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Design of a model-free controller based on predictive functional control

Electronics and Communications in Japan, Volume 107, Issue 1, March 2024

Ashida, Yoichire a = ; Katayama, Musuru[l]
Corresponding author: Ashida, Yoichiro =

Author affiliation:
[1] Department of Electrical Engineering and Computer Science, National Institute of Technology, Matsue College, Matsue, Japan

Abstract

Intelligent-PID (i-PID) control proposed by Fliess is a simple control algorithm. The controller is designed based on ultra-local
model, and consisted of PID type controller and derivatives of reference signal and controlled variables. Authors have considered
discrete i-PID controller and its properties, and one of the result was that PD controller was sufficient in discrete time domain. In
discrete i-PID controller, PD type controller is still required to ensure convergence of controlled error to zero, and PD type
parameters affects convergence property, fast-response property and stability. In this paper, predictive functional control (PFC)
based on an ultra-local model is proposed. By intraducing of PFC, controlled variable converge to reference value without PD type
controller. User-specified parameters of the proposed controller is smaller than the conventional i-PID controller. Characteristics
of the proposed controller are compared with discrete i-PID controller by numerical examples.

(©) 2024 Wiley Periodicals LLC.
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pe  =PaperChem ALL = All fields (g,i,n,pe,cm,ch,el, 2 fu,e.k) MP = Map Type ()
cm = Chimica ANN = Annotation () M = Material identity number (i)
b =CBNB Al = Astronomical indexing (i) AG = Manitoring ageney (1)
el —EnCompassLIT AU = Authorflnventor (c,i,n,pe.elen,gfu e k) NT = Notes(n)
ep  =EnCompassPAT AV = Availability (n,eb,f) MU =ses Numerical Datz Codes (c,i)

— EMRASE (B — A% remictre mombee fem ckoal anl — Misrmarinzl indasine (1

M

Codes displayed will depend on your current database selection
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Engineering Village Searchv  Search history v' Aler‘ts. Selected records. Bulletins ~ More v @Q i v

Expert search:
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(((semiconductor) WN ALL)) AND (({china} WN CO) AND ((2022 OR 2021 OR 2020) WN YR)))

24, B%F ‘hE A3FEH “semiconductor” (EEBMEK) HIFR

Reset form

Databases ~  Date ¥  Sortby ™  Autostemming v  Searchcodes ¥  Browse indexes v

48,098 reco rd S found in Compendex for 1884-2022: ((semiconductor) WN ALL) X + ({china} WN CO) AND ((2022 OR 20219

WAL AR O SR ARE

BN v vk i

Refine << e B &
By physical property ~ L " i | . i

1 Model and performance of non m ric sem ductor nanofibers
Filter results by physical properties such as size, temperaturs, pressure 7 L

and many more 7.

Fang, Kai (State Key Labaratory of Mechanics and Control of Mechanical Structures, College of Aerospace Engineering, Nanjing University of Aeranautics and Astranautics, Nanjing; 210016,
China); L, Peng; Li, Nian; Liu, Dianzi; Qian, Zhenghua; Kolesov, Vladimir; Kuznetsova, Iren Sources Applied Mathematical Modelling, v 104, p 628-643, April 2022

Database:  Compendex

Document type:  Journal article (J4)

Detailed Show preview v

By category Download all & ~

2. Research and Semiconductor Production Equipment Operation Management System
Add aterm Wang, Hairong (College of Optoelectronic Engineering, Yunnan Open University, Kunming, Yunnan Province; 650223, China) Sources Lecture Notes on Data Engineering and Communications
Technologies, v 81, p 239-243, 2021

Open Access & v Database:  Compendex

All Open Access 7.373) Document type:  Conference article (CA) g q: oy @ Q [12:2] ' 8

i i [ Chreck Locol Fulltext ]
-y - Detailed  Show preview v
Hybrid Gold (564) - . . P -
yorid fao (564) 3. A Stable Dual-Wavelength DFB Semiconductor Laser with Equivalent Chirped Sampled Grating

ez (L,e29) Zhang, Yunshan (College of Microelectronics, Nanjing University of Posts and Telecommunications, Nanjing, China); Yuan, Bocheng; Shi, Jiangin; Qi, Wenxuan; Li, Lianyan; Wang, Leilel; Zheng,

