
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP16ACC-POD 
978-1-4673-8683-8 

2016 American Control 
Conference (ACC 2016) 

Boston, Massachusetts, USA 
6-8 July 2016 

Pages 2241-3007

4/10 



 
 
 
 
 
 
 
Copyright © 2016, The American Automatic Control Council (AACC) 
All Rights Reserved 
 
 
***This publication is a representation of what appears in the IEEE 
Digital Libraries.  Some format issues inherent in the e-media version may 
also appear in this print version. 
 
 
IEEE Catalog Number:   CFP16ACC-POD 
ISBN (Print-On-Demand):  978-1-4673-8683-8 
ISBN (Online):   978-1-4673-8682-1 
ISSN:                            0743-1619 
 
 
 
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 
 

 
 
   



TABLE OF CONTENTS 
 
 
 

NONLINEAR MODEL PREDICTIVE CONTROL USING POLYNOMIAL OPTIMIZATION 
METHODS............................................................................................................................................................................. 1

Eranda Harinath ; Lucas C. Foguth ; Joel A. Paulson ; Richard D. Braatz 
 

MPC ON MANIFOLDS WITH AN APPLICATION TO SE(3) ....................................................................................... 7
Uroš Kalabic ; Rohit Gupta ; Stefano Di Cairano ; Anthony Bloch ; Ilya Kolmanovsky 

 

CONDITIONS FOR SADDLE-POINT EQUILIBRIA IN OUTPUT-FEEDBACK MPC WITH MHE...................... 13
David A. Copp ; João P. Hespanha 

 

DISTRIBUTED PREDICTIVE CONTROL OF STOCHASTIC LINEAR SYSTEMS WITH 
CHANCE CONSTRAINTS ................................................................................................................................................ 20

Marcello Farina ; Luca Giulioni ; Riccardo Scattolini 
 

DISCRETELY GENERALIZED MODEL PREDICTIVE CONTROL ........................................................................ 26
Saša V. Rakovic ; William S. Levine ; Behçet Açikmese 

 

STABILITY AND ROBUSTNESS OF MODEL PREDICTIVE CONTROL WITH DISCRETE 
ACTUATORS ...................................................................................................................................................................... 32

Douglas A. Allan ; Michael J. Risbeck ; James B. Rawlings 
 

AN EXACT AND EFFICIENT ALGORITHM FOR SEGMENTATION OF ARX MODELS ................................... 38
Necmiye Ozay 

 

LONG MEMORY COMPONENTS IN MACROECONOMIC SERIES: ARE WE MISSING 
SOMETHING? .................................................................................................................................................................... 42

Fernando Fernandes Neto ; Claudio Garcia 
 

SUBSPACE-BASED IDENTIFICATION OF LINEAR SYSTEMS USING ARBITRARY DATA 
SEGMENTS ......................................................................................................................................................................... 48

E. Naderi ; K. Khorasani 
 

SUBSPACE IDENTIFICATION OF 1D SPATIALLY-VARYING SYSTEMS USING 
SEQUENTIALLY SEMI-SEPARABLE MATRICES ..................................................................................................... 54

Baptiste Sinquin ; Michel Verhaegen 
 

NOVEL INPUT-OUTPUT REPRESENTATION OF GENERAL NON-UNIFORMLY SAMPLED-
DATA SYSTEMS ................................................................................................................................................................ 60

Li Xie ; Huizhong Yang ; Feng Ding ; Hongfeng Tao 
 

PASSIVE RECONSTRUCTION OF NON-TARGET-SPECIFIC DISCRETE-TIME LTI SYSTEMS ..................... 66
Vasu Chetty ; Joel Eliason ; Sean Warnick 

 

INTERCONNECTED DELAY AND STATE OBSERVER FOR NONLINEAR SYSTEMS WITH 
TIME-VARYING INPUT DELAY .................................................................................................................................... 72

V. Léchappé ; E. Moulay ; F. Plestan ; A. Glumineau 
 

COMPENSATING FOR TIME-VARYING INPUT AND STATE DELAYS INHERENT TO 
IMAGE-BASED CONTROL SYSTEMS .......................................................................................................................... 78

I. Chakraborty ; S. S. Mehta ; J. W. Curtis ; W. E. Dixon 
 

EXTENSION OF RAZUMIKHIN'S THEOREM FOR TIME-VARYING SYSTEMS WITH DELAY ..................... 84
Frederic Mazenc ; Michael Malisoff 

 

ON THE DELAY BOUNDS OF DISCRETE-TIME LINEAR SYSTEMS UNDER DELAY 
INDEPENDENT TRUNCATED PREDICTOR FEEDBACK......................................................................................... 89

Yusheng Wei ; Zongli Lin 
 

ON ACTIVE DISTURBANCE REJECTION FOR SYSTEMS WITH INPUT TIME-DELAYS AND 
UNKNOWN DYNAMICS................................................................................................................................................... 95

Qinling Zheng ; Zhiqiang Gao 
 

DISTRIBUTED UNKNOWN INPUT OBSERVERS FOR INTERCONNECTED NONLINEAR 
SYSTEMS .......................................................................................................................................................................... 101

Ankush Chakrabarty ; Shreyas Sundaram ; Martin J. Corless ; Gregery T. Buzzard ; Stanislaw H. Zak ; Ann E. 
Rundell 

 

H8-PROPERTY OF THE DISCRETE-TIME EXTENDED KALMAN FILTER WITH UNCERTAIN 
MEASUREMENTS ........................................................................................................................................................... 107

Jennifer L. Bonniwell ; Susan C. Schneider ; Edwin E. Yaz 
 

GLOBAL HYBRID ATTITUDE ESTIMATION ON THE SPECIAL ORTHOGONAL GROUP 
SO(3) ................................................................................................................................................................................... 113

Soulaimane Berkane ; Abdelkader Abdessameud ; Abdelhamid Tayebi 
 



AN LMI-BASED GLOBAL NON-QUADRATIC OBSERVER DESIGN VIA TAKAGI-SUGENO 
MODELS AND LEVANT'S ROBUST DIFFERENTIATORS ..................................................................................... 119

Braulio Aguiar ; Raymundo Márquez ; Miguel Bernal 
 

CONVEX OPTIMIZATION BASED DUAL GAIN OBSERVER DESIGN FOR LIPSCHITZ 
NONLINEAR SYSTEMS ................................................................................................................................................. 125

A. Zemouche ; R. Rajamani ; B. Boulkroune ; H. Rafaralahy ; M. Zasadzinski 
 

H8 CIRCLE CRITERION OBSERVER DESIGN FOR LIPSCHITZ NONLINEAR SYSTEMS 
WITH ENHANCED LMI CONDITIONS....................................................................................................................... 131

A. Zemouche ; R. Rajamani ; B. Boulkroune ; H. Rafaralahy ; M. Zasadzinski 
 

DISTRIBUTED ADAPTIVE TRACKING CONTROL FOR A CLASS OF UNCERTAIN 
MULTIAGENT SYSTEMS .............................................................................................................................................. 137

Jing Wang 
 

ROBUST CONTROL OF UNDIRECTED RIGID FORMATIONS WITH CONSTANT 
MEASUREMENT BIAS IN RELATIVE POSITIONS.................................................................................................. 143

Fengjiao Liu ; A. Stephen Morse ; Brian D. O. Anderson 
 

DISTRIBUTED DYNAMIC PRIORITY ASSIGNMENT AND MOTION PLANNING FOR 
MULTIPLE MOBILE ROBOTS WITH KINODYNAMIC CONSTRAINTS ............................................................ 148

Wenhao Luo ; Nilanjan Chakraborty ; Katia Sycara 
 

EVASION FROM A GROUP OF PURSUERS WITH A PRESCRIBED TARGET SET FOR THE 
EVADER ............................................................................................................................................................................ 155

Jhanani Selvakumar ; Efstathios Bakolas 
 

STABILITY AND PURE SHAPE EQUILIBRIA FOR BEACON-REFERENCED CYCLIC 
PURSUIT............................................................................................................................................................................ 161

Kevin S. Galloway ; Biswadip Dey 
 

MULTI-AGENT TEMPORAL-DIFFERENCE LEARNING WITH LINEAR FUNCTION 
APPROXIMATION: WEAK CONVERGENCE UNDER TIME-VARYING NETWORK 
TOPOLOGIES................................................................................................................................................................... 167

Miloš S. Stankovic ; Srdjan S. Stankovic 
 

IDENTIFICATION OF LINEAR NETWORKS WITH LATENT NODES ................................................................ 173
Yingbo Zhao ; Jorge Cortés 

 

ON ALMOST EQUITABLE PARTITIONS AND NETWORK CONTROLLABILITY ........................................... 179
Cesar O. Aguilar ; Bahman Gharesifard 

 

THE OBSERVABILITY RADIUS OF NETWORK SYSTEMS................................................................................... 185
Gianluca Bianchin ; Paolo Frasca ; Andrea Gasparri ; Fabio Pasqualetti 

 

SENSOR PLACEMENT FOR OPTIMAL KALMAN FILTERING: FUNDAMENTAL LIMITS, 
SUBMODULARITY, AND ALGORITHMS .................................................................................................................. 191

V. Tzoumas ; A. Jadbabaie ; G. J. Pappas 
 

ROBUSTNESS SCALING IN LARGE NETWORKS ................................................................................................... 197
Tuhin Sarkar ; Mardavij Roozbehani ; Munther A. Dahleh 

 

DISCOUNTED NEAR-OPTIMAL CONTROL OF GENERAL CONTINUOUS-ACTION 
NONLINEAR SYSTEMS USING OPTIMISTIC PLANNING..................................................................................... 203

Lucian Busoniu ; Elod Páll ; Rémi Munos 
 

MAXIMUM HANDS-OFF CONTROL WITHOUT NORMALITY ASSUMPTION................................................. 209
Takuya Ikeda ; Masaaki Nagahara 

 

CONVERGENCE RATES FOR DIRECT TRANSCRIPTION OF OPTIMAL CONTROL 
PROBLEMS USING SECOND DERIVATIVE METHODS ........................................................................................ 215

Dayaram Sonawane ; Manan Pathak ; Venkat R. Subramanian 
 

REAL-TIME-IMPLEMENTABLE RELATIVE COST MIN-MAX OPTIMAL CONTROL VIA A 
DYNAMIC-PROGRAMMING-LIKE METHOD .......................................................................................................... 221

Xiangrui Zeng ; Junmin Wang 
 

STATE-FEEDBACK CONTROL OF PARTIALLY-OBSERVED BOOLEAN DYNAMICAL 
SYSTEMS USING RNA-SEQ TIME SERIES DATA ................................................................................................... 227

Mahdi Imani ; Ulisses Braga-Neto 
 

OPTIMAL CONTROL OF AIRPORT PUSHBACKS IN THE PRESENCE OF UNCERTAINTIES ..................... 233
Patrick McFarlane ; Hamsa Balakrishnan 

 

DIRECTED GUIDANCE FOR SIMPLE MECHANICAL CONTROL SYSTEMS ................................................... 240
Gregory P. Hicks ; Robert J. Fuentes ; James Fisher 

 

LOCAL PASSIVITY ANALYSIS OF NONLINEAR SYSTEMS: A SUM-OF-SQUARES 
OPTIMIZATION APPROACH ....................................................................................................................................... 246

Hasan Zakeri ; Panos J. Antsaklis 
 



A NEW SLIDING-MODE LIKE NONLINEAR CONTROLLER FOR OVERHEAD CRANES 
WITH SMOOTH CONTROL INPUTS .......................................................................................................................... 252

Biao Lu ; Yongchun Fang ; Ning Sun 
POSITIVITY CONDITIONS OF LYAPUNOV FUNCTIONS FOR SYSTEMS WITH SLOPE 
RESTRICTED NONLINEARITIES................................................................................................................................ 258

G. Valmorbida ; R. Drummond ; S. R. Duncan 
STABILIZATION OF FEEDFORWARD DISCRETE-TIME DYNAMICS THROUGH 
IMMERSION AND INVARIANCE................................................................................................................................. 264

Salvatore Monaco ; Dorothée Normand-Cyrot ; Mattia Mattioni 
MULTI-AGENT SURVEILLANCE AND TRACKING USING CYCLIC STOCHASTIC 
GRADIENT........................................................................................................................................................................ 270

Carsten H. Botts ; James C. Spall ; Andrew J. Newman 
A POLYNOMIAL-TIME METHOD TO FIND THE SPARSEST UNOBSERVABLE ATTACKS IN 
POWER NETWORKS...................................................................................................................................................... 276

Yue Zhao ; Andrea Goldsmith ; H. Vincent Poor 
STRUCTURAL RESILIENCE OF CYBERPHYSICAL SYSTEMS UNDER ATTACK .......................................... 283

Bhaskar Ramasubramanian ; M. A. Rajan ; M. Girish Chandra 
DETECTION OF REPLAY ATTACKS IN CYBER-PHYSICAL SYSTEMS ............................................................ 290

Andreas Hoehn ; Ping Zhang 
A CASE STUDY OF A SYSTEMATIC ATTACK DESIGN METHOD FOR CRITICAL 
INFRASTRUCTURE CYBER-PHYSICAL SYSTEMS ................................................................................................ 296

D. Grimsman ; V. Chetty ; N. Woodbury ; E. Vaziripour ; S. Roy ; D. Zappala ; S. Warnick 
DETECTION OF COVERT ATTACKS AND ZERO DYNAMICS ATTACKS IN CYBER-
PHYSICAL SYSTEMS ..................................................................................................................................................... 302

Andreas Hoehn ; Ping Zhang 
ROBUST AND RESILIENT ESTIMATION FOR CYBER-PHYSICAL SYSTEMS UNDER 
ADVERSARIAL ATTACKS ............................................................................................................................................ 308

Sze Zheng Yong ; Ming Qing Foo ; Emilio Frazzoli 
ON CONTENT MODIFICATION ATTACKS IN BILATERAL TELEOPERATION SYSTEMS .......................... 316

Yimeng Dong ; Nirupam Gupta ; Nikhil Chopra 
EXPONENTIAL CONTROL BARRIER FUNCTIONS FOR ENFORCING HIGH RELATIVE-
DEGREE SAFETY-CRITICAL CONSTRAINTS ......................................................................................................... 322

Quan Nguyen ; Koushil Sreenath 
LS-SLAM: SLAM WITH LEBESGUE SAMPLING ..................................................................................................... 329

Tao Han ; Changchun Ye ; Chao Xu ; Xiaofeng Wang 
RELATIVE HEADING ESTIMATION FOR TARGET HANDOFF IN GPS-DENIED 
ENVIRONMENTS ............................................................................................................................................................ 336

He Bai ; Randal W. Beard 
PARTICLE SWARM OPTIMIZATION OF MATSUOKA'S OSCILLATOR PARAMETERS IN 
HUMAN-LIKE CONTROL OF RHYTHMIC MOVEMENTS .................................................................................... 342

Guillaume Avrin ; Maria Makarov ; Pedro Rodriguez-Ayerbe ; Isabelle A. Siegler 
NONLINEAR DYNAMIC INVERSION FOR REDUNDANT SYSTEMS USING THE EKF 
FORMALISM .................................................................................................................................................................... 348

Hélène Evain ; Mathieu Rognant ; Daniel Alazard ; Jean Mignot 
AN APPLICATION OF SPATIAL ITERATIVE LEARNING CONTROL TO MICRO-ADDITIVE 
MANUFACTURING......................................................................................................................................................... 354

Zhi Wang ; Christopher Pannier ; Lauro Ojeda ; Kira Barton ; David J. Hoelzle 
QUASI-REPETITIVE CONTROL FOR FAST AND ACCURATE ATOMIC FORCE 
MICROSCOPY ................................................................................................................................................................. 360

Muthukumaran Loganathan ; Douglas A. Bristow 
A TIME-DISTRIBUTED FAST FOURIER TRANSFORM ALGORITHM: APPLICATION TO 
REAL-TIME IMPLEMENTATION OF ITERATIVE LEARNING 
CONTROL - EXPERIMENTAL PIEZOACTUATOR EXAMPLE ............................................................................. 366

Jiangbo Liu ; Bo Yan ; Qingze Zou ; Sicheng Yi 
LMI-BASED GAIN SCHEDULED ILC DESIGN FOR LINEAR PARAMETER-VARYING 
SYSTEMS .......................................................................................................................................................................... 372

Wojciech Paszke ; Eric Rogers ; Krzysztof Galkowski 
REPETITIVE PROCESS BASED HIGHER-ORDER ITERATIVE LEARNING CONTROL LAW 
DESIGN.............................................................................................................................................................................. 378

Xuan Wang ; Bing Chu ; Eric Rogers 



A FREQUENCY DOMAIN APPROACH FOR DESIGNING FILTERS FOR NORM-OPTIMAL 
ITERATIVE LEARNING CONTROL AND ITS FUNDAMENTAL TRADEOFF BETWEEN 
ROBUSTNESS, CONVERGENCE SPEED AND STEADY STATE ERROR ............................................................ 384

Xinyi Ge ; Jeffrey L. Stein ; Tulga Ersal 
 

LINEAR SYSTEM IDENTIFIABILITY FROM DISTRIBUTIONAL AND TIME SERIES DATA........................ 392
Anandh Swaminathan ; Richard M. Murray 

 

MODELING THE EFFECT OF NANOPARTICLES & THE BISTABILITY OF 
TRANSMEMBRANE POTENTIAL IN NON-EXCITABLE CELLS.......................................................................... 400

Muhammad Asif Rana ; Ningshi Yao ; Shayok Mukhopadhyay ; Fumin Zhang ; Emilie Warren ; Christine Payne 
 

STOCHASTIC ANALYSIS OF AN INCOHERENT FEEDFORWARD GENETIC MOTIF ................................... 406
Mohammad Soltani ; Thierry Platini ; Abhyudai Singh 

 

MICROBIAL FUEL CELLS: CONTROL-ORIENTED MODELING AND EXPERIMENTAL 
VALIDATION ................................................................................................................................................................... 412

Ali Abul ; Jun Zhang ; Rebecca Steidl ; Gemma Reguera ; Xiaobo Tan 
 

A DYNAMICAL MODEL FOR THE LOW EFFICIENCY OF INDUCED PLURIPOTENT STEM 
CELL REPROGRAMMING............................................................................................................................................ 418

