13th IFAC Workshop
on Adaptive and
Learning Control

Systems
(ALCOS 2019)

IFAC PapersOnline Volume 52, Issue 29

Winchester, United Kingdom
4 — 6 December 2019

Editor:

Bing Chu

ISBN: 978-1-7138-0776-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Lcom
Some format issues inherent in the e-media version may also appear in this print version.

To the extent permissible under applicable laws, no responsibility is assumed by the Owner, the Publisher
or the Licensee for any injury and/or damage to persons or property as a result of any actual or alleged
libelous statements, infringement of intellectual property or privacy rights, or products liability, whether
resulting from negligence or otherwise, or from any use or operation of any ideas, instructions, procedures,
products or methods contained in the material therein.

The publication of an advertisement in the POD Edition does not constitute on the part of the Owner, the
Publisher or the Licensee a guarantee or endorsement of the quality or value of the advertised products or
services described therein or of any of the representations or the claims made by the advertisers with
respect to such products or services.

Copyright© (2019) by IFAC (International Federation of Automatic Control)
All rights reserved.

Printed with permission by Curran Associates, Inc. (2020)

For permission requests, please contact the publisher, Elsevier Limited
at the address below.

Elsevier Limited

The Boulevard, Langford Lane
Kidlington

Oxford OX5 1GB UK

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

CONSTRAINED BAYESIAN OPTIMIZATION OF A LINEAR FEED-FORWARD CONTROLLER ..................... 1
Matthias Rowold, Alexander Wischnewski, Boris Lohmann

INCREMENTAL MODEL-BASED GLOBAL DUAL HEURISTIC PROGRAMMING FOR

T 1] o 8 IO 1A I 1 RS SPRR 7
Bo Sun, Erik-Jan Van Kampen
STUDY ON A DATABASE-DRIVEN CONTROLLER WITH DATA CLUSTERING METHOD........c..cccceeevevinn. 13

H. Nakanishi, S. Wakitani, T. Yamamoto

ENERGY AND EMISSION MANAGEMENT OF HYBRID ELECTRIC VEHICLES USING

REINFORCEMENT LEARNING .....ooiiiitiie itttk e bt sttt e 19
Johannes Hofstetter, Hans Bauer, Wenbin Li, Georg Wachtmeister

FAST HYBRID PSO-APF ALGORITHM FOR PATH PLANNING IN OBSTACLE RICH

ENVIRONMENT ..ottt e ettt e e et e e e e e bt e e e etae e e sabeeesbeeeeasseeeeaabeeeabeseeassseeeaabeeeabeeeeasseeeesabeeesabeeesaseens 25
S Girija, Ashok Joshi

WRIST TREMOR SUPPRESSION BASED ON REPETITIVE CONTROL WITH MULTI-

MUSCLE ELECTRICAL STIMULATION ..ottt ettt ettt ette e e st e e s etta e e e ate e e aateeesaaaeesnbaeeerteaesaneens 31

Zan Zhang, Bing Chu, Yanhong Liu, Haichuan Ren, D. H. Owens

ADAPTIVE ANTI-WINDUP CONTROL SYSTEM DESIGN FOR ASPR-BASED ADAPTIVE

OUTPUT FEEDBACK CONTROL ... .ottt sttt ettt stae e teesnteasbeesseeesbeesnbeesbeeeneeesnseanbeesseeenseesnseenees 37
Ikuro Mizumoto, Kazui Yamada

AN ADAPTIVE FLUX AND POSITION OBSERVER FOR INTERIOR PERMANENT MAGNET

SYNCHRONOUS MOTORS ...ttt e st e e te e sseeanteessee e seeaseeeteeaseeenseeanseenseeeneeeaneeanteenseneseeenneeanees 43
Madina Sinetova, Anton Pyrkin, Alexey Bobtsov, Romeo Ortega, Alexey Vedyakov

