1/4

2021 European Control
Conference (ECC 2021)

Rotterdam, Netherlands
29 June — 2 July 2021

Pages 1-662

IEEE Catalog Number: CFP2190U-POD
ISBN: 978-1-6654-7945-5



Copyright © 2021, European Control Association (EUCA)
All Rights Reserved

**% This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP2190U-POD
ISBN (Print-On-Demand): 978-1-6654-7945-5
ISBN (Online): 978-9-4638-4236-5

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

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

S0



TABLE OF CONTENTS

OBSERVER-BASED CONTROL FOR VEHICLE PLATOONING WITH A LEADER OF
VARYING VELOCITY .ottt ettt ettt e et e e e et e e e e et e s eaa e e e s aeteesaaaeesaaeeessasaeeessnaaeesasaaeeeaas 2
Wei Jiang, Elham Abolfazli, Themistoklis Charalambous

MULTI-SENSOR DATA FUSION FOR CIVIL AIRCRAFT IRS/GPS/ILS INTEGRATED

NAVIGATION SYSTEM ..ottt ettt sttt sttt sttt st b et e b st e e s st et esesae st enesteneenenee 10
Sara Ifqir, Christophe Combastel, Ali Zolghadri, Guillaume Alcalay, Philippe Goupil, Samuel
Merlet

A HYSTERETIC Q-LEARNING COORDINATION FRAMEWORK FOR EMERGING
MOBILITY SYSTEMS IN SMART CITIES .....coooieieiieieiiieieiteeieeeieite ettt sttt sesaesesseneesennen 17
Behdad Chalaki, Andreas A. Malikopoulos

DESIGN OF STABILIZING PREDICTOR-BASED CONTROLLER FOR CLOSED LOOP
TRAFFIC CONTROL WITH REAL-CODED GENETIC ALGORITHMS ......oooiiiiieeeeeeeeeee e 23
Laura Anca Viscotel, Monica Patrascu

AN EFFICIENT AIRCRAFT CONFLICT PROBABILITY ESTIMATION METHOD USING A
SPATIAL MULTI-RESOLUTION SCHEME.........cccooiiiiiiitiieiirieieiteieiete ettt sttt sttt saese st seneeeens 29
Seyedhamed Seyedipour, Hadi Nobahari, Maria Prandini

INTERNAL BOUNDARY CONTROL OF LANE-FREE AUTOMATED VEHICLE TRAFFIC
USING A LINEAR QUADRATIC INTEGRAL REGULATOR .....c.coeoiiiniiiiiniiicneccneeceeeeee e 35
Milad Malekzadeh, loannis Papamichail, Markos Papageorgiou

ERROR- AND TAMPER-TOLERANT DECENTRALIZED DIAGNOSABILITY OF DISCRETE
EVENT SYSTEMS UNDER COST CONSTRAINTS ....ctititirieieirteietsteeteteee ettt 42
Yuting Li, Christoforos N. Hadjicostis, Naiqi Wu

DISTRIBUTED CYBER-ATTACK ISOLATION FOR LARGE-SCALE INTERCONNECTED
SYSTEMS ..ottt ettt e e et e e et e s e et e e e et e e e eeaaaeeseaaaeessnaeeesantaeesenaaeeesasaeeeeenaaeesenaaeeeeanaaeeeans 48
Alexander J. Gallo, Francesca Boem, Thomas Parisini

DETECTION OF CYBER-ATTACKS IN COLLABORATIVE INTERSECTION CONTROL..................... 62
Twan Keijzer, Fabian Jarmolowitz, Riccardo M. G. Ferrari

PRIVACY ENFORCEMENT STRATEGIES IN DISCRETE EVENT SYSTEMS VIA
OBSERVATION MODIFICATION AND SUPERVISORY CONTROL ......cccccooiiriieieiieieieieeeeeeeeeeea 68
Wei Duan, Christoforos N. Hadjicostis, Zhiwu Li

DECEPTION ATTACK DETECTION USING REDUCED WATERMARKING......ccccccovoieeeeiieeeeieee e 74
Arunava Naha, André Teixeira, Anders Ahlén, Subhrakanti Dey

INTERNAL MODEL CONTROLLER TO ATTENUATE PERIODIC DISTURBANCE OF A
FIRST-ORDER TIME-DELAY SYSTEM ....oiiitiiiiiiiieeteetest ettt sttt ettt ettt save e iteesaveesnsaenaneens 81
Can Kutlu Yuksel, Jaroslav Busek, Silviu-Iulian Niculescu, Tomas Vyhlidal

DISTRIBUTED DATA-DRIVEN POWER ITERATION FOR STRONGLY CONNECTED
INETWORKS .ttt ettt ettt e bt e et et e e et e e bt eh e eb e e st es e em e e e e aaeeaeebeeaeeneeneanseaseaseeneeseeneenean 87
Azwirman Gusrialdi, Zhihua Qu

ON LOEWNER DATA-DRIVEN CONTROL FOR INFINITE-DIMENSIONAL SYSTEMS .....ccocevvvvvenen. 93
Ion Victor Gosea, Charles Poussot-Vassal, Athanasios C. Antoulas



CONVERGENCE ANALYSIS OF THE SHORT-MEMORY PRINCIPLE FOR FRACTIONAL
MODELS ..ottt et e et e et e e et e e e et e e et e e et e e e e et teeea—teeeaa—teeeatteeeeateeseaateeeatteesanas 100
Oliver Stark, Felix Strehle, Soren Hohmann

A MINIMUM-FOOTPRINT IMPLEMENTATION OF DISCRETE-TIME ADRC ........oovvvvviiiiiiiiiiiiiiinennnnns 107
Gernot Herbst
LOEWNER-BASED DATA-DRIVEN ITERATIVE STRUCTURED CONTROL DESIGN........c.ccccoveennee.. 113

Basile Bouteau, Pauline Kergus, Pierre Vuillemin

WEIGHTS-VARYING MPC FOR AUTONOMOUS VEHICLE GUIDANCE: A DEEP

REINFORCEMENT LEARNING APPROACH ......oiiiiiiiietteteetese ettt ettt ettt sve e esnee e 119
Baha Zarrouki, Verena Klds, Nikolas Heppner, Simon Schwan, Robert Ritschel, Rick
VofBwinkel

REAL-TIME REINFORCEMENT LEARNING CONTROL IN POOR EXPERIMENTAL
CONDITIONS ...ttt ettt sttt st et b e st et b et et b e s bt b e et et bt s bt e bt sb et bt st et ebesbeneebenaens 126
Jorge Val, Rafal Wisniewski, Carsten Skovmose Kallesoe

APPROXIMATE ROBUST NMPC USING REINFORCEMENT LEARNING .......ccccoecvririieieieieienienenns 132
Hossein Nejatbakhsh Esfahani, Arash Bahari Kordabad, Sébastien Gros

REINFORCEMENT LEARNING MOTIVATED FEEDFORWARD CONTROL APPROACH
FOR DISTURBANCE REJECTION AND TRACKING ......coooouiiiiieiieeeeeeee ettt eaee e eenveeeennnes 138
L. Faktorovich, C. Bohn, J. Vogelsang

LEARNING BASED CYBERATTACK DESIGN AND DEFENSE FOR SUPERVISORY
CONTROL SYSTEMS ...ttt sttt ettt et b st b st et b e bt be st et be st et ebesbeneenentens 144
Omanshu Thapliyal, Inseok Hwang

MODEL-FREE CONTROL DESIGN USING POLICY GRADIENT REINFORCEMENT
LEARNING IN LPV FRAMEWORK ......c.ooiiiiiitiieiiitiietieeett sttt ettt sttt sttt st se st aeneeteseneseens 150
Yajie Bao, Javad Mohammadpour Velni

PERIODIC EVENT-TRIGGER CONTROL FOR CONTINUOUS-TIME LPV SYSTEMS .....ccceeevveireenee. 156
Daniel V. Zanette, Alessandra H. K. Palmeira, Luciano G. Moreira, Joao M. Gomes Da Silva

SAMPLED-DATA CONTROL FOR A CLASS OF LINEAR HYPERBOLIC SYSTEMS VIA
THE LYAPUNOV-RAZUMIKHIN TECHNIQUE.........ccoiiiiiriiieiirieieieeiesiettsieeeee ettt 162
Xinyong Wang, Christophe Fiter, Ying Tang, Laurentiu Hetel

APPLICATION OF MONTE CARLO TREE SEARCH IN PERIODIC SCHEDULE DESIGN
FOR NETWORKED CONTROL SYSTEMS ...ttt et s eae e s eatee e e et e s eaaeessnveeesnnnes 168
Burak Demirel, Arda Aytekin

A PRIORITY-BASED DISTRIBUTED CHANNEL ACCESS MECHANISM FOR CONTROL
OVER CAN-LIKE NETWORKS ......ccooiiiiiiiiiiieinerteeerteee ettt sttt sttt saebe st saenenens 176
Shengquan Wang, Tahmoores Farjam, Themistoklis Charalambous

CONTROL OF AN UAV ACTING AS A COMMUNICATION BASE STATION TO SATISFY
DATA REQUIREMENTS ..ottt sttt ettt sttt et ettt et ettt ste s eseste s eseetesaeseesenseneesesenensens 183
Michael Schwung, Jan Lunze

ROBUST LEARNING MODEL PREDICTIVE CONTROL FOR PERIODICALLY
CORRELATED BUILDING CONTROL ......coootitiiiieeeeeee et e ettt e eeate e e e ateeeeaaeeeeenaeeas 192
Jicheng Shi, Yingzhao Lian, Colin N. Jones



HIERARCHICAL MODEL PREDICTIVE CONTROL AND MOVING HORIZON
ESTIMATION FOR OPEN-CHANNEL SYSTEMS WITH MULTIPLE TIME DELAYS .....cocoviiiiviineeaee. 198
P. Guekam, P. Segovia, L. Etienne, E. Duviella

PREDICTIVE FUNCTIONAL CONTROL WITH EXPLICIT PRE-CONDITIONING FOR
OSCILLATORY DYNAMIC SYSTEMS ...ttt sttt ettt stese st sttt s st stesseseesensesessens 204
Muhammad Saleheen Aftab, John Anthony Rossiter

DATA-DRIVEN DISTRIBUTED STOCHASTIC MODEL PREDICTIVE CONTROL WITH
CLOSED-LOOP CHANCE CONSTRAINT SATISFACTION .....oooiiioiie et 210
Simon Muntwiler, Kim P. Wabersich, Lukas Hewing, Melanie N. Zeilinger

STOCHASTIC MODEL PREDICTIVE CONTROL FOR TRACKING OF DISTRIBUTED
LINEAR SYSTEMS WITH ADDITIVE UNCERTAINTY ....ooutiiiiiiieiriinieieitieeeeeeeieseeei et 216
Christoph Mark, Steven Liu

ON THE RELATIONSHIP BETWEEN DATA-ENABLED PREDICTIVE CONTROL AND
SUBSPACE PREDICTIVE CONTROL ...ttt ettt et eeaee e s eeeaae e s enaeeesennaeeeans 222
Felix Fiedler, Sergio Lucia

TRANSPARENCY ENHANCEMENT IN TELEOPERATION: AN IMPROVED MODEL-FREE
PREDICTOR FOR VARYING NETWORK DELAY IN TELEROBOTIC APPLICATION ........cccecuveeneee. 230
Nithya Sridhar, Rolif Lima, Utsav Rai, Vismay Vakharia, Kaushik Das, Balamuralidhar P

SEAARM-2 - FULLY ELECTRIC UNDERWATER MANIPULATOR WITH INTEGRATED
END-EFFECTOR CAMERAL.........ccootitiietieieietieteett sttt ettt sttt ettt et et se st et es s te s e st st et esesteteneesensenessens 236
Martin B Skaldebo, Bent O. A. Haugalokken, Ingrid Schjolberg

CONTROL OF MECHANICAL SYSTEMS VIA FEEDBACK LINEARIZATION BASED ON
BLACK-BOX GAUSSIAN PROCESS MODELS ...ttt ettt e e e e 243
Alberto Dalla Libera, Fabio Amadio, Daniel Nikovski, Ruggero Carli, Diego Romeres

CONTROL OF ROTATION-FLOATING SPACE ROBOTS WITH FLEXIBLE APPENDAGES
FOR ON-ORBIT SERVICING ......cuttttmieiiriiieiietiietieittete sttt ettt sestesesse sttt sseseeseasensesesseneesesseneenenen 249
Sofiane Kraiem, Mathieu Rognant, Jean-Marc Biannic, Yves Briéere

FEASIBLE REGION-BASED SYSTEM IDENTIFICATION USING DUALITY ..cooooviiiiiieeieeeeeeeee e 255
Jaskaran Grover, Changliu Liu, Katia Sycara

ELASTIC STRUCTURE PRESERVING IMPEDANCE CONTROL OF BIDIRECTIONAL
ANTAGONISTIC VARIABLE STIFFNESS ACTUATION .....c.ccooeiniiieiiinieiiinecinecerieieenrereseseenee e 263
Xuming Meng, Manuel Keppler, Christian Ott

STABILIZING SWITCHING AUTOMATA FOR DISCRETE-TIME SWITCHED LINEAR
SYSTEMS ...ttt ettt ettt et b ettt st et e st st et e st st et eb e st e st es e e ben e e st s beneeseebeneeseebeneesesbeneesesseneenenee 270
Luiz Alfredo Cavalcante Lourenco, Fabio Dercole

FINITE-TIME ESTIMATION OF A CLASS OF SWITCHED DISCRETE-TIME LINEAR
SYSTEMS SUBJECT TO DELAYED-OUTPUT MEASUREMENTS ..... .ottt 276
H. Arezki, K. Chaib-Draa, A. Zemouche, Tan Chee Pin

SWITCHED NONLINEAR SYSTEMS IN THE KOOPMAN OPERATOR FRAMEWORK:
TOWARD A LIE-ALGEBRAIC CONDITION FOR UNIFORM STABILITY ....cccvvirieiriiieinieieeeieieeine 281
Christian Mugisho Zagabe, Alexandre Mauroy



OBSERVABILITY OF SINGULAR LINEAR SWITCHED SYSTEMS IN DISCRETE TIME:
SINGLE SWITCH CASE ...ttt e e e e et e e et e e e et eeseaaeeseaaeeeseneeeeseaneesesaaeeesas 287
Sutrisno, Stephan Trenn

ON THE CONTROL DESIGN FOR THE STABILISATION OF SWITCHED LINEAR
SYSTEMS VIA EIGENSTRUCTURE ASSIGNMENT ........ccceitiiieiirieieieeieiee ettt 293
Kai Wulff, Maria Christine Honecker, Johann Reger

ONLINE DATA-DRIVEN STABILIZATION OF SWITCHED LINEAR SYSTEMS......ooviviiiiiiiieeeeeen. 300
Monica Rotulo, Claudio De Persis, Pietro Tesi