Green 3312) Jilin; Guan, Shijian; Fang, Tao; Chen, Xiangfei Source: |EEE Journal of Quantum Electronics, v 58, n 1, February 1, 2022
S Databases  Compendex Feedback €3 -
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*((((controller) WN ALL)) AND (({china} WN CO) AND ((2023 OR
2022 OR 2021) WN YR)))

- REIL=F R THEHIZRRIXE

HEFREN:

LUBEXRF A1

* (tsinghua near univ* and (beijing or 100084 or china)) wn af and
2021 wn yr

* Hrefine results - author affiliation®]#0, A FEXZE.,
- (KRR RHESE, ERLEFRAMN—CEEEZEBFBE M)
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Contants lists available at SciencaDirect __
Fuel Processing Technology
journal homepage: www.elsevier.com/locate/fuproc

Nickel-based HVOF coatings promoting high temperature corrosion @m,w
resistance of brpmass—ﬁred power plant boilers /
Maria Oksa ?ermlﬁuerkan Jorma Salnnep Tommi Varis ,/"

VT echuical Research Coge of b, 0. Box 1900, 02044 VT Expen it

ARTICLE INFO | nn:nnu /

Ariicke histay: e Vool l!‘t)(‘lfm‘ﬂ 1000 tiom inEl illi G number s i i i neducing green-

Receved 1 November 1013 | | e gt penisions Rigmasd | eomosio duetn infueks In

Recerved in revised form 4 Agel 2014, Jut b detripiensl i ” inc, patassiam and heavy metals, which can

Accepted 5 Agel 014 Vo , -

e e w chiuine-induucyll v axication or hot cerension by o n phpseven at irlylow terpeaturs. in
\ com) proleddive

e e o (HVOF Eratlngs m, n e

o WA .uwm mm« el w«]’m«m spaay gating

ey Vol  we te: iro i

Hightcmprratuee cormadon Vil dcmﬂmg-e a ly(a: are e nabes wie-istallsd ta e cold and the bt eanomizer.
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Corfenion preictan WA i nrn:s ted excelent Carrosisn This

Chlaine i comnsin \i -‘v-fl'")'“ﬁf(‘ ‘I;G alure nizer, expasure gomclins, e analysis of the suated and

© 2014 Esevier BY, NIrights resenved.
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MiFHE = Thesaurus Search

Thesaurus search: Vocabulary search

Database: Compendex

Exact term results ™

secondary battery > Secondary batteries

Secondary batteries &

For: Electric batteries, Secondary; Rechargeable batteries
Broader terms Related terms
Electric batteries Battery management systems

Battery storage
Charging (batteries)
Charging time

Electric bikes
Electrolysis

Fast charging (Batteries)
Light electric vehicles
Plug-in electric vehicles
Plug-in hybrid vehicles
State of charge

Transition metal oxides

ELSE\.’ [ER

Narrower terms

Automotive batteries
Battery Pack

Flow batteries

Lead acid batteries
Lithium batteries
Lithium sulfur batteries
Metal-air batteries

Nickel cadmium batteries

Nickel metal hydride
batteries

Sodium-ion batteries
Solid-State Batteries

Selected term(s) >

Select term by using the checkboxes or find
additional terms by clicking on the term...

Reset form

VR =580 T AT U

il secondary battery

AND
OR



a4 ZE Thesaurus Search: TiE

sensor 2 Sensor arrays
Sensor arrays 5]

Broader terms Related terms

Sensors Electronic nose

Sensor networks

AAZR 5 PR Rt <R -
1. EfiL18) - 58S
2.18K18) - fRRLER LR, BT
3. TR - BEFIALIE

A ERAERITHEHERER

ELSEVIER

LB EN

Narrower terms

RS T REFT U

Array processing

Exact term results ¥

AND
Electronic nose X ®) OR
Sensor networks X
Array processing X
Reset form

37 y 867 reco rd S found in Compendex for 1884-2023: (((({Electronic nose} WN CV) OR ({Sensor networks} WN CV) OR ([Array processing} WN CV))))

G s L s e

Refine =

‘ (@®  Preprint articles are included in these search results. To exclude them, please filter by decument type. Learn mare

By physical property v
. N v

Filter results by physical properties such as size, temperature,

pressure and many more 7.