Hussein Abdallah ; Yili Qian ; Domitilla Del Vecchio 
 

OPTIMAL REGULATION OF PROTEIN DEGRADATION TO SCHEDULE CELLULAR 
EVENTS WITH PRECISION .......................................................................................................................................... 424

Khem Raj Ghusinga ; Abhyudai Singh 
 

AN IMU-DRIVEN RIDER-ON-SADDLE DETECTION SYSTEM FOR ELECTRIC POWER 
ASSISTED BICYCLES..................................................................................................................................................... 430

Daniele Berretta ; Matteo Corno ; Sergio M. Savaresi 
 

ACOUSTIC RINGING EFFECT MITIGATION FOR OIL WELL SONIC LOGGING .......................................... 436
Xingyong Song ; Yiming Zhao ; Jason Dykstra 

 

NONLINEAR STOCHASTIC CONTROL OF SELF-POWERED VARIABLE-DAMPING 
VIBRATION CONTROL SYSTEMS.............................................................................................................................. 442

Takehiko Asai ; J. T. Scruggs 
 

PASSIVITY-BASED SLIDING MODE CONTROL FOR INPUT-AFFINE NONLINEAR SYSTEMS .................. 449
Hao Sun ; Harald Aschemann 

 

HIGH PERFORMANCE CONTROL OF A CORNER CUBE REFLECTOR BY A FREQUENCY-
DOMAIN DATA-DRIVEN ROBUST CONTROL METHOD...................................................................................... 455

Etienne Thalmann ; Yves-Julien Regamey ; Alireza Karimi 
 

DESIGN OF A DUAL-TONE CONTROLLER FOR LISSAJOUS-BASED SCANNING OF FAST 
STEERING MIRRORS .................................................................................................................................................... 461

Ernst Csencsics ; Rudolf Saathof ; Georg Schitter 
 

A HAPTIC INTERFACE WITH ADJUSTABLE FEEDBACK FOR UNMANNED AERIAL 
VEHICLES (UAVS) -MODEL, CONTROL, AND TEST ............................................................................................. 467

Sheng Fu ; Hamed Saeidi ; Evan Sand ; Bahzad Sadrfaidpour ; Julio Rodriguez ; Yue Wang ; John Wagner 
 

UNSCENTED GUIDANCE FOR WAYPOINT NAVIGATION OF A FIXED-WING UAV..................................... 473
Richard Shaffer ; Mark Karpenko ; Qi Gong 

 

SITUATION AWARENESS FOR UAV OPERATING IN TERMINAL AREAS USING BEARING-
ONLY OBSERVATIONS AND CIRCUIT FLIGHT RULES ....................................................................................... 479

Matthew Coombes ; Cunjia Liu ; Wen-Hua Chen 
 

LINEAR PARAMETER-VARYING CONTROLLER DESIGN FOR A NONLINEAR QUAD-
ROTOR HELICOPTER MODEL FOR HIGH SPEED TRAJECTORY TRACKING ............................................. 486

P. S. G. Cisneros ; C. Hoffmann ; M. Bartels ; H. Werner 
 

MULTIVARIABLE OUTPUT FEEDBACK MRAC FOR A QUADROTOR UAV ................................................... 492
Justin M. Selfridge ; Gang Tao 

 

OPTIMAL CONTROL ALLOCATION OF QUADROTOR UAVS SUBJECT TO ACTUATOR 
CONSTRAINTS ................................................................................................................................................................ 500

João C. Monteiro ; Fernando Lizarralde ; Liu Hsu 
 

WIND FARM FLOW MODELING USING AN INPUT-OUTPUT REDUCED-ORDER MODEL ......................... 506
Jennifer Annoni ; Pieter Gebraad ; Peter Seiler 

 

WIND TUNNEL TESTING OF WAKE CONTROL STRATEGIES........................................................................... 513
Filippo Campagnolo ; Vlaho Petrovic ; Carlo L. Bottasso ; Alessandro Croce 

 

A FRAMEWORK FOR OPTIMIZATION OF TURBULENT WIND-FARM BOUNDARY LAYERS 
AND APPLICATION TO OPTIMAL CONTROL OF WIND-FARM ENERGY EXTRACTION........................... 519

Johan Meyers ; Wim Munters ; Jay Goit 
 

A DATA-DRIVEN APPROACH FOR COOPERATIVE WIND FARM CONTROL ................................................ 525
Jinkyoo Park ; Soon-Duck Kwon ; Kincho H. Law 

 



LARGE EDDY SIMULATION FOR AN ARRAY OF TURBINES WITH EXTREMUM SEEKING 
CONTROL ......................................................................................................................................................................... 531

Umberto Ciri ; Mario Rotea ; Christian Santoni ; Stefano Leonardi 
 

THE FATIGUE LOADING EFFECTS OF YAW CONTROL FOR WIND PLANTS ............................................... 537
Daniel S. Zalkind ; Lucy Y. Pao 

 

SWITCHED LINEAR CONTROL OF VAPOR COMPRESSION SYSTEMS UNDER HIGHLY 
TRANSIENT CONDITIONS ........................................................................................................................................... 543

Herschel Pangborn ; Andrew G. Alleyne 
 

INCREASING FUEL THERMAL MANAGEMENT SYSTEM CAPABILITY VIA OBJECTIVE 
FUNCTION DESIGN........................................................................................................................................................ 549

Neera Jain ; Brandon M. Hencey 
 

MODEL PREDICTIVE CONTROL OF VAPOR COMPRESSION CYCLE FOR LARGE 
TRANSIENT HEAT FLUX COOLING .......................................................................................................................... 557

Zehao Yang ; Daniel T. Pollock ; John T. Wen 
 

HYBRID MODEL PREDICTIVE CONTROL OF MULTI-COMPRESSOR VAPOR 
COMPRESSION SYSTEMS ............................................................................................................................................ 563

Matthew A. Williams ; Andrew G. Alleyne ; Brandon M. Hencey 
 

EVENT-BASED HIERARCHICAL CONTROL FOR POWER FLOW IN VEHICLE SYSTEMS ......................... 569
Justin P. Koeln ; Andrew G. Alleyne 

 

MODEL PREDICTIVE CONTROL OF TEMPERATURE-SENSITIVE AND TRANSIENT LOADS 
IN AIRCRAFT VAPOR COMPRESSION SYSTEMS .................................................................................................. 575

Daniel T. Pollock ; Matthew A. Williams ; Brandon M. Hencey 
 

SCALABLE SUPERVISORY CONTROL OF BUILDING ENERGY SYSTEMS USING 
GENERALIZED GOSSIP ................................................................................................................................................ 581

Zhanhong Jiang ; Venkatesh Chinde ; Adam Kohl ; Soumik Sarkar ; Atul Kelkar 
 

ZONED HVAC CONTROL VIA PDE-CONSTRAINED OPTIMIZATION .............................................................. 587
Runxin He ; Humberto Gonzalez 

 

SELF-OPTIMIZING CONTROL AND MODE SWITCHING FOR MULTI-FUNCTIONAL 
VARIABLE REFRIGERANT FLOW AIR CONDITIONING SYSTEMS VIA EXTREMUM 
SEEKING ........................................................................................................................................................................... 593

Liujia Dong ; Yaoyu Li ; Timothy I. Salsbury ; John M. House 
 

BUILDING HVAC SYSTEMS CONTROL USING POWER SHAPING APPROACH ............................................ 599
V. Chinde ; K. C. Kosaraju ; Atul Kelkar ; R. Pasumarthy ; S. Sarkar ; N. M. Singh 

 

BUILDING MODEL IDENTIFICATION DURING REGULAR OPERATION - EMPIRICAL 
RESULTS AND CHALLENGES ..................................................................................................................................... 605

Qie Hu ; Frauke Oldewurtel ; Maximilian Balandat ; Evangelos Vrettos ; Datong Zhou ; Claire J. Tomlin 
 

A DECENTRALIZED ORDINAL OPTIMIZATION FOR ENERGY SAVING OF AN HVAC 
SYSTEM............................................................................................................................................................................. 611

Luping Zhuang ; Xi Chen ; Xiaohong Guan 
 

MODEL PREDICTIVE CONTROL OF A POWER SPLIT HYBRID POWERTRAIN ........................................... 617
Jie Yang ; Guoming G. Zhu 

 

TUBE-BASED MPC FOR THE ENERGY MANAGEMENT OF HYBRID ELECTRIC VEHICLES 
WITH NON-PARAMETRIC DRIVING PROFILE PREDICTION ............................................................................ 623

Martina Joševski ; Dirk Abel 
 

DESIGN AND VERIFICATION OF DRIVABILITY IMPROVING CONTROL FOR THE 
ECOCAR 2 HYBRID ELECTRIC VEHICLE ............................................................................................................... 631

Christian Jauch ; Santhosh Tamilarasan ; Katherine Bovee ; Levent Güvenc ; Giorgio Rizzoni 
 

MULTI-OBJECTIVE ROUTE SEARCH FOR ELECTRIC VEHICLES USING ANT COLONY 
OPTIMIZATION .............................................................................................................................................................. 637

Shuwei Zhang ; Yugong Luo ; Keqiang Li 
 

NONLINEAR DYNAMIC MODELING AND STABILITY ANALYSIS OF ELECTRIC VEHICLES .................. 643
Antonio T. Alexandridis ; Jemma J. Makrygiorgou 

 

RATE-DEPENDENT PRANDTL-ISHLINSKII HYSTERESIS COMPENSATION USING 
INVERSE-MULTIPLICATIVE FEEDFORWARD CONTROL IN MAGNETOSTRICTIVE 
TERFENOL-D BASED ACTUATORS ........................................................................................................................... 649

Omar Aljanaideh ; Micky Rakotondrabe ; Hussam Khasawneh ; Mohammad Al Janaideh 
 

MASTER-SLAVE CONTROL WITH HYSTERESIS INVERSION FOR DUAL-STAGE 
NANOPOSITIONING SYSTEMS ................................................................................................................................... 655

William S. Nagel ; Garrett M. Clayton ; Kam K. Leang 
 

A NONSMOOTH KALMAN FILTER FOR STATE ESTIMATION OF POSITIONING STAGE 
BASED ON SANDWICH MODEL WITH BACKLASH-LIKE HYSTERESIS ......................................................... 661

Yonghong Tan ; Yanyan Li ; Ruili Dong ; Xiang Chen ; Hong He 
 



ADAPTIVE CONTROL OF MASS-SPRING SYSTEMS WITH UNKNOWN HYSTERETIC 
CONTACT FRICTION .................................................................................................................................................... 667

Mohammad Al Janaideh ; Dennis Bernstein 
 

UDE-BASED ADAPTIVE SLIDING MODE CONTROL OF A PIEZOELECTRIC 
NANOPOSITIONING STAGE ........................................................................................................................................ 673

Qingsong Xu 
 

AN ALMOST SUPERPOSITION OF HAMMERSTEIN SYSTEMS FOR SIMULTANEOUS 
HYSTERESIS-DYNAMICS COMPENSATION ........................................................................................................... 679

Jiangbo Liu ; Qingze Zou 
 

A SET-THEORETIC CONTROL ARCHITECTURE FOR CONSTRAINED SWITCHING 
SYSTEMS .......................................................................................................................................................................... 685

Giuseppe Franzè ; Walter Lucia 
 

PERIODIC STABILIZATION OF SWITCHED LINEAR SYSTEMS REVISITED ................................................. 691
Donghwan Lee ; Jianghai Hu 

 

GRAPH CONTROL LYAPUNOV FUNCTION FOR STABILIZATION OF DISCRETE-TIME 
SWITCHED LINEAR SYSTEMS ................................................................................................................................... 697

Donghwan Lee ; Jianghai Hu 
 

APPROXIMATE SOLUTION TO DISCRETE-TIME OPTIMAL SWITCHING PROBLEMS WITH 
MINIMUM DWELL TIME CONSTRAINT .................................................................................................................. 703

Ali Heydari 
 

L2-GAIN ANALYSIS OF REGENERATIVE SWITCHED LINEAR SYSTEMS WITH SAMPLED-
DATA STATE-FEEDBACK CONTROL........................................................................................................................ 709

Masaki Ogura ; Masashi Wakaiki ; João P. Hespanha ; Victor M. Preciado 
 

A UNIFIED FRAMEWORK FOR LP ANALYSIS AND SYNTHESIS OF LINEAR SWITCHED 
SYSTEMS .......................................................................................................................................................................... 715

Mohammad Naghnaeian ; Petros G. Voulgaris ; Geir E. Dullerud 
 

DISTRIBUTED ADAPTIVE OUTPUT CONSENSUS TRACKING CONTROL OF HIGHER-
ORDER SYSTEMS WITH UNKNOWN CONTROL DIRECTIONS.......................................................................... 721

Gang Wang ; Chaoli Wang 
 

DYNAMIC SCALING BASED ADAPTIVE CONTROLLERS FOR AEROELASTIC SYSTEMS ......................... 727
Sungpil Yang ; Kelley E. Hashemi ; Maruthi R. Akella 

 

LEARNING-BASED MODULAR INDIRECT ADAPTIVE CONTROL FOR A CLASS OF 
NONLINEAR SYSTEMS ................................................................................................................................................. 733

Mouhacine Benosman ; Amir-Massoud Farahmand ; Meng Xia 
 

ADAPTIVE BACKSTEPPING WITH EXPONENTIAL REGULATION IN THE ABSENCE OF 
PERSISTENT EXCITATION .......................................................................................................................................... 739

Yongduan Song ; Kai Zhao ; Miroslav Krstic 
 

ADAPTIVE COOPERATIVE OUTPUT TRACKING CONTROL FOR INPUT AND OUTPUT 
CONSTRAINED MULTIAGENT SYSTEMS WITH ACTUATOR FAULTS............................................................ 745

Xu Jin ; Raymond H. S. Kwong 
 

ADAPTIVE OPTIMIZATION FOR ACTIVE QUEUE MANAGEMENT SUPPORTING TCP 
FLOWS............................................................................................................................................................................... 751

Simone Baldi ; Elias B. Kosmatopoulos ; Andreas Pitsillides ; Marios Lestas ; Petros A. Ioannou ; Yiming Wan 
 

VERIFICATION OF LANGUAGE-BASED OPACITY IN PETRI NETS USING VERIFIER................................ 757
Yin Tong ; Ziyue Ma ; Zhiwu Li ; Carla Seactzu ; Alessandro Giua 

 

ON SUPERVISOR LOCALIZATION BASED DISTRIBUTED CONTROL OF DISCRETE-EVENT 
SYSTEMS UNDER PARTIAL OBSERVATION .......................................................................................................... 764

Renyuan Zhang ; Kai Cai 
 

DISTRIBUTED COOPERATIVE TRACKING CONTROL FOR HEAVY HAUL TRAINS WITH 
EVENT-TRIGGERED STRATEGY ............................................................................................................................... 770

Feng Zhou ; Zhiwu Huang ; Kai Gao ; Liran Li ; Hongtao Liao ; Jun Peng 
 

STABILITY PROPERTIES OF RECIPROCAL NETWORKS ................................................................................... 776
Isabel Fernández ; Jorge Finke 

 

SYMBOLIC CONSTRUCTION OF GR(1) CONTRACTS FOR SYSTEMS WITH FULL 
INFORMATION ............................................................................................................................................................... 782

Ioannis Filippidis ; Richard M. Murray 
 

VEHICLE ROUTING PROBLEM WITH TIME WINDOWS: A DETERMINISTIC ANNEALING 
APPROACH ...................................................................................................................................................................... 790

Mayank Baranwal ; Pratik M. Parekh ; Lavanya Marla ; Srinivasa M. Salapaka ; Carolyn L. Beck 
 

VEHICLE ROUTING FOR SHARED-MOBILITY SYSTEMS WITH TIME-VARYING DEMAND .................... 796
Kevin Spieser ; Samitha Samaranayake ; Emilio Frazzoli 

 



ESTIMATING TRAVEL TIME IN URBAN TRAFFIC BY MODELING TRANSPORTATION 
NETWORK SYSTEMS WITH BINARY SUBSYSTEMS............................................................................................. 803

Xilei Zhao ; James C. Spall 
 

STABILITY ANALYSIS FOR DISTRIBUTED PERIMETER CONTROLLED TRAFFIC 
NETWORKS...................................................................................................................................................................... 809

Yaqi Zhu ; Iman Shames ; Chris Manzie 
 

LARGE-SCALE TRAFFIC GRID SIGNAL CONTROL WITH REGIONAL REINFORCEMENT 
LEARNING........................................................................................................................................................................ 815

Tianshu Chu ; Shuhui Qu ; Jie Wang 
 

PREDICTING TRAFFIC LOAD IN PUBLIC TRANSPORTATION NETWORKS ................................................. 821
Stefan Haar ; Simon Theissing 

 

MODEL-BASED OPTIMAL CONTROL OF LAYERING TIME FOR LAYER-BY-LAYER UV 
PROCESSING OF RESIN INFUSED LAMINATES .................................................................................................... 827

Adamu Yebi ; Beshah Ayalew 
 

A PREDICTIVE CONTROL ALGORITHM FOR LAYER-TO-LAYER INK-JET 3D PRINTING ....................... 833
Yijie Guo ; Sandipan Mishra 

 

MULTIRATE FORWARD-MODEL DISTURBANCE OBSERVER FOR FEEDBACK 
REGULATION BEYOND NYQUIST FREQUENCY ................................................................................................... 839

Xu Chen ; Hui Xiao 
 

REDUCED-ORDER MULTIVARIABLE MODELING AND NONLINEAR CONTROL OF MELT-
POOL GEOMETRY AND TEMPERATURE IN DIRECTED ENERGY DEPOSITION ......................................... 845

Qian Wang ; Jianyi Li ; Michael Gouge ; Abdalla R. Nassar ; Pan Michaleris ; Edward W. Reutzel 
 

DEVELOPMENT OF AN ITERATIVE LEARNING CONTROLLER FOR POLYMER BASED 
MICRO-STEREOLITHOGRAPHY PROTOTYPING SYSTEMS.............................................................................. 852

E. B. Türeyen ; Y. Karpat ; M. Çakmakci 
 

A GOVERNING EQUATION FOR MOVING WEB TEMPERATURE HEATED BY RADIATIVE 
PANELS ............................................................................................................................................................................. 858

Edison O. Cobos Torres ; Prabhakar R. Pagilla 
 

FINITE STATE ABSTRACTION AND FORMAL METHODS FOR TRAFFIC FLOW 
NETWORKS...................................................................................................................................................................... 864