DENDRITIC TRAFFICKING: SYNAPTIC SCALING AND STRUCTURAL PLASTICITY .....c.cceeveeeee. 306
Saeed Aljaberi, Timothy O'Leary, Fulvio Forni

SYSTEMS LEVEL MODEL OF DIETARY EFFECTS ON COGNITION VIA THE
MICROBIOME-GUT-BRAIN AXIS.....oooiiiiiiiiieie ettt e et e e et e e e enaeeesenaaeessaaeesssaaseeseaseessnreeeesnnnns 312
Michaélle N. Mayalu, Anish Sarma, Fangzhou Xiao, John C. Doyle, Richard M. Murray

DYNAMICS AND CONTROL OF PINE PROCESSIONARY MOTH (THAUMETOPOEA
PITYOCAMPA) OUTBREAKS IN FOREST ECOSYSTEMS: A THEORETICAL ANALYSIS ................ 319
Alessandra Gragnani, Dario Constantinescu

A ROBUST CONTROL SOLUTION FOR GLYCAEMIA REGULATION OF TYPE-1

DIABETES MELLITUS ..ottt ettt ettt ettt s eseesessesseseesesseseesenseseasansesasansesessensesesn 327
Louis Cassany, David Gucik-Derigny, Jérome Cieslak, David Henry, Roberto Franco,
Alejandra Ferreira De Loza, Hector Rios, Loic Olgomendy, Antoine Pirog, Yannick Bornat,
Sylvie Renaud, Bogdan Catargi

MODELLING AND CONTROL OF MENDELIAN AND MATERNAL INHERITANCE FOR
BIOLOGICAL CONTROL OF DENGUE VECTORS ...ttt eeeeeee e s 333
Pastor E. Pérez Estigarribia, Pierre-Alexandre Bliman, Christian E. Schaerer

STABILITY ANALYSIS OF BIO-INSPIRED SOURCE SEEKING WITH NOISY SENSORS. .................. 341
1. Rario, M. Khamassi, K. Wong-Lin

DEMAND-SIDE MANAGEMENT IN A MICRO-GRID WITH MULTIPLE RETAILERS: A
COALITIONAL GAME APPROACH ......oouiiiiiiiiiiciintic ettt sttt sttt 347
Fernando Genis Mendoza, Pablo R. Baldivieso-Monasterios, Dario Bauso, George
Konstantopoulos

ONLINE INVERSE LINEAR-QUADRATIC DIFFERENTIAL GAMES APPLIED TO HUMAN
BEHAVIOR IDENTIFICATION IN SHARED CONTROL ......oooiiiiiiiiiie et 353
Jairo Inga, Andreas Creutz, Soren Hohmann

DISTRIBUTED PROJECTED-REFLECTED-GRADIENT ALGORITHMS FOR STOCHASTIC
GENERALIZED NASH EQUILIBRIUM PROBLEMS .......coiiiiiiiiinierteteee ettt 369
Barbara Franci, Sergio Grammatico

DESIGN AND STABILITY ANALYSIS OF A SHARED MOBILITY MARKET......ccccoovvieeiiiieeeiee e 375
loannis Vasileios Chremos, Andreas A. Malikopoulos

ACTIVE TRAJECTORY ESTIMATION FOR PARTIALLY OBSERVED MARKOV DECISION
PROCESSES VIA CONDITIONAL ENTROPY ....cootiiiiiiiiieirieieieeieieteeesiett ettt saeseseens 385
Timothy L. Molloy, Girish N. Nair



MAGNETIC FIELD NORM SLAM USING GAUSSIAN PROCESS REGRESSION IN FOOT-
MOUNTED SENSORS . ...ttt et e et e e e et e e et e e e et e e e eateeseeaaeeesaatteeseareesesaseessareeeesanes 392
Frida Viset, Jan Tommy Gravdahl, Manon Kok

CENTROHERMITIAN SOLUTIONS OF A FACTORIZATION PROBLEM ARISING IN
VIBRATION ANALYSIS. PART I: LEE’S TRANSFORMATION ......coooiiiiiiiiiiiiiieniie ettt 399
Elisa Hubert, Yacine Bouzidi, Roudy Dagher, Alban Quadrat

CENTROHERMITIAN SOLUTIONS OF A FACTORIZATION PROBLEM ARISING IN
VIBRATION ANALYSIS. PART II: A CONINVOLUTORY MATRIX APPROACH ........ccocovvveeirenee 405
Elisa Hubert, Yacine Bouzidi, Roudy Dagher, Alban Quadrat

FAST RELATIVE SENSOR ORIENTATION ESTIMATION IN THE PRESENCE OF REAL-
WORLD DISTURBANC ES ..ottt ettt ettt sttt ettt sbe st be et ettt sbe b b eae 411
Evan Remmerswaal, Ive Weygers, Gerwin Smit, Manon Kok

PROBABILISTIC RADIO-VISUAL ACTIVE SENSING FOR SEARCH AND TRACKING...................... 417
Luca Varotto, Angelo Cenedese, Andrea Cavallaro

HIGH SPEED DRIVING WITH THE AFFINE IN THE FORCE INPUT MODEL.......ccccccceovvviiiiieeeeeeenns 423
Marco Baur, Luca Bascetta

A ROBUST CONTROLLER DESIGN APPROACH FOR DESCRIPTOR-TYPE SYSTEMS
WITH DISTRIBUTED TIME-DELAY ..ottt ettt ettt ettt et nese s 429
Altug Iftar

T-S FUZZY MODEL-BASED ROBUST OUTPUT-FEEDBACK CONTROL FOR
FRACTIONAL-ORDER SYSTEMS ... oottt ettt e et e e e et e s et e e st eeseaaeeseaaeesseeeeesennes 434
Redouane Chaibi, Mohamed Yagoubi, Badreddine El Haiek

ADAPTIVE PRESCRIBED-TIME STABILIZATION OF UNCERTAIN NONLINEAR
SINGULARLY PERTURBED SYSTEMS ....c.ooiitiietieietseiet ettt ettt sttt st sttt st se s e s s 441
P. Krishnamurthy, F. Khorrami

ANALYSIS AND DESIGN OF OUTPUT FEEDBACK PD CONTROLLERS FOR TIME-
DELAY SYSTEMS .ottt et e et e e e et e e ettt eeeea et e e saaateeseeaaeeesaateeessaseeseeaseeesareeeesanes 447
Pieter Appeltans, Silviu-Iulian Niculescu, Wim Michiels

FINDING STABILITY BOUNDS FOR DELAYED SYSTEMS WITH UNCERTAIN
PARAMETERS . ...ttt ettt ettt sttt b et sn et saenenea 453
Francisco Williams Riquer, Marcus Gronemeyer, Joachim Horn

ROAD ADAPTIVE SEMI-ACTIVE SUSPENSION AND CRUISE CONTROL THROUGH LPV
TECHNIQUE ..ottt ettt ettt e et e et e s te e s teebeesbeesseesaeeseesbeesbeesseessesssesseesseenseessesssesseeseenseessens 461
Hakan Basargan, Andras Mihaly, Péter Gaspar, Oliver Sename

SELF-LEARNING ADAPTIVE INTEGRATED CONTROL OF AN ELECTRIC VEHICLE IN
EMERGENCY BRAKING ......oottitiitiieiiriiei ettt ettt ettt ettt ettt b bbbt benbe e esennen 467
Sulakshan Rajendran, Sarah Spurgeon, Georgios Tsampardoukas, Ric Hampson

FAULT-TOLERANT TRAJECTORY TRACKING CONTROL FOR AUTONOMOUS VEHICLE
BASED ON CAMERA AND GPS ..ottt sttt ettt sttt es sttt aeseste st eseetesenessens 473
Hakan Basargan, Andras Mihaly, Péter Gaspar

ANALYSIS AND IDENTIFICATION OF A VEHICLE OCCUPANT’S HEAD POSITION
DYNAMIC RESPONSE TO LONGITUDINAL ACCELERATION .....oooiiiiiiiiiieiee e 479
Alessandra Duz, Matteo Corno, Sergio M. Savaresi



A ROBUST PREVIEW FEEDFORWARD APPROACH FOR VEHICLE SEMI ACTIVE
SUSPENSION CONTROL PROBLEM ...ttt ettt e e eaeee e et eeeeaneesenaeeeeas 485
Asma Achnib, Olivier Sename

DATA-BASED CONTROL STRUCTURE SELECTION FOR RCCI ENGINES WITH
ELECTRICALLY ASSISTED TURBOCHARGER .......ccooiiiiiriiieiiriiieieeseeteeieee ettt 491
Maarten Viaswinkel, Bram De Jager, Frank Willems

TOPOLOGY INFERENCE ON PARTIALLY OBSERVABLE MOBILE ROBOTIC
NETWORKS UNDER FORMATION CONTROL .......oooiiiiiiieeiee ettt e et ee e s eeaaeeeseaee e 497
Yushan Li, Jianping He, Lin Cai

ATTACK-RESILIENT DISTRIBUTED CONTROL IN DC MICROGRIDS .......oovvviiiiiiiiiiiiiiieiieeeeeeeeeeveeenans 503
Mahdieh S. Sadabadi

RESILIENT QUANTIZED CONTROL UNDER DENIAL-OF-SERVICE WITH THE
APPLICATION OF VARIABLE BIT RATE QUANTIZATION ......ooooiiiieeee e 509
Shuai Feng, Ahmet Cetinkaya, Hideaki Ishii, Pietro Tesi, Claudio De Persis

DETECTION OF NETWORK AND SENSOR CYBER-ATTACKS IN PLATOONS OF
COOPERATIVE AUTONOMOUS VEHICLES: A SLIDING-MODE OBSERVER APPROACH .............. 515
Twan Keijzer, Riccardo M. G. Ferrari

CROSS-LAYER COORDINATED ATTACKS ON CYBER-PHYSICAL SYSTEMS: A LQG
GAME FRAMEWORK WITH CONTROLLED OBSERVATIONS ......cooooiiiiiieeeee e 521
Yunhan Huang, Zehui Xiong, Quanyan Zhu

POWER INJECTION ATTACKS IN SMART DISTRIBUTION GRIDS WITH
PHOTOVOLTAICS ...ttt ettt e et e e e et e e et e e e eaeteesaaateeseaaeeesaaateesenaseesennaeessareeeesannns 529
Martin Lindstrém, Hampei Sasahara, Xingkang He, Henrik Sandberg, Karl Henrik Johansson

ROBUST FINITE-TIME CONTROL FOR 2D CONTINUOUS-CONTINUOUS LTI SYSTEMS:
NEW MOTIVATION AND LMI CHARACTERIZATION ......cceoiiiieieiinieieiinieieeesie ettt 535
Mohamed Yagoubi, Redouane Chaibi

PARETO SUBOPTIMAL H., CONTROLS WITH TRANSIENTS ....c..coiiiiiririeieieeneneneeeeeeteeeneee e 542
Dmitry V. Balandin, Ruslan S. Biryukov, Mark M. Kogan

LEFT-INVERTIBILITY UNDER SPARSE ASSUMPTION: THE LINEAR CASE ..........cccccccii 548
J-P. Barbot, K Busawon, C. Edwards

ELLIPSOIDAL CONSTRAINED STATE ESTIMATION IN PRESENCE OF BOUNDED
DISTURBANCES ...ttt ettt et b et b bbbt b et et eb b et besa e ebenaen 555
Yasmina Becis-Aubry

BEHAVIOURAL CONTRACTS FOR LINEAR DYNAMICAL SYSTEMS: INPUT
ASSUMPTIONS AND OUTPUT GUARANTEES........cooiieiriiieietiieeteeetee ettt 567
B. M. Shali, A. J. Van Der Schaft, B. Besselink

ADAPTIVE SAMPLING FOR GLOBAL META MODELING USING A GAUSSIAN PROCESS
VARIANCE MEASURE ..ottt ettt et ettt e et e e st e e st e sateeaaeesaaeesaveesneeanns 573
Johannes Westermann, Antonio Zea, Uwe D. Hanebeck

TUTORING REINFORCEMENT LEARNING VIA FEEDBACK CONTROL .....cccoovviiiiieieiieeeeeee e 580
Francesco De Lellis, Giovanni Russo, Mario Di Bernardo



ROBOTIC LEVER MANIPULATION USING HINDSIGHT EXPERIENCE REPLAY AND
SHAPLEY ADDITIVE EXPLANATIONS ... .ottt ettt e e eae e e et eeseaneeseaeeeeeas 586
Sindre Benjamin Remman, Anastasios M. Lekkas

DATA-DRIVEN H,, OPTIMAL CONTROLLER DESIGN USING THE KOOPMAN
OPERATOR: CASE STUDY ..ottt ettt ettt ettt ea e et e et e st e e saaeesaaeesaaeesaaeesaneesnneesnneeanes 594
Felix Ganz, Adwait Datar, Patrick Gottsch, Herbert Werner

AVERAGE CONSENSUS IN DISCRETE-TIME MULTI-AGENT SYSTEMS WITH
DISTRIBUTED EVENT-TRIGGERED CONTROL ......cutiiiiiiii ettt e e e e 608
Rajiv Kumar Mishra, Hideaki Ishii

REDUCING THE NUMBER OF OPTIMIZATION PROBLEMS IN TRAJECTORY TRACKING
MODEL PREDICTIVE CONTROL ......cooottiiiiiiiieiieiiieteieteeiest ettt ettt ettt sbe s anen 614
Kamil Kwoska, Patrik Berner, Martin Ménnigmann

SELF-TRIGGERED MPC WITH PERFORMANCE GUARANTEE FOR TRACKING
PIECEWISE CONSTANT REFERENCE SIGNALS ...ttt ettt et eaae e senveeeennnes 620
Liang Lu, Daniel Limon, Ilya Kolmanovsky

EVENT-TRIGGERED TRACKING CONTROL OF NETWORKED AND QUANTIZED
CONTROL SYSTEMS ...ttt sttt ettt et b st b st et b e bt ebe st et e bt st et ebesteneebentens 632
Wei Ren, Dimos V. Dimarogonas, Raphaél Jungers

PREFERENCE-BASED MPC CALIBRATION ......oiiiiiiiiiiiiieie ettt eiee ettt esieeesiteebaeeseaessaeeseeenees 638
Mengjia Zhu, Alberto Bemporad, Dario Piga

AN INCLUSION-BASED APPROACH FOR DETERMINATION OF A SAFE MAXIMAL
OUTPUT ADMISSIBLE SET ...ttt sttt sttt ettt sttt sttt se et e st stene 646
Seyed Meisam Vaselnia, Shahram Aghaei, Vicen¢ Puig

ON THE SIMILARITY BETWEEN TWO POPULAR TUBE MPC FORMULATIONS......ccoovvveeeeevnnnnne. 651
Mario Zanon, Sébastien Gros