By category

Download all & ~

o v

A Generic FPGA Module for QCM Sensor Array Processing using Neural Network

Muttaqin, Adharul (Universitas Brawijaya, Electrical Engineering Department, Malang, Indonesia); Sakti, Setyawan P.; Naba, Agus

FORTEl-International Conference on Electrical Engineering, FORTEI-ICEE 2022 - Proceeding, p 97-101, 2022, 2022 FORTEI-internatior
FORTFI-ICFF 2027 - Proceeding
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EJ Engineering Village™

Search Alerts@  Selected records@® (D)
The first choice for serious enginsaring research.

Quick search

Search in: All fields [ Search for... e.g. transcription factors AND jon smith n

Turn off AutoSuggest | = Add search field | Reset form
Databases v Date ¥ Document type ™ Language ¥ Sort by v Autostemming ¥ Browse indexes ¥

All Treatments Applications

Biographical Economic
Experimental General review Historical ®) Literature review
Management aspects Mumegel Theoretical

. General Review Literature Review
History of Ei ibility é;;_;]”_-k Iﬁk_,‘_r

Privacy matters

ELSEVIER. Terms and Canditians Privacy Poliey
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EJ Engineering Village™

The first choice for serious engineering research.

Search Alerts@ Selected records@ @ v

Quick search

Search in: All fields [l Search for... e.g. transcription factors AND jon smith

Turn of

Autostemming > Browse indexs i{ﬁi/b\x

ProQuest Dissertation

Databases ~ Date ¥ Document type ™

Language >~ Treatment > Sort by >

All Document types Article in Press Boak
Conference article Conference proceeding ®) Dissertation, Journal article
Patents (before 1970) Report chapter Report review

Ei Engineering Village Customer Service
About Ei About Engineering Village Contact and suppart
History of Ei Accessibility Statement Subscribe to newsletter

Blog
Who uses Ev? Twitter

ELSEVIER Terms and Conditions Privacy Palicy
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BRI E M ?
M RABIREER TR IIEERS .

ELSEVIER

1#

WARGUEEE & W EZE RSN FRTBIREAFEERS.

. . . . ™
6) Engineering Village Search v,  Results  Alerts®  Selectedrecords® @ v Ying Luow

The first choice far serious engineering research.

iing by trend and harmonic analysis

Refine results

rersity of Technology, Faculty of Management, Department of Quantitative Methods in Management, Madbystrzycka 38D, Lublin; 20-618, Poland);
‘ N u t h O r iusz; Mazurkiewicz, Dariusz Source: Archives of Civil and Mechanical Engineering, v 18, n 1, p 140-148, January 2018

Add a term Full text 7
Controlled vocabulary

[] Wang, Wei (1194) 1, 2018, Advances in Inzelligent Information Hiding and Multimedia Signal Processing - Proceedings of the 13th International
[[] Zhang, Wei 1139 imedia Signal Processing,

[ U, el 112)

[[] Wang, Jun

[] Wang, Yan

*J-L *’] 1n ION Jand Pharmaceutical Engineering, New Jersey Institute of Technology, Newark; NJ; 07102, United States); Liu, Yin; Yao, Zhenhua;
ronmental Science and Engineering, v 12, n 1, Februzry 1, 2013

Database: Compendex

Detailed Show preview

University Of Chinese
dermy OF Sciences

USS. Geological Survey (2262)

State Key Laboratory Of Water

O Resoumé And Hydn‘;o e 12049) 4.[] Sustainable energy: Human factors in geothermal water resource management

E:%::E,HE EEL fhan Tomaszewska, Barbara (AGH University of Science and Technology, Mickiewiczz 30, Krakow; 20-059, Peland) Source: Advances in Intelligent Systems and Computing, v 599, p 60-71,

D 2018, Advances in Human Factors in Energy: Oil, Gos, Nuclear and Electric Power Industries - Proceedings of the AHFE 2017 International Conference on Human Factors in Energy: Qil, Gas,
WNuclear and Electric Power Industries, 2017

O i mm e o) Database:  Compendex

Environment, Harbin Detailed Show preview

Institute OfTechnoIogy

Csiro Land And Water (1818)

