4th Modeling,
Estimation and Control

Conference
(MECC 2024)

IFAC PapersOnline Volume 58, Issue 28

Chicago, lllinois
27-30 October 2024

Part 1 of 2

Editors:

Marcello Canova
Simona Onori

ISBN: 979-8-3313-1352-4



Printed from e-media with permission by:

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

proceedings

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© (2024) by the authors

Open access publication under the CC-BY-NC-ND License
https://creativecommons.org/licenses/by-nc-nd/4.0/

All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

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

PART 1
Modeling, Validation, and Control of the IEA-15MW Reference Wind Turbine and VolturnUS-S

Doyal Sarker, Dung Tran, Kazi Mohsin, Mohammad Odeh, Tuhin Das

Modeling and Identification of Quadrotor Dynamics Affected by Wind Stress........cccocevveeveeriieviieceesiecreeveennens 7
Yejin Wi, Marzia Cescon

Modeling of a Motor Driven Servo-Table with Significant Flexible Modes and Nonlinear
DISTUIDANCES ...ttt sttt ettt st b e sa ettt e s et b e s bt bt bt et en e e et nae st e neeueeanens 13
Zeshen Chen, Bin Yao

Modeling of the Power Dynamics of the IAN-R1 Nuclear Reactor Via the Koopman Operator............c......... 19
Andrés Amorocho, Jorge Sofrony

Geometric Graph Neural Network Modeling of Human Interactions in Crowded Environments ..................... 25
Sara Honarvar, Yancy Diaz-Mercado

The Cost of Transition: Modeling the Swimming Biomechanics of Bottlenose Dolphins to Estimate
COSE O TTANSPOTL ....veeuvieuiieeieeieetestteste et ete et e ettestteteesseessesssesssesseesseanseessesssesseesssenseenseenseessesssesssesseeseenseensesssenns 31
Ningshan Wang, Gabriel Antoniak, Kira Barton, Nicole West, K. Alex Shorter

Machine Learning-Based Lithium Ion Batteries Second-life Starting Threshold Estimation: Sizing
Optimization for Stationary APPLICALIONS ........cc.ecvieriieriierieieiiesteseeste et ereereeereesseesseesseessesssessaesseesseesseesesssens 37
Magdy Abdullah Eissa, Pingen Chen

Enhancing Hip Exoskeleton Tuning Performance with Machine Learning: An Anthropometric
Data-DIIVEN APPIOACH. ......coutiiitirtirtirieettet ettt ettt ettt sttt beeb e bt et et e s et e s bt sbe e bt e st ess et e besbesbeebesbeeanens 43
Salvador Echeveste, Md. Safwan Mondal, Subramanian Ramasay, Pranav A. Bhounsule

Data-Driven Learning-based Sensor Placement and Temperature Distribution Reconstruction in
Lithium-10n POUCK CelIS.......oouiiiiiiieiieieieie ettt sttt et st st e bt bt e st et e e sbesbesaeeaeeneans 49
Kiran Bhaskar, Christopher D. Rahn, Satadru Dey

Enhancing Reinforcement Learning for Automated Driving Through Virtual Lane Logic.......c.cccccoevencnennnee 55
A. Fasiello, F. Cerrito, V. Razza, M. Canale

Near-Optimal Trajectory Tracking in Quadcopters Using Reinforcement Learning............cccceeevveveevenreenreennens 61
Randal Engelhardt, Alberto Velazquez, Tohid Sardarmehni

Innovations in Teaching Vibrations and Control - Reinforcing Learning by Combining Portable Lab
Equipment and Virtual Labs .........cc.ooiiiiiiiiee ettt ettt b ettt ettt et enee s 66
Britt Walker, Fahim Dorsey, Vanessa Young, Connor Talley, Ayse Tekes

Encrypted Control Using Modified Learning with Errors-Based Schemes............cccccveviieeincieniienieneenieeieenene 72
Robert S. Lois, Daniel G. Cole

Reinforcement Learning-Based Adversarial Attack Generation Examples in Connected and
Autonomous Vehicles: A Case Study on Vehicular Platoons............ccooieiieiiiiiiiiieiieeeeec e 78
Shashank Dhananjay Vyas, Satadru Dey



Lyapunov-Based Reinforcement Learning Using Koopman Operators for Automated Vehicle
PATKINE ..ttt ettt bttt ettt et e a e bt et et e et e enteen e e eh e e ene e bt e bt e et et e eneeeneenteeteentean 84
Dhruv S. Kushwaha, Miaomiao Hu, Zoleikha A. Biron

Online Learning of Koopman Operator Using Streaming Data from Different Dynamical Regimes................ 90
Kartik Loya, Phanindra Tallapragada

Convergence and Numerical Complexity of Policy and Value Iterations in Linear-Quadratic
Discrete-Time Reinforcement LEeArning ..........cccueeeeiierieiieiteieeieetiesteeie ettt seee st e seeeseeeeesneeeneesseenseeseeneens 96
Lingyi Xu, Zoran Gajic

Physics-Informed Learning and Control of Nonlinear Systems in Quasi-LPV Framework: An
Extended Lagrangian-based APPrOach ...........ccvevieiiiiiiiieiieitieie ettt v e e e e steesaeebeesseseseeseesseeseessens 102
Nikhil Pagar, Atul Kelkar, Javad Mohammadpour Velni

Deep Learning Based Synchronization of Continuous-Time Multi-Agent Systems Using Output
FEEADACK ...ttt sttt s b e et a et sr et et eae 108
Da Zhang, Junaid Anwar, Syed Ali Asad Rizvi, Yusheng Wei

Active Learning for Efficient Data Acquiring in Coupled Multidisciplinary SyStems...........ccoecvevveervrecvernennen. 114
Negar Asadi, Seyede Fatemeh Ghoreishi

Load Estimation in @ SUCKEr-Rod PUMP......cc.ooiiiiiiiiieee e 120
Mojtaba Izadi, Charles R. Koch, Stevan Dubljevic