ROBUST ADAPTIVE MODEL PREDICTIVE CONTROL OF QUADROTORS ........ccooeevieiieiecirecieernee. 657
Alexandre Didier, Anilkumar Parsi, Jeremy Coulson, Roy S. Smith

REAL-TIME IMPLEMENTATION OF MPC FOR TRACKING IN EMBEDDED SYSTEMS:
APPLICATION TO A TWO-WHEELED INVERTED PENDULUM ......cccocviriiiniiieieinieieieieeeesie e 669
Pablo Krupa, Jose Camara, Ignacio Alvarado, Daniel Limon, Teodoro Alamo

NON HOLONOMIC COLLISION AVOIDANCE UNDER NON-PARAMETRIC

UNCERTAINTY: A HILBERT SPACE APPROACH .......ooooviiitieiie e 675
Unni Krishnan R Nair, Anish Gupta, D. A. Sasi Kiran, Ajay Shrihari, Vanshil Shah, Arun
Kumar Singh, K. Madhava Krishna

CO-DESIGN OF AUTONOMOUS SYSTEMS: FROM HARDWARE SELECTION TO
CONTROL SYNTHESIS ...ttt ettt et e e e e et e e et e e e et e e s et e e e s eaeeesseaeteesaateessnaeesssaaeeas 682
Gioele Zardini, Andrea Censi, Emilio Frazzoli

VELOCITY OBSTACLE-BASED TRAJECTORY PLANNER FOR TWO-LINK PLANAR
MANIPULATORS ...ttt ettt ettt e e et e et eeaa e e eaa e e e et e e saaeesaaeesaaeesaaeesaaeesnseessaeesnseesnneeanes 690
Federico Vesentini, Riccardo Muradore

ADAPTIVE MULTI-QUADROTOR CONTROL FOR COOPERATIVE TRANSPORTATION
OF A CABLE-SUSPENDED LOAD ...ttt et e e e e e et e s et ee e et eeeeaaeeseaeeeas 696
G. A. Cardona, D. Tellez-Castro, J. Calderon, E. Mojica-Nava



MODEL PREDICTIVE CONTROL BASED COOPERATIVE ROBOT MANIPULATION AND
COLLISION AVOIDANCE IN SHARED WORKSPACES........cciiiriiiireieeseteseeee et 702
Argtim Tika, Naim Bajcinca

H., SYNTHESIS FOR A PLANAR FLEXIBLE CABLE-DRIVEN ROBOT ... 710
Rima Saadaoui, G. Iuliana Bara, Hassan Omran, Olivier Piccin, Edouard Laroche

ON IMITATION DYNAMICS IN POPULATION GAMES WITH MARKOV SWITCHING..................... 722
Rafael Cunha, Lorenzo Zino, Ming Cao

MULTI-LAYERED SIMULATION RELATIONS FOR LINEAR STOCHASTIC SYSTEMS.................... 728
B. C. Van Huijgevoort, S. Haesaert

BARRIER FUNCTION-BASED MODEL PREDICTIVE CONTROL UNDER SIGNAL
TEMPORAL LOGIC SPECIFICATIONS ...ttt ettt ettt e et e eeate e st eeeeaaeeseenaeeas 734
Maria Charitidou, Dimos V. Dimarogonas

CONTROL SYNTHESIS FOR PARAMETRIC TIMED AUTOMATA UNDER
UNAVOIDABILITY SPECIFICATIONS .....coiiiiiiiiiieiiirieieeieetneteststeiet ettt saene et snenenens 740
Ebru Aydin Gol

OBSERVER DESIGN FOR BOUNDED OUTPUT SYNCHRONIZED PETRINETS .......ccoooviiiiiiieeineee. 746
Rabah Ammour, Said Amari, Leonardo Brenner, Isabel Demongodin, Dimitri Lefebvre

DISCRETE-TIME ONLINE OPTIMIZATION OF A CONTINUOUS DARK FERMENTATION
PROCESS FOR MAXIMIZING VFA PRODUCTION ......ooooiiiiitiiiiie ettt ettt 756
José De Jesus Colin Robles, Ixbalank Torres, Victor Alcaraz Gonzalez

PARAMETER OPTIMIZATION AND VALIDATION OF A COST EFFICIENT HYBRID
MOCK LOOP OF THE CARDIOVASCULAR SYSTEM.....ooooiiiiiiieieeeie ettt eae e eeaeeeeeeanes 762
Tobias Salesch, Jonas Gesenhues, Moriz Habigt, Mare Mechelinck, Marc Hein, Dirk Abel

A SURVEY OF DNA-BASED COMPUTING DEVICES AND THEIR APPLICATIONS .......ccccccevveevrnee. 769
Rucha Sawlekar, George Nikolakopoulos

VOLUME CONTROL OF LOW-COST VENTILATOR WITH AUTOMATIC SET-POINT

ADAPTATION ...ttt ettt ettt ettt e st et e b e st et senees e s ene et e b ene et e esenses e s enseseesenseseasensesesan 781
Lukas Hewing, Marcel Menner, Nikolaos Tachatos, Marianne Schmid Daners, Cosima Du
Pasquier, Thomas S. Lumpe, Kristina Shea, Andrea Carron, Melanie N. Zeilinger

A SCALABLE HIERARCHICAL PATH PLANNING TECHNIQUE FOR AUTONOMOUS
INSPECTIONS WITH MULTICOPTER DRONES .......cciiiiiiiiiinientenentetnetetesteeee ettt 787
Michele Bolognini, Lorenzo Fagiano

FIXED-TIME CONVERGENT CONTROL BARRIER FUNCTIONS FOR COUPLED MULTI-
AGENT SYSTEMS UNDER STL TASKS ...ttt nen 793
Maryam Sharifi, Dimos V. Dimarogonas

A SEMIDEFINITE PROGRAMMING APPROACH TO DISCRETE-TIME INFINITE HORIZON
PERSISTENT MONITORING ......ouoiiiiiiiiiitie ettt et eat e e e ettt e e e eaaaeesenaaeessaaeesesneseessnaaeessnneeeessnnes 799
Samuel C. Pinto, Sean B. Andersson, Julien M. Hendrickx, Christos G. Cassandras

AN MPC-BASED TASK PRIORITY MANAGEMENT APPROACH FOR CONNECTED AND
AUTOMATED VEHICLES REFERENCE TRACKING WITH OBSTACLE AVOIDANCE...................... 813
Francesco Vitale, Claudio Roncoli



ROLE OF PERIODIC FORCING ON THE STOCHASTIC DYNAMICS OF A
BIOMOLECULAR CLOCK ..ottt ettt sttt ettt ettt ettt se st st sse st es e bese st bestesesseneesennen 824
Zhanhao Zhang, Supravat Dey, Abhyudai Singh

DISTRIBUTED BANDITS: PROBABILISTIC COMMUNICATION ON D-REGULAR

Udari Madhushani, Naomi Ehrich Leonard

APERIODIC SAMPLED-DATA STABILIZATION OF PROBABILISTIC BOOLEAN

CONTROL NETWORKS: DEEP Q-LEARNING APPROACH WITH RELAXED BELLMAN

OPERATOR ... .ottt et e e e e e e et e e et e e et e e eaaeeetaeeeteeeeateeeaseeeaseeenseeenseeeseesnreeeseeanns 836
Pratik Bajaria, Amol Yerudkar, Carmen Del Vecchio

DESIGN AND ANALYSIS OF INCENTIVE MECHANISMS FOR PROSUMERS UNDER THE
LENS OF PROSPECT THEORY ..ottt ettt ettt sttt st 842
Diptangshu Sen, Arnob Ghosh

SELF-ADAPTIVE MATLAB-BASED GAUSS-HERMITE QUADRATURE FILTER FOR
STATE ESTIMATION IN NONLINEAR CONTINUOUS-DISCRETE STOCHASTIC SYSTEMS ........... 848
Gennady Yu. Kulikov, Maria V. Kulikova

A NOVEL ADAPTIVE UKF-BASED STATE ESTIMATION ALGORITHM FOR SPARK-
IGNITION ENGINES ..ottt sttt ettt sttt et b st b st et eb et et ebe st e e e bt st et ebeeaeneesentens 854
Vyoma Singh, Birupaksha Pal, Tushar Jain

LFT REPRESENTATION OF A CLASS OF NONLINEAR SYSTEMS: A DATA-DRIVEN
APPROACH. ..ottt ettt ettt ettt s et ses et e b e st e st b e st et e se st et e b ensese b enteseasensenesan 866
Sourav Sinha, Devaprakash Muniraj, Mazen Farhood

ON ROBUST AND ADAPTIVE FIDELITY SELECTION FOR HUMAN-IN-THE-LOOP
QUEUES ...ttt ettt h et bttt b e st et b e bbbt bt eb e sttt eb e sttt eae s bt be et et ebe st e neebentene 872
Piyush Gupta, Vaibhav Srivastava

MOMENT-BASED UNCERTAINTY PROPAGATION FOR DETERMINISTIC
BIOCHEMICAL NETWORK MODELS WITH RATIONAL REACTION RATES......c.cccecvviereiieieeireeee 878
Tamara Kurdyaeva, Andreas Milias-Argeitis

MIMO NETWORKS WITH HETEROGENEOUS UNCERTAINTIES: TOPOLOGY -
INDEPENDENT ROBUST STABILITY AND 0-CONVERGENCE.........ccccoiiiiiiiiiee e 884
Carlos Andres Devia, Giulia Giordano

DESIGN OF A HIERARCHICAL ENERGY MANAGEMENT STRATEGY FOR A RANGE-
EXTENDER ELECTRIC DELIVERY TRUGK ..ottt ettt eeeee e e eeeeeseeaaeesseeeeesennes 892
Manfredi Villani, Ankur Shiledar, Qadeer Ahmed, Giorgio Rizzoni

A GPU IMPLEMENTATION OF A LOOK-AHEAD OPTIMAL CONTROLLER FOR ECO-

DRIVING BASED ON DYNAMIC PROGRAMMING ......ccoeciriiieiiriiietieieietieienieeeetesteie et saeseseens 899
Zhaoxuan Zhu, Shobhit Gupta, Nicola Pivaro, Shreshta Rajakumar Deshpande, Marcello
Canova

TIME-OPTIMAL CONTROL OF ELECTRIC RACE CARS UNDER THERMAL
CONSTRAINTS .ottt ettt e et e s ettt e e et e e eeaaeeeseateeesesaaeesaaaeeesasaeeesanseeessasaessanaeeesaneeeessnnaeeas 905
Alessandro Locatello, Mouleeswar Konda, Olaf Borsboom, Theo Hofman, Mauro Salazar

TIME-OPTIMAL ENERGY MANAGEMENT OF THE FORMULA 1 POWER UNIT WITH
ACTIVE BATTERY PATH CONSTRAINTS ..ottt 913
Pol Duhr, Maximilian Schaller, Luca Arzilli, Alberto Cerofolini, Christopher H. Onder



BLACK-BOX MODEL-BASED ACTIVE DAMPING OF DRIVELINE OSCILLATIONS..........ccccceevnnee.
Matteo Corno, Stefano Dattilo, Sergio Savaresi

INTEGRATED DESIGN OF A CVT-EQUIPPED ELECTRIC POWERTRAIN VIA
ANALYTICAL TARGET CASCADING .....ooitiieiieiiieietisteieieetetete sttt sttt sse et sse sttt sestesessenaesesseneesenan
Chyannie A. Fahdzyana, Mauro Salazar, Tijs Donkers, Theo Hofman

THE EFFECT OF BEHAVIORAL PROBABILITY WEIGHTING IN A SIMULTANEOUS
MULTI-TARGET ATTACKER-DEFENDER GAME ......ccocciiiiiiiiiiinieeineeeeee et
Mustafa Abdallah, Timothy Cason, Saurabh Bagchi, Shreyas Sundaram

TOWARDS PRIVACY PRESERVING CONSENSUS CONTROL IN MULTI-AGENT CYBER-
PHYSICAL SYSTEMS SUBJECT TO CYBER ATTACKS ..ottt
Mahdi Taheri, Khashayar Khorasani, Iman Shames, Nader Meskin

ON RESILIENT DESIGN OF COOPERATIVE SYSTEMS IN PRESENCE OF CYBER-
ATTACKS oottt e et e et e e e ea et e e eaaeeeseaaaeeeeaseeeesameseeseaaaeeessaeeessnsseessnaseessnreeeesnnnns
Mahdieh S. Sadabadi, Azwirman Gusrialdi

ENCRYPTED DYNAMIC CONTROL WITH UNLIMITED OPERATING TIME VIA FIR
FILTERS ..otttk etttk ettt st s b e st ekt bemt e bt bem e st sene e st b entes e b enteseabeneenenen
Nils Schliiter, Matthias Neuhaus, Moritz Schulze Darup

LINEAR SYSTEM SECURITY: DETECTION AND CORRECTION OF ADVERSARIAL
ATTACKS ON A QUANSER AERO SYSTEM......coiiiiiiiiiiiiiieteeiestest ettt
Vincent Liu, Margreta Kuijper

FUNDAMENTAL STEALTHINESS-DISTORTION TRADEOFFS IN DYNAMICAL SYSTEMS
UNDER INJECTION ATTACKS: A POWER SPECTRAL ANALYSIS ...cooiiiiiiniiereeneeereeeniees
Song Fang, Quanyan Zhu

A FINITE TEST FOR THE LINEARIZABILITY OF TWO-INPUT SYSTEMS BY A TWO-
DIMENSIONAL ENDOGENOUS DYNAMIC FEEDBACGK ......coooiiiiiiiiiieeeeeeeee ettt
Conrad Gstottner, Bernd Kolar, Markus Schoberl!