TRANSIENT PERFORMANCE IMPROVEMENT IN REDUCED-ORDER MODEL REFERENCE

ADAPTIVE CONTROL SYSTEMS ...ttt bbbttt b bt r e bt e 49
Stefan Ristevski, K. Merve Dogan, Tansel Yucelen, Jonathan A. Muse
SIMPLE ADAPTIVE CONTROL AGAINST SENSOR FAILURES .......cccooiiiiiiiiiiee e 55

Masanori Takahashi

ADAPTIVE H8 CONSENSUS CONTROL OF MULTI-AGENT SYSTEMS WITH INPUT

NONLINEARITY ON DIRECTED NETWORK GRAPH. ...ttt ettt 61
Yoshihiko Miyasato

COMPARISON OF NEURAL NETWORK-BASED ADAPTIVE CONTROLLERS USING

HYPERCOMPLEX NUMBERS FOR CONTROLLING ROBOT MANIPULATOR ..o 67
Kazuhiko Takahashi

PQ THEORY-BASED CONTROL OF SINGLE-STAGE V2G THREE-PHASE BEV CHARGER

FOR HIGH-VOLTAGE BATTERY ittt ettt ettt e st s e e st e e e e e ab b e e e sab e e e sbe e e e e saeeeesabeeesnteeeeanrees 73

Aziz Rachid, Hassan El Fadil, M. Koundi, Z. El Idrissi, J. M. Guerrero

ROBUST OUTPUT REGULATION OF DISTURBED SYSTEMS WITH UNCERTAINTIES AND

INPUT CONSTRAINT S Lttt sttt s et s e et e e s e e e teesabe e beeasee e s aeeaabe e seeasseesaseenseeateeesseeaneeeaseeeneeesseesnreennes 79
Oleg I. Borisov, Mikhail A. Kakanov, Anton A. Pyrkin, Sergey V. Shavetov, Fatimat B. Karashaeva

OUTPUT FEEDBACK SLIDING MODE CONTROL OF PEM EL-IBC SYSTEM FOR

HYDROGEN PRODUGCTION . ... .ttt ettt saessaestesbeesbesseesaesbe e besbeeste s ke eabesbeebesbeanbesbeeeesbeebenreenes 85
M. Koundi, H. El Fadil, A. Rachid, Z. El Idrissi, J. M. Guerrero

A NONLINEAR CONTROLLER BASED ON A HIGH GAIN OBSERVER FOR A CASCADE

BOOST CONVERTER IN A FUEL CELL DISTRIBUTED POWER SUPPLY SYSTEM........ccccovvviveiieve e 91
Abdelouahad Tahri, Hassan El Fadil, Aziz Rachid, Magarotto Eric, Fouad Giri

A REDUCED-ORDER OBSERVER-PREDICTOR FOR NONLINEAR SYSTEMS WITH

DELAYED MEASUREMENTS ...ttt sttt e et e st e e ta e s s e e st e aab e e teeesteesaseanteeateeeaeesnseenneenneees 97
E. Magarotto, J.-F. Massieu, P. Dorléans, V. Van Assche

AUTONOMOUS UNDERWATER VEHICLES ATTITUDE CONTROL USING NEURO-

ADAPTIVE GENERALIZED DYNAMIC INVERSION ..ottt sttt st sne e sieen 103
Uzair Ansari, Abdulrahman H. Bajodah

HEDGING APPROACH FOR SCHEDULING ACTUATOR DATA TRANSMISSION IN

NETWORKED ADAPTIVE CONTROL SYSTEMS ...ttt snaa e nnae e sneesnaeenneeaneas 110
K. Merve Dogan, Tansel Yucelen, Jonathan A. Muse

LEAKAGE DETECTION IN PIPELINE BASED ON SECOND ORDER EXTENDED KALMAN

FILTER OBSERVER ...ttt ettt st et e e et e e s e e st e eat e et e e nte e sateenbeesteeesteesateeteeanneeneenneeanres 116
S. Razvarz, R. Jafari, C. Vargas-Jarillo, A. Gegov, M. Forooshani