Samuel Coogan ; Murat Arcak ; Calin Belta 
 

PROBABILISTIC CONTROLLER SYNTHESIS FOR FREEWAY TRAFFIC NETWORKS ................................ 880
Negar Mehr ; Dorsa Sadigh ; Roberto Horowitz 

 

MODEL PREDICTIVE CONTROL OF URBAN TRAFFIC NETWORKS WITH TEMPORAL 
LOGIC CONSTRAINTS .................................................................................................................................................. 881

Sadra Sadraddini ; Calin Belta 
 

ASSUME-GUARANTEE CONTRACTS AND CONTROLLER SYNTHESIS FOR VEHICULAR 
TRAFFIC NETWORKS ................................................................................................................................................... 882

Eric S. Kim ; Murat Arcak ; Sanjit A. Seshia 
 

NONLINEAR MOVING HORIZON ESTIMATION FOR SYSTEMS WITH BOUNDED 
DISTURBANCES .............................................................................................................................................................. 883

Matthias A. Müller 
 

A DISTRIBUTED ECONOMIC MPC SCHEME FOR COORDINATION OF SELF-INTERESTED 
SYSTEMS .......................................................................................................................................................................... 889

Philipp N. Köhler ; Matthias A. Müller ; Frank Allgöwer 
 

DISTRIBUTED ECONOMIC MODEL PREDICTIVE CONTROL FOR LARGE-SCALE 
BUILDING TEMPERATURE REGULATION ............................................................................................................. 895

Nishith R. Patel ; Michael J. Risbeck ; James B. Rawlings ; Michael J. Wenzel ; Robert D. Turney 
 

SUMPTUS COHIBERI: THE COST OF CONSTRAINTS IN MPC WITH STATE ESTIMATES ......................... 901
Martin A. Sehr ; Robert R. Bitmead 

 

APPLICATION OF MPC INCORPORATING STOCHASTIC PROGRAMMING TO TYPE 1 
DIABETES TREATMENT .............................................................................................................................................. 907

Graham C. Goodwin ; Adrian M. Medioli ; Hieu V. Phan ; Bruce R. King ; Aaron D. Matthews 
 

EXPLICIT MPC IN REAL-WORLD APPLICATIONS: THE PAROC FRAMEWORK ......................................... 913
Ioana Nascu ; Nikolaos A. Diangelakis ; Richard Oberdieck ; Maria M. Papathanasiou ; Efstratios N. 
Pistikopoulos 

 

MIMO LINEAR SYSTEMS IDENTIFICATION IN THE PRESENCE OF BOUNDED NOISE ............................. 919
Vito Cerone ; Valentino Razza ; D. Regruto 

 

MULTI-INNOVATION EXTENDED STOCHASTIC GRADIENT ALGORITHM FOR MULTI-
INPUT MULTI-OUTPUT CONTROLLED AUTOREGRESSIVE MOVING AVERAGE SYSTEMS 
BY USING THE FILTERING TECHNIQUE ................................................................................................................ 925

Xiao Jiang ; Jian Pan ; Xiangkui Wan ; Feng Ding 
 



SPECIALIZED ALGORITHM FOR IDENTIFICATION OF STABLE LINEAR SYSTEMS USING 
LAGRANGIAN RELAXATION...................................................................................................................................... 930

Jack Umenberger ; Ian R. Manchester 
 

NUCLEAR NORM-ENHANCED RECURSIVE SUBSPACE IDENTIFICATION: CLOSED-LOOP 
ESTIMATION OF RAPID VARIATIONS IN SYSTEM DYNAMICS........................................................................ 936

S. T. Navalkar ; J. W. Van Wingerden 
 

TOWARDS NONLINEAR MODEL PREDICTIVE CONTROL WITH INTEGRATED 
EXPERIMENT DESIGN .................................................................................................................................................. 942

D. Telen ; M. Vallerio ; S. Bhonsale ; F. Logist ; J. Van Impe 
 

PERSISTENTLY EXCITING TUBE MPC .................................................................................................................... 948
Bernardo Hernandez ; Paul Trodden 

 

STABILIZABILITY OF MULTIPLE TIME-DELAY OVERLAPPING SYSTEMS: THE 
INCLUSION PRINCIPLE APPROACH ........................................................................................................................ 954

A. Ahmadi ; M. Aldeen 
 

INTERNAL MODEL CONTROL FOR A CLASS OF UNCERTAIN TIME-DELAY SYSTEMS ........................... 960
Saeed Salavati Dezfuli ; Behrouz Ebrahimi ; Karolos Grigoriadis ; Matthew Franchek 

 

ROBUSTNESS OF HIGH-GAIN-OBSERVER-BASED CONTROLLERS TO TIME DELAYS ............................. 967
Jing Lei ; Hassan K. Khalil 

 

PERFORMANCE OPTIMIZATION BASED ON PASSIVATION OF SYSTEMS WITH 
APPLICATIONS TO SYSTEMS WITH INPUT/OUTPUT DELAY ........................................................................... 973

M. Xia ; A. Rahnama ; S. Wang ; P. J. Antsaklis 
 

OPTIMAL SIGN INVERTING CONTROL FOR MULTIPLE TIME-DELAYED SYSTEMS................................ 979
Qingbin Gao ; Nejat Olgac 

 

FAULT DETECTION IN LEVER-ARM-COMPENSATED POSITION REFERENCE SYSTEMS 
BASED ON NONLINEAR ATTITUDE OBSERVERS AND INERTIAL MEASUREMENTS IN 
DYNAMIC POSITIONING.............................................................................................................................................. 985

Robert H. Rogne ; Torleiv H. Bryne ; Tor A. Johansen ; Thor I. Fossen 
 

FURTHER VARIANTS OF THE ASTOLFI/MARCONI HIGH-GAIN OBSERVER ............................................... 993
Andrew R. Teel 

 

ADDING VIRTUAL MEASUREMENTS BY SIGNAL INJECTION ......................................................................... 999
Pascal Combes ; Al Kassem Jebai ; François Malrait ; Philippe Martin ; Pierre Rouchon 

 

VEHICLE ONLINE PARAMETER ESTIMATION USING A NONLINEAR ADAPTIVE 
OBSERVER ..................................................................................................................................................................... 1006

Mourad Boufadene ; Abdelhamid Rabhi ; Mohammed Belkheiri ; Ahmed Elhajjaji 
 

ROBUST REDUCED ORDER OBSERVER FOR A CLASS OF UNCERTAIN NONLINEAR 
STOCHASTIC SYSTEMS.............................................................................................................................................. 1011

Asma Barbata ; Michel Zasadzinski ; Harouna Souley Ali ; Hassani Messaoud 
 

MODEL (IN)VALIDATION AND FAULT DETECTION FOR SYSTEMS WITH POLYNOMIAL 
STATE-SPACE MODELS.............................................................................................................................................. 1017

Farshad Harirchi ; Zheng Luo ; Necmiye Ozay 
 

BIPARTITE OUTPUT SYNCHRONIZATION OF LINEAR HETEROGENEOUS MULTI-AGENT 
SYSTEMS VIA OUTPUT FEEDBACK ........................................................................................................................ 1024

Farnaz Adib Yaghmaie ; Rong Su ; Frank L. Lewis 
 

NON-GAUSSIAN ESTIMATION OF A TWO-VORTEX FLOW USING A LAGRANGIAN 
SENSOR GUIDED BY OUTPUT FEEDBACK CONTROL ...................................................................................... 1030

Francis D. Lagor ; Amy Davis ; Kayo Ide ; Derek A. Paley 
 

MULTI-AGENT FORMATION CONTROL WITH MAINTAINING AND CONTROLLING 
NETWORK CONNECTIVITY...................................................................................................................................... 1036

Rajdeep Dutta ; Liang Sun ; Daniel Pack 
 

EXPLICIT ADAPTIVE SYNCHRONIZATION OF MULTI-AGENT UNCERTAIN SYSTEMS 
WITH HETEROGENEOUS DYNAMIC NETWORKS.............................................................................................. 1042

Bohui Wang ; Yingguan Wang ; Bin Zhang ; Fengrong Li ; Jingcheng Wang ; Hai Lin ; Xiaocheng Li 
 

ON DISTRIBUTED SUBMODULAR MAXIMIZATION WITH LIMITED INFORMATION ............................. 1048
Bahman Gharesifard ; Stephen L. Smith 

 

CONVERGENCE RATE OF THE MODIFIED DEGROOT-FRIEDKIN MODEL WITH DOUBLY 
STOCHASTIC RELATIVE INTERACTION MATRICES ........................................................................................ 1054

Weiguo Xia ; Ji Liu ; Karl H. Johansson ; Tamer Basar 
 

LEARNING WITHOUT RECALL FROM ACTIONS OF NEIGHBORS ................................................................ 1060
M. Amin Rahimian ; Ali Jadbabaie 

 

DISTRIBUTED ESTIMATION OF DYNAMIC PARAMETERS: REGRET ANALYSIS ..................................... 1066
Shahin Shahrampour ; Alexander Rakhlin ; Ali Jadbabaie 

 



NETWORK INDEPENDENT RATES IN DISTRIBUTED LEARNING .................................................................. 1072
Angelia Nedic ; Alex Olshevsky ; César A. Uribe 

 

A DISTRIBUTED ALGORITHM WITH AN ARBITRARY INITIALIZATION FOR SOLVING A 
LINEAR ALGEBRAIC EQUATION ............................................................................................................................ 1078

Lili Wang ; Daniel Fullmer ; A. Stephen Morse 
 

DECENTRALIZED NASH EQUILIBRIUM LEARNING BY STRATEGIC GENERATORS FOR 
ECONOMIC DISPATCH ............................................................................................................................................... 1082

Ashish Cherukuri ; Jorge Cortés 
 

NAIVE SOCIAL LEARNING IN ISING NETWORKS .............................................................................................. 1088
Mohammad Amin Rahimian ; Ali Jadbabaie 

 

ON DESIGN OF SUBOPTIMAL TRACKING CONTROLLER FOR A CLASS OF NONLINEAR 
SYSTEMS ........................................................................................................................................................................ 1094

Yazdan Batmani ; Mohammadreza Davoodi ; Nader Meskin 
 

OPTIMAL OBSERVATION MODE SCHEDULING FOR SYSTEMS UNDER TEMPORAL 
CONSTRAINTS .............................................................................................................................................................. 1099

Eva Tesarová ; Mária Svorenová ; Jirí Barnat ; Ivana Cerná 
 

AN MILP APPROACH FOR REAL-TIME OPTIMAL CONTROLLER SYNTHESIS WITH 
METRIC TEMPORAL LOGIC SPECIFICATIONS .................................................................................................. 1105

Sayan Saha ; A. Agung Julius 
 

(UN)AMBIGUOUS OPTIMAL CONTROL ................................................................................................................. 1111
Andrew Lamperski ; Bolei Di ; Tyler Lekang ; Jinsun Liu ; Ran Tian 

 

SYMMETRIC HESSIAN PROPAGATION FOR LIFTED COLLOCATION INTEGRATORS IN 
DIRECT OPTIMAL CONTROL................................................................................................................................... 1117

Rien Quirynen ; Boris Houska ; Moritz Diehl 
 

A BLOCK BASED ALADIN SCHEME FOR HIGHLY PARALLELIZABLE DIRECT OPTIMAL 
CONTROL ....................................................................................................................................................................... 1124

Dimitris Kouzoupis ; Rien Quirynen ; Boris Houska ; Moritz Diehl 
 

ALLOWING VANISHING STABILITY MARGINS IN PRESERVATION OF (I)ISS DISSIPATION 
INEQUALITIES BY SCALING .................................................................................................................................... 1130

Hiroshi Ito 
 

ON THE ESTIMATION OF THE DOMAIN OF ATTRACTION FOR LINEAR SYSTEMS WITH 
ASYMMETRIC ACTUATOR SATURATION VIA ASYMMETRIC LYAPUNOV FUNCTIONS ....................... 1136

Yuanlong Li ; Zongli Lin 
 

FINITE-TIME STABILITY VIA POLYNOMIAL LYAPUNOV FUNCTION OF NONLINEAR 
QUADRATIC SYSTEMS ............................................................................................................................................... 1142

B. Bhiri ; C. Delatre ; M. Zasadzinski ; K. Abderrahim 
 

ON STRUCTURAL PROPERTY METRICS FOR MODEL ERROR OF LINEAR SYSTEMS ............................ 1148
Xiaojing Yang ; Xuerui Wang ; Changchuan Xie ; J. Jim Zhu 

 

ASYMPTOTIC STABILIZATION OF NONLINEAR SYSTEMS USING PASSIVITY INDICES........................ 1154
Diego De S. Madeira ; Jürgen Adamy 

 

OPTIMAL DATA INTEGRITY ATTACK ON ACTUATORS IN CYBER-PHYSICAL SYSTEMS .................... 1160
Guangyu Wu ; Jian Sun 

 

ADAPTIVE CONTROL ARCHITECTURES FOR MITIGATING SENSOR ATTACKS IN CYBER-
PHYSICAL SYSTEMS ................................................................................................................................................... 1165

Tansel Yucelen ; Wassim M. Haddad ; Eric M. Feron 
 

A GRAPH THEORETIC CHARACTERIZATION OF PERFECT ATTACKABILITY AND 
DETECTION IN DISTRIBUTED CONTROL SYSTEMS ......................................................................................... 1171

Sean Weerakkody ; Xiaofei Liu ; Sang H. Son ; Bruno Sinopoli 
 

STEALTHY CONTROL SIGNAL ATTACKS IN VECTOR LQG SYSTEMS........................................................ 1179
Ruochi Zhang ; Parv Venkitasubramaniam 

 

CYBER PHYSICAL ATTACKS CONSTRAINED BY CONTROL OBJECTIVES ................................................ 1185
Yuan Chen ; Soummya Kar ; José M. F. Moura 

 

CROSS-LAYER SECURE CYBER-PHYSICAL CONTROL SYSTEM DESIGN FOR 
NETWORKED 3D PRINTERS...................................................................................................................................... 1191

Zhiheng Xu ; Quanyan Zhu 
 

SINGULARITY AND JOINT LIMITS AVOIDANCE FOR PARALLEL MECHANISMS USING 
THE FILTERED INVERSE METHOD........................................................................................................................ 1197

Antonio C. Leite ; Ramon R. Costa 
 

KINEMATIC MODELING AND CONTROL OF THE HEXAPOD PARALLEL ROBOT ................................... 1203
Ricardo Campa ; Jaqueline Bernal ; Israel Soto 

 



DEVELOPMENT OF DYNAMIC MODEL OF A 7DOF HYDRAULICALLY ACTUATED TELE-
OPERATED ROBOT FOR DECOMMISSIONING APPLICATIONS ..................................................................... 1209

Allahyar Montazeri ; Josef Ekotuyo 
 

DESIGN, FABRICATION, AND CONTROL OF TWISTED ACTUATED ROBOTIC DEVICE ......................... 1215
Marvin H. Cheng ; Lei Jiang ; Qian Mou ; Steven Wheeler ; Larry Banta ; Reza Shisheie ; Ezzat Bakhoum 

 

A FLEXIBLE, REACTION-WHEEL-DRIVEN FISH ROBOT: FLOW SENSING AND FLOW-
RELATIVE CONTROL ................................................................................................................................................. 1221

Feitian Zhang ; Patrick Washington ; Derek A. Paley 
 

MONOTONE CO-DESIGN PROBLEMS; OR, EVERYTHING IS THE SAME..................................................... 1227
Andrea Censi 

 

ADAPTIVE-SCANNING, NEAR-MINIMUM-DEFORMATION ATOMIC FORCE MICROSCOPE 
IMAGING OF SOFT SAMPLE IN LIQUID: LIVE MAMMALIAN CELL EXAMPLE? ...................................... 1235

Juan Ren ; Qingze Zou 
 

ITERATIVE DESIGN OF FEEDBACK AND FEEDFORWARD CONTROLLER WITH INPUT 
SATURATION CONSTRAINT FOR BUILDING TEMPERATURE CONTROL .................................................. 1241

Cheng Peng ; Wenlong Zhang ; Masayoshi Tomizuka 
 

A POSITION DOMAIN ITERATION LEARNING CONTROL FOR CONTOUR TRACKING 
WITH APPLICATION TO A MULTI-AXIS MOTION TESTBED .......................................................................... 1247

Jie Ling ; Zhao Feng ; Daojin Yao ; Xiaohui Xiao 
 

ADAPTIVE ITERATIVE LEARNING CONTROL FOR NONLINEAR MULTI-AGENT SYSTEMS 
CONSENSUS OUTPUT TRACKING WITH ACTUATOR FAULTS....................................................................... 1253

Xu Jin 
 

CONVERGENCE ANALYSIS OF INTEGRATED PREDICTIVE ITERATIVE LEARNING 
CONTROL BASED ON TWO-DIMENSIONAL THEORY ....................................................................................... 1259

Zhihua Xiong ; Yingdong Hong ; Chen Chen ; Jie Zhang ; Maiying Zhong 
 

A ROBUST INTEGRATED PREDICTIVE ITERATIVE LEARNING CONTROL BASED ON 
UPDATING REFERENCE FOR POINT-TO-POINT TRACKING .......................................................................... 1265

Weiwei Qiu ; Jie Ma ; Zhihua Xiong ; Dexian Huang ; Wanzhou Li 
 

SEMI-PHYSICAL IDENTIFICATION AND STATE ESTIMATION OF ENERGY INTAKE FOR 
INTERVENTIONS TO MANAGE GESTATIONAL WEIGHT GAIN ..................................................................... 1271

Penghong Guo ; Daniel E. Rivera ; Danielle S. Downs ; Jennifer S. Savage 
 

SEQUENTIAL MONTE CARLO FILTERING ESTIMATION OF EBOLA PROGRESSION IN 
WEST AFRICA ............................................................................................................................................................... 1277

Narges Montazeri Shahtori ; Caterina Scoglio ; Arash Pourhabib ; Faryad Darabi Sahneh 
 

MODELLING DOXORUBICIN EFFECT IN VARIOUS CANCER THERAPIES BY MEANS OF 
FRACTIONAL CALCULUS.......................................................................................................................................... 1283

Clara Ionescu ; Dana Copot ; Robin De Keyser 
 

CAPTURING AGE-RELATED ALTERNATIONS IN THE HUMAN SMOOTH PURSUIT 
MECHANISM BY VOLTERRA MODELS ................................................................................................................. 1289