INCREMENTAL NONLINEAR DYNAMIC INVERSION CONTROL OF LONG-STROKE
PNEUMATIC ACTUATORS ...t ettt et e e e e ettt e e e eaaa e e s emaaeeesaaeesesanseeseaaeessnreeeesnnnns
Hemyjyoti Das, Daan Pool, Erik-Jan Van Kampen

REFINING DICHOTOMY CONVERGENCE IN VECTOR-FIELD GUIDED PATH-
FOLLOWING CONTROL ...ttt ettt ettt ettt ettt ettt be et e sentes e beneeseaseneenenen
Weijia Yao, Bohuan Lin, Brian D. O. Anderson, Ming Cao

MONOTONE RLC CTRCUITS .....cuiiiiieiiirieteisiete ettt sttt et ettt ettt sttt be bt st ebeseneeseneneene
Thomas Chaffey, Rodolphe Sepulchre

A TUNABLE MIXED FEEDBACK OSCILLATOR ......cccecttrttieirieietesieietesieteie et
Weiming Che, Fulvio Forni

CONVERGENCE CONDITIONS FOR PERSIDSKII SYSTEMS ....c.oooiiiiiiiiieieienenie e 1005

Wenjie Mei, Denis Efimov, Rosane Ushirobira, Alexander Aleksandrov

ONLINE GENETIC-ALGORITHM-BASED MODEL PREDICTIVE CONTROL FRAMEWORK

FOR MULTI-ZONE BUILDINGS ......ooctiiiiininiitetetetente sttt ettt sttt s st sbe s eae e enenaesae v 1011

Fatma Mtibaa, Kim-Khoa Nguyen, Vasken Dermardiros, Mohamed Cheriet



POLYTOPIC INPUT CONSTRAINTS IN LEARNING-BASED OPTIMAL CONTROL USING
NEURAL NETWORKS. ...ttt ettt ettt ettt bbbt s nes 1018
Lukas Markolf, Olaf Stursberg

HARDWARE IMPLEMENTATION OF LOW-COMPLEXITY DEEP LEARNING-BASED
MODEL PREDICTIVE CONTROLLER .......occiiiiiiiiiieiirieieit ettt sttt sttt st 1024
Nirlipta Ranjan Mohanty, Saket Adhau, Deepak Ingole, Dayaram Sonawane

ROBUST ITERATIVE LEARNING CONTROL FOR SPATIALLY INTERCONNECTED
SYSTEMS USING 2D CONTROL THEORY ...ttt ettt et eeae e ete e e e e s eeaneeas 1030
Bartlomiej Sulikowski, Krzysztof Galkowski, Daniel Trzcinski, Eric Rogers, Anton Kummert

A NEURAL NETWORK APPROACH APPLIED TO MULTI-AGENT OPTIMAL CONTROL............... 1036
Derek Onken, Levon Nurbekyan, Xingjian Li, Samy Wu Fung, Stanley Osher, Lars Ruthotto

PI° - PI° CONTINUOUS ITERATIVE LEARNING CONTROL FOR NONLINEAR SYSTEMS
WITH ARBITRARY RELATIVE DEGREE ........ooiiiiiiiiiiieeeeee ettt eaaeeeseaaaeeens 1042
Lorenzo Cenceschi, Franco Angelini, Cosimo Della Santina, Antonio Bicchi

SLIDING MODE-BASED CONSENSUS IN THE PRESENCE OF BYZANTINE AGENTS.................... 1050
Sachit Rao, Vaibhav Bajaj, Shrisha Rao

CONSENSUS ANALYSIS OVER CLUSTERED NETWORKS OF MULTI-AGENT SYSTEMS
UNDER EXTERNAL DISTURBANCES ...ttt sttt sae s enean 1056
Thiem V. Pham, Quynh T. Thanh Nguyen

SYNCHRONIZING LIVE VIDEO STREAMING PLAYERS VIA CONSENSUS.......cccoecieieieiereeiennn, 1062
Gioacchino Manfredi, Luca De Cicco, Saverio Mascolo

OPTIMAL CONTROL OF CLUSTER CONSENSUS IN NETWORKS WITH EQUITABLE
PARTITIONS . ...ttt ettt ettt ettt st be st et e b e st e st ebe s b e st e b e s s eneese s b e st esesbeneesesbeneesesteneesesseneesenes 1068
Anna Di Meglio, Francesco Lo Iudice, Fabio Della Rossa, Francesco Sorrentino

WEIGHTED SPSA-BASED CONSENSUS ALGORITHM FOR DISTRIBUTED
COOPERATIVE TARGET TRACKING ......ooootiiiieeieeeeeeee ettt eeee e e eate e s eaeeeeeeaaeeesenaeeesenns 1074
Victoria Erofeeva, Oleg Granichin, Olga Granichina, Anton Proskurnikov, Anna Sergeenko

DISTRIBUTED FINITE-TIME CONTROL FOR COORDINATED CIRCUMNAVIGATION
WITH MULTIPLE AGENTS ..ottt ettt sttt sttt st ettt be st esesbe st esesbeneenesbeneenenee 1080
Chunyan Zhang, Deren Kong

BIAS CORRECTION IN DETERMINISTIC POLICY GRADIENT USING ROBUST MPC.................... 1086
Arash Bahari Kordabad, Hossein Nejatbakhsh Esfahani, Sebastien Gros

ENHANCED FLEXIBILITY OF PWRS (MODE A) USING AN EFFICIENT NMPC-BASED
BORATION/DILUTION SYSTEM....cieiitiieiiriiieiisieriettsteieteste ettt seese st stese st aesestessesesteneesesaesaesessens 1092
Guillaume Dupré, Alain Grossetéte, Philippe Chevrel, Mohamed Yagoubi

IMMERSION-BASED MODEL PREDICTIVE CONTROL OF CONSTRAINED NONLINEAR
SYSTEMS: POLYFLOW APPROXIMATION .....oocoiiiiiiiiiiniiieiinieieerteeestete ettt 1099
Zheming Wang, Raphaél M. Jungers

REGRET-BASED ROBUST ECONOMIC MODEL PREDICTIVE CONTROL FOR
NONLINEAR DISSIPATIVE SYSTEMS ..ottt 1105
Fahad Albalawi, Zihang Dong, David Angeli



A NEW TUBE-BASED OUTPUT FEEDBACK MPC SCHEME FOR CONSTRAINED LINEAR
SYSTEMS BASED ON THE CONCEPT OF SUBSTITUTE ESTIMATES.......ccoeovineirincneeeeenes 1112
Sankaranarayanan Subramanian, Sebastian Engell

FAULT-TOLERANT CONTROL OF ROBOT MANIPULATORS WITH SENSORY FAULTS

USING UNBIASED ACTIVE INFERENCE ........ccoviiiimiiiiniiiiniceneeeete sttt sneees 1119
Mohamed Baioumy, Corrado Pezzato, Riccardo Ferrari, Carlos Hernandez Corbato, Nick
Hawes

EXPONENTIAL STABILITY OF AN ATTITUDE TRAJECTORY TRACKING CONTROLLER
UTILIZING UNIT QUATERNIONS ..ottt ettt ettt eve e eeve e staesteesaeesseessessaessaesseesseessenssens 1126
Leonidas Koutras, Zoe Doulgeri

MAGNETOMETER AIDED GPS-FREE LOCALIZATION OF AN AUTONOMOUS
VINEYARD DRONE ..ottt ettt ettt et st sttt sttt e e na et sbesbeebeeaees 1132
Solomon Pizzocaro, Matteo Corno, Matteo Pantano, Sergio Savaresi

TWO KEY-FRAME STATE MARGINALIZATION FOR COMPUTATIONALLY EFFICIENT
VISUAL INERTIAL NAVIGATION ......ooiiiiiiiiieiieieietteteiete sttt sttt sae st st stesestesaesestessesessensesessessesessans 1138
Ravindu G. Thalagala, Oscar De Silva, George K. I. Mann, Raymond G. Gosine

DECENTRALIZED REACTIVE CONTROL OF ROBOTIC TEAMS FOR COOPERATIVE
SWEEP COVERAGE OF CORRIDOR-LIKE ENVIRONMENTS .....oooiiiiiiiiie et 1144
Alexey S. Matveev, Petr A. Konovalov

A MODIFIED RECURSIVE NEWTON-EULER ALGORITHM EMBEDDING A COLLISION
AVOIDANCE MODULE ..ottt sttt ettt sttt te sttt st saesestesseseetensesesteseseesesesessesesensans 1150
Francesco Trotti, Eros Ghignoni, Riccardo Muradore

GAUSSIAN MIXTURE PROBABILITY HYPOTHESIS DENSITY FILTER WITH STATE-
DEPENDENT PROBABILITIES ....cooiiiitiiiineeenteteestete ettt sttt sttt sttt sttt st et saen 1156
Yi-Chieh Sun, Inseok Hwang

A RANDOMIZED ALGORITHM FOR THE STABILIZATION OF SWITCHED NONLINEAR

SYSTEMS UNDER RESTRICTED SWITCHING ......cccccecectniieiniieininieinieieeneeienteeieeeieeseereveseeneeeenenes 1162
Atreyee Kundu
MINIMAL REALIZATION FOR LINEAR SWITCHED SYSTEMS WITH A SINGLE SWITCH ........... 1168

Md Sumon Hossain, Stephan Trenn

ROBUST MODEL PREDICTIVE CONTROL FOR SWITCHED NONLINEAR DYNAMIC
S Y ST EMS ..ot e et e et e e et e e et e e s e e e e et e e e —ee e —teeeea—teeee—tee e e teeeaaareeeaaaens 1174
Taher Ebrahim, Sebastian Engell

CONTINUOUS-DISCRETE TIME HIGH GAIN OBSERVER DESIGN FOR STATE AND

UNKNOWN INPUTS ESTIMATIONS OF QUADROTOR UAV ..ottt 1181
Quang Truc Dam, Rihab El Houda Thabet, Sofiane Ahmed Ali, Frangois Guérin, Antoine
Hugo

TUNING OF A CLASS OF RESET ELEMENTS USING PSEUDO-SENSITIVITIES .......ccccooevinerienene 1187

Ali Ahmadi Dastjerdi, Niranjan Saikumar, S. H. Hosseinnia

COMPARISON OF HARDWARE-IN-THE-LOOP CONTROL METHODS FOR WIND
TURBINE DRIVE TRAINS ON SYSTEM TEST BENCHES .......coooooiiiiiiiie e 1193
Lennard Kaven, Christian Leisten, Maximilian Basler, Uwe Jassmann, Dirk Abel



AN OPTIMAL REELING CONTROL STRATEGY FOR PUMPING AIRBORNE WIND
ENERGY SYSTEMS WITHOUT WIND SPEED FEEDBACK .......ccoouiiiiiiiiiiieeeeeeeeeeeeeeee e 1199
Andrea Berra, Lorenzo Fagiano

BLADE EFFECTIVE WIND SPEED ESTIMATION: A SUBSPACE PREDICTIVE

REPETITIVE ESTIMATOR APPROACH .....cccutieiiieitteet ettt ettt ettt et eneveenanaens 1205
Yichao Liu, Atindriyo Kusumo Pamososuryo, Riccardo Ferrari, Tobias Gybel Hovgaard, Jan-
Willem Van Wingerden

TURBULENCE-BASED LOAD ALLEVIATION CONTROL FOR WIND TURBINE IN
EXTREME TURBULENCE SITUATION......cccoootiiiiiiiniititeieteene sttt sttt sae e s 1211
Liang Dong, Wai Hou Lio

DISTRIBUTED OPTIMAL LOAD FREQUENCY CONTROL WITH STOCHASTIC WIND

POWER GENERATION ...ttt e e e et e e et eeeeanaeeeenteeeeeaneseeenneeeeenneeeeans 1217
Amirreza Silani, Michele Cucuzzella, Jacquelien M. A. Scherpen, Mohammad Javad
Yazdanpanah

ACTIVE POWER CONTROL OF WAKED WIND FARMS: COMPENSATION OF TURBINE
SATURATION AND THRUST FORCE BALANCE .......ccocctiiieiiteieicieieeetee ettt 1223
Jean Gonzalez Silva, Bart Doekemeijer, Riccardo Ferrari, Jan-Willem Van Wingerden

PREDICTIVE CONTROL OF AUTONOMOUS GREENHOUSES: A DATA-DRIVEN
APPROACH. ...ttt b et b ettt et b st et eb e st et eb e st et e bt st e e ebesbeneesentens 1229
L. Kerkhof, T. Keviczky

MODEL-BASED PI DESIGN FOR IRRIGATION CANALS WITH FAULTY
COMMUNICATION NETWORKS ...ttt sttt sttt sttt sttt sae e s 1236
T. Arauz, J. M. Maestre, A. Cetinkaya, E. F. Camacho

MECHANISTIC CROP GROWTH MODEL PREDICTIVE CONTROL FOR PRECISION
IRRIGATION IN RICE ...ttt ettt e e et eta e e ettt e e e eaae e e s saaaeessnteessemnseessnsseessnsaeeesnnnes 1243
John Audie Cabrera, Jhoanna Rhodette Pedrasa, Ando Mariot Radanielson, Anil Aswani

AN UNKNOWN INPUT MOVING HORIZON ESTIMATOR FOR OPEN CHANNEL
TRRIGATION SYSTEMS ...ttt sttt ettt sttt ettt et be bbbt e et e benbesaeebeeaees 1249
Gregory Conde, Nicanor Quijano, Carlos Ocampo-Martinez

ECONOMIC MODEL PREDICTIVE CONTROL FOR SMART AND SUSTAINABLE FARM
TRRIGATION ...ttt ettt et et e et e et eae e e et e e e ta e e et e e eaaeeeaseeeeseeeateeeaseesaseesaseessseessseennneans 1255
G. B. Cdceres, P. Millan, M. Pereira, D. Lozano

ANALYSIS OF AN EXTENDED MODEL OF BIO-INSPIRED SOURCE SEEKING ......c...cocoovveeveinennee 1265
A. Pequeiio-Zurro, D. Shaikh, 1. Rario

A SWITCHED ELECTRICAL MODEL WITH THERMAL EFFECTS FOR LI-ION BATTERIES.......... 1271
S. Baccari, S. Sagnelli, F. Vasca, L. lannelli

PARAMETER ESTIMATION IN TYPE 2 DIABETES IN THE PRESENCE OF

UNANNOUNCED MEALS AND UNMODELLED DISTURBANCES .......ccooioiiieeeeeeeeeeeeeee e 1277
Mohamad Al Ahdab, Henrik Glavind Clausen, Torben Knudsen, Tinna Bjork Aradottir, Signe
Schmidt, Kirsten Norgaard, John Leth

MODEL-BASED SENSOR FUSION AND FILTERING FOR LOCALIZATION OF A SEMI-
AUTONOMOUS ROBOTIC VEHICLE .......coiiiiiiiiiieiirieieiteeeiteiesee ettt sttt sttt saesesnens 1283
Catalin Stefan Teodorescu, Irving Caplan, Harry Eberle, Tom Carlson



ON THE ONE-SHOT DATA-DRIVEN VERIFICATION OF DISSIPATIVITY OF LTI
SYSTEMS WITH GENERAL QUADRATIC SUPPLY RATE FUNCTION........cccectvineiniinieinienieeeeene 1291
Tabitha E. Rosa, Bayu Jayawardhana

A SAFE CONTROL ARCHITECTURE BASED ON A MODEL PREDICTIVE CONTROL
SUPERVISOR FOR AUTONOMOUS DRIVING.......ccctitiiirieieiinieieieienieeeteteeeie et ere sttt esesseeese s 1297
Maryam Nezami, Georg Mdnnel, Hossam Seddik Abbas, Georg Schildbach