NEURO-ADAPTIVE LEARNING APPROACH FOR PREDICTING PRODUCTION

PERFORMANCE AND PRESSURE DYNAMICS OF GAS CONDENSATION RESERVOIR........cccccoccvevvevnnnee. 122
Aliyuda Ali, Lingzhong Guo

COLLABORATIVE LEARNING OF HIGH-PRECISION QUANTUM CONTROL AND

TOMOGRAPHY ittt bbbt e s be e b e s bt e be bt e R b e s Rt e be ek e e A b e e Rt e be e Ee e At e e b e e be e b e e b e abeenbeebe e besbeebenbeen 128
Hai-Jin Ding, Bing Chu, Re-Bing Wu

COMPENSATION OF WAVE PDES IN ACTUATOR DYNAMICS FOR EXTREMUM SEEKING

[y D] N 1 o PR PRR 134
Tiago Roux Oliveira, Miroslav Krstic

DECENTRALIZED VARIABLE GAIN ROBUST CONTROLLERS BASED ON PIECEWISE

LYAPUNOV FUNCTIONS FOR A CLASS OF UNCERTAIN LARGE-SCALE

INTERCONNECGTED SYSTEMS ... .ottt ettt e e e e st e e te e s st e e te e e rteesseeanbeeataeeteesnseenteeannees 140
S. Nagai, H. Oya, T. Matsuki, Y. Hoshi

ROBUST ADAPTIVE BACKSTEPPING CONTROL WITH IMPROVED PARAMETRIC

CONVERGENCE. ..ottt ettt et e s ae e et e e sk et e bt e aab e e be e e R ee e bt e em b e e beeaste e an e e ambeeeseeebeenneeanbeesreanntaen 146
Dmitry N. Gerasimov, Artem V. Pashenko

ADAPTIVE RELAXED FUZZY-OBSERVER OUTPUT FEEDBACK CONTROL: FURTHER

FINDINGS AND SYNTHESIS ...ttt ettt e et e et e et e e ste e sneeanteesseeesteesneeentaesnaeesneeanseenees 152
Georgi M. Dimirovski, Hongxia Yu, Yuanwei Jing

ADAPTIVE OBSERVER-BASED CONTROL STRATEGY FOR MAXIMUM POWER POINT

TRACKING OF UNCERTAIN PHOTOVOLTAIC SYSTEMS ... .ottt 160
Mohamed Stitou, Abderrahim El Fadili, Fatima Zahra Chaoui, Fouad Giri

EXPONENTIAL STABILITY FOR ADAPTIVE CONTROL OF A CLASS OF FIRST-ORDER

NONLINEAR SYSTEMS ...ttt e ettt e e et e e s e e e ettt e e e bb et e sab e e e e teeeeasbbeeesabeeeabbeeeasabeeesabaeeataeaannes 168
Mohamad T. Shahab, Daniel E. Miller
MULTI-LEVEL IDENTIFICATION OF HAMMERSTEIN-WIENER SYSTEMS. ..., 174

Grzegorz Mzyk, Marcin Bieganski, Pawel Mielcarek

A COMPARISON OF MANIFOLD REGULARIZATION APPROACHES FOR KERNEL-BASED

SYSTEM IDENTIFTCATION ..ottt sttt sttt ettt et st e e b e e e e be e s e sb et e ke e st e s b e et s b e e st e s beerbesbeebenbeenes 180
M. Mazzoleni, M. Scandella, F. Previdi

NONLINEAR SYSTEM IDENTIFICATION USING TEMPORAL CONVOLUTIONAL

NETWORKS: A SILVERBOX STUDY ..ottt ittt sttt st stae et ssaaebeessaeestaesneeabeesnaeesteennseanneesseas 186
John M. Maroli, Umit Ozguiner, Keith Redmill