Electrolyte-Enhanced Single Particle Lithium Cell Models Including Electrolyte Convection....................... 126
Shuhua Shan, Christopher D. Rahn

An Empirical Study of Jetting Dynamic in Electrohydrodynamic Jet Printing...........cccccoveeenieniniinenencene. 132
Ali Bahrami, Kira Barton

A Framework for Modeling and Control for Extrusion-Based Additive Manufacturing............ccecceeverenneene. 138
Nazanin Farjam, Trushant Adeshara, Dawn Tilbury, Kira Barton

Advanced Engine Cooling System for a Gas-Engine Vehicle, Part II: Modeling External
L070351070)0153 1 -SSR 144
Insu Chang, Min Sun, David Edwards

Lithium-Ion Battery Anode-Voltage Estimation Using Data-Driven Method for DC Fast Charging
Control to Mitigate Lithium PLating ........cccooireriiiieniiiiinneeeete ettt 150
Bharat Kumar Hegde, Ibrahim Haskara

Range Estimation of Battery Electric Buses Using Hybrid Modeling...........c.ccveeveeiiiieieenieieeieceeereeveenns 156
Radu Pavel, Marcello Canova, Stephanie Stockar

Data-Driven Personalized Energy Consumption Range Estimation for Plug-in Hybrid Electric
Vehicles in Urban TraffiC.......ccvviiioiiiiiieee e ee e e e e e e e e eareeeeeaneeeeenreeeeennes 162
Mehmet Fatih Ozkan, James Farrell, Marcello Telloni, Luis Mendez, Stephanie Stockar

Reduced Order Linear Modelling and Identification for Diesel Engine SCR-ASC System
DHAGIIOSTICS ..ottt ettt et ettt b e e bt b e bt e st et et s bt bt e bt e bt ea s et e e s bbbt bt e bt e st ea et e b bbbt eaeenee 168
Sesha Charla, Peter H. Meckl, Bin Yao

Optimal Co-Design of Energy Management and Energy Storage Systems for Series Electric-
Hydraulic Hybrid VERICIES .......cc.ooiuiiiieieieee ettt ettt et et ssee e e 174
Amirhossein Taaghi, Yongsoon Yoon



Parameter Identification for Electrochemical Models of Lithium-Ion Batteries Using Bayesian

L0315 T0 011221 1 () o BTSRRI 180
Jianzong Pi, Samuel Filgueira Da Silva, Mehmet Fatih Ozkan, Abhishek Gupta, Marcello
Canova

Safety-Driven Battery Charging: A Fisher Information-guided Adaptive MPC with Real-time
Parameter IAeNtIfICATION ........c.eiuiiiiieieee ettt ettt b e bt bt a et e e et bbb e ene 186
Jorge Espin, Yuichi Kajiura, Dong Zhang

Enhanced Single Particle Model Applied to Lithium-Metal Battery Cells Using FDM..........ccccoccoveninencnnene. 192
Craig A. Chambers, M. Scott Trimboli, Gregory L. Plett

Test Trajectory Optimization for Parameterizing a Neural Network-Based Equivalent Circuit
Battery IMOGEL.......eeiieieeie ettt ettt ettt et ettt e e tb e et e te e st e b e en s e e ns e st e st et e et e enseensennaenneenns 198
Zahra Nozarijouybari, Hosam K. Fathy

On the Importance of Accurate Relative Motion Models for Target Vehicle Trajectory Tracking................... 204
Hamidreza Alai, Gaurav Sharma, Lee Alexander, Rajesh Rajamani

Experimental Model Identification of the Longitudinal Dynamics of an Electric Unicycle with a
HUMAN RIAET ...ttt sttt sn e 210
Levente Mihalyi, Xunbi A. Ji, Gabor Orosz, Dénes Takacs

Autonomous Vehicle Planning in Occluded Merges with Stochastic Safety Constraints............cccceeeueveenneenne. 216
Daniel Aguilar-Marsillach, Rouhollah Jafari, Stefano Bonasera

Experimental Study of Impacts of One-Pedal Driving on Lateral Stability of Electric Vehicles ..................... 222
Maxavier Lamantia, Zifei Su, Pingen Chen

Unlocking Targeted Energy Transfer in Phononic Lattices: Exploring Local Vibro-Impact
Nonlinearity in Multiple Local Resonator Metamaterials .............c.ccveevieviiiiieiinienieeieeieeee e seesie e ene e 228
Mohammad A. Al-Sheyyab, Mohammad A. Bukhari

Robust Iterative Learning for Collaborative Road Profile Estimation and Active Suspension
Control in Connected VERICIES .......c..oouiiiririiiiiiiecere ettt sttt 234
Harsh Modi, Mohammad R Hajidavalloo, Zhaojian Li, Minghui Zheng

Nonlinear Vibrations of Shape-Morphing Cantilever Plates: Modeling and Analysis .........ccccocevevenencneecnne 240
Burak Gulsacan, David Reiner, Cory Murphy, Matteo Aureli

Learning-Enhanced Active Vehicle Suspension Control Using Preview-Augmented Model
Predictive Control and GauSSIAN PIOCESS ........iiiiiiiiieiiiiiie ettt e e e eeee e e e e e s seeaaeeeeeeessesnsaaeeeeeessennns 246
Majid Mazouchi, Zhaojian Li, Vaibhav Srivastava, Wei-Che Tai, Jill Goryca

Rapid Resonator Characterization Using Phase Measurements and Extremum-Seeking Control ................... 252
Thomas A. Hinds, Nikhil Bajaj

Closed-Loop System Diagnostic Based on Inverse Frequency Response Function with Application
to an Electrohydraulic ACTIALOT ... ....oc.ii ittt ettt ettt et e e et e et eneeeseesneeees 258
Weichen Chen, Yongsoon Yoon, Neha Chaudhari, Zongxuan Sun

Robust Control Using Control Lyapunov Function and Hamilton-Jacobi Reachability...........cccccocerirenennene. 264
Chun-Ming Yang, Pranav A. Bhounsule