Viewzll >
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- IR B R —RIENEEETM (NME) H—MELEW ML BTG A,

L A review of intelligent systems software for autonomous vehicles

Long, Lyle N. (Pennsylvania State University); Hanford, Scott D.; Janrathitikarn, Oranuj; Sinsley, Greg L.; Miller, Jodi A. Source: Proceedings of the 2007 IEEE Symposium on Computational
Intelligence in Security and Defense Applications, CISDA 2007, p 69-76, 2007, Proceedings of the 2007 [EEE Symposium on Computational Intelligence in Security and Defense Applications,
CISDA 2007

Database: Compendex

Document type: Conference article (CA)

Show preview ~  Cited by in Scopus (55) [HIRTSs BUT Holding 71

2, A multiagent approach to autonomous intersectid Clted by
C0500), Austin, TX 78712, United States); Stone, Peter Source: Journal of Artificial Intelligence
Database: Compendex

Dresner, Kurt (Department of Computer Sciences, University of
Research, v 31, p 591-656, January/April 2008
S 5| RS
: A
Document type:  Journal article (JA)
Show preview ~  Cited by in Scopus (984) BUT Holding 2
3. Toward reliable off road autonomous vehicles operating in challenging environments

Kelly, Alenzo (Robotics Institute, Carnegie Mellon University); Stentz, Anthony; Amidi, Omead; Bode, Mike; Bradley, David; Diaz-Calderon, Antenio; Happold, Mike; Herman, Herman;
Mandelbaum, Robert; Pilarski, Tom; Rander, Pete; Thayer, Scott; Vallidis, Nick; Warner, Randy Source: International Journal of Robotics Research, v 25, n 5-6, p 449-483, May/June 2006
Database: Compendex

Document type Conference article (CA)

4. Real-time motion planning for agile autonomous vehicles

Frazzoli, Emilie (University of Illinois at UC, Dept. of Aero./Astronautical Eng., 321b Talbot Labaratory, 104 S. Wright Street, Urbana, IL 61801, United States); Dahleh, Munther A.; Feron, Eric
Source: Journal of Guidance, Contrel, and Dynamics, v 25, n 1, p 116-129, January/February 2002

Database: Compendex

Document type:  Journal article (JA)

L "] Show preview v  Cited by in Scopus (591 SFX A
ELSEVIER = =
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Controlled vocabulary plp & ~ Author oo & ~ Author affiliation oo & Classification code I
. | University Of Chinese Academy (3096)
|:| Water {76175) |:| Wang, Wei (1194) | 8’;5:"‘7'" e g D Chemical Products Generally (305324)
i ) [ 5. Geological Survey 2262)
|:| Mathernatical Models {72140) |:| Zhang, Wei (113%) ] :taubyl_ib:rnory OFf Water (2049) D Chemical Operations (284168)
rces And Hydn -
|:| Computer Simulation (57818) |:| Li, Wei 1112) Sa;zsﬁz"'“*i'xg:m‘.“ D Organic Compounds (258893)
[] Seils {53764} [ | Wang, Jun {883) || Gsiro Land And Water (1818) [7] Chemical Reactions (228331)
- S bo f Urb.
[] Water Quality {48305) || Wang, Yan (o) - :&:i;fﬂ!.‘.ﬂ..{ K?.E’o prban S [[] Chemistry (18579¢)
nvironmaent, Harbin Institute
Viewall » Viewall 3 Of Technology Wizl 5
View all >
= 8 | CHe
EER e it R3ES F
Country iy & ~ Document type s & A~ Language g b~ Year o & ~
[[] United States (300214) [ ] Journal article (1171538) [] English (1508046) [ | 2018 (269)
D China (268704) D Conference article (397495) D Chinese (74904) D 2017 (64800)
[ Japan (85354) [] Dissertation (18684) [] German (18953) [] 2016 (94832)
[[] United Kingdom (67054) [] Article in Press (7993) [[] Russian (13839) [] 2015 (92478)
D Germany (65020} D Conference proceeding (7739) D Japaness (10762) D 2014 (97399)
Viewall » Viewall » Viewall 3 Viewall >
TR ARt AN
Source title g ok o~ Publisher olp b~ Funding spensor oo o o~
|:| Water Science And Technology (21535) Elsevier Lid (144352) (| Mational Matural Science (16140)
Proguest Dissertations And (18684) - . Feundation of China
Theses Global |:| ElE=nes (121944) [] Mational Science Foundation (2324)
[] Water Research (16333) [ ] American Chemical Society (67892) [ Natural Sctencesand  eilaf 0092
[ Advanced Materials Research (14270) [T] Institute OF Electrical And (26782) Canada
[ ] Procesdings Of Spis - The (14068) Electronics Engineers Inc. O :;Jfa't(i:nal Research Foundation (842)
L ¥ . i rea
E":;,—r:;;'::: Seciaty For Optical [[] Springer Verlag (25231) [] U5 Departrent of Enargy (826)
Wiew all > Viewall > View all >