Alexander Medvedev ; Daniel Jansson 
 

PROSPECTIVE HIV CLINICAL TRIAL COMPARISON BY EXPECTED KULLBACK-LEIBLER 
DIVERGENCE ................................................................................................................................................................ 1295

Lamont Cannon ; Cesar Augusto Vargas Garcia ; Michael J. Piovoso ; Ryan Zurakowski 
 

A ROBUST PLATFORM-INDEPENDENT GENE SIGNATURE FOR SINGLE-SAMPLE BREAST 
CANCER SUBTYPING .................................................................................................................................................. 1301

Burook Misganaw ; Mathukumalli Vidyasagar 
 

FREQUENCY RESPONSE ANALYSIS FOR CLOSED-LOOP SYSTEMS WITH HYSTERESIS 
USING INCREMENTAL HARMONIC BALANCE ................................................................................................... 1305

Lei Fang ; Jiandong Wang ; Xiaobo Tan 
 

ENERGY EFFICIENT REFRIGERATION - IMPROVEMENT OF COMPACT 
THERMOELECTRIC UNITS THROUGH MODELING, TESTING, AND CONTROL ....................................... 1311

Brian M. Rahman ; John R. Wagner 
 

ROBUST SERVO CONTROL USING PI-LUENBERGER OBSERVERS WITH APPLICATION TO 
NONLINEAR PIEZO-ELECTRICALLY ACTUATED SYSTEMS .......................................................................... 1317

Ahmed H. El-Shaer ; Mohammad Al Janaideh ; Islam S. M. Khalil 
 

VISUAL SERVOING OF AN INVERTED PENDULUM ON CART USING A MOUNTED 
SMARTPHONE............................................................................................................................................................... 1323

Anthony Brill ; Jared A. Frank ; Vikram Kapila 
 

COMPUTER SUPPORT FOR TEACHING THE ROUTH-HURWITZ CRITERION ........................................... 1329
Tooran Emami ; Joseph Benin 

 



USING INERTIAL AND VISUAL SENSING FROM A MOUNTED SMARTPHONE TO 
STABILIZE A BALL AND BEAM TEST-BED ........................................................................................................... 1335

Anthony Brill ; Jared A. Frank ; Vikram Kapila 
 

A RECURRENT NEURAL NETWORK FOR NONLINEAR CONTROL OF A FIXED-WING UAV ................. 1341
Ohanes Dadian ; Subodh Bhandari ; Amar Raheja 

 

CONTROL OF A UAV AND A UGV COOPERATING TO MANIPULATE AN OBJECT ................................... 1347
Tam Nguyen ; Emanuele Garone 

 

SAMPLING BASED COLLISION AVOIDANCE FOR UAVS.................................................................................. 1353
Yucong Lin ; Srikanth Saripalli 

 

A MULTI-RESOLUTION APPROACH FOR DISCOVERY AND 3-D MODELING OF 
ARCHAEOLOGICAL SITES USING SATELLITE IMAGERY AND A UAV-BORNE CAMERA ..................... 1359

Huanyu Ding ; Eric Cristofalo ; Joseph Wang ; David Castañón ; Eduardo Montijano ; Venkatesh Saligrama ; 
Mac Schwager 

 

A STOCHASTIC APPROACH FOR ATTACK RESILIENT UAV MOTION PLANNING................................... 1366
Nicola Bezzo ; James Weimer ; Yanwei Du ; Oleg Sokolsky ; Sang H. Son ; Insup Lee 

 

CYBER-PHYSICAL OPTIMIZATION OF SMALL UNMANNED AIRCRAFT SYSTEMS WITH 
THERMAL CONSIDERATION.................................................................................................................................... 1373

Brandon T. Coloe ; Ella M. Atkins 
 

A LIDAR-ASSISTED MODEL PREDICTIVE CONTROLLER ADDED ON A TRADITIONAL 
WIND TURBINE CONTROLLER................................................................................................................................ 1381

Mahmood Mirzaei ; Morten H. Hansen 
 

WAKE REDIRECTING USING FEEDBACK CONTROL TO IMPROVE THE POWER OUTPUT 
OF WIND FARMS .......................................................................................................................................................... 1387

Steffen Raach ; David Schlipf ; Friedemann Borisade ; Po Wen Cheng 
 

PROSPECTS OF MULTIVARIABLE FEEDFORWARD CONTROL OF WIND TURBINES USING 
LIDAR .............................................................................................................................................................................. 1393

David Schlipf 
 

LIDAR-ENHANCED WIND TURBINE CONTROL: PAST, PRESENT, AND FUTURE ...................................... 1399
Andrew Scholbrock ; Paul Fleming ; David Schlipf ; Alan Wright ; Kathryn Johnson ; Na Wang 

 

ACTIVE POWER CONTROL OF WIND TURBINES FOR ANCILLARY SERVICES: A 
COMPARISON OF PITCH AND TORQUE CONTROL METHODOLOGIES...................................................... 1407

Jacob Aho ; Paul Fleming ; Lucy Y. Pao 
 

COMPUTATIONAL FLUID DYNAMICS SIMULATION STUDY OF ACTIVE POWER 
CONTROL IN WIND PLANTS..................................................................................................................................... 1413

Paul Fleming ; Jake Aho ; Pieter Gebraad ; Lucy Pao ; Yingchen Zhang 
 

CONVERGENCE OF LIMITED COMMUNICATIONS GRADIENT METHODS................................................ 1421
Sindri Magnússon ; Kathryn Heal ; Chinwendu Enyioha ; Na Li ; Carlo Fischione ; Vahid Tarokh 

 

HIERARCHICAL MANAGEMENT OF DEMAND RESPONSE EVENTS WITH ON/OFF LOADS .................. 1427
Andres Cortés ; Sonia Martínez 

 

ENHANCED CONVERGENCE RATE OF INEQUALITY CONSTRAINT SHADOW PRICES IN 
PMP ALGORITHM CLEARED DISTRIBUTION POWER MARKETS................................................................. 1433

Elli Ntakou ; Michael Caramanis 
 

MULTI-AREA ECONOMIC DISPATCH VIA STATE SPACE DECOMPOSITION ............................................ 1440
Ye Guo ; Lang Tong ; Wenchuan Wu ; Boming Zhang ; Hongbin Sun 

 

MECHANISM DESIGN FOR SELF-REPORTING BASELINES IN DEMAND RESPONSE............................... 1446
Deepan Muthirayan ; Dileep Kalathil ; Kameshwar Poolla ; Pravin Varaiya 

 

A GEOMETRIC APPROACH TO VIRTUAL BATTERY MODELING OF 
THERMOSTATICALLY CONTROLLED LOADS.................................................................................................... 1452

Lin Zhao ; Wei Zhang 
 

INTEGRATED SMART APPLIANCE SCHEDULING AND HVAC CONTROL FOR PEAK 
RESIDENTIAL LOAD MANAGEMENT .................................................................................................................... 1458

Krystian X. Perez ; Michael Baldea ; Thomas F. Edgar 
 

AN AGENT-BASED TEST BED FOR BUILDING CONTROLS .............................................................................. 1464
Siddharth Goyal ; Weimin Wang ; Michael R. Brambley 

 

TESTING BUILDING CONTROLS WITH THE BLDG TOOLBOX....................................................................... 1472
Kevin J. Kircher ; K. Max Zhang 

 

OPTIMIZING ZONE TEMPERATURE SETPOINT EXCITATION TO MINIMIZE TRAINING 
DATA FOR DATA-DRIVEN DYNAMIC BUILDING MODELS.............................................................................. 1478

Jie Cai ; Donghun Kim ; James E. Braun ; Jianghai Hu 
 

EXPERIMENTAL ANALYSIS OF OCCUPANT FEEDBACK BASED MODEL PREDICTIVE 
CONTROL FOR THERMAL COMFORT AND ENERGY OPTIMIZATION........................................................ 1485

Xiao Chen ; Qian Wang ; Jelena Srebric 
 



A HUMIDITY INTEGRATED BUILDING THERMAL MODEL ............................................................................ 1492
Jingyang Xu ; Daniel Nikovski 

 

ESTIMATING STATE-OF-CHARGE IMBALANCE OF BATTERIES USING FORCE 
MEASUREMENTS ......................................................................................................................................................... 1500

Youngki Kim ; Nassim A. Samad ; Ki-Yong Oh ; Jason B. Siegel ; Bogdan I. Epureanu ; Anna G. Stefanopoulou 
 

PACK-LEVEL CURRENT-SPLIT ESTIMATION FOR HEALTH MONITORING IN LI-ION 
BATTERIES .................................................................................................................................................................... 1506

Haris M. Khalid ; Qadeer Ahmed ; Jimmy C. -H. Peng ; Giorgio Rizzoni 
 

MODEL-BASED SENSOR FAULT DIAGNOSTICS OF DOUBLE-LAYER CAPACITORS ............................... 1512
Satadru Dey ; Sara Mohon ; Simona Onori 

 

PATH-FORECASTING FOR HEV OPTIMAL ENERGY MANAGEMENT (POEM)........................................... 1518
Yanan Zhao ; Ming L. Kuang ; Anthony M. Phillips ; Jóhannes Kristinsson 

 

OPTIMAL BATTERY UTILIZATION OVER LIFETIME FOR PARALLEL HYBRID ELECTRIC 
VEHICLE TO MAXIMIZE FUEL ECONOMY .......................................................................................................... 1524

Chinmaya Patil ; Payam Naghshtabrizi ; Rajeev Verma ; Zhijun Tang ; Kandler Smith ; Ying Shi 
 

ESTIMATION OF THERMALLY DE-RATED TORQUE OF AN HEV DRIVE USING ROBUST 
LPV OBSERVER ............................................................................................................................................................ 1530

Athar Hanif ; A. I. Bhatti ; Qadeer Ahmed 
 

ROBUST TRAJECTORY FOLLOWING WITHOUT AVAILABILITY OF THE REFERENCE 
TIME-DERIVATIVES IN THE CONTROL SCHEME WITH ACTIVE DISTURBANCE 
REJECTION .................................................................................................................................................................... 1536

Maciej Marcin Michalek 
 

PRACTICAL SOLUTION TO POSITIVITY PROBLEM IN WATER MANAGEMENT SYSTEMS - 
AN ADRC APPROACH ................................................................................................................................................. 1542

Rafal Madonski ; Marcin Nowicki ; Przemyslaw Herman 
 

UNIFIED DISCRETE TIME OPTIMAL CONTROL FOR MEMS GYROSCOPES .............................................. 1548
Qing Zheng ; Bo Li ; Weifeng Xu 

 

THE FOUR-TANK BENCHMARK: A SIMPLE SOLUTION BY EMBEDDED MODEL CONTROL ................ 1554
Congzhi Huang ; Enrico Canuto ; Carlo Novara 

 

A NEW METHOD TO TUNE LINEAR ACTIVE DISTURBANCE REJECTION CONTROLLER .................... 1560
Caifen Fu ; Wen Tan 

 

AN ACTIVE DISTURBANCE REJECTION CONTROL SOLUTION FOR THE TWO-MASS-
SPRING BENCHMARK PROBLEM ........................................................................................................................... 1566

Han Zhang ; Shen Zhao ; Zhiqiang Gao 
 

A PASSIVATION METHOD FOR THE DESIGN OF SWITCHED CONTROLLERS .......................................... 1572
Vahideh Ghanbari ; Meng Xia ; Panos Antsaklis 

 

NECESSARY AND SUFFICIENT UNIFORM EXPONENTIAL STABILITY CONDITIONS IN 
SWITCHED POSITIVE LINEAR SYSTEMS WITH RANK-ONE MODES ........................................................... 1578

Federico Najson 
 

SUBOPTIMAL CONTROL RECONFIGURATION IN SWITCHED MULTI-AGENT 
NETWORKED SYSTEMS ............................................................................................................................................. 1584

Zahra Gallehdari ; Nader Meskin ; Khashayar Khorasani 
 

OPERATOR SUM REPRESENTATION FOR MARKOV TRANSITION MODELS OF HUMAN 
INFERENCE PROCESSES............................................................................................................................................ 1590

Ji-Woong Lee ; Shashi Phoha 
 

COOPERATIVE GLOBAL ROBUST OUTPUT REGULATION FOR SECOND-ORDER 
NONLINEAR MULTI-AGENT SYSTEMS WITH JOINTLY CONNECTED SWITCHING 
NETWORKS.................................................................................................................................................................... 1596

Wei Liu ; Jie Huang 
 

AIRCRAFT LOSS-OF-CONTROL ARREST AUTOPILOT USING TRAJECTORY 
LINEARIZATION CONTROL ..................................................................................................................................... 1602

Yue Zhao ; J. Jim Zhu 
 

ADAPTIVE PLANAR CURVE TRACKING CONTROL WITH UNKNOWN CURVATURE ............................. 1608
Michael Malisoff ; Fumin Zhang 

 

ADAPTIVE OUTPUT-FEEDBACK CONTROL FOR A CLASS OF MULTI-INPUT-MULTI-
OUTPUT PLANTS WITH APPLICATIONS TO VERY FLEXIBLE AIRCRAFT ................................................. 1613

Zheng Qu ; Anuradha M. Annaswamy ; Eugene Lavretsky 
 

A STRATEGY OF REPLACEMENT OF A PI CONTROLLER WITH AN MPC CONTROLLER ..................... 1619
Seunggyun Cheong 

 

NONLINEAR PERIODIC ADAPTIVE CONTROL FOR LINEAR TIME-VARYING PLANTS.......................... 1625
Vlad Rudko ; Daniel E. Miller 

 



MULTIVARIABLE ADAPTIVE HARMONIC STEADY-STATE CONTROL FOR REJECTION OF 
SINUSOIDAL DISTURBANCES ACTING ON AN UNKNOWN SYSTEM ............................................................ 1631

Mohammadreza Kamaldar ; Jesse B. Hoagg 
 

ADAPTIVE CONTROL OF UNICYCLE-TYPE MOBILE ROBOTS WITH LONGITUDINAL 
SLIPPAGE ....................................................................................................................................................................... 1637

Xiang Li ; Zhuping Wang ; Xiaozhen Chen ; Jin Zhu ; Qijun Chen 
 

COST-CONSTRAINED D-OPTIMUM NODE ACTIVATION FOR LARGE-SCALE 
MONITORING NETWORKS ....................................................................................................................................... 1643

Maciej Patan ; Dariusz Ucinski 
 

DOMAIN DECOMPOSITION METHODS IN THE DISTRIBUTED ESTIMATION OF 
SPATIALLY DISTRIBUTED PROCESSES WITH MOBILE SENSORS................................................................ 1649

Michael A. Demetriou 
 

OBSERVER DESIGN FOR AN IPDE WITH TIME-DEPENDENT COEFFICIENTS........................................... 1655
Shuxia Tang ; Miroslav Krstic 

 

ACTUATOR FAULT-TOLERANT CONTROL OF NETWORKED DISTRIBUTED PROCESSES 
WITH EVENT-TRIGGERED SENSOR-CONTROLLER COMMUNICATION .................................................... 1661

Da Xue ; Nael H. El-Farra 
 

A DISTRIBUTED COMPUTATION SCHEME FOR REAL-TIME CONTROL AND ESTIMATION 
OF PDES .......................................................................................................................................................................... 1667

Satadru Dey ; Yongqiang Wang ; Beshah Ayalew 
 

LEARNING-BASED REDUCED ORDER MODEL STABILIZATION FOR PARTIAL 
DIFFERENTIAL EQUATIONS: APPLICATION TO THE COUPLED BURGERS' EQUATION ...................... 1673

Mouhacine Benosman ; Boris Kramer ; Petros T. Boufounos ; Piyush Grover 
 

A PROVABLY CORRECT MPC APPROACH TO SAFETY CONTROL OF URBAN TRAFFIC 
NETWORKS.................................................................................................................................................................... 1679

Sadra Sadraddini ; Calin Belta 
 

UNCERTAIN ROUTE, DESTINATION, AND TRAFFIC PREDICTIONS IN ENERGY 
MANAGEMENT FOR HYBRID, PLUG-IN, AND FUEL-CELL VEHICLES......................................................... 1685

Daniel F. Opila 
 

SIMULTANEOUS ROAD PROFILE ESTIMATION AND ANOMALY DETECTION WITH AN 
INPUT OBSERVER AND A JUMP DIFFUSION PROCESS ESTIMATOR............................................................ 1693

Zhaojian Li ; Uroš V. Kalabic ; Ilya V. Kolmanovsky ; Ella M. Atkins ; Jianbo Lu ; Dimitar P. Filev 
 

A STUDY ON PRICE-DISCRIMINATION FOR ROBUST SOCIAL COORDINATION...................................... 1699
Philip N. Brown ; Jason R. Marden 

 

A GAME THEORETICAL MODEL OF TRAFFIC WITH MULTIPLE INTERACTING DRIVERS 
FOR USE IN AUTONOMOUS VEHICLE DEVELOPMENT ................................................................................... 1705

Dave W. Oyler ; Yildiray Yildiz ; Anouck R. Girard ; Nan I. Li ; Ilya V. Kolmanovsky 
 

STUDY OF A REAL-TIME, MPC BASED MOTION CUEING PROCEDURE WITH TIME-
VARYING PREDICTION FOR DIFFERENT CLASSES OF DRIVERS ................................................................. 1711

Fabio Maran ; Mattia Bruschetta ; Alessandro Beghi 
 

INPUT-TO-OUTPUT DISCONTINUITY AND TRANSIENT IMPROVEMENT IN ADD-ON 
CONTROLS..................................................................................................................................................................... 1717

Tianyu Jiang ; Paul Hanrahan ; Xu Chen 
 

VARIABLE-IMPEDANCE-BASED HUMAN-MACHINE CONTROL FOR DOCKING OF 
MANUFACTURING FIXTURES.................................................................................................................................. 1723

W. Tony Piaskowy ; Lance McCann ; Joseph Garbini ; Santosh Devasia 
 

OPTIMAL VELOCITY PROFILE DESIGN FOR TRANSPORT OF VISCOELASTIC WEBS IN 
ROLL-TO-ROLL MANUFACTURING ....................................................................................................................... 1729

Kadhim A. Jabbar ; Prabhakar R. Pagilla 
 

CONTROL OF DUAL-STAGE PROCESSING MACHINES BY BOUNDED TRACKING-ERROR 
MPC .................................................................................................................................................................................. 1735