Sampled-Data Global Stabilization with Time-Varying, Arbitrary-Tight, and One-Sided Control
Constraints: A Variational-Equations APProach ...........ecieiieiieiiiie ettt 270
Mohammadreza Kamaldar, Ilya Kolmanovsky



The Concept of Parameterization-Invariance in System Identification Design...........ccccevveviieriieciencienienieennen. 276
Simon Kuang, Xinfan Lin

Data-Driven Estimation of Region of Attraction Using Koopman Operator and Reverse Trajectory.............. 282
Rober Velasco, Almuatazbellah Boker, Lamine Mili, Amir Abolmasoumi

Autoencoder-Based Metamodeling for Structural Design Optimization.............c.eeveceeevereeneenieesieeerennennennes 288
Fabian Schneider, Ralph J. Hellmig, Oliver Nelles

Optimization of Vibration-Based Reciprocating Compressor Valve Health Classification............c.ccccccevuenen. 294
Jacob J. Chesnes, Daniel A. Nelson, Jason R. Kolodziej

Optimal Design of an Off-Grid PV Charger System with Second-Life Batteries Considering
Performance Degradation.............cciecuieieeiir ettt ettt ettt et e ne et et teentesneenneens 300
Zifei Su, Caleb Dunlap, Pingen Chen

Sensor-Fusion-based Optimal Multi-Disturbance Filtering in Atomic Force Microscope Imaging................. 306
Jiarong Chen, Qingze Zou

Inverse Optimal Parametric QP: from the Construction of Constraints to the Selection of the Cost
FUNCHION. ..ttt et et b e st b e bt ettt e nb et e sbe bt e bt e st et et et e nbesbe bt eneenne 312
S. Yang, S. Olaru, P. Rodriguez-Ayerbe, M. Hovd

On NMPC-Based Rollover Avoidance Methods for Semi-Autonomous Forest Machines .............ccceveveennee.. 318
Tabish Badar, Jere Knuutinen, Juha Backman, Arto Visala

Safe Net-Recovery of Fixed-Wing Unmanned Aerial Vehicles Using Safety-Critical MPC.............c.cccceeueeee. 324
Hossein Nejatbakhsh Esfahani, Javad Mohammadpour Velni

Closed-Loop Model Identification and MPC-based Navigation of Quadcopters: A Case Study of
o T a (o 275 o o] o 1A 330
Mohsen Amiri, Mehdi Hosseinzadeh

Locomotion Control of Robot Walking on Moving Surface with Contingency Model Predictive
CONITOL (IMPC)...e ettt ettt ettt et e et e e st e et beessbeessbaessse e sbaaassaesssaessseesssaesssaessseeansaessseesnsennnns 336
Kuo Chen, Xinyan Huang, Xunjie Chen, Jingang Yi

Model Predictive Control for Battery Electric Vehicles Considering Energy Efficiency, Battery
Degradation and Tire WEAT...........ccveriieiieieiieiierie ettt steeteesbeebestaesteesseebeesseessesssesseesseesseessesssenssesseenses 342
Zifei Su, Magdy Abdullah Eissa, Marwan Qari, Pingen Chen

Nonlinear Model Predictive Control for Directional Drilling Applications ...........ccceereerierienoeeneeneeneee e 348
Jiamin Xu, Nazli Demirer, Vy Pho, He Zhang, Dongmei Chen

Fast Model Predictive Control of Input-Affine Systems: Application to the Hindmarsh-Rose
INEUION MOMEL.......eeiniieiiieie ettt et e e et e st e st e st e b e eneeeseees e e s e enseenseenseessesseesseenseenseensesnsenns 354
Alexandra Grancharova, Junhong Xie, Sorin Olaru

Distributed Model-Predictive Energy Management Strategy for Shipboard Power Systems
Considering Battery De@radation .............c.ocvveriieriieiieieiieieeite et ete et et esteereeseesbesssesteesaeeseessesssesseesseeseessens 360
Satish Vedula, Seyyed Shaho Alaviani, Olugbenga Moses Anubi

Nonlinear Model Predictive Control for Mitigating Epidemic Spread Using a Partial Differential

Equation Based Compartmental Dynamic Model ..........cocooiiriiiiiiiiiiiieieeee e 366
Logan Street, Deepak Antony David, Chunyan Liu, Shelley Ehrlich, Subramanian
Ramakrishnan



Enhancing Traffic Flow Via Feedback Linearization and Model Predictive Control Under Input
COMSLIAINES ...ttt sttt et et ettt b ettt e s bt s h e bt e ae e et e st et e bt s bt e bt eueee s et et enaesae e bt eueessensembenbentenbeeueenne 372
Arash Rahmanidehkordi, Amirhossein Ghasemi

Adversarially Robust Reduced Order Model Predictive Control: Balancing Performance and
EATICIEICY o.vvivieieete ettt ettt ettt e st e s te e beesbeeste e st e ese e seessaesbeesbeessessaesseenseenseesseeseeseenseensens 378
Akhil Ahmed, Ehecatl Antonio Del Rio-Chanona, Mehmet Mercangoz

Decentralized Droop-Based Finite-Control-Set Model Predictive Control of Inverter-Based
Resources in Islanded AC MiICTOZIId. ......couiviiiriiniriririeteteterene sttt sttt sbe s sae e eae 384
Ayobami Olajube, Koto Omiloli, Satish Vedula, Olugbenga M. Anubi

A New Parameter Tuning Method of Flocking Control Based on a Dual-Loop Model Predictive
COMNIOL SEIUCTUTE ...ttt ettt b bt h e ettt s bt bt e bt e bt es et et e sae s h e bt ebtea b et et e nbenbeebeebeenne 390
Gang Wang, Yan Chen

Aging-Aware Optimal Charging Threshold for EV Driving Range Estimating Based on Depth of
Discharge (DOD) MOGEING .....ccueetiiiieiiieiieet ettt ettt b ettt et e ae e sbe e bt et e e e esaesseesneeees 396
Magdy Abdullah Eissa, Pingen Chen