e Rulbeg
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LA @ia)electric automatization A {F!

Document type oy & ~ L il & ~

Conference article (17,320) 2023 (1,338)

IE Journal article (12,902) D 2022 (2,597)

Preprint (1,328) D 2021 (2,419)

Standard (a88) 2020 (2,124)

D BEEE{%*HI%%@%JA Conference proceeding (368) 2019 (2,215)
ulla Bar chart View more > Vs D

O BFRIZES NMA+FEIL
% EI\] IE P . ~ Search: ((electric automatization) WN ALL)

Click to limit your results

Proceedi ngs of the American (1 5’52?) Proceedings of the American Control Conference 15,527
Control Conference leee Transactions on Automatic Control 12,451

D #‘ *lj m refl n te] Lﬁqé é?t -I'-I_ ﬁj\ El leee Transactions on Automatic (12,451) Lecture Notes in Elecrical ;::: =;(;;43

Control Icassp, leee International Conference on Acoustic. I 3,553

*ﬁ lJ:t gé i% E,‘] :FIJ ;Eé?l‘, -I'-I_ leee Access (4,748) Andv 3,100

Lecture Notes in Computer Science (Including Su_.. N 2,553

Lecture Notes in Electrical (4’309) Proceedings of Spie - the International Society fo... I 2,499
Engineering Ifac Proceedings Volumes (Ifac-Papersonline) N 2,468
‘ﬁ .A_' n E_ kY B International Geoscience and Remote Sensing Sy. I 1.851
D % /:E.?l*lﬂﬁ I":TJ Icassp, leee Internat\opal (3,553)  Froceccings ofthe Annua Internationsl Conferen NN 1,817
s Conference on Acoustics, Speech lfac-Papersonline N 1,621
and S\gna\ Processing - Praceedings - International Conference on Patter... NN 1,610
Proceedings Journal of Physics: Conference Series I 1,526
Proceedings - leee International Conference on R ____REAbs
View more » Proceedings of the leee Conference on Decision a... NN 1,397
leee Transactions on Instrumentation and Measur . 1,163

k)
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LLFEEN1R]electric automatization /915l

Author iy & -~

1)

Author affiliation e & ~

School of Electrical and Electronic (69)
Engineering, Nanyang
Technological University

I:l Department of Automation, (46)

Ay __IJ: — \ 1 (
D 1& _’J/EE-% :/H\H.:FIJ ﬁ;'—a-*:F ’ Wang, Zidong (48) Shanghai Jiao Tong University
15'] yu - |EEE E Ej]d:fﬁﬂ_‘;[] ;E*[J Xie, Lihua 43) School of Control Science and (42)
(
(

Shi, Peng (3

Engineering, Shandong University

Hong, Yiguang 38) Department of Mechanical (38)
— s . Engineering, University of Hong
NH =41y 48 Ren, Wei 37
D ] ﬁﬂF, \q&>§a$ﬂ;%$’|’£i&fﬁ; ) Kong

WXHE, £33, & Viewmere 2 Automation for Protece Indusiice o
N Northeastern University
SCHLAIE

search: ((electric automatization) WN ALL) = {ieee
transactions on automatic control} WN ST

D gﬁiIEIEEE\%&EI*,%\Eqii Click to limit your results

.
(ﬁﬁrjirj'ﬂ\E\EFFlj;},—%%) 2023 | 7 5

2022 | 766

2027 | 53

2020 | 55

2019 . S 1 4

2018 . 436

2017 I G4 5

2016 I 458
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Author affiliation

University Of Chinese Academy Of Sciences
State Key Joint Laboratory Of Environment Simul
U.S. Environmental Protection Agency