S. Di Cairano ; A. Goldsmith 
 

PH AND CONDUCTIVITY CONTROL IN AN INTEGRATED BIOMANUFACTURING PLANT .................... 1741
Amos E. Lu ; Joel A. Paulson ; Richard D. Braatz 

 

EXTRUSION BASED ADDITIVE MANUFACTURING USING EXPLICIT MODEL PREDICTIVE 
CONTROL ....................................................................................................................................................................... 1747

Hesam Zomorodi ; Robert G. Landers 
 

RECENT ADVANCES IN COMPUTATIONAL METHODS FOR THE POWER FLOW 
EQUATIONS ................................................................................................................................................................... 1753

Dhagash Mehta ; Daniel K. Molzahn ; Konstantin Turitsyn 
 



INTRODUCTION TO THE POWER FLOW EQUATIONS AND MOMENT/SUM-OF-SQUARES 
RELAXATIONS OF OPTIMAL POWER FLOW PROBLEMS ............................................................................... 1766

Daniel K Molzahn 
 

OPTIMAL POWER FLOW PURSUIT......................................................................................................................... 1767
Emiliano Dall'Anese 

 

INTRODUCTION TO NUMERICAL POLYNOMIAL HOMOTOPY CONTINUATION METHODS 
FOR THE POWER SYSTEMS PRACTITIONERS .................................................................................................... 1768

Dhagash Mehta 
 

MONOTONE OPERATOR APPROACH TO POWER FLOW SOLUTIONS......................................................... 1769
Krishnamurthy Dvijotham ; Michael Chertkov ; Steven Low 

 

ERROR-TRIGGERED ON-LINE MODEL IDENTIFICATION IN ECONOMIC MODEL 
PREDICTIVE CONTROL ............................................................................................................................................. 1770

Anas Alanqar ; Helen Durand ; Panagiotis D. Christofides 
 

ON CLOSED-LOOP ECONOMIC PERFORMANCE UNDER LYAPUNOV-BASED ECONOMIC 
MODEL PREDICTIVE CONTROL ............................................................................................................................. 1778

Matthew Ellis ; Panagiotis D. Christofides 
 

ECONOMIC MODEL PREDICTIVE CONTROL FOR SCHEDULED SWITCHING 
OPERATIONS................................................................................................................................................................. 1784

Su Liu ; Jinfeng Liu 
 

ECONOMIC MODEL PREDICTIVE CONTROL OF THE ELECTRIC ARC FURNACE USING 
DATA-DRIVEN MULTI-RATE MODELS .................................................................................................................. 1790

Mudassir M. Rashid ; Prashant Mhaskary ; Christopher L. E. Swartz 
 

ECONOMIC NONLINEAR MODEL PREDICTIVE CONTROL FOR MECHANICAL PULPING 
PROCESSES .................................................................................................................................................................... 1796

Hui Tian ; Qiugang Lu ; R. Bhushan Gopaluni ; Victor M. Zavala ; James A. Olson 
 

NONLINEAR ECONOMIC MODEL PREDICTIVE CONTROL FOR SI ENGINES BASED ON 
SEQUENTIAL QUADRATIC PROGRAMMING....................................................................................................... 1802

Qilun Zhu ; Simona Onori ; Robert Prucka 
 

THE IMPACT OF SMOOTHNESS ON MODEL CLASS SELECTION IN NONLINEAR SYSTEM 
IDENTIFICATION: AN APPLICATION OF DERIVATIVES IN THE RKHS....................................................... 1808

Yusuf Bhujwalla ; Vincent Laurain ; Marion Gilson 
 

NONLINEAR SYSTEM IDENTIFICATION FOR AUTONOMOUS SYSTEMS VIA FUNCTIONAL 
EQUATIONS METHODS .............................................................................................................................................. 1814

Alberto Padoan ; Alessandro Astolfi 
 

A NEW APPROACH FOR ESTIMATING THE ROBUSTNESS OF PARAMETER ESTIMATES 
TO MEASUREMENT NOISE ....................................................................................................................................... 1820

Dhruva V. Raman ; James Anderson ; Antonis Papachristodoulou 
 

OPTIMAL DESIGN OF DYNAMIC EXPERIMENTS FOR GUARANTEED PARAMETER 
ESTIMATION ................................................................................................................................................................. 1826

Anwesh Reddy Gottu Mukkula ; Radoslav Paulen 
 

ANALYTICAL IDENTIFICATION OF SYSTEM PARAMETER NONLINEARLY COUPLED IN 
DYNAMIC TRANSITION MATRIX ............................................................................................................................ 1832

Bao Song ; Xiaoxu Wang ; Yan Liang ; Quan Pan 
 

A DATA-DRIVEN APPROACH TO PRECISE LINEARIZATION OF NONLINEAR DYNAMICAL 
SYSTEMS IN AUGMENTED LATENT SPACE......................................................................................................... 1838

H. Harry Asada ; Faye Wu ; Alexandre Girard ; Michaelle Mayalu 
 

PLACEMENT OF HELMHOLTZ RESONATORS IN SERIES FOR PASSIVE CONTROL OF 
THERMOACOUSTIC INSTABILITIES FROM A TIME-DELAY PERSPECTIVE ............................................. 1845

Umut Zalluhoglu ; Nejat Olgac 
 

MULTI-DELAY CONTROLLER FOR MULTI-HAZARD MITIGATION............................................................. 1851
Liang Cao ; Simon Laflamme 

 

STABILIZATION IN A CHEMOSTAT WITH SAMPLED AND DELAYED MEASUREMENTS ...................... 1857
Frédéric Mazenc ; Jérome Harmand ; Michael Malisoff 

 

ENHANCING ENERGY HARVESTING CAPACITY USING DELAYED FEEDBACK CONTROL ................. 1863
Ayhan S. Kammer ; Nejat Olgac 

 

IMPROVED RELAY AUTOTUNING USING NORMALIZED TIME DELAY ..................................................... 1869
Josefin Berner ; Tore Hägglund ; Karl Johan Åström 

 

A DECENTRALIZED CONSENSUS ALGORITHM FOR DISTRIBUTED STATE OBSERVERS 
WITH ROBUSTNESS GUARANTEES ........................................................................................................................ 1876

Yuchun Li ; Ricardo G. Sanfelice 
 

SPARSE DISTRIBUTED OBSERVERS WITH NONLINEAR INTERCONNECTIONS ...................................... 1882
Christopher Edwards ; Prathyush P Menon 

 



BACKWARD-IN-TIME INPUT RECONSTRUCTION ............................................................................................. 1888
Gaurav Kumar Singh ; Roshan Chavan ; Vrutangkumar V. Shah ; Ajinkya P. Dahale ; Harish J. Palanthandalam-
Madapusi 

 

FULL INFORMATION ESTIMATOR FOR OUTPUT REGULATION BASED ON INTERNAL 
MODEL PRINCIPLE ..................................................................................................................................................... 1894

Fei Yan ; Guoxiang Gu ; Xiang Chen 
 

ROBUST H8 FILTERING WITH AUXILIARY PAST OUTPUT MEASUREMENTS .......................................... 1900
Luciano Frezzatto ; Maurício C. De Oliveira ; Ricardo C. L. F. Oliveira ; Pedro L. D. Peres 

 

A NOVEL HOMOGENOUS PROTOCOL FOR MULTI-AGENT CLUSTERING OVER 
DIRECTED GRAPHS..................................................................................................................................................... 1906

Anton Proskurnikov ; Ming Cao 
 

MULTIPLEX INFORMATION NETWORKS FOR SPATIALLY EVOLVING MULTIAGENT 
FORMATIONS................................................................................................................................................................ 1912

Dung Tran ; Tansel Yucelen ; Eduardo Pasiliao 
 

COOPERATIVE OUTPUT REGULATION FOR NETWORKED MULTI-AGENT SYSTEMS 
BASED ON THE SELF-TUNING ADAPTIVE DISTRIBUTED OBSERVER ......................................................... 1918

Yi Dong ; Jie Chen ; Jie Huang 
 

CONTROL RECONFIGURATION FOR MULTIPLE AUTONOMOUS VEHICLES SUBJECT TO 
ACTUATOR FAULTS AND DISTURBANCES .......................................................................................................... 1924

Zahra Gallehdari ; Nader Meskin ; Khashayar Khorasani 
 

STABILITY OF THE CONTINUOUS-TIME ALTAFINI MODEL.......................................................................... 1930
Ji Liu ; Xudong Chen ; Tamer Basar 

 

INERTIAL HEGSELMANN-KRAUSE SYSTEMS..................................................................................................... 1936
Bernard Chazelle ; Chu Wang 

 

A METHOD OF MULTIPLIERS ALGORITHM FOR SPARSITY-PROMOTING OPTIMAL 
CONTROL ....................................................................................................................................................................... 1942

Neil K. Dhingra ; Mihailo R. Jovanovic 
 

OPTIMAL STATE FEEDBACK CONTROLLERS WITH STRICT ROW SPARSITY 
CONSTRAINTS .............................................................................................................................................................. 1948

Reza Arastoo ; Yaser Ghaedsharaf ; Mayuresh V. Kothare ; Nader Motee 
 

LOCALIZED LQG OPTIMAL CONTROL FOR LARGE-SCALE SYSTEMS ...................................................... 1954
Yuh-Shyang Wang ; Nikolai Matni 

 

A SUPER-ATOMIC NORM MINIMIZATION APPROACH TO IDENTIFYING SPARSE 
DYNAMICAL GRAPHICAL MODELS....................................................................................................................... 1962

Y. Wang ; M. Sznaier ; O. Camps 
 

CONNECTIVITY-PRESERVING FORMATION STABILIZATION OF UNICYCLES IN LOCAL 
COORDINATES USING MINIMUM SPANNING TREE.......................................................................................... 1968

Miguel Aranda ; Rosario Aragüés ; Gonzalo López-Nicolás ; Carlos Sagüés 
 

KERNEL DESIGN FOR COORDINATION OF AUTONOMOUS, TIME-VARYING MULTI-
AGENT CONFIGURATIONS ....................................................................................................................................... 1975

Levi D. Devries ; Michael D. M. Kutzer 
 

MODELING A PROFESSIONAL DRIVER IN ULTRA-HIGH PERFORMANCE MANEUVERS 
WITH A HYBRID COST MPC ..................................................................................................................................... 1981

Jeffery R. Anderson ; Beshah Ayalew ; T. Weiskircher 
 

MODEL PREDICTIVE CONTROL FOR THE PLACEMENT OF VIRTUAL MACHINES IN 
CLOUD COMPUTING APPLICATIONS.................................................................................................................... 1987

Mauro Gaggero ; Luca Caviglione 
 

OPTIMAL CONTROL OF TIME INSTANTS FOR TASK REPLANNING IN ROBOTIC 
NETWORKS.................................................................................................................................................................... 1993

Donato Di Paola ; Mauro Gaggero ; Antonio Petitti ; Luca Caviglione 
 

TRACKING CONTROL AND STATE ESTIMATION OF A MOBILE ROBOT BASED ON NMPC 
AND MHE ........................................................................................................................................................................ 1999

Awantha Jayasiri ; Sébastien Gros ; George K. I. Mann 
 

STATE CONSTRAINED CONTROLLER DESIGN FOR UNCERTAIN LINEAR SYSTEMS USING 
POLYNOMIAL CHAOS ................................................................................................................................................ 2005

Souransu Nandi ; Victor Migeon ; Tarunraj Singh ; Puneet Singla 
 

ADAPTIVE LQ CONTROL BASED ACTUATOR FAILURE COMPENSATION ................................................ 2011
Liyan Wen ; Gang Tao ; Hao Yang ; Fuyang Chen 

 

PARALLEL ALGORITHMS FOR ROBUST CONVEX PROGRAMS OVER NETWORKS ............................... 2017
Keyou You ; Roberto Tempo 

 



SEMIDEFINITE RELAXATIONS IN OPTIMAL EXPERIMENT DESIGN WITH APPLICATION 
TO SUBSTRATE INJECTION FOR HYPERPOLARIZED MRI ............................................................................. 2023

John Maidens ; Murat Arcak 
 

DISTRIBUTED STATE ESTIMATION FOR INDEPENDENT LINEAR SYSTEMS WITH 
RELATIVE AND ABSOLUTE MEASUREMENTS ................................................................................................... 2029

Marcello Farina ; Ruggero Carli 
 

OUTPUT FEEDBACK MODEL PREDICTIVE CONTROL WITH PROBABILISTIC 
UNCERTAINTIES FOR LINEAR SYSTEMS ............................................................................................................. 2035

Tillmann Mühlpfordt ; Joel A. Paulson ; Richard D. Braatz ; Rolf Findeisen 
 

A ROBUST DUAL-MODE MPC APPROACH TO ENSURING CRITICAL QUALITY 
ATTRIBUTES IN QUALITY-BY-DESIGN ................................................................................................................. 2041

Eranda Harinath ; Lucas C. Foguth ; Richard D. Braatz 
 

A POLYNOMIAL CHAOS-BASED NONLINEAR BAYESIAN APPROACH FOR ESTIMATING 
STATE AND PARAMETER PROBABILITY DISTRIBUTION FUNCTIONS ....................................................... 2047

Vinay A. Bavdekar ; Ali Mesbah 
 

ENHANCING OPACITY OF STOCHASTIC DISCRETE EVENT SYSTEMS USING INSERTION 
FUNCTIONS.................................................................................................................................................................... 2053

Yi-Chin Wu ; Gil Lederman ; Stéphane Lafortune 
 

DIFFERENTIALLY PRIVATE DISTRIBUTED CONVEX OPTIMIZATION VIA OBJECTIVE 
PERTURBATION ........................................................................................................................................................... 2061

Erfan Nozari ; Pavankumar Tallapragada ; Jorge Cortés 
 

DIFFUSING PRIVATE DATA OVER NETWORKS.................................................................................................. 2067
Fragkiskos Koufogiannis ; George J. Pappas 

 

EVENT-BASED INFORMATION-THEORETIC PRIVACY: A CASE STUDY OF SMART 
METERS .......................................................................................................................................................................... 2074

Shuo Han ; Ufuk Topcu ; George J. Pappas 
 

PRIVACY-OPTIMAL STRATEGIES FOR SMART METERING SYSTEMS WITH A 
RECHARGEABLE BATTERY ..................................................................................................................................... 2080

Simon Li ; Ashish Khisti ; Aditya Mahajan 
 

AN ALGEBRAIC TOPOLOGICAL PERSPECTIVE TO PRIVACY ....................................................................... 2086
Alberto Speranzon ; Shaunak D. Bopardikar 

 

TIME-OPTIMAL MOTION PLANNING FOR N-DOF ROBOT MANIPULATORS USING A 
PATH-PARAMETRIC SYSTEM REFORMULATION ............................................................................................. 2092

Robin Verschueren ; Niels Van Duijkeren ; Jan Swevers ; Moritz Diehl 
 

A NOVEL APPROACH FOR TRACKING CONTROL OF DIFFERENTIAL DRIVE ROBOTS 
SUBJECT TO HARD INPUT CONSTRAINTS ........................................................................................................... 2098

Amin Zeiaee ; Rana Soltani-Zarrin ; Reza Langari 
 

ROBUST ADAPTIVE MOTION PLANNING IN THE PRESENCE OF DYNAMIC OBSTACLES..................... 2104
Nurali Virani ; Minghui Zhu 

 

ENERGY-BASED PATH PLANNING FOR SKID-STEER VEHICLES OPERATING IN AREAS 
WITH MIXED SURFACE TYPES................................................................................................................................ 2110

Jesse Pentzer ; Karl Reichard ; Sean Brennan 
 

PATH-CONSTRAINED TRAJECTORY PLANNING FOR ROBOT SERVICE LIFE 
OPTIMIZATION ............................................................................................................................................................ 2116

Chung-Yen Lin ; Yu Zhao ; Masayoshi Tomizuka ; Wenjie Chen 
 

PARTICLE FILTERING FOR ONLINE MOTION PLANNING WITH TASK SPECIFICATIONS ................... 2123
Karl Berntorp ; Stefano Di Cairano 

 

ITERATIVE LEARNING CONTROL FOR PERFORMANCE OPTIMISATION ................................................. 2129
Bing Chu 

 

UNCERTAINTY REDUCTION OF HYDRAULIC FRACTURING PROCESS...................................................... 2135
Zhijie Sun ; Qiuying Gu ; Jason Dykstra 

 

CONTROLLER DESIGN FOR ROBOT MANIPULATORS BASED ON REACHABILITY................................ 2142
Yuting Chai ; Lilong Cai 

 

INVERSE CONTROL FOR INFERRING INTENT IN NOVICE HUMAN-IN-THE-LOOP 
ITERATIVE LEARNING .............................................................................................................................................. 2148

Rahul B. Warrier ; Santosh Devasia 
 

LEARNING OPTIMAL CONTROL VIA FORWARD AND BACKWARD STOCHASTIC 
DIFFERENTIAL EQUATIONS .................................................................................................................................... 2155

Ioannis Exarchos ; Evangelos A. Theodorou 
 

GTCF BASED LARC CONTOURING MOTION CONTROL OF AN INDUSTRIAL X-Y LINEAR-
MOTOR-DRIVEN STAGE ............................................................................................................................................ 2162

Chuxiong Hu ; Yu Zhu ; Zhipeng Hu ; Ze Wang 
 



BALANCE EQUILIBRIUM MANIFOLD AND CONTROL OF RIDER-BIKEBOT SYSTEMS .......................... 2168
Pengcheng Wang ; Jingang Yi 

 

HUMAN-INTERACTIVE CONTROL OF A HYDRAULICALLY ACTUATED PATIENT 
TRANSFER ASSIST DEVICE WITH REDUNDANT OBSTACLE SENSING ....................................................... 2175

Heather C. Humphreys ; Wayne J. Book 
 

A REDUCED ORDER SYSTEMS APPROACH TO PREDICTION OF EMERGENT BEHAVIORS 
OF CELLULAR SYSTEMS ........................................................................................................................................... 2181

Michaëlle N. Mayalu ; Min-Cheol Kim ; H. Harry Asada 
 

SWITCHED ROBUST TRACKING/IMPEDANCE CONTROL FOR AN ACTIVE 
TRANSFEMORAL PROSTHESIS................................................................................................................................ 2187