Conflict-Aware Data-Driven Safe Linear Quadratic CONtrol ............ccooecviiiiiieiiieiiiieeieeeree et 402
Ramin Esmzad, Nariman Niknejad, Hamidreza Modares

Transformer-Based Capacity Prediction for Lithium-ion Batteries with Data Augmentation...............cc......... 408
Gift Modekwe, Saif Al-Wahaibi, Qiugang Lu

Optimal Fast Charging of Lithium-Ion Batteries Through Continual Hybrid Model Learning........................ 414
Habtamu Hailemichael, Beshah Ayalew

Diagnosing and Decoupling the Degradation Mechanisms in Lithium Ion Cells: An Estimation
AAPPTOACK <.ttt ettt h e et h it a et et btk h e Rt en e et e b e ke eheeheeneen e et et e beebeeaeeneeneenes 420
Raja Abhishek Appana, Faissal El Idrissi, Prashanth Ramesh, Marcello Canova, Kimoon Um

Comparing Mass-Preserving Numerical Methods for the Lithium-Ion Battery Single Particle Model............ 426
Joseph N. E. Lucero, Le Xu, Simona Onori

Trajectory Shaper: A Solution for Disrupted Cooperative Adaptive Cruise Control..........ceceeevevenerrneneenenne 432
Anye Zhou, Zejiang Wang, Adian Cook

Maneuvering an Autonomous Spatial UniCYCIe .........coceeieieiiniininininiiieictcesesesie ettt 438
Maté B. Vizi, Gabor Orosz, Dénes Takacs, Gabor Stépan

Consideration of Vehicle Characteristics on the Motion Planner Algorithm .............ccoocvevieniieiieiicieeieieennene 444
Syed Adil Ahmed, Taehyun Shim

Energy-Optimal Trajectory Planning for Semi-Autonomous Hydraulic Excavators...........ccccevvevreiennennenne. 450
Alessandro Cupo, Leonardo Cecchin, Ozan Demir, Lorenzo Fagiano

Aerial and Ground Vehicles Collaboration for Automated Target Tracking Using Reinforcement
LLCAITIINE ...evviviiieeteet ettt ettt ettt e e e teeete et e esbeesbeesaesaeesseesseesseesseeseeassesseenseesseesseessessaesseesseenseesseeseeseenseenseas 456
R. Oliver Zanone, Javad Mohammadpour Velni

Soft Inflatable Knee Exosuit for Flexion Assistance in Swing Phase..........ccccccccoevinininniiiininnncnee 462
Jahnav Rokalaboina, Tolemy M. Nibi, Weijia Tao, Wenlong Zhang



LSTM-Based Estimation of Time-Varying Parameters in a Spatiotemporal PDE Model for
Prediction of Epidemic SPread .........cc.oo ittt ettt nes
Deepak Antony David, Logan Street, Subramanian Ramakrishnan, Manish Kumar

Stochastic Predictive Control with Time-Joint State Constraint Violation Probability Objective for
Drone Delivery of Medical PrOQUCES........c.coviriieiiieiieiecieceesie ettt aesaaesteeseessesenessaesseesseensens
Trung Bach Tran, Ilya Kolmanovsky

Variable Impedance Control Using Deep Geometric Potential Fields..........cccccoenininininieneieninncienceene
Nikhil Potu Surya Prakash, Joohwan Seo, Koushil Sreenath, Jonguen Choi, Roberto Horowitz

Adaptive Uncertainty Quantification for Scenario-Based Control Using Meta-learning of Bayesian
INEUIAL NEIWOTKS ...ttt ettt sttt et b bt b e bbbt eue e
Yajie Bao, Javad Mohammadpour Velni

Relational Weight Optimization for Enhancing Team Performance in Multi-Agent Multi-Armed

BaANAILS....coeeiieeeee et e e et e e e ettee e eeaeaeeateeeeetaaeeeeaeaeeareaeeanes
Monish Reddy Kotturu, Saniya Vahedian Movahed, Paul Robinette, Kshitij Jerath, Reza
Azadeh

Closed-Form Robust Safe Output-Feedback Control Design for Nonlinear Systems............ccccvecveevenvenieennens
Navid Dini, Yazdan Batmani, Mohammadreza Davoodi

Nash Or Stackelberg? — a Comparative Study for Game-Theoretic Autonomous Vehicle Decision-
IMIAKIIIE ...vvieiieiieieete ettt ettt e it e e e te et e e et e s te e bees s e et bassbesssesseesbeesseessesseeeseesseensaesseesbeessesseesseesseanseenseessenseenseensens
Brady Bateman, Ming Xin, H. Eric Tseng, Mushuang Liu

Discrete-Time Linear-Quadratic Optimal Controller Driven by a Reduced-Order Observer Steady
State Performance LLOSS .......cceeeeiiriiriirinireeeeitet sttt ettt ettt sttt sa et sbe bt ettt et et s b sae e eaeen
Verica Radisavljevic-Gajic

Nonlinear Disturbance Observer with Sliding Mode Control for a Fabric Soft Robotic Arm............ccccceeenee.
Zhi Qiao, Weijia Tao, Wenlong Zhang

Combining Active and Passive Acoustic Sensing in Teams of Mobile RObOtS .........c.ccocevvereeienininincncnene.
Aidan J. Bradley, Nicole Abaid

Enhancing Prosthetic Control with Ultrasound Images: A Convolutional Neural Network Approach
for Hand Gesture RECOZNITION .........ccuiiviiiiiiieitieteeteetesiee st et eteeeteeteeeteesteesseesseessesssesseesseesseessesssesseesseessenssens
Yun Chen, Xuefeng Bao, Hongsheng He, Qiang Zhang

Uncertainty Rejection in Multirotor Motor-Propeller Actuators Using RPM Feedback ............cccceeenenennee.
Sesha Charla, Bin Yao, Richard M. Voyles