State Key Laboratory Of Organic Geochemistry, (

Department Of Building Science. Tsinghua Univel

494
263
250
211
202

State Environmental Protection Key Laboratory C
State Key Laboratory Of Environmental Criteria A
Chinese Research Academy Of Environmental Sc
Mational Institute For Environmental Studies
School Of Environment, Tsinghua University

Air Pollution Research Center, University Of Califo
State Key Joint Laboratory Of Environmental Sim
State Key Laboratory Of Atmospheric Boundary |
Division Of Atmospheric Sciences, Desert Researt
California Air Resources Board

Univ Of California

Department Of Environmental Engineering, Natic
School Of Environmental Science And Engineerin
Mational Center For Atmospheric Research
School Of Civil And Environmental Engineering, C
University Of California

Key

200
186
183
166
152
142
142
140
137
137
131
126
124
118
108
108

O

o O Q
Author affiliation (Air pollution)
600
500
400
300
200

University Of  State Key Joint State Key Department Of
Chinese Academy  Laboratory Of Emuonmental Laboratory Of Buwilding Science,
Of Sciences Environment  Protection Agency Organic Tsinghua
Simulation And Geochemustry, University

Pollution Control, Guangzhou
School Of Institute Of
Environment, Geochemustry,
Tsinghua Chinese Academy
University Of Sciences
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TR = (Engineering Research Profile)

P o ® © o
L Engineering Village Search v Search history v Alerts  Selected records More~  (@Dv fiit

ELSEVIER

Quick search: All fields LI "China University of Petroleum, Beijing" n

Turn off AutoSuggest | + Add search field | Reset form

Databases ™ Date ™ Language ™~ Document type ™~ Sort by ™ Browse indexes ™ Autostemming ™ Treatment ™
10f 438 pages >
]_O ] 93 5 reco rd S found in Compendex for 1884-2024: (("China University of Petroleum, Beijing") WN ALL)
Refine v = [g] @ 4 Display: 25 results per page
By physical property hd
' ! ' ) L The effect of new nanocomposite on fluidity of waxy crude oil in low temperature China University of Petroleum - Beijing (CUPB)
Filter results by physical properties such as size, temperature, pressure

and many more 1. Huang, Huirong; Wang, Wei; Ding, Yanfen; Peng, Zeheng; Gong, Jing Source: International Congress on Energy 2017 - Topical Conference at the 2017 AIChE Annual Meeting, v 1, p 513-522, 2017,

International Congress en Energy 2017 - Topical Conference at the 2017 AIChE Annual Meeting

By category Download all & ~ Database: Compendex .
Document type: Conference article (CA)

e e I B

Add aterm

2. The effect of new nanocomposite on fluidity of waxy crude oil in low temperature China University of Petroleum - Beijing (CUPB)
Open Accass i & ~ Huang, Huireng; Wang, Wei; Ding, Yanfen; Peng, Zeheng; Gong, Jing Source: Fuels and Petrochemicals Division 2017 - Core Programming Area at the AIChE Annual Meeting, v 2017-October, p
161-170, 2017, Fuels and Petrochemicals Division 2017 - Core Programming Area at the AIChE Annual Meeting
All Open Access 1,748

Database: Compendex
Gold 1108 Document type: Conference article (CA)
Show preview ~ JETT) JENFTINEG SFX A

Hybrid Gold 129
Bronze 324
e . 3. Corrigendum to "Image processing and machine learning based cavings characterization and classification" [). Petrol. Sci. Eng. 208 (2022) 1095251

Feedback G2

RN

(S0920410521011645)(10.1016/].petrol.2021.109525)
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Database: Compendex
Document type:  Conference article (CA)

show reien - [ TEVIEN R
o | o e

By category Download all &

Add a term 2 The effect of new nanocomposite on fluidity of waxy crude oil in low temperature China University of Petroleum - Beijing (CUPB)
Open Access M & v Huang, Huirong; Wang, Wei; Ding, Yanfen; Peng, Zeheng; Gong, Jing Source: Fuels and Petrochemicals Division 2017 - Core Programming Area at the AIChE Annual Meeting, v 2017-October, p
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