Holly Warner ; Dan Simon ; Hadis Mohammadi ; Hanz Richter 
 

MODELING AND ESTIMATION FOR A WEARABLE SIZE SENSOR TO MONITOR LOWER 
LEG SWELLING ............................................................................................................................................................ 2193

Song Zhang ; Rajesh Rajamani 
 

SEMI-ADAPTIVE FEEDBACK CONTROL OF OPIOID INFUSION..................................................................... 2199
Xin Jin ; Chang-Sei Kim ; Guy A. Dumont ; J. Mark Ansermino ; Jin-Oh Hahn 

 

SPEED CONTROL OF PERMANENT MAGNET SYNCHRONOUS MOTOR USING EXTENDED 
HIGH-GAIN OBSERVER.............................................................................................................................................. 2205

Abdullah A. Alfehaid ; Elias G. Strangas ; Hassan K. Khalil 
 

A RECEDING HORIZON APPROACH TO SIMULTANEOUS IDENTIFICATION AND TORQUE 
CONTROL OF PERMANENT MAGNET SYNCHRONOUS MACHINES ............................................................. 2211

David M. Reed ; Jing Sun ; Heath F. Hofmann 
 

SLIDING MODE CONTOURING CONTROLLER DESIGN WITH ADAPTIVE FRICTION 
COMPENSATION FOR THREE-AXIS MACHINE TOOLS .................................................................................... 2217

Ba Dinh Bui ; Naoki Uchiyama 
 

REAL-TIME GENERATION OF TRAPEZOIDAL VELOCITY PROFILE FOR MINIMUM 
ENERGY CONSUMPTION AND ZERO RESIDUAL VIBRATION IN SERVOMOTOR SYSTEMS ................. 2223

Han Chen ; Haihua Mu ; Yu Zhu 
 

SPEED SENSORLESS STATE ESTIMATION FOR INDUCTION MOTORS: A MOVING 
HORIZON APPROACH ................................................................................................................................................ 2229

Lei Zhou ; Yebin Wang 
 

CONTROL OF A FUEL CELL VEHICLE USING ADAPTIVE SLIDING MODE CONTROL: 
SERVOMOTOR APPLICATION ................................................................................................................................. 2235

Roshini S. Ashok ; Yuri B. Shtessel 
 

ROBUST ATTITUDE STABILIZATION CONTROLLER DESIGN FOR QUADROTOR SYSTEMS 
WITH MULTIPLE UNCERTAINTIES AND DELAYS ............................................................................................. 2241

Hao Liu ; Danjun Li ; Yisheng Zhong 
 

ADAPTIVE SECOND-ORDER SLIDING MODE OBSERVER FOR QUADROTOR ATTITUDE 
ESTIMATION ................................................................................................................................................................. 2246

Jing Chang ; Jérôme Cieslak ; Jorge Dávila ; Ali Zolghadri ; Jun Zhou 
 

SAFETY-CRITICAL CONTROL OF A PLANAR QUADROTOR .......................................................................... 2252
Guofan Wu ; Koushil Sreenath 

 

REAL-TIME MODEL PREDICTIVE CONTROL FOR KEEPING A QUADROTOR VISIBLE ON 
THE CAMERA FIELD-OF-VIEW OF A GROUND ROBOT.................................................................................... 2259

Wei Ding ; Madan Ravi Ganesh ; Robert N. Severinghaus ; Jason J. Corso ; Dimitra Panagou 
 

LOW COST IMPLEMENTATION OF A BIOMIMETIC APPROACH FOR UAV HEALTH 
MANAGEMENT ............................................................................................................................................................. 2265

Diego Garcia ; Hever Moncayo ; Andres Perez ; Chirag Jain 
 

ROBUST TRAJECTORY-TRACKING CONTROL DESIGN FOR A SMALL QUAD-ROTOR 
AIRCRAFT VIA SLIDING MODES............................................................................................................................. 2271

Iván González-Hernández ; Sergio Salazar ; Rogelio Lozano 
 

STABILIZATION OF FLOATING OFFSHORE WIND TURBINES BY ARTIFICIAL MUSCLE 
BASED ACTIVE MOORING LINE FORCE CONTROL.......................................................................................... 2277

Yaoyu Li ; Zhongyou Wu 
 

MODEL BASED ACTIVE DAMPING OF DRIVE TRAIN TORSIONAL OSCILLATIONS FOR A 
FULL-SCALE WIND TURBINE NACELLE TEST RIG ........................................................................................... 2283

Mohsen Neshati ; Torben Jersch ; Jan Wenske 
 

WIND TURBINE LOADS REDUCTION USING FEEDFORWARD FEEDBACK COLLECTIVE 
PITCH CONTROL BASED ON THE ESTIMATED EFFECTIVE WIND SPEED ................................................. 2289

Fanzhong Meng ; Jan Wenske ; Adrian Gambier 
 



OPTIMAL MODE-SWITCHING AND CONTROL SYNTHESIS FOR FLOATING OFFSHORE 
WIND TURBINES .......................................................................................................................................................... 2295

Behrooz Shahsavari ; Omid Bagherieh ; Negar Mehr ; Roberto Horowitz ; Claire Tomlin 
 

INDEPENDENT BLADE PITCH CONTROLLER DESIGN FOR A THREE-BLADED TURBINE 
USING DISTURBANCE ACCOMMODATING CONTROL..................................................................................... 2301

Na Wang ; Alan D. Wright ; Kathryn E. Johnson 
 

COMBINED INDIVIDUAL PITCH AND TRAILING EDGE FLAP CONTROL FOR 
STRUCTURAL LOAD ALLEVIATION OF WIND TURBINES .............................................................................. 2307

Róbert Ungurán ; Martin Kühn 
 

PLACING ROTATIONAL INERTIA IN POWER GRIDS ........................................................................................ 2314
Bala Kameshwar ; Poolla Saverio ; Bolognani Florian Dörfler 

 

IMPROVING PERFORMANCE OF DROOP-CONTROLLED MICROGRIDS THROUGH 
DISTRIBUTED PI-CONTROL ..................................................................................................................................... 2321

Emma Tegling ; Martin Andreasson ; John W. Simpson-Porco ; Henrik Sandberg 
 

STABILITY GUARANTEES FOR PRIMARY FREQUENCY CONTROL WITH RANDOMIZED 
FLEXIBLE LOADS ........................................................................................................................................................ 2328

Tyrone L. Vincent ; Kameswhar Poolla ; Salman Mohagheghi ; Eilyan Bitar 
 

OPTIMAL OPERATION OF A DISTRICT HEATING POWER PLANT WITH THERMAL 
ENERGY STORAGE...................................................................................................................................................... 2334

Giovanni Gambino ; Francesca Verrilli ; Michele Canelli ; Andrea Russo ; Mikko Himanka ; Maurizio Sasso ; 
Seshadhri Srinivasan ; Carmen Del Vecchio ; Luigi Glielmo 

 

A STOCHASTIC OPTIMAL CONTROL SOLUTION TO THE ENERGY MANAGEMENT OF A 
MICROGRID WITH STORAGE AND RENEWABLES............................................................................................ 2340

Andrea Belloni ; Luigi Piroddi ; Maria Prandini 
 

ENERGY MANAGEMENT OF A BUILDING COOLING SYSTEM WITH THERMAL STORAGE: 
A RANDOMIZED SOLUTION WITH FEEDFORWARD DISTURBANCE COMPENSATION ......................... 2346

Daniele Ioli ; Alessandro Falsone ; Maria Prandini 
 

PROPORTIONAL-INTEGRAL EXTREMUM SEEKING FOR VAPOR COMPRESSION 
SYSTEMS ........................................................................................................................................................................ 2352

Daniel J. Burns ; Christopher R. Laughman ; Martin Guay 
 

A RECONFIGURABLE PLUG-AND-PLAY MODEL PREDICTIVE CONTROLLER FOR MULTI-
EVAPORATOR VAPOR COMPRESSION SYSTEMS .............................................................................................. 2358

Junqiang Zhou ; Daniel J. Burns ; Claus Danielson ; Stefano Di Cairano 
 

A MULTI-AGENT CONTROL BASED DEMAND RESPONSE STRATEGY FOR MULTI-ZONE 
BUILDINGS..................................................................................................................................................................... 2365

Jie Cai ; James E. Braun ; Donghun Kim ; Jianghai Hu 
 

OPTIMIZATION AND SEQUENCING OF CHILLED-WATER PLANT BASED ON EXTREMUM 
SEEKING CONTROL .................................................................................................................................................... 2373

Baojie Mu ; Yaoyu Li ; Timothy I. Salsbury ; John M. House 
 

SELECTING CONTROL INPUT TYPE FOR A BUILDING PREDICTIVE CONTROLLER 
INTEGRATED IN A POWER GRID ............................................................................................................................ 2379

Jeremy S. Dobbsy ; Meysam Razmaray ; Mahdi Shahbakhtiy ; Sumit Paudyal 
 

A HIERARCHICAL DISTRIBUTED MPC FOR HVAC SYSTEMS ........................................................................ 2385
Yushen Long ; Shuai Liu ; Lihua Xie ; K. H. Johansson 

 

LINEAR PARAMETER-VARYING OBSERVER DESIGN FOR VEHICLE YAW RATE SENSOR 
BIAS ESTIMATION AND SIGNAL RECONSTRUCTION....................................................................................... 2391

Guoguang Zhang ; Zitian Yu ; Junmin Wang 
 

NONLINEAR CONTROL OF SEMI-ACTIVE SUSPENSION SYSTEMS: A QUASI-LINEAR 
CONTROL APPROACH................................................................................................................................................ 2397

Zhaojian Li ; Hamid R. Ossareh ; Ilya V. Kolmanovsky ; Ella M. Atkins ; Jianbo Lu 
 

STATE AND DISTURBANCE ESTIMATION FOR A ROAD VEHICLE VIA IMM FILTERING...................... 2403
Daniel Rubin ; Per-Olof Gutman ; Yaakov Oshman ; Mario Jodorkovsky 

 

EXPERIMENTAL EVALUATION OF NONLINEAR UNKNOWN INPUT OBSERVERS APPLIED 
TO AN EPS SYSTEM ..................................................................................................................................................... 2409

Robert Tafner ; Martin Horn ; Antonella Ferrara 
 

HYBRID MODEL PREDICTIVE CONTROL OF ACTIVE SUSPENSION WITH TRAVEL 
LIMITS AND NONLINEAR TIRE CONTACT FORCE............................................................................................ 2415

Li Xu ; H. Eric Tseng ; Davor Hrovat 
 

BLACK-BOX MODELING OF CONNECTED VEHICLE NETWORKS ............................................................... 2421
Linjun Zhang ; Gábor Orosz 

 



ON THE SOLUTION OF OPERATOR EQUATION PROBLEMS WITH APPLICATION TO 
PREISACH DENSITY ESTIMATION ......................................................................................................................... 2427

Yu Hua ; Ram V. Iyer 
DISCRETE-TIME APPROXIMATIONS OF FLIESS OPERATORS ...................................................................... 2433

W. Steven Gray ; Luis A. Duffaut Espinosa ; Kurusch Ebrahimi-Fard 
ENTROPIC DIFFERENTIAL EVOLUTION - eDE ................................................................................................... 2440

Elahesadat Naghib ; Amin Nobakhti 
ANALYTICAL SOLUTIONS OF EQUILIBRIUM POINTS OF THE STANDARD KURAMOTO 
MODEL: 3 AND 4 OSCILLATORS.............................................................................................................................. 2447

Xin Xin ; Takanori Kikkawa ; Yannian Liu 
MODEL ORDER REDUCTION IN THE L2-GAP METRIC ..................................................................................... 2453

Skander Taamallah 
BANDWIDTH AND PHASE MARGIN OF SINGULARLY PERTURBED MULTIPLE-TIME-
SCALE NESTED LOOP CONTROL SYSTEMS ........................................................................................................ 2460

Yue Zhao ; Letian Lin ; J. Jim Zhu 
PROXIMAL MINIMIZATION BASED DISTRIBUTED CONVEX OPTIMIZATION.......................................... 2466

Kostas Margellos ; Alessandro Falsone ; Simone Garatti ; Maria Prandini 
REAL-TIME DISTRIBUTED DECOMPOSITION FOR LARGE-SCALE DISTRIBUTED FAULT 
DIAGNOSIS OVER DYNAMIC GRAPHS .................................................................................................................. 2472

Chen Peng ; Qing Hui 
SOURCE SEEKING BY DISTRIBUTED SWARM ROBOTS WITH SAMPLE VARIANCE 
CONTROL ....................................................................................................................................................................... 2484

Kazunori Sakurama ; Shin-Ichiro Nishida 
ON THE DEFINITENESS OF GRAPH LAPLACIANS WITH NEGATIVE WEIGHTS: 
GEOMETRICAL AND PASSIVITY-BASED APPROACHES .................................................................................. 2488

Yongxin Chen ; Sei Zhen Khong ; Tryphon T. Georgiou 
DOMINANCE REGIONS IN THE HOMICIDAL CHAUFFEUR PROBLEM ........................................................ 2494

Dave W. Oyler ; Anouck R. Girard 
REGION-OF-CONVERGENCE ESTIMATION FOR LEARNING-BASED ADAPTIVE 
CONTROLLERS............................................................................................................................................................. 2500

John F. Quindlen ; Ufuk Topcu ; Girish Chowdhary ; Jonathan P. How 
INTELLIGENT SWITCHING BETWEEN MULTIPLE MODEL-BASED ADAPTIVE 
CONTROLLERS USING DATA-DRIVEN CONTROL THEORY ........................................................................... 2506

Karthikeyan Rajagopal ; S. N. Balakrishnan 
DATA-DRIVEN ADAPTIVE OPTIMAL OUTPUT-FEEDBACK CONTROL OF A 2-DOF 
HELICOPTER................................................................................................................................................................. 2512

Weinan Gao ; Zhong-Ping Jiang 
DATA-DRIVEN H8 LOOP-SHAPING CONTROLLER DESIGN ............................................................................ 2518

Yu-Chen Sung ; Sagar V. Patil ; Michael G. Safonov 
FORMATION CONTROL OF HIGH-ALTITUDE BALLOONS BY DISTRIBUTED EXTREMUM 
SEEKING CONTROL .................................................................................................................................................... 2524

Isaac Vandermeulen ; Martin Guay ; P. James McLellan 
FAULT TOLERANT CONTROL FOR OVER-ACTUATED SYSTEMS: AN ADAPTIVE 
CORRECTION APPROACH ........................................................................................................................................ 2530

Seyed Shahabaldin Tohidi ; Yildiray Yildiz ; Ilya Kolmanovsky 
GAIN ADAPTATION AND SENSOR GUIDANCE OF DIFFUSION PDES USING ON-LINE 
APPROXIMATION OF OPTIMAL FEEDBACK KERNELS ................................................................................... 2536

Michael A. Demetriou 
DIRECT ADAPTIVE CONTROL FOR PERSISTENT DISTURBANCE REJECTION IN LINEAR 
INFINITE DIMENSIONAL SYSTEMS........................................................................................................................ 2542

Mark J. Balas ; Susan A. Frost 
BACKSTEPPING CONTROL OF THE ONE-PHASE STEFAN PROBLEM ......................................................... 2548

Shumon Koga ; Mamadou Diagne ; Shuxia Tang ; Miroslav Krstic 
ONLINE RECALIBRATION OF THE STATE ESTIMATORS FOR A SYSTEM WITH MOVING 
BOUNDARIES USING SPARSE DISCRETE-IN-TIME TEMPERATURE MEASUREMENTS.......................... 2554

Bryan Petrus ; Zhelin Chen ; Joseph Bentsman ; Brian G. Thomas 
OUTFLOW TRACKING WITH VARIABLE SPEED LIMIT................................................................................... 2560

Maria Laura Delle Monache ; Benedetto Piccoli ; Francesco Rossi 
A STUDY OF OPTIMAL ACTUATOR PLACEMENT FOR CONTROL OF DIFFUSION .................................. 2566

Kirsten Morris ; Steven Yang 



COLLISION FREE AND PERMUTATION INVARIANT FORMATION CONTROL USING THE 
ROOT LOCUS PRINCIPLE .......................................................................................................................................... 2572

Nak-Seung Patrick Hyun ; Patricio A. Vela ; Erik I. Verriest 
 

CONSENSUS-BASED BI-DIRECTIONAL CACC FOR VEHICULAR PLATOONING ....................................... 2578
Jeroen C. Zegers ; Elham Semsar-Kazerooni ; Jeroen Ploeg ; Nathan Van De Wouw ; Henk Nijmeijer 

 

DISTRIBUTED TARGET LOCALIZATION USING A GROUP OF UGVS UNDER 
DYNAMICALLY CHANGING INTERACTION TOPOLOGIES............................................................................. 2585

Chang Liu ; Shengbo Eben Li ; J. Karl Hedrick 
 

OPTIMAL DISTRIBUTED CONTROL FOR PLATOONING VIA SPARSE COPRIME 
FACTORIZATIONS ....................................................................................................................................................... 2591

Serban Sabau ; Cristian Oara ; Sean Warnick ; Ali Jadbabaie 
 

DECISION SUPPORT FOR A WASTE COLLECTION SERVICE WITH TIME AND SHIFT 
CONSTRAINTS .............................................................................................................................................................. 2599

Maria Pia Fanti ; Agostino M. Mangini ; Lorenzo Abbatecola ; Walter Ukovich 
 

ROBUST AND GAIN-SCHEDULED FORMATION CONTROL TECHNIQUES FOR MULTI-
AGENT SYSTEMS - COMPARISON AND BENCHMARK IN A UNIFIED FRAMEWORK .............................. 2605

Marcus Bartels ; Herbert Werner 
 

NON-PARAMETRIC ROBUSTNESS ANALYSIS FOR FEEDBACK MOTION CONTROL FOR A 
HIGH PRECISION STAGE WITH LARGE MASS UNCERTAINTY ..................................................................... 2611

Rudolf Saathof ; Thomas Riel ; Matthias Bibl ; Dominik Kohl ; Han Woong Yoo ; Georg Schitter 
 

STATE ESTIMATION FOR HIGH-SPEED MULTIFREQUENCY ATOMIC FORCE 
MICROSCOPY ............................................................................................................................................................... 2617

Michael G. Ruppert ; David M. Harcombe ; S. O. Reza Moheimani 
 

MODELING AND FEEDFORWARD COMPENSATION OF AIR MOUNTS WITH INTERNAL 
HELMHOLTZ RESONANCES..................................................................................................................................... 2623