Data-Driven Safe Control of Stochastic Nonlinear SYSteMS ..........ccveevereierierierienieeieeeeeeesieesieeie e sene e e
Babak Esmaeili, Hamidreza Modares

A Koopman-Based Approach for Torque Vectoring in Electric Vehicles .........cccoovieiiiiiniinieiiiiieceeee
Andrea Sassella, Basilio Lenzo

Impact-Free Gaits for Planar Bipeds: Changing Walking Speed and Gait ...........cccoeeverierienienieecieeieeieieenene
Aakash Khandelwal, Nilay Kant, Ranjan Mukherjee



PART 2

Coordinated Admittance-Impedance Control with Force Excitation for Compliant, Underactuated
W Y WY 3411101 X8 o) s SR 558
Daniel R. McArthur, Jonathon E. Slightam, Steven J. Spencer, Stephen P. Buerger

Multi-Agent Navigation Using Convex Lifting on Dynamic Environment ...........c.cccccoeeerieienenencncneeeenes 564
Turan Konyalioglu, Sorin Olaru, Silviu-Iulian Niculescu, Iris Ballesteros-Tolosana, Carlos
Flores

Precision Plowing: An Approach for Clods Size Estimation Via ECOC Classifier.........cc.ccccccverenencnenennenne. 570

Luca Gambarotto, Matteo Corno, Sergio M. Savaresi, Davide Benvenuti, Andrea Conconi

Lifted Explicit Interpolating Control for Low-End Embedded Microcontrollers: An Active
Vibration Control CaSe SUAY .......ccvecvieiiiiiiieiieieeie ettt et ebeebesaesteesteesbeesbeesseeseesseeseesseesseessesssesssesnes 576
Martin Gulan, Gergely Takacs, Sorin Olaru

A Feed-Forward Featured Cascade PI Control Strategy for Tram Active Steering .........cccceceevererencreneenenns 582
Xiaotao Ren, Tobias Brack, Tom Morris

State Estimation for a Tethered Underwater KITE .........ccouviiiiiviiiiiiiieieeiee et eaaee e 588
Debapriya Bhattacharjee, Hosam K. Fathy

Sampling-Based Risk-Aware Path Planning Around Dynamic Engagement Zones..........cc.cccceevevenencrenennene 594
Artur Wolek, Isaac E. Weintraub, Alexander Von Moll, David Casbeer, Satyanarayana G.
Manyam

Video-Rate AFM Imaging Using Signal Transformation Technique for Raster Scanning ..........cccoccoveveeneee. 600

E. Khodabakhshi, S. O. R. Moheimani

An Analytical Method for Finding All Dynamically Admissible Paths Around an Obstacle that
Maximize Friction ULIZAION ........eeiiiiiiiiiiiiiieee ettt e ettt e e e e e sesaaaeeeeeessenaaaeeeeeessennnaaeeeeeessennns 606
Michael A. Pagan, Stephen J. Harnett, Jesse L. Pentzer, Karl M. Reichard, Sean N. Brennan

Automatic Flight Control for a QUadrotor DIONE.............c.eeieriieriieiiieiesieete sttt sre et eeveseae e nas 612
Yejin Wi, Marzia Cescon

Super-Twisting Impedance Control for Robust and Compliant Interaction Using a Redundant Robot
IMANIPULALOT ...ttt ettt ettt e et e e b e e sbeetaesteesteesbeesseesseeseeeseesseesseesseessesssesssesseesseansesssesseenseensenssens 618
Jan Inge Dyrhaug, Eirik Lothe Foseid, Henrik M. Schmidt-Didlaukies, Erlend A. Basso, Jan
Tommy Gravdahl

A Method to Detect the Sudden Stopping in an Assistive Robot for the Visually Impaired People................. 624
Jinyang Li, Matteo Corno, Marcello Farina

Enabling Tactical Pursuit-Evasion Game Strategies Via Shaping Task Regulation with Coverage
L070) 112 o) FO OO OSSOSO 630
Gregory Hicks, Xiaotian Xu, Yancy Diaz-Mercado

A Study on Control Co-Design for Optimizing Microgrid Sustainability ..........cccocvveririieneiininiencneneneen 636
Tania Rifat Jahan, Asmaou S. Ouedraogo, Donald J. Docimo

Dynamical Modeling of Battery Life-Cycle ECOSYSIEM........cciiriiiiiiiiiiiiieiieiecieceeeeese et 642
Kiran Bhaskar, Shashank D. Vyas, Shanthan K. Padisala, Christopher D. Rahn, Satadru Dey



MPC-Based Real-time Energy Management of Freight Hybrid Locomotives...........ccoecveeverieniienieeiesiecenee, 648
Nitisha Ahuja, Kiran Bhaskar, Jay D. Martin, Christopher D. Rahn, Herschel C. Pangborn

Novel Tour Construction Heuristic for Pick-Up and Delivery Routing Problems............cccccceieiininincncecnne 654
M. Goutham, S. Stockar

Safe Control of Reconfigurable Batteries........ceivuerieriieriieiieiieieeieeeee ettt st ssaesse e e eseenseas 660
Iman Ebrahimi, Ricardo De Castro

Graceful Safety Control: Motivation and Application to Battery Thermal Runaway............ccccccocevnnnnnnnen. 666
Yejin Moon, Hosam K. Fathy

A Transitional Intelligent Driver Model Enabling Vehicle Longitudinal Motion Prediction in Lane-
Change MANEUVETS ......cverueruiriiriieiteitetestente sttt ettt et et sttt et eueest et et e sbe et e e bt eueee s et et e sbesae e bt sueess et enbenbestesueeueenne 672
Sude E. Demir, Xingyu Zhou, Yanze Zhang, Wenhao Luo, Junmin Wang

Development and Control of an Autonomous RC Racing Car...........c.ccceeveeviieiiecieiieiieseeie e eesve e 678
Ahmed Mekky, Ronak Jain, Shivani Bandreddi, Diane L. Peters