TRACTABLE COMPOSITIONS OF DISCRETE-TIME CONTROL BARRIER FUNCTIONS
WITH APPLICATION TO DRIVING SAFETY CONTROL......cccooiiiiinieiiinieeneeeeeeee e 1303
Mohammad Khajenejad, Matthew Cavorsi, Ruochen Niu, Qiang Shen, Sze Zheng Yong

SAFETY DESIGN OF CONTROL SYSTEMS ACCORDING TO INTERNATIONAL
STANDARDS ...ttt ettt sttt skttt et b et bea s ene st eenenen 1310
Koichi Suyama, Noboru Sebe

A CONFIGURATION SPACE REFERENCE GENERATION APPROACH FOR REAL-TIME
COLLISION AVOIDANCE OF INDUSTRIAL ROBOT MANIPULATORS ......oooooiiiieeeeeeeee e 1316
Nikolas Sacchi, Bianca Sangiovanni, Gian Paolo Incremona, Antonella Ferrara

COMPARISON OF THE APPROACHES FOR PFD EVALUATION OF SAFETY
INSTRUMENTED SYSTEMS WITH NON-EXPONENTIAL DISTRIBUTIONS ......cccccviniiiniiecnienen 1322
Dina Mikhaylenko, Ping Zhang

A FIXED-TIME STABLE ADAPTATION LAW FOR SAFETY-CRITICAL CONTROL UNDER
PARAMETRIC UNCERTAINTY ..ottt sttt ettt sttt sttt sttt st esesbe st esesbeneesesseneesenes 1328
Mitchell Black, Ehsan Arabi, Dimitra Panagou

MODEL PREDICTIVE PATH-FOLLOWING CONTROL FOR GENERAL N-TRAILER
SYSTEMS WITH AN ARBITRARY GUIDANCE POINT ..ottt 1335
Markus Lukassek, Andreas Volz, Tomas Szabo, Knut Graichen

PREDICTIVE APPROACH TO TORQUE VECTORING BASED ON THE KOOPMAN
OPERATOR ...ttt ettt ettt e ettt e et e e eae e e etaeeeae e e eaeeeeaaeesaseeeateeetaeeeseeesaaeeesseenaseeeneeans 1341
Marko Svec, Sandor lles, Jadranko Matusko

OPTIMAL ENERGY MANAGEMENT FOR FUEL AND EMISSIONS MINIMIZATION OF

SERIES HYBRID ELECTRIC VEHICLES WITH CONSIDERATION OF ENGINE

PREHEATING ...ttt ettt e e e te e e te e e eteeeteeeteeeateeeteeeteeeaeeenteeeeseeeteeenseeennens 1347
Ruikuan Hu, Xiao Pan, Boli Chen, Simos A. Evangelou

SYNCHRONIZED ECODRIVING CONTROL FOR CONVOYS... ittt 1353
Christian Schauer, Gunda Obereigner, Luigi Del Re

DEVELOPMENT OF ANALYTICAL ECO-DRIVING CYCLES FOR ELECTRIC VEHICLES.............. 1359
L. A. Wulf Ribelles, K. Gillet, G. Colin, Y. Chamaillard, A. Simon, C. Nouillant

PREDICTIVE ENERGY MANAGEMENT OF A HEV CONSIDERING ENGINE TORQUE

DY NAMIC ...ttt et e et e e e eae e et e e e e e ete e e teeenseeenseeenteeetesenteseteeenteseteeeseseteeennens 1367
Jean Kuchly, Dominique Nelson-Gruel, Alain Charlet, Antoine Simon, Thierry Jaine, Cédric
Nouillant, Yann Chamaillard

DESIGNING PRIVACY FILTERS FOR HIDDEN MARKOV PROCESSES. ..o 1373
Baptiste Cavarec, Photios A. Stavrou, Mats Bengtsson, Mikael Skoglund



ROBUST RESILIENT SPARSE VOLTAGE CONTROL OF LOW-VOLTAGE DC
MICROGRIDS ...ttt ettt e e et e e et e e et e e s et e e esaaaeeeeeaaeeesaaaeeeesnsaeeesanaeeesaaeeeeans 1379
Mahdieh S. Sadabadi, Mirsaleh Bahavarnia

ANALYSING CYBER-RESILIENCY OF A MARINE NAVIGATION SYSTEM USING
BEHAVIOURAL RELATIONS ...ttt ettt sttt sttt st sesbe st eseste st esesteneesesseneesenes 1385
Morten C. Nissov, Dimitrios Dagdilelis, Roberto Galeazzi, Mogens Blanke

RESILIENT CONSENSUS AGAINST EPIDEMIC MALICIOUS ATTACKS ....oooiiiiieeeeeee e, 1393
Yuan Wang, Hideaki Ishii, Frangois Bonnet, Xavier Défago

DATA-INJECTION ATTACKS USING HISTORICAL INPUTS AND OUTPUTS.....ccevereieieeieeerenen. 1399
Rijad Alisic, Henrik Sandberg

FAST AND ROBUST STABILITY REGION ESTIMATION FOR NONLINEAR DYNAMICAL
SYSTEMS ..ottt e et e s et e e et eeeaeeeeseateeeeeaaeee s e et e eesanteee e ettt e e ettt e e e e taeeeaaaeeeeaaeeas 1412
Eloise Berthier, Justin Carpentier, Francis Bach

LEARNING REDUCED-ORDER MODELS OF QUADRATIC DYNAMICAL SYSTEMS
FROM INPUT-OUTPUT DATA ..ottt ettt ettt ettt e et e et e et e e aaeeaeeenaeeenneas 1426
Ion Victor Gosea, Dimitrios S. Karachalios, Athanasios C. Antoulas

LYAPUNOV-BASED TEMPERATURE REGULATION BY FLOW REORIENTATION..........cccccceunee. 1432
Ruud Lensvelt, Michel Speetjens, Henk Nijmeijer

OBSERVABILITY ANALYSIS FOR SPACECRAFT ATTITUDE DETERMINATION USING A
SINGLE TEMPERATURE SENSOR........cotiitiiiitetiieeesteei sttt ettt sttt 1438
Tobias Posielek, Johann Reger

DESIGN OF POSITIVE UNKNOWN INPUT OBSERVER FOR A CLASS OF POSITIVE
NONLINEAR SYSTEMS ...ttt ettt sttt ettt sttt eteste st stesaesessesesestensesessanseseesensesessessasensans 1446
Bahram Shafai, Anahita Moradmand

STABLE AND ROBUST NEURAL NETWORK CONTROLLERS ......ccoueiiiiiiieeeeeee et 1452
Camilla Sterud, Signe Moe, Jan Tommy Gravdahl

LEARNING CONTROL BARRIER FUNCTIONS WITH HIGH RELATIVE DEGREE FOR
SAFETY-CRITICAL CONTROL .....c.ootiiiiiiiteiieiieietetteteeit sttt ettt be e be et esesseneebesseneesenseneesenes 1459
Chuanzheng Wang, Yiming Meng, Yinan Li, Stephen L. Smith, Jun Liu

APPROXIMATING A DEEP REINFORCEMENT LEARNING DOCKING AGENT USING
LINEAR MODEL TREES ......ooiiiiiiiiiieeeee ettt e et e et e e et e e eeaae e e s sntaeessanaeesssneseesansseessnseeeesnnnns 1465
Vilde B. Gjcerum, Ella-Lovise H. Rorvik, Anastasios M. Lekkas

A HIERARCHICAL PRIMITIVE-BASED LEARNING TRACKING FRAMEWORK FOR
UNKNOWN OBSERVABLE SYSTEMS BASED ON A NEW STATE REPRESENTATION ................. 1472
Mircea-Bogdan Radac, Timotei Lala

STABILITY AND TRACKING PERFORMANCE ANALYSIS FOR CONTROL SYSTEMS
WITH FEED-FORWARD NEURAL NETWORKS ......coooiiiiiiiie ettt ettt e e s eeaaeeesennaeeens 1485
Attila Lelko, Baldzs Néemeth, Péter Gaspar

MODELLING BEHAVIOURAL PREFERENCES IN EPIDEMIC MODELS FOR SEXUALLY
TRANSMITTED INFECTIONS ON TEMPORAL NETWORKS ...ttt eeee e 1491
Kathinka Frieswijk, Lorenzo Zino, Ming Cao



AVERAGING AND CLUSTER SYNCHRONIZATION OF KURAMOTO OSCILLATORS ................... 1497
Rui Kato, Hideaki Ishii

STRONG STRUCTURAL FUNCTIONAL CONTROLLABILITY OF NETWORKS ......ccooooviiiiieiinenn. 1509
Shima Sadat Mousavi, Anastasios Kouvelas

A BINARY HOMOPHILY MODEL FOR OPINION DYNAMICS.......ccceoiireieiineieiereeeeseeee e 1515
Giulia De Pasquale, Maria Elena Valcher

SHORT-SIGHTED ROBUST LPV MODEL PREDICTIVE CONTROL: APPLICATION TO
SEMI-ACTIVE SUSPENSION SYSTEMS........ctiiiiietirieieitrieietteteieitete ettt st ese e ese st e esesseneese s 1525
Marcelo M. Morato, Julio E. Normey-Rico, Olivier Sename

REGIONAL CONTROL LAWS AS FALLBACK STRATEGY FOR NONLINEAR MPC:
APPLICATION TO WIND TURBINE CONTROL......ccooiiiiiiiieiiniiieirieeeitseeieseeei st 1531
Raphael Dyrska, Ruth Mitze, Martin Ménnigmann

IMPLEMENTATION OF FAST PREDICTIVE CONTROLLERS ON FPGA PLATFORMS
BASED ON PARALLEL LIPSCHITZ INTERPOLATION ......cceiiirieiiniiieienieieiesieieeesieseeie et 1537
J. M. Nadales, J. M. Manzano, A. Barriga, D. Limon

KOOPMAN OPERATOR-BASED MODEL PREDICTIVE CONTROL WITH RECURSIVE
ONLINE UPDATE ...ttt ettt et e et e e et e s et e s ettt e e eaateeesenaaeesssteeessnaseesasseessnsaeeesnnnns 1543
Horacio M. Calderon, Erik Schulz, Thimo Oehlschldgel, Herbert Werner

A VELOCITY QUASILPV-MPC ALGORITHM FOR WIND TURBINE CONTROL..........cccceceruernnen. 1550
Antje Dittmer, Bindu Sharan, Herbert Werner

MODEL PREDICTIVE CONTROL FOR MICRO AERIAL VEHICLES: A SURVEY .....cccocccvinircninne. 1556
Huan Nguyen, Mina Kamel, Kostas Alexis, Roland Siegwart

DATA-DRIVEN, GROUND TRUTH-FREE TUNING OF AN ADAPTIVE MONTE CARLO
LOCALIZATION METHOD FOR URBAN SCENARIOS.......ccoetiieiririetreieesesieecsiesee e 1564
Jessica Giovagnola, Davide Rigamonti, Matteo Corno, Weidong Chen, Sergio M. Savaresi

A COMPARATIVE ANALYSIS AND DESIGN OF CONTROLLERS FOR AUTONOMOUS

BICYCLES ...ttt et ettt et ettt ettt et e et e e te e etteete e aeeseeaaeeaeeesteeteeteenseenseeaseeteeeseenreeseenseennens 1570
Niklas Persson, Tom Andersson, Anas Fattouh, Martin C. Ekstrém, Alessandro V.
Papadopoulos

AUTONOMOUS UAV NAVIGATION IN AN UNKNOWN ENVIRONMENT VIA MULTI-
TRAJECTORY MODEL PREDICTIVE CONTROL ......oooiiiiiiiiiiie ettt e e 1577
Danilo Saccani, Lorenzo Fagiano

ONLINE MOTION PLANNING BASED ON NONLINEAR MODEL PREDICTIVE CONTROL
WITH NON-EUCLIDEAN ROTATION GROUPS ......cooiiiiriiieiirinierereitse ettt 1583
Christoph Rosmann, Artemi Makarow, Torsten Bertram

AN ADAPTIVE OBSERVER APPROACH TO SLIP ESTIMATION FOR AGRICULTURAL
TRACKED VEHICLES ...ttt ettt ettt e ettt e e et e s ettt e s sttt e s eeaaeeessmaaeessssaeesssneseesasseessnsaeeeannens 1591
Roberto Tazzari, llario A. Azzollini, Lorenzo Marconi

GEOMETRY AWARE NMPC SCHEME FOR MORPHING QUADROTOR NAVIGATION IN
RESTRICTED ENTRANCES ...ttt ettt ettt ettt sttt sa et sttt neesentens 1597
Andreas Papadimitriou, Sina Sharif Mansouri, Christoforos Kanellakis, George
Nikolakopoulos



A NOVEL INTEGRAL NONLINEAR HYPERPLANE-BASED SLIDING MODE
CONTROLLER FOR A QUADROTOR VEHICLE SUBJECTED TO DISTURBANCES...........c.ccocu...... 1604
M. Labbadi, Y. Boukal, M. Zerrougui, K. Boudaraia, M. Cherkaoui

GENERALIZED SUPER-TWISTING CONTROL OF A DUAL ACTIVE BRIDGE FOR MORE
ELECTRIC ATRCRAFT ...ttt ettt ettt ettt ettt ettt ettt e eat e e eas e e et e e eaa e e et e e saaeesaaeeseseennneens 1610
Antonio Russo, Giacomo Canciello, Alberto Cavallo

ENHANCED VARIABLE-GAIN SLIDING MODE CONTROL FOR ROBOT
MANTIPULATORS ..ottt et e e e et e e et e e s et e e e ettt e eeeaaeeesaateessnaaeeesenaneesaaeeeeans 1616
Gian Paolo Incremona, Matteo Rubagotti, Mara Tanelli, Antonella Ferrara

DESIGN OF SLIDING MODE CONTROLLERS FOR QUADROTOR VEHICLES VIA
FLATNESS-BASED FEEDBACK AND FEEDFORWARD LINEARIZATION STRATEGIES................ 1622
Luca Bascetta, Gian Paolo Incremona

SLIDING MODE CONTROL OF A DC-DC DUAL ACTIVE BRIDGE USING THE
GENERALIZED SPACE-STATE AVERAGING DESCRIPTION .......oooiiiiiiiiiieeeeeeee e 1628
Arnau Doria-Cerezo, Federico M. Serra, Domingo Biel, Robert Grifio

FAULT IDENTIFICATION VIA SLIDING MODE OBSERVERS IN NONLINEAR SYSTEMS
NOT SATISFYING MATCHING AND MINIMUM PHASE CONDITIONS........cccecvirieinieieinieneecnienee 1634
Alexey Zhirabok, Alexander Zuev, Alexey Shumsky

SOC AND DIFFUSION RATE ESTIMATION IN REDOX FLOW BATTERIES: AN I&I-
BASED HIGH-GAIN OBSERVER APPROACH.........ccocoiiiieiieietseete ettt e 1640
Alejandro Clemente, Andreu Cecilia, Ramon Costa-Castello