Michiel A. Beijen ; Jing Jin ; Marcel F. Heertjes ; Hans Butler 
 

RATIONAL ITERATIVE FEEDFORWARD TUNING: APPROACHES, STABLE INVERSION, 
AND EXPERIMENTAL COMPARISON..................................................................................................................... 2629

Lennart Blanken ; Frank Boeren ; Dennis Bruijnen ; Tom Oomen 
 

ON AMPLITUDE ESTIMATION FOR HIGH-SPEED ATOMIC FORCE MICROSCOPY ................................. 2635
Michael R. P. Ragazzon ; J. Tommy Gravdahl ; Andrew J. Fleming 

 

SECOND-ORDER RESET ELEMENTS FOR STAGE CONTROL DESIGN ......................................................... 2643
Leroy Hazeleger ; Marcel Heertjes ; Henk Nijmeijer 

 

FOUNDATIONS OF INFRASTRUCTURE-CPS......................................................................................................... 2649
Anuradha M. Annaswamy ; Alefiya Hussainy ; Aranya Chakraborttyz ; Miloš Cvetkovic 

 

INFRASTRUCTURE CYBERPHYSICAL SYSTEMS AND THEIR USERS .......................................................... 2665
Tariq Samad 

 

CLOSING A LOOP AROUND A MARKET MECHANISM USING THE TRANSACTIVE 
CONTROL AND COORDINATION FRAMEWORK ................................................................................................ 2666

Jakob Stoustrup 
 

CO-DESIGNING COMMUNICATION AND CONTROL SYSTEMS FOR WIDE-AREA 
CONTROL OF POWER SYSTEMS ............................................................................................................................. 2667

Aranya Chakrabortty 
 

RESILIENCE, A KEY PROPERTY OF INFRASTRUCTURE CPS......................................................................... 2668
Alefiya Hussain 

 

PARAMETRIZED INFINITE-HORIZON MODEL PREDICTIVE CONTROL FOR LINEAR 
TIME-INVARIANT SYSTEMS WITH INPUT AND STATE CONSTRAINTS ...................................................... 2669

Michael Muehlebach ; Raffaello D'Andrea 
 

DISCRETE-TIME INTEGRAL SLIDING MODEL PREDICTIVE CONTROL FOR UNMATCHED 
DISTURBANCE ATTENUATION................................................................................................................................ 2675

Yi-Wen Liao ; J. Karl Hedrick 
 

STABILITY AND FEASIBILITY OF MPC FOR SWITCHED LINEAR SYSTEMS WITH DWELL-
TIME CONSTRAINTS ................................................................................................................................................... 2681

Leila Jasmine Bridgeman ; Claus Danielson ; Stefano Di Cairano 
 

A CONSTRAINTS SOFTENING DECOUPLING STRATEGY ORIENTED TO TIME DELAYS 
HANDLING WITH MODEL PREDICTIVE CONTROL .......................................................................................... 2687

Silvia M. Zanoli ; Crescenzo Pepe 
 

FUZZY GAIN SCHEDULING OF SUBSPACE PREDICTIVE CONTROLLER.................................................... 2693
Saba Sedghizadeh ; Soosan Beheshti 

 

UNCERTAINTY CHARACTERIZATION FOR ROBUST MPC USING AN APPROXIMATE 
CONVEX HULL METHOD........................................................................................................................................... 2699

Hossein Sartipizadeh ; Tyrone L. Vincent 
 



DIRECTIONAL SPLITTING FOR STRUCTURE ADAPTATION OF BAYESIAN FILTERS ............................ 2705
Ondrej Straka ; Jindrich Duník ; Ivo Puncochár 

 

DATA-DRIVEN GAIN COMPUTATION IN THE FEEDBACK PARTICLE FILTER ......................................... 2711
Karl Berntorp ; Piyush Grover 

 

ON LEAST-SQUARES ESTIMATION FOR PARTIALLY OBSERVED JUMP-DIFFUSION 
PROCESSES .................................................................................................................................................................... 2717

Seddik M. Djouadi ; Vasileios Maroulas ; Xiaoyang Pan ; Jie Xiong 
 

FEEDBACK PARTICLE FILTER ON MATRIX LIE GROUPS .............................................................................. 2723
Chi Zhang ; Amirhossein Taghvaei ; Prashant G. Mehta 

 

DEADBEAT SOURCE LOCALIZATION FROM RANGE-ONLY MEASUREMENTS: A ROBUST 
KERNEL-BASED APPROACH .................................................................................................................................... 2729

Peng Li ; Gilberto Pin ; Thomas Parisini ; Giuseppe Fedele 
 

CHARACTERISTIC FUNCTION APPROACH TO ESTIMATION OF LINEAR STOCHASTIC 
SYSTEMS ........................................................................................................................................................................ 2735

Moshe Idan ; Jason L. Speyer 
 

ROBUST FUNCTIONAL OBSERVER DESIGN FOR UNCERTAIN FRACTIONAL-ORDER 
TIME-VARYING DELAY SYSTEMS .......................................................................................................................... 2741

Y. Boukal ; M. Zasadzinski ; M. Darouach ; N. E. Radhy 
 

GENERALIZED SYNCHRONIZATION IN CHAOTIC LIOUVILLIAN FRACTIONAL SYSTEMS ................. 2747
Martínez-Fuentes Oscar ; Martínez-Guerra Rafael 

 

INDIRECT MODEL REFERENCE ADAPTIVE CONTROL FOR A CLASS OF LINEAR 
FRACTIONAL ORDER SYSTEMS.............................................................................................................................. 2753

Yuquan Chen ; Songsong Cheng ; Yiheng Wei ; Yong Wang 
 

DECENTRALIZED STABILIZATION OF UNCERTAIN LARGE-SCALE FRACTIONAL ORDER 
INTERCONNECTED SYSTEMS VIA OUTPUT FEEDBACK ................................................................................. 2759

Jianyu Lin 
 

DISTRIBUTED AND DECENTRALIZED STATE ESTIMATION OF FRACTIONAL ORDER 
SYSTEMS ........................................................................................................................................................................ 2765

Martin Kupper ; Iñigo Sesar Gil ; Sören Hohmann 
 

THE SPECTRAL PARAMETER ESTIMATION METHOD FOR PARAMETER 
IDENTIFICATION OF LINEAR FRACTIONAL ORDER SYSTEMS .................................................................... 2772

Arman Dabiri ; Morad Nazari ; Eric A. Butcher 
 

OPTIMAL FRACTIONAL STATE FEEDBACK CONTROL FOR LINEAR FRACTIONAL 
PERIODIC TIME-DELAYED SYSTEMS.................................................................................................................... 2778

Arman Dabiri ; Morad Nazari ; Eric A. Butcher 
 

LPV STATE-FEEDBACK CONTROL OF A TENSEGRITY-MEMBRANE SYSTEM ......................................... 2784
Shu Yang ; Cornel Sultan 

 

PERIODICALLY FORCED KAPITZA'S PENDULUM ............................................................................................ 2790
Rora Rodriguez ; Joaquin Collado 

 

CLOSED-FORM EXPRESSIONS OF CONVEX COMBINATIONS ....................................................................... 2795
Bastian Schürmann ; Ahmed El-Guindy ; Matthias Althoff 

 

A NEW LMI OBSERVER-BASED CONTROLLER DESIGN METHOD FOR DISCRETE-TIME 
LPV SYSTEMS WITH UNCERTAIN PARAMETERS .............................................................................................. 2802

A. Zemouche ; M. Zerrougui ; B. Boulkroune ; R. Rajamani ; M. Zasadzinski 
 

MODEL REDUCTION FOR LINEAR PARAMETER VARYING SYSTEMS USING SCALED 
DIAGONAL DOMINANCE ........................................................................................................................................... 2808

Harald Pfifer ; Tamas Peni 
 

DISTRIBUTED FINITE-TIME CONSENSUS ALGORITHMS FOR LEADER-FOLLOWER 
SECOND-ORDER MULTI-AGENT SYSTEMS WITH MISMATCHED DISTURBANCES*............................... 2814

Xiangyu Wang ; Shihua Li 
 

LEADER-FOLLOWER CONSENSUS WITH UNKNOWN CONTROL DIRECTION.......................................... 2820
C. Ton ; Z. Kan ; E. A. Doucette ; J. W. Curtis ; S. S. Mehta 

 

DISTURBANCE OBSERVER BASED CONSENSUS CONTROL FOR HIGHER ORDER MULTI-
AGENT SYSTEMS WITH MISMATCHED UNCERTAINTIES .............................................................................. 2826

Sanjoy Mondal ; Rong Su 
 

OBSERVER-BASED CONSENSUS CONTROL AGAINST ACTUATOR FAULTS FOR LINEAR 
PARAMETER-VARYING MULTI-AGENT SYSTEMS ............................................................................................ 2832

Jianliang Chen ; Weidong Zhang ; Yong-Yan Cao ; Yunze Cai ; Lixiu Yao 
 

OPTIMAL CONSENSUS OF MULTI-AGENT SYSTEMS WITH GENERAL UNSTABLE 
DISCRETE-TIME LINEAR DYNAMICS.................................................................................................................... 2840

Huiping Li ; Weisheng Yan ; Yang Shi 
 



ON THE CONSENSUS PROBLEM WITH POSITIVITY CONSTRAINTS ............................................................ 2846
Maria Elena Valcher ; Irene Zorzan 

 

NODE-BASED SIRS MODEL ON HETEROGENEOUS NETWORKS: ANALYSIS AND 
CONTROL ....................................................................................................................................................................... 2852

Fangzhou Liu ; Martin Buss 
 

VERIFICATION AND PREDICTION OF STRUCTURAL BALANCE: A DATA-DRIVEN 
PERSPECTIVE ............................................................................................................................................................... 2858

Lulu Pan ; Haibin Shao ; Mehran Mesbahi 
 

DISTRIBUTED NETWORK FLOWS SOLVING LINEAR ALGEBRAIC EQUATIONS ..................................... 2864
Guodong Shi ; Brian D. O. Anderson 

 

INTERDEPENDENT NETWORK FORMATION GAMES WITH AN APPLICATION TO 
CRITICAL INFRASTRUCTURES ............................................................................................................................... 2870

Juntao Chen ; Quanyan Zhu 
 

ON NONSINGULARITY OF BOOLEAN CONTROL NETWORKS ....................................................................... 2876
Kuize Zhang 

 

DYNAMIC CONSENSUS MEASURE AND OPTIMAL SELECTION OF DIRECT FOLLOWERS 
IN MULTIAGENT NETWORKS.................................................................................................................................. 2880

Van Sy Mai ; Eyad H. Abed 
 

A THEORY OF DYNAMICS, CONTROL AND OPTIMIZATION IN LAYERED 
ARCHITECTURES ........................................................................................................................................................ 2886

Nikolai Matni ; John C. Doyle 
 

SINGLE ELEVATOR SCHEDULING PROBLEM WITH COMPLETE INFORMATION: AN 
EXACT MODEL USING MIXED INTEGER LINEAR PROGRAMMING............................................................. 2894

Jingyang Xu ; Tianke Feng 
 

GLOBAL CONVERGENCE ANALYSIS OF SWARM OPTIMIZATION USING 
PARACONTRACTION AND SEMISTABILITY THEORY...................................................................................... 2900

Qing Hui ; Haopeng Zhang 
 

DYNAMIC INPUT ALLOCATION FOR UNCERTAIN LINEAR OVER-ACTUATED SYSTEMS .................... 2906
Matteo Cocetti ; Andrea Serrani ; Luca Zaccarian 

 

AN ITERATIVE METHOD FOR COMPUTING OPTIMAL CONTROLS FOR BILINEAR 
QUADRATIC TRACKING PROBLEMS..................................................................................................................... 2912

Walter Bomela ; Jr-Shin Li 
 

PATH CONSTRAINTS IN TYCHASTIC AND UNSCENTED OPTIMAL CONTROL: THEORY, 
APPLICATION AND EXPERIMENTAL RESULTS ................................................................................................. 2918

I. Michael Ross ; Mark Karpenko ; Ronald J. Proulx 
 

A DYNAMIC CONTROL REDESIGN PROCEDURE FOR UNCERTAIN NONLINEAR SYSTEMS 
SUBJECTED TO INPUT UNMODELED DYNAMICS .............................................................................................. 2924

P. Krishnamurthy ; F. Khorrami 
 

OPTIMAL DESIGN OF NETWORKS OF POSITIVE LINEAR SYSTEMS UNDER STOCHASTIC 
UNCERTAINTY ............................................................................................................................................................. 2930

Masaki Ogura ; Victor M. Preciado 
 

ROBUST ALGORITHM FOR CONTROL OF NONLINEAR PLANT WITH UNKNOWN TIME 
DELAY ............................................................................................................................................................................. 2936

Igor B. Furtat ; Evgeny A. Tupichin 
 

ROBUST PERIODIC OBSERVER-BASED CONTROL FOR PERIODIC DISCRETE-TIME LTV 
SYSTEMS ........................................................................................................................................................................ 2942

Cristiano M. Agulhari ; Márcio J. Lacerda 
 

FURTHER RESULTS AND PROPERTIES OF INDIRECT ADAPTIVE MODEL PREDICTIVE 
CONTROL FOR LINEAR SYSTEMS WITH POLYTOPIC UNCERTAINTY ....................................................... 2948

Donglei Fan ; Stefano Di Cairano 
 

A DISCONTINUOUS PARAMETER-PERTURBATION METHOD TO CONTROL CHAOTIC 
SYSTEMS ........................................................................................................................................................................ 2954

Alexander Jimenez-Triana ; Guanrong Chen ; John Anzola 
 

GROUP DIFFERENTIAL GAME APPROACH OF H2/H∞ CONTROL FOR LARGE-SCALE 
LINEAR STOCHASTIC SYSTEMS ............................................................................................................................. 2959

Hiroaki Mukaidani ; Mostak Ahmed 
 

DISSIPATIVITY THEORY FOR NONLINEAR STOCHASTIC DYNAMICAL SYSTEMS: INPUT-
OUTPUT AND STATE PROPERTIES......................................................................................................................... 2965

Tanmay Rajpurohit ; Wassim M. Haddad 
 

ERGODIC EXPLORATION WITH STOCHASTIC SENSOR DYNAMICS ........................................................... 2971
Gerardo De La Torre ; Kathrin Flaßkamp ; Ahalya Prabhakar ; Todd D. Murphey 

 



POISSON PROCESS DRIVEN STOCHASTIC DIFFERENTIAL EQUATIONS FOR BIVARIATE 
HEAVY TAILED DISTRIBUTIONS ............................................................................................................................ 2977

Shan Lu ; Gennady Samorodnitsky ; Weibo Gong ; Bo Jiang ; Jieqi Kang ; Don Towsley 
 

STABILITY OF SYSTEMS COUPLED THROUGH NOISY MEDIUMS................................................................ 2983
Hiroshi Ito 

 

ROBUST MODEL-BASED DELAY TIMER ALARM FOR NON-LINEAR PROCESSES ................................... 2989
Aditya Tulsyan ; R. Bhushan Gopaluni 

 

ULTIMATE ROBUST PERFORMANCE CONTROL OF RIGID ROBOT MANIPULATORS 
USING INTERVAL ARITHMETIC ............................................................................................................................. 2995

Andrea Giusti ; Matthias Althoff 
 

ROBUST COMPOSITE ADAPTIVE TRANSFEMORAL PROSTHESIS CONTROL WITH NON-
SCALAR BOUNDARY LAYER TRAJECTORIES .................................................................................................... 3002

Vahid Azimi ; Dan Simon ; Hanz Richter ; Seyed Abolfazl Fakoorian 
 

GLOBAL POSITION-FEEDBACK TRACKING CONTROL OF FLEXIBLE-JOINT ROBOTS......................... 3008
Sofia Avila-Becerril ; Antonio Loría ; Elena Panteley 

 

DESIGN AND OSCILLATION SUPPRESSION CONTROL FOR CABLE-SUSPENDED ROBOT .................... 3014
Jonqlan Lin ; Guan-Ting Liao 

 

OPTIMAL ACTUATOR PLACEMENT FOR VIBRATION CONTROL OF A PLANAR CABLE-
DRIVEN ROBOTIC MANIPULATOR ........................................................................................................................ 3020

Mitchell Rushton ; Amir Khajepour 
 

PORT-HAMILTONIAN CONTROL OF A BRACHIATING ROBOT VIA GENERALIZED 
CANONICAL TRANSFORMATIONS ......................................................................................................................... 3026

Keivan Ebrahimi ; Mehrzad Namvar 
 

OPTIMAL CONTROLLER DESIGN FOR CONTROL-AFFINE STOCHASTIC SYSTEMS USING 
NEURAL NETWORKS AND PATH INTEGRALS .................................................................................................... 3032

Karthikeyan Rajagopal ; S. N. Balakrishnan ; Jerome R. Busemeyer 
 

ENDPOINT-BASED DISCRIMINABILITY OF MINIMUM ENERGY INPUTS ................................................... 3038
Delsin Menolascino ; Shinung Ching 

 

DISTRIBUTED EVENT-SAMPLED APPROXIMATE OPTIMAL CONTROL OF 
INTERCONNECTED AFFINE NONLINEAR CONTINUOUS-TIME SYSTEMS ................................................. 3044

Vignesh Narayanan ; S. Jagannathan 
 

DYNAMIC NETWORK MODELS ............................................................................................................................... 3050
Mahmood Lahroodi 

 

NORMAL FORM AND ADAPTIVE CONTROL OF MIMO NON-CANONICAL NEURAL 
NETWORK SYSTEMS .................................................................................................................................................. 3056

Yanjun Zhang ; Gang Tao ; Mou Chen ; Zehui Mao 
 

ADALINE-BASED FRICTION IDENTIFICATION OF A LINEAR VOICE COIL DC MOTOR ........................ 3062
M. Takrouri ; R. Dhaouadi 

 

CONTROL ON A MOLECULAR SCALE: A PERSPECTIVE ................................................................................. 3069
Rolf Findeisen ; Martha A. Grover ; Christian Wagner ; Michael Maiworm ; Ruslan Temirov ; F. Stefan Tautz ; 
Murti V. Salapaka ; Srinivasa Salapaka ; Richard D. Braatz ; S. O. Reza Moheimani 

 