Simultaneous Localization and Mapping with Road Markings Identified from LiDAR Intensity................... 684
Shun-Yen Wang, Jingxiong Meng, Jeffrey Wishart, Junfeng Zhao

StarLink for Localization: Low Earth Orbit Satellites Simulator Design for Vehicle Localization ................. 690
Jingxiong Meng, Yan Chen, Junfeng Zhao

Is it Necessary to Calibrate All Parameters for Each Driver?..........cooccooiirieiieiinieeceeee e 696
Yanbing Wang, Felipe De Souza, Jihun Han, Dominik Karbowski

State of Health Estimation Using Temperature Sensors During Charging in Li-lon Batteries......................... 702
Nitisha Ahuja, Kiran Bhaskar, Mindaugas Rackaitis, Collin Moore, Christopher D. Rahn

A Time Series Stackelberg Game for the Load Management Considering Unexpected EV Behaviors ........... 708
Miaomiao Hu, Dhruv Singh Kushwaha, Zoleikha Abdollahi Biron

Black-Box Modelling of Non-stationary N20 Dynamics in a Full-scale Wastewater Treatment

Laura Debel Hansen, Peter Alexander Stentoft, Daniel Ortiz-Arroyo, Petar Durdevic

Synchronization of Multiple Non-Identical Fractional-Order Flexible Link Manipulators Via
Adaptive Neuro-Fuzzy Sliding Mode CONtrol............cooiiiiriiriieieeee e 720
Behrouz Kharabian, Hossein Mirinejad

The Effect of Different Tyres on the Performance of an Anti-Lock Braking System for Continuous
MOAUIATION ACTUALOTS ..c..eeveeetententeteeteete ettt ettt ettt sttt et ettt sb e s bt sbe e bt ea s et e e s b e sk e ebeehe e bt estesbene e besbesbeebeeneenee 726
Luca Taglione, Martina Bernal, Matteo Corno, Sergio M. Savaresi

System Identification Applied to a Shale Shaker Using Linear and Non-Linear Models...........c.cceccerienrenen. 732
Estevdo S Gedraite, Vinicius Pimenta Barbosa, Rafael Yuri Medeiros Barbosa, Alex Tadeu De
Almeida Waldmann, Claudio Garcia

Energy-Based Data Sampling for Traffic Prediction with Small Training Datasets........c..ccccccerenencrenennennns 738
Zhaohui Yang, Kshitij Jerath

Robust Auto-Tuning Control of a Delivery Quadcopter with Motor Faults, Mass and Inertia
ESTIMATION ...ttt ettt ettt a e e et b e et e bt e a e e st et e b e bt e bt eb e eatem b et et e ebeeh e e bt eaeen b et e beebeebeeneeaeenee 744
M. A. Mafaz, N. Horri, Q. Lu, M. England



Real Time Camera-Based Sideslip Angle Estimation: Design and EXperiments ...........cccceceevverenencnenennenn 750
Leonardo Serena, Mattia Bruschetta, Giovanni Righetti, Ricardo De Castro, Basilio Lenzo

A New Simple-To-Configure Self-Perturbing Multivariable Extremum-Seeking Controller ..............cccc....... 756
Timothy 1. Salsbury, Min Gyung Yu

Comparative Evaluation of Control-Oriented Heavy Duty Vehicle Air Drag Coefficient Models................... 762
Micah Best, Vivek Sujan, Anye Zhou, Adian Cook, Zejiang Wang

Improving Battery Pack SOC Estimation Through Multi-Chemistry Hybridization .............ccccocevviinienennnen. 768
Casey Casten, Hosam K. Fathy

Permanent Magnet Synchronous Motor Speed and Position Estimation Using Reduced-Order
Extended Kalman FAlter..........ccooiiiiiiieeeee ettt ettt ettt et et e e enaesneesneenes 774
Jiayi Su, Susan Schneider, Edwin Yaz

Analytical Gradient and Hessian Evaluation for System Identification Using State-Parameter
TTANSTHION TEMSOTS ...ttt ettt ettt b e bt bt ae e st et et e sb e sbe e bt esees b e e e besbesbeeneeneenee 780
Premjit Saha, Tarunraj Singh

Estimation Sample Complexity of a Class of Nonlinear Continuous-Time Systems ..........cccccceverercrereenenee 786
Simon Kuang, Xinfan Lin

Numerical Implementation of Deep Neural PDE Backstepping Control of Reaction-Diffusion PDEs
LA LA 110 1] USRS 792
Shanshan Wang, Mamadou Diagne, Miroslav Krstic

The Case for DeepSOH: Addressing Path Dependency for Remaining Useful Life in Li-Ion

BaALEIIES ...ttt ettt ettt b e b bt e a ettt a e b he e he bttt a b nhesh e ae e eane 798
Hamidreza Movahedi, Andrew Weng, Sravan Pannala, Jason B. Siegel, Anna G.
Stefanopoulou

Accurate Co-Estimation Methods for Second-Life Battery Management Systems (BMS2):
Integrating State and Parameter EStIMations ........cc.coueiueririririiieniieneneseecctetcese et 804
Nhat Nguyen, Zexiang Liu, Xiaofan Cui

Fine-Tuning Hybrid Physics-Informed Neural Networks for Vehicle Dynamics Model Estimation ............... 810
Shiming Fang, Kaiyan Yu

Co-Design for Real-Time Adaptability: Methodology and Wind Energy Case Study .......ccccccevevvencnencnnnnne. 816
Jacob B. Fine, Ian Holbrook, Chris Vermillion

Parameter Discovery for Optimal Magnetopiezoelastic Energy Harvesters Using Neural
OPHMIZAION APPIOACK ...o.vviiiiiiiiiieie ettt ettt et esteebe et e eteeeteesseesbeesseessesssesseesseesseassesssessseseensenssens 822
Mahmoud Ayyad, Hossam Alqaleiby, Muhammad R. Hajj

Experimental Investigation of Using Vision-Based Wave Height Sensors and a Kalman Filter to
Estimate Ocean Wave FIeld.........cocooiiiiiiiiiiiieceee ettt s 827
Zihao Chen, Perry Y. Li