IMPROVED STATE OF CHARGE ESTIMATION OF LITHIUM-ION BATTERY CELLS..................... 1645
Jiayi Su, Alia Strandt, Susan Schneider, Edwin Yaz, Fabien Josse

AN INTEGRATED MODEL OF THE KITE AND TETHER DYNAMICS OF A MARINE
HYDROKINETIC ENERGY HARVESTING SYSTEM....cccuiiiiiiiiiieieeiee ettt eee e 1651
Miguel Alvarez, Debapriya Bhattacharjee, Chris Vermillion, Hosam K. Fathy

BATTERY STATE OF HEALTH ESTIMATION VIA REINFORCEMENT LEARNING .........ccccoeuvee.e. 1657
D. Natella, F. Vasca

MPC FOR COLLABORATIVE HEAT TRANSFER IN A DISTRICT HEATING NETWORK
WITH DISTRIBUTED RENEWABLE ENERGY GENERATION AND STORAGE ......cccooevvvveeeieenenn. 1669
Lilli Frison, Axel Oliva, Sebastian Herkel

ORBIT KEEPING ABOUT THE MARTIAN MOONS WITH A ROBUST PATH FOLLOWING
CONTROL ...ttt ettt sttt ettt b e st b et b e st be bbbt ebe e 1675
Rodolfo Batista Negri, Antonio F. B. De A. Prado

FLIGHT CONTROL DESIGN FOR A VALIDATED XV-15 TILT ROTOR MODEL: H., VS
LINEAR PARAMETER VARYING ..ottt sttt sttt st seese e 1681
Hao Yang, Rafael M. Morales

AN INTERPOLATED MODEL RECOVERY ANTI-WINDUP FOR A CANARD-GUIDED
PROJECTILE SUBJECT TO UNCERTAINTIES........ccteiiiietrieiete ettt 1693
Sovanna Thai, Clement Roos, Jean-Marc Biannic, Spilios Theodoulis

FAULT TOLERANT CONTROL OF A QUADPLANE UAYV USING SLIDING MODES...........cccoveunee. 1699
Ibrahim Mizrak, Halim Alwi, Christopher Edwards



AN AUTOMATED APPROACH FOR THE DESIGN OF A FAULT TOLERANT
CONTROLLER. ..ottt et e et e e e et e e e et e s et e e e eaeteeseaaaeeseeaaeeeseneteeseaeeesasaseessaaeeesanns 1705
Liam Vile, Halim Alwi, Christopher Edwards

PROBABILISTIC INVERSE VELOCITY OBSTACLE FOR FREE FLYING QUADROTORS ............... 1711
Ishaan Khare, Jyotish Poonganam, Bharath Gopalakrishnan, K. Madhava Krishna

RISK-SENSITIVE MOTION PLANNING USING ENTROPIC VALUE-AT-RISK ......coovoiiiiiiieeeiieeene 1726
Anushri Dixit, Mohamadreza Ahmadi, Joel W. Burdick

DEPTH-FIRST COUPLED SENSOR CONFIGURATION AND PATH-PLANNING IN
UNKNOWN STATIC ENVIRONMENTS.......ootitiitiietiieieiirieiettstete ettt ettt eve et es e sesseneene s 1733
Chase St. Laurent, Raghvendra V. Cowlagi

RESOURCES TO SUPPORT A FIRST COURSE IN FEEDBACK, DYNAMICS AND
(60,118 1 20 ) PPN 1739
J. A. Rossiter

ROAD BOUNDARY MODELING FOR AUTONOMOUS BUS DOCKING SUBJECT TO
RECTANGULAR GEOMETRY CONSTRAINTS ....c.ootiiietirieieterieiettrieiete sttt seese st seese e seenesaene 1745
Amal Elawad, Nikolce Murgovski, Mats Jonasson, Jonas Sjoberg

A CAUSAL MODEL-BASED PLANNER FOR THE RECONFIGURATION OF CONTINUOUS
PROCESSES ...ttt ettt e e e et e e ettt e e et e e eaaeeeseateeesemteeesensaeesanaaeesaneaeeesnnaneesansaeeaans 1751
Christopher Reinartz, Thomas Thuesen Enevoldsen, Roberto Galeazzi, Ole Ravn

GAUSSIAN PROCESSES FOR IMPROVED DYNAMIC MODELING IN THE PREDICTIVE
CONTROL OF AN ARDUINO TEMPERATURE CONTROL LAB .....cooooiiiiiieeeeeee e 1757
Idris Sadik, Armin Kiiper, Steffen Waldherr

FROM ALARM SYSTEM EVENTS TOWARDS QUALITY INSPECTION OF THE FINAL

PRODUCT: APPLICATION TO A SEMICONDUCTOR INDUSTRY .....oooveirieieiiieieierieieiesieeeie e 1768
Mohammed Al-Kharaz, Bouchra Ananou, Mustapha Ouladsine, Michel Combal, Jacques
Pinaton

ADVANCED HIERARCHICAL PREDICTIVE ROUTING CONTROL OF A SMART DE-
MANUFACTURING PLANT ...ttt e et e et e e s eate e e e eae e e s eeasaeesemaaeessaaeessnseeesarseeeeans 1774
R. Boffadossi, L. Fagiano, A. Cataldo, M. Tanaskovic, M. Lauricella

OUTPUT MANEUVERING FOR CARTESIAN 3D PRINTER ....ccoccooiiiiiiiieirieeeees e 1780
Andreas Hanssen Moltumyr, Mathias Hauan Arbo, Jan Tommy Gravdahl

ANOMALY DETECTION FROM CYBER THREATS VIA INFRASTRUCTURE TO
AUTOMATED VEHICLE ........oooioiiiiiiiie e ettt et e e e et e e et e s eaaaeesentaeessaaeessnaeeesanneeeeans 1788
Chris Van Der Ploeg, Robin Smit, Alexis Siagkris-Lekkos, Frank Benders, Emilia Silvas

PRACTICAL CHALLENGES IN CACC COMMUNICATION: ITS G5, LTE UU, AND LTE
SIDELINK PS5ttt et e e et e e et e e s e e e e et e e et e e s et e eeeseateeeseaaaeesanaeeessnnaeeesanneens 1795
Haitao Xing, Bruno Cimoli, Igor Passchier, Geerd Kakes, Victor Ho, Henk Nijmeijer

LATERAL VEHICLE FOLLOWING IN A COOPERATIVE VEHICLE PLATOONING
APPLICATION: AN Ho APPROACH ..ottt s 1802
Daniel Van Den Berg, Chris Van Der Ploeg, Mohsen Alirezaei, Nathan Van De Wouw

MODEL-PREDICTIVE CRUISE CONTROL FOR DIRECT TELEOPERATED DRIVING

Dmitrij Schitz, Gaetano Graf, Dominik Rieth, Harald Aschemann



A NOVEL NONLINEAR ADAPTIVE CRUISE CONTROLLER FOR VEHICULAR
PLATOONS ...ttt ettt sttt et b et et b e bt e bttt e bt s b et e bt s bt eb e et et e st st et ebesbenaenentens 1814
lasson Karafyllis, Dionysis Theodosis, Markos Papageorgiou

FAULT DETECTION FILTER FOR DISCRETE-TIME MARKOV JUMP LUR’E SYSTEMS ................ 1826
Leonardo De Paula Carvalho, Bayu Jayawardhana, Oswaldo Luiz Do Valle Costa

PARAMETER IDENTIFICATION BASED HEALTH MONITORING FOR A PRIMARY

FLIGHT CONTROL ELECTROMECHANICAL ACTUATOR .....ooviiieeeeeee e 1832
Benjamin Wauthion, Paul Alexandre, Dan Telteu-Nedelcu, Mohamed Lalami, Michel
Kinnaert

TOWARDS A UNIFIED APPROACH TO DETECTION OF FAULTS AND CYBER-ATTACKS

IN INDUSTRIAL INSTALLATIONS ..ottt sttt sttt sttt sttt sttt ee 1839
Jan Koscielny, Michal Syfert, Andrzej Ordys, Pawel Wnuk, Jakub Mozaryn, Bartlomiej
Fajdek, Vicenc Puig, Krzysztof Kukielka

FILTER-BANK APPROACH WITHIN TIGHTLY-COUPLED NAVIGATION SYSTEM FOR
INTEGRITY ENHANCEMENT IN MARITIME APPLICATIONS ......ooooiiiiiiieeeeee e 1845
S. Liu, J. J. Gehrt, D. Abel, R. Zweigel

A FULLY DATA-DRIVEN APPROACH FOR LEAK LOCALIZATION IN WATER
DISTRIBUTION NETWORKS ...ttt ettt e e et e e e et e e e et e e e eaaaee s et eeeseaaeeeseaaneesanneeeans 1851
Luis Romero, Viceng Puig, Gabriela Cembrano, Joaquim Blesa, Jordi Meseguer

MPC-BASED COLREGS COMPLIANT COLLISION AVOIDANCE FOR A MULTI-VESSEL
SHIP-TOWING SYSTEM ..ottt ettt ettt ettt et be s eseabesseseeseseneesenseneesesseneesensensesenes 1857
Zhe Du, Vasso Reppa, Rudy R. Negenborn

ON CONVEX EMBEDDING AND CONTROL DESIGN FOR NONLINEAR HOMOGENEOUS
SYSTEMS ...ttt b et bbbt bbbt b et et b et et b et b b b e 1863
Konstantin Zimenko, Andrey Polyakov, Denis Efimov

LYAPUNOV FUNCTION COMPUTATION FOR NONLINEAR SYSTEMS THROUGH
DYNAMICAL EMBEDDING — A CASE STUDY ..ottt ettt 1869
Péter Polcz, Gabor Szederkényi

EXPONENTIAL STABILITY AND TUNING FOR A CLASS OF MECHANICAL SYSTEMS............... 1875
Carmen Chan-Zheng, Pablo Borja, Nima Monshizadeh, Jacquelien M. A. Scherpen

ON NUMERICAL CONSTRUCTION OF WORSE-CASE CONVERGENCE RATES FOR
DISCRETE-TIME LURYE SYSTEMS WITH ODD NONLINEARITIES .......cccccovetiineininecneneceene 1881
Xinyi Wang, Jingfan Zhang, Joaquin Carrasco, Peter Seiler

A GENERALIZED MATROSOV THEOREM FOR SIGNAL SETS ON TIME SCALES ..........cccecveuun.... 1887
Ti-Chung Lee, Ying Tan, Iven Mareels

FREQUENCY-DOMAIN TOOLS FOR STABILITY ANALYSIS OF HYBRID INTEGRATOR-
GAIN SYSTEMS ...ttt b et b e st b e st b e bt b e st e bt st et ebe st e e besaeneebe e 1895
S. J. A. M. Van Den Eijnden, M. F. Heertjes, W. P. M. H. Maurice Heemels, H. Nijmeijer

A UKF AND RLS BASED STATE AND PARAMETER ESTIMATION ALGORITHM FOR
SPARK-IGNITION ENGINES ..ottt ettt ettt ettt be st ebense st esesbeneesesseneesenes 1901
Vyoma Singh, Birupaksha Pal, Tushar Jain



HIGH PRECISION THICKNESS CONTROL IN A COLD ROLLING MILL USING A NON-
LINEAR ROLL STAND DEFLECTION MODEL ......ooooiiiiiiiie ettt e et e e seaee e 1907
Christopher Schulte, Xinyang Li, Dirk Abel, Gerhard Hirt

IMPROVED INITIALIZATION OF STATE-SPACE ARTIFICIAL NEURAL NETWORKS ................. 1913
Maarten Schoukens

COMPUTATIONALLY EFFICIENT APPLICATION OF SEQUENTIAL MONTE CARLO
EXPECTATION MAXIMIZATION TO CONFINED SINGLE PARTICLE TRACKING ........ccccccouuee..e. 1919
Ye Lin, Sean B. Andersson

DEVELOPMENT AND EVALUATION OF A STRAIGHTFORWARD METHOD TO
IDENTIFY THE ELASTIC STRUCTURE OF A LIGHTWEIGHT ROBOT .....ccocooiiiiiiiiiieeeeeeeees 1925
L. Phlippen, M. Vossel, M. De La Fuente, K. Radermacher

ADAPTIVE CONTROL AND IDENTIFICATION FOR HEATING DEMAND-RESPONSE IN
BUILDINGS ...ttt et e et e e et e e et e e s ettt e eeaaeeseaaeessaateeesansseesesseeesasaaeessneaeeesnneseesansaeeeans 1931
Johannes P. Maree, Sébastien Gros, Harald T. Walnum

CYBER-PHYSICAL MOBILITY LAB: AN OPEN-SOURCE PLATFORM FOR NETWORKED

AND AUTONOMOUS VEHICLES .......oooi oottt eae e e eae e e eaee e e eeaae s e eenneeeeeneeeeens 1937
Maximilian Kloock, Patrick Scheffe, Janis Maczijewski, Alexandru Kampmann, Armin
Mokhtarian, Stefan Kowalewski, Bassam Alrifaee

DISTRIBUTED CONTROL OF NETWORKED SYSTEMS WITH NONLINEAR DYNAMICS
AND COUPLING CONSTRAINTS ..ottt ettt ettt saese st st sestestesestessesessensesessessesessens 1945
Zonglin Liu, Olaf Stursberg

DISTRIBUTED THREE-DIMENSIONAL PSEUDO MEASUREMENT KALMAN FILTER
WITH ANGLE-ONLY MEASUREMENTS ..ottt sttt 1951
Shaoming He, Hyo-Sang Shin, Mingfeng Qi, Antonios Tsourdos

TOWARDS ASYNCHRONOUS ADMM FOR DISTRIBUTED MODEL PREDICTIVE
CONTROL OF NONLINEAR SYSTEMS ...ttt eee et eat e eaaseent e saaeeeaaeesaseeenneans 1957
Daniel Burk, Andreas Volz, Knut Graichen

A ROBUST MPC METHOD FOR MICROGRID ENERGY MANAGEMENT BASED ON
DISTRIBUTED OPTIMIZATION .....ouutiiiiiiiii oottt s et e e e et e s eaaaeesenaaeeseneaeesenneeesanneeeeans 1963
Vittorio Casagrande, lonela Prodan, Sarah K. Spurgeon, Francesca Boem

DISTRIBUTED MODEL PREDICTIVE CONTROL BASED ON DUAL DECOMPOSITION
WITH NEURAL-NETWORK-BASED WARM START .....cooiiteieeee ettt eeeeeseane e 1969
P. Chanfreut, A. Sanchez-Amores, J. M. Maestre, E. F. Camacho

MULTI-OBJECTIVE MINIMUM TIME OPTIMAL CONTROL FOR LOW-THRUST
TRAJECTORY DESIGN ..ottt sttt sttt sttt ettt sttt s te e esesbe st esesseneesesseneesesseneesesseneesenes 1975
Nikolaus Vertovec, Sina Ober-Blobaum, Kostas Margellos