KERNEL SELECTION FOR SUPPORT VECTOR MACHINES FOR SYSTEM IDENTIFICATION

OF A CNC MACHINING CENTER .. .oi ittt sttt e st ae et e st e e st e e sae e sateanbeestaeesaesneeebeeanneenneeans 192
Muzaffer Ay, David Stenger, Max Schwenzer, Dirk Abel, Thomas Bergs

UNSUPERVISED LEARNING AND NONLINEAR IDENTIFICATION FOR IN-CYLINDER

PRESSURE PREDICTION OF DIESEL COMBUSTION RATE SHAPING PROCESS..........ccoccoviniiiiininienieninn 199
Wang Pan, Metin Korkmaz, Joachim Beeckmann, Heinz Pitsch

FAULT DETECTION OF TENNESSEE EASTMAN PROCESS USING KERNEL DISSIMILARITY

SCALE BASED SINGULAR SPECTRUM ANALYSIS... .ottt e e snee e e sneesnnaenns 204
S Krishnannair

EXTREMUM SEEKING FOR MAXIMIZING HIGHER DERIVATIVES OF UNKNOWN MAPS IN

CASCADE WITH REACTION-ADVECTION-DIFFUSION PDES.........cooi ittt ee e va et sae v 210
Tiago Roux Oliveira, Jan Feiling, Miroslav Krstic

ADAPTIVE OUTPUT FEEDBACK CONTROL WITH AN ADAPTIVE PREDICTIVE

FEEDFORWARD INPUT FOR CONTINUOUS-TIME SYSTEMS......ccoit ittt st 216
Ikuro Mizumoto, Yusuke Makimoto, Shiro Masuda

ADAPTIVE CONTROL OF MENISCUS VELOCITY IN CONTINUOUS CASTER BASED ON

NARX NEURAL NETWORK MODEL ..ottt ittt sa st ssae et snaaenaaesseeesaesneaaseesneeesnesnseansesssens 222
Shereen Abouelazayem, lvan Glavinic, Thomas Wondrak, Jaroslav Hlava

PERFORMANCE MONITORING AND DATA DRIVEN PID PARAMETER TUNING FOR NOISY

R S T =AY, TSP TRS 228
Yoshihiro Ohnishi, Takuya Kinoshita, Toru Yamamoto

EXPERIMENTAL EVALUATION OF A SECTORIAL FUZZY CONTROLLER PLUS ADAPTIVE

NEURAL NETWORK COMPENSATION APPLIED TO A 2-DOF ROBOT MANIPULATOR.......ccccoccvevieiienee, 233
Andres O. Pizarro-Lerma, Ramon Garcia-Hernandez, Victor Santibanez, Jorge Villalobos Chin

PREFERENCE ELICITATION WITHIN FRAMEWORK OF FULLY PROBABILISTIC DESIGN

OF DECISION STRATEGIES.......coe oottt ettt ettt te et e st e et e e s e e sseeante e seeanteeaseeanteessenenseesneeenseennanennenns 239
Miroslav Karny, Tatiana V. Guy
ONLINE ESTIMATION OF TIME-VARYING FREQUENCY OF A SINUSOIDAL SIGNAL .....cccccccvevvviiieiiens 245

Le Van Tuan, Marina Korotina, Alexey Bobtsov, Stanislav Aranovskiy, Anton Pyrkin



REGULARIZED ADAPTIVE OBSERVER TO ADDRESS DEFICIENT EXCITATION.......cccooiiiiiieieee e, 251
Qinghua Zhang, Fouad Giri, Tarek Ahmed-Ali

ADAPTIVE EXTENDED KALMAN-LIKE OBSERVER FOR UNCERTAIN PHOTOVOLTAIC

SY ST EIMS ettt e e e e e e e te e e e et e e e e bee e e ettt e e e ahbee e abateaatteeeihbeeeabeeeeatbteeeabeeeaabaeeaatbteeebbeeeabaeeateeas 257
Mohamed Stitou, Abderrahim El Fadili, Fatima Zahra Chaoui, Fouad Giri