Model Predictive Control for Active Cooling of Photovoltaic Panels............cccoevevvieviieienienieiieieee e 833
Asmaou S. Ouedraogo, Donald J. Docimo

Multivariable Control Design for Load Reduction on Wind Turbines ............cceoeevieiiniinienienceeeeeeeee 839
Kazi Mohsin, Mohammad Odeh, Tri Ngo, Tuhin Das



Avoiding Internal Gaps with Heterogeneous Circle Coverings Via Optimal Power Diagrams.............cc.c....... 845
Andrew C. Frommer, Yancy Diaz-Mercado

Multi-Agent Motion Planning with Non-Uniform Sensors and Intermittent Q-Learning in Urban
AT MODIIEY SCEOMATIOS «..c.veeuientenietiitieteett ettt ettt ettt e ettt s bbbt be e st et e e sbe st e e bt eheebeesten s et e besbesbeebeeneenee 851
Dylan Staatz, Kyriakos G. Vamvoudakis, Josh Netter

Control Barrier Function Based Energy Optimal Obstacles Avoidance for Point-To-Point
IMMANEUVETS ...ttt ettt et et st a et et et e e e s a e s aeesa e e st ean e ean e eaeeeae et e e b e eaneeanesanesaeennee 857
Youngjin Kim, Chaozhe R. He, Tarunraj Singh

SODA-RRT: Safe Optimal Dynamics-Aware Motion PIanning.............cccceeeveeeveiiieriienienieenie e eeeeeeseesveennens 863
Nariman Niknejad, Ramin Esmzad, Hamidreza Modares

Multiresolution Dynamic Mode Decomposition Based Modeling of Wastewater Treatment Process ............. 869
Om Prakash, Biao Huang

Digital Twin Design and Cross Process Model Transfer for Additive Manufacturing ..........ccccccceeevenenennenne. 875
Frank Y. Lai, Eric Shen, James Fonda, Al Salour, Kira Barton

Constrained State Estimation Using Lie Theory: Application to Directional Drilling ..........cccccceeeninenennnne. 881
Kai S. Karvinen

LiFePO4 Battery Thermal Modeling: Bus Bar Thermal Effects ...........ccocooiiiiiiniiiniiieeeeccce 887
Meridian Haas, Alireza Nemati, Scott Moura, Shima Nazari

Optimizing Cooling Load in a Central Chiller Plant: A Data-Driven Approach .......c..cccceceeeecvenenencnencnenns 893
Diego De M. Souza, Stephanie Stockar

Modeling Thermal-Mechanical Dynamics in an Electrothermally-Actuated Micro-Origami Systems
WIith Large DEflECtiON ........ccviiieeiieiieiieiece ettt ettt e e st e st e sae e beesseessesseeeseesaensaesseessesssenseennes 899
Yiwei Yang, Yi Zhu, Anan Ghrayeb, Joonyoung Yu, Kenn R. Oldham

Modeling and Experimental Validation of Degreened and Aged Diesel Selective Catalytic
LT (o110 1 N ] 153 1 OSSO 905
Sachin Joshi, Lyle E. Kocher, David Schmidt, Pingen Chen

Using Flexibility Setback in the Demand-Side Control of District Heating Networks ..........ccccoceveeeeieienenne. 911
Audrey Blizard, Stephanie Stockar

Onboard Health Estimation Using Distribution of Relaxation Times for Lithium-Ion Batteries ..................... 917
Muhammad Aadil Khan, Sai Thatipamula, Simona Onori

All-Solid-State Lithium Sulfur Cell Safety Characterization .............cceeeveriereenierieerieeieeieseesieesie e senesee e 923
Timothy P. Cleary, Daiwei Wang, Donghai Wang, Hosam K. Fathy, Christopher D. Rahn

SOC-Dependency of the Time Constants and Polarizations of Li-ion Batteries ...........ccccceeveeriniencenienieennen. 929
Mohsen Derakhshan, Damoon Soudbakhsh

Performance Prediction of a Range of Diverse Solid Oxide Fuel Cells Using Deep Learning and
Principal Component ANALYSIS ....c..coeiirertiiitenenere ettt ettt et et sa et sbe sttt et bbb eaee 935
Zeynab Salehi, Mohamadali Tofigh, Sajad Vafaeenezhad, Ali Kharazmi, Mahdi Shahbakhti

Lithium-Ion Battery State of Charge Estimation with a Multi-objective L1/H2 Robust Observer .................. 941
Heran Shen, Xingyu Zhou, Hyunjin Ahn, Yung-Chi Kung, Junmin Wang



Mechanics and Control of a Freely Rolling Two-Link Robot with Joint Actuation ...........ccccccevevencrencnnenne 947
Hamidreza Moradi, Artur Wolek, Scott David Kelly

Bayesian Statistical Method for Real-Time Tool Yield Calibration of Mud Motor.........ccceeveiieninenciincenne 953
Yang Liu, Shichao Xu, Vy Pho, Nazli Demirer, Ketan Bhaidasna

A Comparison of Multi-Objective Servo Controller Synthesis Methodologies in Dual-Stage Hard
LD ) 4 A RS 959
Erik A. Lehner, Ryan J. Caverly, Bin Huang, Raye Sosseh

Constrained Turret Defense with Fixed Final Time.........coocoviiiiiieriiiiniieeeesc e 965
Alexander Von Moll, Adam R. Gerlach, Craig Bakker, Adam Rupe, Meir Pachter

Real-Time Implementation of Differentiable Predictive Control on Embedded Microcontroller
Hardware: A Case STUAY .....c..oouiiiriiiniiietet ettt ettt sttt ettt st s bbbttt e et e sbe b bt eaeeane 971
Jan Boldocky, Martin Gulan, Draguna Vrabie, Jan Drgona

Adversarially Robust Pursuit-Evasion Games with Asymmetric and Incomplete Information........................ 977
Surabhi Athalye, Kyriakos G. Vamvoudakis