MODELING AND OPTIMAL CONTROL OF ENERGY STORAGE STRATEGY FOR
BATTERY LIFE EXTENSION VIA MODEL PREDICTIVE CONTROL........coooiiiiiiieeeeeeeeeeeeeeeeeeeee 1981
Muhammad Shehzad, Florimond Gueniat

ADAPTIVE OPTIMAL TRAJECTORY TRACKING CONTROL OF CONTINUOUS-TIME
SYSTEMS ...ttt e b ettt b e s b et s bt s e b e s e ne e b et e st e b e s ene e b et e st e b et e st e b e teneene e 1987
Etienne Biihrle, Florian Kopf, Jairo Inga, Soren Hohmann



ON THE SOLUTION OF THE TRAVELLING SALESMAN PROBLEM FOR NONLINEAR
SALESMAN DYNAMICS USING SYMBOLIC OPTIMAL CONTROL ......ccoooeiiiiiiiiieeeeeeeeeeeee e 1995
Alexander Weber, Alexander Knoll

ON TOPOLOGICAL EQUIVALENCE IN LINEAR QUADRATIC OPTIMAL CONTROL..................... 2002
Wouter Jongeneel, Daniel Kuhn

ON THE CONVERGENCE OF TIME-OPTIMAL MANEUVERS OF FAST-OSCILLATING
CONTROL SYSTEMS ...ttt ettt e et e et e e et e e e et eesetaeeseeaaeessentteeseaeeesasaseeesaaeeesanns 2008
Lamberto Dell ’Elce, Jean-Baptiste Caillau, Jean-Baptiste Pomet

NURBS-BASED TRAJECTORY DESIGN FOR MOTION PLANNING IN A MULTI-
OBSTACLE ENVIRONMENT ..ottt ettt ettt ettt et e et eet e e et e e ses e e et e e saaeesaaeeneseesnneens 2014
Florin Stoican, Alexandru Postolache, Ionela Prodan

ON THE TAKE-OFF OF A SINGLE-WING QUADROTOR .......ccooeiiiiiiiieee et 2020
N. A. Aguillon, M. Bonilla, S. Salazar, M. Malabre, V. Azhmyakov

EXPERIMENTAL STUDY OF AERODYNAMIC DISTURBANCE REJECTION ON
MULTIROTOR UNMANNED AERIAL VEHICLES ......c.ooooiiiiiiiiieeeie e 2026
Jawhar Chebbi, Yves Briere

ROBUST TRACKING SCHEME FOR AN EXPERIMENTAL QUADROTOR..........cccoevieiieiieieereien, 2033
L. A. Blas, M. Bonilla, S. Salazar, M. Malabre, V. Azhmyakov

ATTITUDE STABILIZATION OF A QUADROTOR WITH QUATERNIONS WITHIN THE
LPV FRAMEWORK .......ootiiiiiiitie ettt ettt ettt ettt e e et e et e e e te e et e eateeeateseaeeenteeeaeeeaeeenaeeenneas 2039
Abdallah T. H. Altalmas, Adwait Datar, Herbert Werner

TRANSFER FROM EXISTING FLIGHT CONTROL OF UNDER-ACTUATED AERIAL
VEHICLES TO INTERACTION CONTROL OF AERIAL SLUNG LOAD SYSTEMS .......ccocecivvnieenne 2045
Yushu Yu, Rong Guo, Kaidi Wang, Vincenzo Lippiello

OBSERVABILITY FOR PORT-HAMILTONIAN SYSTEMS ...t 2052
Birgit Jacob, Hans Zwart

SURROGATE-BASED H, MODEL REDUCTION OF PORT-HAMILTONIAN SYSTEMS.....ccoovveevne.. 2058
Tim Moser, Julius Durmann, Boris Lohmann

PASSIVITY-BASED CONTROL FOR THE CART-POLE IN IMPLICIT PORT-
HAMILTONIAN REPRESENTATION: AN EXPERIMENTAL VALIDATION .....cccovviiiiiiiicieeeeeeee 2080
Alex S. Huaman, Oscar B. Cieza, Johann Reger

OBSERVER AND DYNAMIC FEEDBACK STABILIZING CONTROL DESIGN FOR
GENERALIZED HAMILTONIAN SYSTEMS WITH UNSTRUCTURED DYNAMICS.........cccceevvenneen 2086
Seyedabbas Alavi, Nicolas Hudon

DATA DEPENDENT CONCURRENT STORAGE SIZING AND CONTROL DESIGN FOR
FREQUENCY SUPPORT IN ISOLATED POWER SYSTEMS ....cccoiiimiiininicineniceneneeeseseeesieseeieneene 2092
Spyridon Chapaloglou, Damiano Varagnolo, Francesco Marra, Elisabetta Tedeschi

ENHANCED LMI-BASED DAMPING CONTROL IN POWER NETWORKS THROUGH A
HIGH VOLTAGE DIRECT CURRENT LINE .....coociiiiiiiieirieieeeeneeeeseeitsie ettt 2098
Sjoerd Boersma, Luigi Vanfretti, Abdelkrim Benchaib

TWO-STAGE ROBUST UNIT COMMITMENT WITH UNCERTAIN DEMAND RESPONSE .............. 2104
Youngchae Cho, Takayuki Ishizaki, Jun-Ichi Imura



MODEL PREDICTIVE CONTROL FOR AC/DC ENERGY MANAGEMENT OF A MODULAR
MULTILEVEL CONVERTER OPERATED IN GRID-FORMING MODKE .......ccccoeiiiiiiieieeieeeeeeeeeeeae 2110
Rayane Mourouvin, Jing Dai, Sjoerd Boersma, Seddik Bacha, Didier Georges, Abdelkrim
Benchaib

OPTIMAL OPERATION OF MICROGRIDS WITH RISK-CONSTRAINED STATE OF
CHARGE ...ttt ettt ettt et e e bt b et e st s b et e bt st et e st s b e st eseebeneesesbe st esesbeneenesbeneenenee 2116
Jie Lei, Christian A. Hans, Pantelis Sopasakis

FEEDFORWARD GENETIC CIRCUITS REGULATE THE PRECISION OF EVENT TIMING ............. 2127
Supravat Dey, Sherin Kannoly, Pavol Bokes, John J Dennehy, Abhyudai Singh

A MODEL-BASED PROGNOSIS APPROACH TO PROTON EXCHANGE MEMBRANE

WATER ELECTROLYSIS SYSTEM ..ottt sttt sttt sttt saese st saenesnens 2133
Om Prakash, Sumit Sood, Mahdi Boukerdja, Belkacem Ould-Bouamama, Jean-Yves Dieulot,
Anne-Lise Gehin, Mathieu Bressel

MODEL-BASED DIAGNOSIS OF PROTON EXCHANGE MEMBRANE WATER

ELECTROLYSIS CELL: BOND GRAPH BASED APPROACH .........ccocoviiiiiiiieceeeeeeceeeeee e 2139
Sumit Sood, Om Prakash, Mahdi Boukerdja, Belkacem Ould-Bouamama, Jean-Yves Dieulot,
Mathieu Bressel, Anne-Lise Gehin

MOTION CONTROL STRATEGY BASED ON INTEGRATED TRAJECTORY FOR THE
PENDIUBOT ...ttt ettt et et e et e e e et e e et e e s et e e e s aaeeeseaaeeesamaeeessaaaeeesenaneeseaeeeenns 2151
Lejun Wang, Xuzhi Lai, Pan Zhang, Min Wu

DESIGN AND COMPARISON OF ACTIVE DISTURBANCE REJECTION APPROACHES
FOR THE VELOCITY TRACKING CONTROL OF HYDROSTATIC TRANSMISSIONS........ccccceuenee 2157
Dang Ngoc Danh, Harald Aschemann

ADAPTIVE REGULATION PROBLEM FOR LINEAR SYSTEMS WITH STATE, INPUT AND
OUTPUT DELAY S, .ottt ettt et e et e e ettt e eeataeesataeesesateeessaeseesantaeesssteeessneseesaaseessnsaeeesnnnns 2169
Aleksei V. Paramonov, Dmitry N. Gerasimov, Viladimir O. Nikiforov

I-DREM MRAC WITH TIME-VARYING ADAPTATION RATE & NO A PRIORI
KNOWLEDGE OF CONTROL INPUT MATRIX SIGN TO RELAX PE CONDITION.........cccoovvvveneeenn. 2175
Glushchenko A. I, Petrov V. A, Lastochkin K. A

ADAPTIVE FEEDBACK NOISE ATTENUATION IN THE PRESENCE OF PLANT
UNCERTAINTIES - A DUAL YOULA-KUCERA APPROACH..........ccoooiiiiioieeeeeeeeeee et 2181
loan Dore Landau, Bernard Vau, Gabriel Buche

LIBRARY-BASED ADAPTIVE OBSERVATION THROUGH A SPARSITY-PROMOTING
ADAPTIVE OBSERVER ...ttt ettt e e e e e et e e e eae e e s et e e e et eeseaaneeseneeeeans 2187
Andreu Cecilia, Ramon Costa-Castello

MULTI-OBJECTIVE OPTIMIZATION OF A PATH-FOLLOWING MPC FOR VEHICLE
GUIDANCE: A BAYESIAN OPTIMIZATION APPROACH ....ccoccoiiiiiirieieirieeeeeeeeee e 2197
Ali Gharib, David Stenger, Robert Ritschel, Rick Vofwinkel

DISTRIBUTED ALTERNATING DIRECTION METHOD OF MULTIPLIERS USING FINITE-
TIME EXACT RATIO CONSENSUS IN DIGRAPHS.......cooeiiiieee ettt eaee e 2205
Wei Jiang, Themistoklis Charalambous

A CONVEX RELAXATION APPROACH FOR THE OPTIMIZED PULSE PATTERN
PROBLEM ..ottt ettt ettt s ekt s ekt s et et e st e e ese st et ese et et ese et entesesteseseetenaenestens 2213
Lukas Wachter, Orcun Karaca, Georgios Darivianakis, Themistoklis Charalambous



LOCAL LINEAR CONVERGENCE OF STOCHASTIC HIGHER-ORDER METHODS FOR
CONVEX OPTIMIZATION ...ttt ettt e et e e e e e e e e et ae e e e e e s ssansaaeeeeeessesnaaseeeeeesannns 2219
Daniela Lupu, lon Necoara

RANDOM COORDINATE DESCENT METHODS FOR NON-SEPARABLE COMPOSITE
OPTIMIZATION ..ottt ettt et et e et e e eat e e eaa e e et e e eaaeeeateeeaaeeeaseesaaeesateesaseesnneens 2225
Liliana Maria Ghinea, Ion Necoara, Marian Barbu

BLOCK BFGS BASED DISTRIBUTED OPTIMIZATION FOR NMPC USING POLYMPC ................... 2231
Yuning Jiang, Petr Listov, Colin N. Jones

REAL-TIME MULTI-OBJECT TRACKING USING ADAPTIVE FILTERING AND FILTER

BANKS FOR MARITIME APPLICATIONS ......oiiiiiieitrieieitetetete ettt sttt ettt st s ee 2239
Jiaying Lin, Aravindaraja Puthiyavinayagam, Shuchen Liu, Martin Kurowski, Jan-Joran
Gehrt, René Zweigel, Dirk Abel

MODELING AND CONTROL OF A HIGHLY MODULAR UNDERWATER VEHICLE WITH
EXPERIMENTAL RESULTS ...ttt ettt et e e et e e eeaae e e s snaaeesesnteeessnnseesansseessnnaeeeennens 2245
Erik Rentzow, Thilo Miiller, Matthias Golz, Sebastian Ritz, Martin Kurowski, Torsten Jeinsch

HARDWARE-IN-THE-LOOP TRAJECTORY TRACKING AND COLLISION AVOIDANCE
OF AUTOMATED INLAND VESSELS USING MODEL PREDICTIVE CONTROL..........ccoceevveunrennnne. 2251
Martin Kosch, Ahmed Elkhashap, Philipp Koschorrek, René Zweigel, Dirk Abel

INTEGRAL SLIDING MODE CONTROL FOR A MARINE GROWTH REMOVING ROV

WITH WATER JET DISTURBANCE ......ccoooiiiiiieieeeeit ettt sttt sttt se e 2265
Malte Von Benzon, Fredrik Sorensen, Jesper Liniger, Simon Pedersen, Sigurd Klemmensen,
Kenneth Schmidt

THREE-PHASE AUTOMATIC CROSSING FOR A PASSENGER FERRY WITH FIELD
TRIALS ...ttt ettt e et e et e e et et e e eateeeeeaaaeesemtaeesssteeessaseeesanseeessnsteeesaneseesanseeesennaeeeennnes 2271
Glenn Bitar, Bjorn-Olav H. Eriksen, Anastasios M. Lekkas, Morten Breivik

ROBUST ZONOTOPIC SET-MEMBERSHIP APPROACH FOR MODEL-BASED
PROGNOSIS: APPLICATION ON LINEAR PARAMETER-VARYING SYSTEMS.......c.cccecvvvverierennne. 2278
Ahmad Al-Mohamad, Viceng¢ Puig, Ghaleb Hoblos

OBSERVER-BASED FAULT-TOLERANT LEADER-FOLLOWING CONTROL FOR MULTI-
AGENT SYSTEMS ..ottt et e e e e e ettt e e et e e e aa e e e s eateeeeaaseeseaaaseesenaaeesseaeeesnnaneesaseeeaans 2285
Juan Antonio Vazquez Trejo, Damiano Rotondo, Manuel Adam Medina, Didier Theilliol

A ROBUST CONTROL APPROACH FOR FAULT TOLERANT CONTROL OF A

MULTICOPTER ... et e e e e et e e e e e e e et e e e eeaaeeeeeneeeeereeeeans 2291
Jordan Mabboux, Joél Bordeneuve-Guibe, Valérie Pommier-Budinger, Scott Delbecq, Ana
Truc-Hermel, Jean-Marie Kai

NEW DECISION RULES FOR FISHER DISCRIMINANT ANALYSIS: APPLIED TO FAULT
DIAGNOSIS ..ttt ettt et e a e s bbbt e bt et et e s b e st e bt eb e e bt et e st et et s b sbeebeeaees 2298
M. Amine Atoui, Vincent Cocquempot

SIMULTANEOUS INPUT AND STATE INTERVAL OBSERVERS FOR NONLINEAR
SYSTEMS WITH RANK-DEFICIENT DIRECT FEEDTHROUGH.......ccccccoceoiioiniiiiniieiniccicecnee 2311
Mohammad Khajenejad, Sze Zheng Yong

