet,
K.

An alternative for PID control:
Predictive Functional Control - A
tutorial

 Haber, R. Rossiter, J.A. Zabet,
K.

A new paradigm for predictive
functional control to enable more
consistent tuning

 Rossiter, J.A. Abdullah, M.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=f226513fedd8d958cbcad110262e26d0&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85028557203%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85028557203
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028557203&refeid=2-s2.0-77950903419&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-84992138988&origin=reflist&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028557203&refeid=2-s2.0-84992138988&src=s&origin=reflist&refstat=core
http://www.mdpi.com/2227-9717/3/1/25/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fpr3010025&locationID=3&categoryID=4&eid=2-s2.0-84992138988&issn=22279717&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=44cfa8b44bd686ba6c5dc52649dd9e94&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032430840&origin=reflist&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028557203&refeid=2-s2.0-85032430840&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.tandfonline.com/tjcd
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f23307706.2015.1083408&locationID=3&categoryID=4&eid=2-s2.0-85032430840&issn=23307714&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=172dfd683d083b8ddbeacb958be5c76e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0036497614&origin=reflist&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028557203&refeid=2-s2.0-0036497614&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0005-1098%2801%2900231-X&locationID=3&categoryID=4&eid=2-s2.0-0036497614&issn=00051098&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=a2e619d64c8a847b86e5748f7ead473d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33144483109&origin=reflist&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028557203&refeid=2-s2.0-33144483109&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.automatica.2005.09.020&locationID=3&categoryID=4&eid=2-s2.0-33144483109&issn=00051098&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=e6d228b93bc15a046a33bf718d516353&recordRank=
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84992144430&citeCnt=7&noHighlight=false&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7103035939&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=44260903400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=46061610800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84992109373&citeCnt=7&noHighlight=false&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=44260903400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7103035939&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=46061610800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85072269068&citeCnt=7&noHighlight=false&sort=plf-f&src=s&st1=+10.1016%2fj.isatra.2017.08.002&st2=&sid=d487855e08e0e1078db48ff67c8a988b&sot=b&sdt=b&sl=34&s=DOI%28+10.1016%2fj.isatra.2017.08.002%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7103035939&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56939886000&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85028557203&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85028557203&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85028557203&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