Output Feedback Control of Suspended Sediment Load Entrainment in Water Canals and
RESEIVOITS ...ttt ettt ettt et et a e st b e e bt e s et e e s b e st e sbe e aeeae et et e s e benbesbeeueeueeae 983
Eranda Somathilake, Mamadou Diagne

A Hierarchical Aymmertric Nash Bargaining Game for Load Management Through Optimized EV
Charging and DiSCRAIZING ..........cccveruiiiiieieeieriet e eteete sttt beetesee et e seeseesseessesssessaesseesseassesssesseenseensennsens 989
Miaomiao Hu, Dhruv Singh Kushwaha, Zoleikha Abdollahi Biron

Determining Critical Vehicle Connectivity in Connected Autonomous Vehicles Using Information
1 1<) OSSO URTSPSRP 995
Poorendra Ramlall, Subhradeep Roy

Nash Bargaining Games for Load Management with Different Levels of Information Sharing.................... 1001
Miaomiao Hu, Dhruv Singh Kushwaha, Zoleikha Abdollahi Biron

Energy-Aware Collaborative Teaming and Route Planning for Unmanned Ground Vehicles........................ 1007
N. Miller, N. Goulet, B. Ayalew

Comparison of Real Time Hybrid Simulation with Magnetorheological Damper to Virtual System
REPTOAUCTIONS. ...ttt ettt ettt et a e st b e bttt e b s et sb e bt ebeeat et et et e sbenbesbeeaeeneen 1013
N. Nguyen, R. Christenson, J. Tang

Guided Policy Search for Stabilizing Contact-Rich Motion Plans.............cccccueeieviieniieciinieiieseeseere e 1019
Christopher Dagher, Chandika Silva, Aykut C. Satici, Hasan A. Poonawala

Tractor-Trailer Vehicle Rollover Avoidance Using Chance-Constrained Reference Governor and
Data-Driven Ultra-Local MOEL ..........oocuieiiiiiiiecieieeee ettt sttt et e e e s e e enee s 1025
Jacob Ward, Nan Li, David Bevly, Lowell Brown

A Mixed Integer Linear Programming Approach to Minimum-Time Trajectory Generation
Considering Traffic Lights for Class 8 VERiICIES .........ccvvciiriiiiieiieieee ettt 1031
Jacob Ward, Evan Ellison, David Bevly, Lowell Brown

Graph Attention Inference of Network Topology in Multi-Agent SyStems..........ccccereeeerieiienieneeneeeeeene 1037
Akshay Kolli, Reza Azadeh, Kshitij Jerath



Input and Output Variables Selection Within Non-Parametric System Identification ...........cccccoevercrencnee. 1043
Kirill R. Chernyshov

Optimized Excitation Signal Tailored to Pertinent Dynamic Process Characteristics ...........cccceverererenennee. 1049
Max Heinz Herkersdorf, Tarek Késters, Oliver Nelles

Integrated Sensor Anomaly Detection and Structural Health Monitoring in Pressure Vessel Using a
Unified Hierarchical MOdEl.........ccooiiiiiiiiiiiiiiiiicnecc ettt sttt s s 1055
Qianyu Zhou, Yang Zhang, Jiong Tang

Data-Driven Decentralized Control Design for Discrete-Time Large-Scale Systems...........ccooeeeveeniieiiennenns 1061
Jiaping Liao, Shuaizheng Lu, Tao Wang, Weiming Xiang

Temporal Logic Guided Safe Navigation for Autonomous VehicCles.........ccccececueneninininieenienenenencneneene. 1067
Aditya Parameshwaran, Yue Wang

Model-Based Control of Water Treatment with Pumped Water Storage...........ccceevvevvieciiecieicienieneenieeeeenenns 1073
Ryan Mauery, Margaret Busse, llya Kovalenko

Singularity-Free Approximate Waypoint Tracking Controller for Underactuated Magnetic Robots ............. 1079
Suraj Raval, Anuruddha Bhattacharjee, Xinhao Chen, Lamar Mair, Yancy Diaz-Mercado

Design and Cost Analysis for a Second-Life Battery-integrated Photovoltaic Solar Container for
Rural Electric VEhicle Charging ..........cccvecviiiiiiiriieiieiieieseeseeseesteereeaeeeeeteesteeteesseessesssessaesseesseessesnsessnens 1085
Magdy Abdullah Eissa, Pingen Chen

Learning to Detect Slip Through Tactile Estimation of the Contact Force Field and Its Entropy
PLOPEITIES ...ttt ettt ettt e a et e a e e e h e et e bt em bt ea b e e et e eh e e e bt e bt e bttt eateeaeeeheente e teentean 1091
Xiaohai Hu, Aparajit Venkatesh, Yusen Wan, Guiliang Zheng, Paul Birkmeyer

Nullspace Adaptive Identification of Plant and Actuator Model Parameters for Underactuated
Ground Vehicles: Theory and Experimental EValuation............ccccecveeiieciiiiinienieeeieeie e 1097
Allan H. Elsberry, Jeremy J. Dawkins, Annie M. Mao, Louis L. Whitcomb

Vision-Based Learning of Emergent Behavior of Magnetic MiCTrOTrobOLS .........cccuerveiieiieneenieeieeieeicenieeeeene 1103
Seyyed Shaho Alaviani, Jaideep Katuri, Jamel Ali, Olugbenga Moses Anubi

Iterative Stochastic Model Predictive Control with Multi-Step Uncertainty Learning Model:
Vehicle Lane Change Case StUAY .........ccieiiieoiieiiiieiieiteste ettt steesteesteeteessessbessaesseesseesseessesssesssesseessesssenns 1109
Hasan Zakeri, Baisravan Homchaudhuri

Learning Dissipative Hamiltonian Dynamics with Reproducing Kernel Hilbert Spaces and Random
FOUTIET FRATUIES .....c.cvetieeiitie ettt b et b et b et eb b n bt nn e enes 1115
Torbjorn Smith, Olav Egeland

Author Index