ATTITUDE OBSERVERS FOR THREE-VEHICLE HETEROGENEOUS FORMATIONS
BASED ON THE LAGRANGE-D’ALEMBERT PRINCIPLE.........ccccectviriiiniiieirienieiesereeieseeeiesie e 2317
Pedro Cruz, Pedro Batista, Amit Sanyal



ESTIMATION OF CARBON-DIOXIDE PRODUCTION DURING CYCLING BY USING A
SET-MEMBERSHIP OBSERVER ...ttt ettt e e et e e e e s eate e e e eaaneeeeaneeas 2323
Nadia Rosero, John J. Martinez, Maxime Chorin, Samuel Verges

PERFORMANCE BOUNDS FOR ROBUST ESTIMATION USING THE H, FILTER..........c...cccuuee... 2329
Karthik Ganapathy, Tyler Summers

FLUX OBSERVER FOR THE LEVITATED BALL WITH RELAXED EXCITATION

(0101151 1 1 (01 TR 2334
Alexey Ovcharov, Alexey Vedyakov, Kazak Sviatoslav, Bespalov Viadimir, Anton Pyrkin,
Alexey Bobtsov

A NOISE LESS-SENSING SEMI-IMPLICIT DISCRETIZATION OF A HOMOGENEOUS
DIFFERENTIATOR: PRINCIPLE AND APPLICATION........oooiiiiiiiiiiie ettt 2340
Loic Michel, Malek Ghanes, Franck Plestan, Yannick Aoustin, Jean-Pierre Barbot

INTERACTION MODELS FOR MERGING AND CUT-IN SCENARIOS.......coooeiiiiieiieeee e 2346
Amin Assadi, Pavlo Tkachenko, Luigi Del Re

AUTOENCODER-INSPIRED IDENTIFICATION OF LTI SYSTEMS .....ooiiiiiireieeeeeeeeeeeeie e 2352
Tobias Nagel, Marco F. Huber

CONTROLLER IDENTIFICATION FOR DATA-DRIVEN MODEL-REFERENCE
DISTRIBUTED CONTROL ..ottt ettt ettt ettt sttt st ettt sae e saen 2358
Tom R. V. Steentjes, Mircea Lazar, Paul M. J. Van Den Hof

CLOSED-LOOP IDENTIFICATION AND DEAD TIME ESTIMATION BASED ON
GENERALIZED MINIMUM VARIANCE EVALUATION ......oooiiiiiiee et eeaeeeeeaes 2364
Ryota Uematsu, Shiro Masuda

OPTIMAL LAUNCH TIME SELECTION IN TARGET-MISSILE-DEFENDER SCENARIO................... 2374
Heng Shi, Jihong Zhu, Minchi Kuang, Libing Hou

DISTRIBUTED LEADER-FOLLOWER FORMATION CONTROL FOR AUTONOMOUS
VESSELS BASED ON MODEL PREDICTIVE CONTROL ......ooooiiiiiiiiie ettt 2380
M. J. Van Pampus, A. Haseltalab, V. Garofano, V. Reppa, Y. H. Deinema, R. R. Negenborn

EXPERIMENTAL EVALUATION OF A NOVEL APPROACH TO COOPERATIVE CONTROL
OF MULTIPLE ROBOTS WITH ARTIFICIAL POTENTIAL FIELDS.......cooooviiiiiiiiii 2388
Alexander Schwab, Florian Littek, Jan Lunze

INCORPORATING PREDICTION IN CONTROL BARRIER FUNCTION BASED
DISTRIBUTIVE MULTI-ROBOT COLLISION AVOIDANCE........cciiiiiiiieieeeeee e 2394
Pravin Mali, K. Harikumar, Arun Kumar Singh, K. Madhava Krishna, P. B. Sujit

EFFICIENT SET-POINT FOLLOWING OF SELF-ORGANISING AGENTS OVER RANDOM
COMMUNICATION NETWORKS ..ottt ettt sttt sttt sttt st s ee 2400
Philipp Welz, Jan Lunze

FLEXIBLE MPC-BASED CONFLICT RESOLUTION USING ONLINE ADAPTIVE ADMM................ 2408
Jerry An, Giulia Giordano, Changliu Liu

PARAMETERIZATION APPROACH OF THE FRENET TRANSFORMATION FOR MODEL
PREDICTIVE CONTROL OF AUTONOMOUS VEHICLES ...ttt 2414
Rudolf Reiter, Moritz Diehl



DISTRIBUTED SOLUTION OF MIQP PROBLEMS ARISING FOR NETWORKED SYSTEMS
WITH COUPLING CONSTRAINTS ..ottt sttt sttt sttt sttt st seese e 2420
Zonglin Liu, Olaf Stursberg

CONVERGENCE OF THE VALUE FUNCTION IN OPTIMAL CONTROL PROBLEMS WITH
UNKNOWDN DYNAMICS ...ttt ettt et e e st e ae e st e e saa e e st e e saeesaaeesaseesaaeesaaeesaeesneesnes 2426
Andrea Pesare, Michele Palladino, Maurizio Falcone

DISTRIBUTED AND INEXACT PROXIMAL GRADIENT METHOD FOR ONLINE CONVEX
OPTIMIZATION ..ottt e et e e e et e e et e e e et e e s eaeeeseeaeeeesenateeseaseesasaseessaaeeesanes 2432
Nicola Bastianello, Emiliano Dall’ Anese

APPROXIMATE LQ OPTIMAL CONTROL USING HIGH-ORDER SYMPLECTIC
PARTITIONED RUNGE-KUTTA METHODS ......ccoooiitiiieirteieterientet ettt seese st seese e 2438
Markus Herrmann-Wicklmayr, Kathrin FlafSkamp

LP BASED BOUNDS FOR CESARO AND ABEL LIMITS OF THE OPTIMAL VALUES IN
NON-ERGODIC STOCHASTIC SYSTEMS ...ttt st 2444
Konstantin Avrachenkov, Viadimir Gaitsgory, Lucas Gamertsfelder

ADAPTIVE FEEDFORWARD CONTROL FOR RESET FEEDBACK CONTROL SYSTEMS -
APPLICATION IN PRECISION MOTION CONTROL. ......coooeiiiieeee ettt eeaee e 2450
Karst Brummelhuis, Niranjan Saikumar, Jan-Willem Van Wingerden, S. Hassan Hosseinnia

TIME REGULARIZATION AS A SOLUTION TO MITIGATE QUANTIZATION INDUCED
PERFORMANCE DEGRADATION........cciiiiiiieieesieteit ettt sttt sttt sttt sttt st eee st esesbe e esesseneene s 2458
Bas Kieft, S. Hassan Hosseinnia, Niranjan Saikumar

RESET BAND FOR MITIGATION OF QUANTIZATION INDUCED PERFORMANCE
DEGRADATION ...t e et e e et e e e et e e e e et e e s et e e e ettt e eeeaaeeesaaaeeessesaeeesenaeeesasaeeeeans 2465
Bas Kieft, S. Hassan Hosseinnia, Niranjan Saikumar

OPTIMAL ACTIVE VIBRATION ISOLATION SYSTEMS FOR MULTIPLE NOISE SOURCES.......... 2473
S. T. Spanjer, W. B. J. Hakvoort

DISTINGUISHABILITY ANALYSIS FOR MULTIPLE MASS MODELS OF SERVO
SYSTEMS WITH COMMISSIONING SENSORS ...ttt ettt eaae e e seatesseaaeeseaneeas 2479
Mathias Tantau, Lars Perner, Mark Wielitzka

MULTI-DIMENSIONAL CONTROL PERFORMANCE ASSESSMENT FOR MECHATRONIC
CLOSED-LOOP SYSTEMS ..ottt sttt sttt sttt sttt sttt sttt st ebe st ebeste st ebesteneene e 2487
Johannes Huemer, Markus Gurtner, Patrik Zips, Adrian Trachte, Andreas Kugi

STABILIZATION OF A HYPERBOLIC PDES-ODE NETWORK USING A RECURSIVE
DYNAMICS INTERCONNECTION FRAMEWORK ......cccceiiiiieiirieieiisieee ettt 2493
Jean Auriol, Federico Bribiesca-Argomedo, Silviu-Iulian Niculescu, Jeanne Redaud

DELAYED FINITE-DIMENSIONAL OBSERVER-BASED CONTROL OF 1D HEAT
EQUATION UNDER NEUMANN ACTUATION ......oooiiiiiiiiiteereeteete ettt ettt ettt eveeveeve e ennen 2500
Rami Katz, Idan Basre, Emilia Fridman

OBSERVER DESIGN FOR 2x2 LINEAR HYPERBOLIC PDES THAT ARE
BIDIRECTIONALLY COUPLED WITH NONLINEAR ODES.......ccooiiiiiiieieeteeeeee e 2506
Abdurrahman Irscheid, Nicole Gehring, Joachim Deutscher, Joachim Rudolph



DESIGN AND OPTIMIZATION OF MINIMUM-ORDER COMPENSATORS OF

DISTRIBUTED PARAMETER SYSTEMS VIA FUNCTIONAL OBSERVERS AND

UNKNOWN INPUT FUNCTIONAL OBSERVERS ...ttt ettt eeaeeeseaae e 2518
Michael A. Demetriou, Weiwei Hu

MAXIMUM ALLOWABLE TIME DELAY FOR AGGRESSIVE LOAD FREQUENCY
CONTROL OF NETWORKED ELECTRIC POWER SYSTEMS ......ccovtimiiiiniieniceniereeneieeneeneeeneene 2531
Leonidas Dritsas, Anthony Tzes

PASSIVE SUPERVISION OF A HYDROGEN BASED POWER CELL WITH VIRTUAL

Houria Chaabna, Jean-Yves Dieulot, Sumit Sood

AN ENERGY-BASED MODELING APPROACH TO THE INDUCTION MACHINE..........cccccooevnnene. 2543
Luis Miguel Esquivel-Sancho, Roberto Pereira-Arroyo, Mauricio Mufioz-Arias

REFERENCE GOVERNOR FOR SWITCHING CONVERTERS WITH POWER FACTOR
CORRECTION ...ttt e et e et e e ettt eeeeaaeeesemaaeeseaaeeeeaasseesansaeessssseeesnnaseesaaseessnseeeesnnnes 2549
Luca Cavanini, Gionata Cimini, Francesco Ferracuti, Gianluca Ippoliti

CONTROL OF SMART BUILDINGS AND UTILITY-SCALE BATTERIES ENABLING 24/7
CARBON-FREE ENERGY ...ttt sttt sttt sttt st sttt sttt sttt be e 2555
Faran A. Qureshi, Jeff S. Shamma

ECONOMIC CONTROL OF HYBRID ENERGY SYSTEMS COMPOSED OF WIND TURBINE
AND BATTERY ...ttt sttt sttt ettt st etttk e e et e st e e eseete s ese et e sese et enseseesensesessensesensans 2565
Abhinav Anand, Stefan Loew, Carlo L. Bottasso

MPC-BASED REINFORCEMENT LEARNING FOR ECONOMIC PROBLEMS WITH
APPLICATION TO BATTERY STORAGE ...ttt ettt eaee e s eaae e 2573
Arash Bahari Kordabad, Wengi Cai, Sebastien Gros

DISCRETE-TIME ONLINE OPTIMIZATION OF A MICROBIAL ELECTROLYSIS CELL FOR
MAXIMIZING HYDROGEN PRODUCTION ......oooviiiiiiiiiieeeeetee ettt ettt et eeaae et eeaeeenneas 2579
José De Jesus Colin Robles, Ixbalank Torres, Victor Alcaraz Gonzalez

SELF-TUNING MODEL PREDICTIVE CONTROL FOR SIGNALIZED TRAFFIC JUNCTIONS.......... 2585
Luana Chetcuti Zammit, Simon G. Fabri, Kenneth Scerri

MPC-BASED ENERGY MANAGEMENT SYSTEM DESIGN FOR A SERIES HEV WITH
BATTERY LIFE OPTIMIZATION.......c.ccomtiiiimiiiiinieiiintetetnteieetntetetss ettt saese e euestsaese e saesesesaenenens 2591
Iman Shafikhani, Christofer Sundstrém, Jan Aslund, Erik Frisk

OBSERVER BASED PREDICTIVE CONTROLLER FOR HALL-HEROULT PROCESS ....................... 2597
Lucas José Da Silva Moreira, Gildas Besancon, Francesco Ferrante, Mirko Fiacchini, Hervé
Roustan

QUASI-ONLINE DISTURBANCE REJECTION FOR NONLINEAR PARABOLIC PDE USING
A RECEDING TIME HORIZON CONTROL.......oooiiiiiieeee ettt ettt e et s e eaaeesseaeeeens 2603
Thérese Azar, Laetitia Perez, Christophe Prieur, Emmanuel Moulay, Laurent Autrique

CONTRACTS OF REACTIVITY ..ottt ettt ettt ettt sttt et 2611
Tung Phan-Minh, Richard M. Murray

ADAPTIVE SUPERTWISTING CONTROLLER WITH REDUCED SET OF PARAMETERS................ 2627
Mohammed Taleb, Franck Plestan



ROBUST FREQUENCY ESTIMATION OF MULTI-HARMONIC SIGNALS.......ccccctrerinireeneneeeieen 2633
Ilario A. Azzollini, Michelangelo Bin, Pauline Bernard, Lorenzo Marconi

DMPC-BASED DATA-PACKET DROPOUT COMPENSATION IN VEHICLE PLATOONING
APPLICATIONS USING V2V COMMUNICATIONS ... 2639
Ovidiu Pauca, Anca Maxim, Constantin F. Caruntu

ESTABLISHING LOCAL STRONG ACCESSIBILITY OF LARGE-SCALE NONLINEAR
SYSTEMS BY REPLACING THE LIE ALGEBRAIC RANK CONDITION ......cccccvimeininieiniinieeneeenes 2645
L. Gerard Van Willigenburg, Johannes D. Stigter, Jaap Molenaar

DYNAMIC AND TIME EFFICIENT DATA ASSIGNMENT VIA THE POINTERS MATRIX................ 2651
Christine Kloock, Herbert Werner

CARDINALITY MINIMIZATION IN SEMI-DEFINITE PROGRAMS: A CONVEX
APPROACH. ...ttt ettt ettt b ettt st et eb e sttt st et ebe st seebenaene 2656
Maryam Babazadeh

REACHABLE TUBE COMPUTATION OF UNCERTAIN LTI SYSTEMS USING SUPPORT
FUNCTIONS. ...ttt ettt ettt st b st b ekt s et e e e st st e e e st et et es e et et es e et eteseeteseseesenaenestens 2670
Martin Fauré, Jérome Cieslak, David Henry, Anatole Verhaegen, Finn Ankersen

EXTRACTION OF A COMPUTER-CERTIFIED ODE SOLVER.......ccccccectiiiinirieiiinieeenieeseieesieeeee 2676
Grigory Devadze, Lars Flessing, Stefan Streif

Author Index