OUTPUT ADAPTIVE SWITCHING CONTROLLER DESIGN WITH DREM-BASED MULTI-

HARMONIC DISTURBANCE CANCELLATION ...ttt 263
Dmitrii Dobriborsci, Sergey Kolyubin, Fatimat Karashaeva, Alexey Bobtsov

IMPLEMENTATION OF THE PRONY METHOD FOR SIGNAL DECONVOLUTION .....cccociiiiiiieie e 269
Emma Wilson, Thomas M. Conneely, Andrey Mudrov, lvan Tyukin

SENSORLESS CONTROL OF THE LEVITATED BALL....ccuiiiiiiiiie ettt s 274

Alexey Bobtsov, Anton Pyrkin, Romeo Ortega, Alexey Vedyakov, Madina Sinetova
LOW-DIMENSIONAL LEARNING CONTROL USING GENERIC SIGNAL

PARAMETRIZATIONS ...ttt bbbt b bt h et h bbbt bt b e s e bt bt bbb et eb e bt e 280
Jeroen Willems, Edward Kikken, Bruno Depraetere
LAYER-STABILIZING DEEP LEARNING ..ottt 286

Vladislav Nenchev
DISTRIBUTED NORM OPTIMAL ITERATIVE LEARNING CONTROL FOR POINT-TO-POINT

CONSENSUS TRACKING ..ottt ettt e et e e s et e e e st e e e s etb e e e e eabe e e sabaeeeabbeeeeibbeeesabeeeaabbeeeesabaeeantaeesareaeeas 292
Bin Chen, Bing Chu

OBSERVER BASED ITERATIVE LEARNING CONTROL OF UNCERTAIN PLANT ......coviiiiiee e 298
Julia Emelianova, Pavel Pakshin, Mikhail Emelianov

MODEL-FREE GRADIENT ITERATIVE LEARNING CONTROL FOR NON-LINEAR SYSTEMS .................. 304

B. Huo, C. T. Freeman, Y. Liu

DESIGN OF A DATA-DRIVEN CONTROL SYSTEM USING A MULTI-OBJECTIVE GENETIC

N @ 1 I N 1 SR 310
Takuya Kinoshita, Toru Yamamoto

A PRELIMINARY STUDY ON THE RELATIONSHIP BETWEEN ITERATIVE LEARNING

CONTROL AND REINFORCEMENT LEARNING........cocotitiiiieieiee sttt 314
Yueqing Zhang, Bing Chu, Zhan Shu
ITERATIVE LEARNING CONTROL FOR MINIMUM TIME PATH FOLLOWING.........ccootiiiiiiieeece 320

Yiyang Chen, Bing Chu, Christopher T. Freeman
ITERATIVE LEARNING CONTROL FOR COLLABORATIVE TRACKING: POINT TO POINT

TASKS AND CONSTRAINT HANDLING ...ttt sttt sb ettt sb st esbe e nbesnnenre e 326
Bing Chu

2D SYSTEMS BASED DYNAMIC ITERATIVE LEARNING CONTROL DESIGN WITH

EXPERIMENTAL VALIDATION ON A 3D CRANE MODEL .....coccciiiiiiiiii e 332
Lukasz Hladowski, Krzysztof Galkowski, Eric Rogers

ITERATIVE LEARNING CONTROL WITH INPUT SATURATION .....ccoiitiiiieiiisitnese e 338

Pavel Pakshin, Julia Emelianova, Eric Rogers, Krzysztof Galkowski

A NEW APPROACH OF DATA-DRIVEN CONTROLLER TUNING METHOD BY USING

VIRTUAL IMC STRUCTURE—VIRTUAL INTERNAL MODEL TUNING—......ccoiiiieriniee e 344
Taichi Ikezaki, Osamu Kaneko

Author Index