CONTROL SYSTEMS ANALYSIS AND DESIGN OF MULTISCALE SIMULATION MODELS ...................... 3083
Joel A. Paulson ; Venkatasailanathan Ramadesigan ; Venkat R. Subramanian ; Richard D. Braatz 

 

EXTERNALLY DIRECTING SELF-ASSEMBLY WITH DYNAMIC PROGRAMMING .................................... 3086
Daniel J. Griffin ; Xun Tang ; Martha A. Grover 

 

GLEANING SIGNALS FROM NOISE FOR PROBING MATTER AT THE MOLECULAR SCALE................. 3092
Murti Salapaka ; Srinivasa M. Salapaka 

 

ON-CHIP ATOMIC FORCE MICROSCOPY: MECHATRONIC SYSTEM DESIGN AND 
CONTROL ....................................................................................................................................................................... 3093

S. O. Reza Moheimani ; Anthony Fowler ; Mohammad Maroufi ; Michael Ruppert 
 

MANIPULATION ON A MOLECULAR LEVEL: TOWARDS CONTROLLED MOLECULAR 3D 
PRINTING ....................................................................................................................................................................... 3094

Michael Maiworm ; Christian Wagner ; Stefan Tautz ; Rolf Findeisen 
 

CELL BALANCING CONTROL FOR SERIALLY CONNECTED LITHIUM-ION BATTERIES ...................... 3095
Quan Ouyang ; Jian Chen ; Chenfeng Xu ; Hongye Su 

 

EFFECTS OF REST TIME ON EQUIVALENT CIRCUIT MODEL FOR A LI-ION BATTERY ........................ 3101
Haifeng Wang ; Mohammad Tahan ; Tingshu Hu 

 

IDENTIFIABILITY ANALYSIS OF AN ELECTROCHEMICAL MODEL OF LI-ION BATTERY ................... 3107
M. Foad Samadi ; Mehrdad Saif 

 

CHARACTERIZATION OF AGING PROPAGATION IN LITHIUM-ION CELLS BASED ON AN 
ELECTROCHEMICAL MODEL ................................................................................................................................. 3113

Anirudh Allam ; Simona Onori 
 



A HIGH-PERFORMANCE MODEL SOLVER FOR "IN-THE-LOOP" BATTERY SIMULATIONS ................ 3119
Robert Melville ; Nicolas Clauvelin ; John Milios 

 

BLIND EVASION BY RANDOM SWITCHING MANEUVERS............................................................................... 3126
Robert W. Morgan ; Jonathan L. Riel 

 

HYBRID EVASION STRATEGY AGAINST A MISSILE WITH GUIDANCE LAW OF VARIABLE 
STRUCTURE .................................................................................................................................................................. 3132

Vladimir Turetsky ; Tal Shima 
 

ADAPTIVE AUGMENTING CONTROL DESIGN FOR A GENERIC LONGITUDINAL MISSILE 
AUTOPILOT ................................................................................................................................................................... 3138

Hessam Mahdianfar ; Emmanuel Prempain 
 

REDUCED-ORDER MODELING AND FLUTTER SUPPRESSION CONTROL OF AN 
EXPERIMENTAL WING .............................................................................................................................................. 3144

Kai-Yew Lum ; Cai-Lin Xu ; Zhenbo Lu ; Kwok-Leung Lai ; Yongdong Cui 
 

FLIGHT DYNAMICS AND NONLINEAR CONTROL DESIGN FOR VARIABLE-PITCH 
QUADROTORS............................................................................................................................................................... 3150

Namrata Gupta ; Mangal Kothari ; Abhishek 
 

NONLINEAR ROBUST CONTROL OF A QUADROTOR UAV FOR LOAD TRANSPORTATION 
WITH SWING IMPROVEMENT ................................................................................................................................. 3156

Guilherme V. Raffo ; Marcelino M. De Almeida 
 

OPTIMAL MULTIVARIABLE INDIVIDUAL PITCH CONTROL FOR LOAD REDUCTION OF 
LARGE WIND TURBINES ........................................................................................................................................... 3163

Mehdi Vali ; Jan-Willem Van Wingerden ; Martin Kühn 
 

DIAGNOSIS OF WIND TURBINE ROTOR SYSTEM .............................................................................................. 3170
Henrik Niemann ; Mahmood Mirzaei ; Lars Christian Henriksen ; Niels Kjølstad Poulsen 

 

AN ECONOMIC MODEL PREDICTIVE CONTROL APPROACH USING CONVEX 
OPTIMIZATION FOR WIND TURBINES.................................................................................................................. 3176

Mohamed L. Shaltout ; Zheren Ma ; Dongmei Chen 
 

IMPACT OF SLIDING MODE BANDWIDTH AND DISTURBANCE ESTIMATION ON 
DAMPING OF WIND TURBINE TORSIONAL VIBRATION ................................................................................. 3182

Warren N. White ; Fariba Fateh ; Don Gruenbacher 
 

ANALYSIS OF GAIN-SCHEDULING IMPLEMENTATION FOR THE NREL 5-MW TURBINE 
BLADE PITCH CONTROLLER................................................................................................................................... 3188

Fiona Dunne ; Jacob Aho ; Lucy Y. Pao 
 

COMPUTATIONAL CLOSED-LOOP CONTROLLER DESIGN FOR ACTIVE DE-ICING OF 
WIND TURBINES USING DISTRIBUTED RESISTIVE HEATERS AND TEMPERATURE 
SENSORS ......................................................................................................................................................................... 3194

Shervin Shajiee ; Lucy Y. Pao ; Ali Najafi ; Robert R. McLeod 
 

MODEL PREDICTIVE LOAD SCHEDULING USING SOLAR POWER FORECASTING ................................ 3200
Abdulelah H. Habib ; Jan Kleissl ; Raymond A. De Callafon 

 

BATTERY HEALTH-CONSCIOUS ONLINE POWER MANAGEMENT FOR STOCHASTIC 
DATACENTER DEMAND RESPONSE....................................................................................................................... 3206

Abdullah-Al Mamun ; Iyswarya Narayanan ; Di Wang ; Anand Sivasubramaniam ; Hosam K. Fathy 
 

OPERATIONS OPTIMIZATION OF HYBRID ENERGY SYSTEMS UNDER VARIABLE 
MARKETS ....................................................................................................................................................................... 3212

Jun Chen ; Humberto E. Garcia 
 

OPTIMAL CONTRACT DESIGN FOR INCENTIVE-BASED DEMAND RESPONSE......................................... 3219
Donya G. Dobakhshari ; Vijay Gupta 

 

DISSECTING DEMAND RESPONSE MECHANISMS: THE ROLE OF CONSUMPTION 
FORECASTS AND PERSONALIZED OFFERS ......................................................................................................... 3225

Alberto Benegiamo ; Patrick Loiseau ; Giovanni Neglia 
 

ENSURING ECONOMIC FAIRNESS IN WIDE-AREA CONTROL FOR POWER SYSTEMS VIA 
GAME THEORY ............................................................................................................................................................ 3231

Feier Lian ; Alexandra Duel-Hallen ; Aranya Chakrabortty 
 

GAUSSIAN TIME ERROR: A NEW INDEX FOR FAULT DETECTION IN SEMICONDUCTOR 
PROCESSES .................................................................................................................................................................... 3237

Julien Marino ; Francesco Rossi ; Mustapha Ouladsine ; Jacques Pinaton 
 

LINEAR PARAMETER-VARYING APPROACH FOR MODELING RAPID THERMAL 
PROCESSES .................................................................................................................................................................... 3243

Mark Trudgen ; Syed Z. Rizvi ; Javad Mohammadpour 
 

DESIGN OF A MODEL-BASED OBSERVER FOR ESTIMATION OF STEEL STRIP TENSION IN 
CONTINUOUS GALVANIZING/ANNEALING LINES ............................................................................................ 3249

Youwei Lu ; Changwoon Jee ; Prabhakar R. Pagilla 
 



MATERIAL GRAIN GROWTH CONSENSUS CONTROL: A MULTI-ZONE HEATING 
APPROACH APPLIED ON A MONTE-CARLO MODEL ........................................................................................ 3255

Chengjian Zheng ; Yixuan Tan ; John T. Wen ; Antoinette M. Maniatty 
 

FAULT DETECTION FOR IRONMAKING PROCESS BASED ON STACKED DENOISING 
AUTOENCODERS ......................................................................................................................................................... 3261

Tongshuai Zhang ; Wei Wang ; Hao Ye ; Dexian Huang ; Haifeng Zhang ; Mingliang Li 
 

ADVANCED CONTROL USING VIRTUAL PROCESSING FOR THREADING A HOT METAL 
STRIP MILL.................................................................................................................................................................... 3268

John Pittner ; Marwan A. Simaan 
 

NOVEL ADAPTIVE BACKSTEPPING CONTROL OF AN INNOVATIVE ENGINE COOLING 
SYSTEM........................................................................................................................................................................... 3274

Saif Siddique Butt ; Robert Prabel ; Jisheng Zhang ; Harald Aschemann 
 

A ROBUSTIFIED NEWTON BASED EXTREMUM SEEKING FOR ENGINE OPTIMIZATION ..................... 3280
Martin Großbichler ; Roman Schmied ; Philipp Polterauer ; Harald Waschl ; Luigi Del Re 

 

ENHANCED COMPOSITE ADAPTIVE IMC FOR BOOST PRESSURE CONTROL OF A 
TURBOCHARGED GASOLINE ENGINE .................................................................................................................. 3286

Zeng Qiu ; Mario Santillo ; Jing Sun ; Mrdjan Jankovic 
 

LINEAR PARAMETER-VARYING CONTROL FOR AIR/FUEL RATIO IN SI ENGINES WITH 
PARAMETER DEPENDENT TIME DELAY.............................................................................................................. 3292

Erik Schulz ; Matthias Schultalbers ; Herbert Werner 
 

SET-MEMBERSHIP CONDITION MONITORING FRAMEWORK FOR DUAL FUEL ENGINES .................. 3298
Hao Wang ; Ilya Kolmanovsky ; Jing Sun 

 

MODELING AND CONTROL OF CONTROLLED TRAJECTORY RAPID COMPRESSION 
EXPANSION MACHINE ............................................................................................................................................... 3304

Abhinav Tripathi ; Ke Li ; Chen Zhang ; Zongxuan Sun 
 

A COMPUTATIONALLY OPTIMAL RANDOMIZED PROPER ORTHOGONAL 
DECOMPOSITION TECHNIQUE ............................................................................................................................... 3310

Dan Yu ; Suman Chakravorty 
 

REAL-TIME COMBUSTION STATE IDENTIFICATION VIA IMAGE PROCESSING: A 
DYNAMIC DATA-DRIVEN APPROACH ................................................................................................................... 3316

Michael Hauser ; Yue Li ; Jihang Li ; Asok Ray 
 

A COLLOCATION-BASED APPROACH TO SOLVE THE FINITE HORIZON HAMILTON-
JACOBI-BELLMAN EQUATION ................................................................................................................................ 3322

Michael Mercurio ; Nagavenkat Adurthi ; Puneet Singla ; Manoranjan Majji 
 

INFORMATION-SPACE PARTITIONING AND SYMBOLIZATION OF MULTI-DIMENSIONAL 
TIME-SERIES DATA USING DENSITY ESTIMATION .......................................................................................... 3328

Nurali Virani ; Ji-Woong Lee ; Shashi Phoha ; Asok Ray 
 

ON THE RELAXED SYNCHRONIZATION FOR MASSIVELY PARALLEL NUMERICAL 
ALGORITHMS ............................................................................................................................................................... 3334

Kooktae Lee ; Raktim Bhattacharya 
 

DATA-DRIVEN MODELING AND GLOBAL OPTIMIZATION OF INDUSTRIAL-SCALE 
PETROCHEMICAL PLANNING OPERATIONS ...................................................................................................... 3340

Fani Boukouvala ; Jie Li ; Xin Xiao ; Christodoulos A. Floudas 
 

A DISTRIBUTED CONSTRAINED MODEL PREDICTIVE CONTROL SCHEME FOR 
NETWORKED LEADER-FOLLOWER FORMATIONS .......................................................................................... 3346

Alessandro Casavola ; Domenico Famularo ; Giuseppe Franzè ; Francesco Tedesco 
 

DISTRIBUTED ESTIMATION OF THE LEFT PERRON EIGENVECTOR OF NON-COLUMN 
STOCHASTIC PROTOCOLS FOR DISTRIBUTED STOCHASTIC APPROXIMATION ................................... 3352

Gemma Morral 
 

SELF-ORGANIZING OUTPUT FEEDBACK CONTROL OF PHYSICALLY INTERCONNECTED 
SYSTEMS FOR DISTURBANCE ATTENUATION ................................................................................................... 3358

René Schuh ; Jan Lunze 
 

OPTIMAL H∞ STATE FEEDBACK FOR SYSTEMS WITH SYMMETRIC AND HURWITZ 
STATE MATRIX ............................................................................................................................................................ 3366

Carolina Lidström ; Anders Rantzer 
 

SPARSE LINEAR AND NONLINEAR CONTROLS FOR NETWORK SPREAD PROCESSES ......................... 3372
Jackeline Abad Torres ; Sandip Roy ; Sarah Rausch 

 

A SYSTEMATIC PROCESS FOR EVALUATING STRUCTURED PERFECT BAYESIAN 
EQUILIBRIA IN DYNAMIC GAMES WITH ASYMMETRIC INFORMATION .................................................. 3378

Deepanshu Vasal ; Achilleas Anastasopoulos 
 

A TUTORIAL AND OVERVIEW OF RETROSPECTIVE COST ADAPTIVE CONTROL.................................. 3386
Yousaf Rahman ; Antai Xie ; Jesse B. Hoagg ; Dennis S. Bernstein 

 



EXPERIMENTAL INVESTIGATION OF SPATIAL SPILLOVER IN ADAPTIVE FEEDBACK 
NOISE CONTROL OF BROADBAND DISTURBANCES IN A 3D ACOUSTIC SPACE ...................................... 3410

Antai Xie ; Dennis S. Bernstein 
 

RETROSPECTIVE COST ADAPTIVE CONTROL USING CONCURRENT CONTROLLER 
OPTIMIZATION AND TARGET-MODEL IDENTIFICATION .............................................................................. 3416

Frantisek M. Sobolic ; Ankit Goel ; Dennis S. Bernstein 
 

ADDING AN INTEGRATOR TO BACKSTEPPING: OUTPUT DISTURBANCES REJECTION 
FOR LINEAR HYPERBOLIC SYSTEMS ................................................................................................................... 3422

Pierre-Olivier Lamare ; Florent Di Meglio 
 

AN ADAPTIVE OBSERVER FOR A CLASS OF PARABOLIC PDES BASED ON A CONVEX 
OPTIMIZATION APPROACH FOR BACKSTEPPING PDE DESIGN................................................................... 3429

Pedro Ascencio ; Alessandro Astolfi ; Thomas Parisini 
 

ADAPTIVE OBSERVER FOR THE JOINT ESTIMATION OF PARAMETERS AND INPUT FOR 
A COUPLED WAVE PDE AND INFINITE DIMENSIONAL ODE SYSTEM......................................................... 3435

Zehor Belkhatir ; Sarah Mechhoud ; Taous-Meriem Laleg-Kirati 
 

ADAPTIVE OBSERVERS FOR NON-SQUARE POSITIVE REAL INFINITE DIMENSIONAL 
SYSTEMS ........................................................................................................................................................................ 3441

Michael A. Demetriou 
 

A SWAPPING DESIGN BASED ADAPTIVE OBSERVER FOR N + 1 COUPLED LINEAR 
HYPERBOLIC PDES ..................................................................................................................................................... 3449

Henrik Anfinsen ; Mamadou Diagne ; Ole Morten Aamo ; Miroslav Krstic 
 

ROBUSTNESS OF AN ADAPTIVE OUTPUT FEEDBACK FOR AN ANTI-DAMPED BOUNDARY 
WAVE PDE IN PRESENCE OF IN-DOMAIN VISCOUS DAMPING ..................................................................... 3455

Christophe Roman ; Delphine Bresch-Pietri ; Christophe Prieur ; Olivier Sename 
 

ENABLING SAFE FREEWAY DRIVING FOR AUTOMATED VEHICLES ......................................................... 3461
Changliu Liu ; Masayoshi Tomizuka 

 

OPTIMAL ASSIGNER DECISIONS IN A HYBRID PREDICTIVE CONTROL OF AN 
AUTONOMOUS VEHICLE IN PUBLIC TRAFFIC................................................................................................... 3468

Qian Wang ; Beshah Ayalew ; Thomas Weiskircher 
 

A NOVEL COLLISION AVOIDANCE SYSTEM FOR BICYCLES......................................................................... 3474
Woongsun Jeon ; Rajesh Rajamani 

 

A NOVEL DIVER PEDAL BEHAVIOR MODEL FRAMEWORK INCORPORATING VEHICLE 
AND ROAD ENVIRONMENT INFORMATION ........................................................................................................ 3480

Xiangrui Zeng ; Junmin Wang 
 

USE OF THE HYPOTHETICAL LEAD (HL) VEHICLE TRACE: A NEW METHOD FOR 
EVALUATING FUEL CONSUMPTION IN AUTOMATED DRIVING................................................................... 3486

Niket Prakash ; Anna G. Stefanopoulou ; Andrew J. Moskalik ; Matthew J. Brusstar 
 

TRAJECTORY REPLANNING IN V2V LANE EXCHANGING WITH CONSIDERATION OF 
DRIVER PREFERENCES ............................................................................................................................................. 3492

Jinxiang Wang ; Junmin Wang ; Rongrong Wang 
 

PRECISION AIRDROP TRANSITION ALTITUDE OPTIMIZATION VIA THE ONE-IN-A-SET 
TRAVELING SALESMAN PROBLEM ....................................................................................................................... 3498

Adam R. Gerlach ; Satyanarayana G. Manyam ; David B. Doman 
 

SEQUENTIAL QUADRATIC PROGRAMMING FOR THE CONTROL OF AN 
ARCHITECTURAL CABLE NET GEOMETRY........................................................................................................ 3503

Yvonne R. Stürz ; Manfred Morari ; Roy S. Smith 
 

ADAPTIVE OBSERVER AND CONTROLLER FOR MAGNETIC MICROACTUATORS................................. 3509
Harshwardhan Karve ; Richard E. Groff 

 

AN EFFICIENT APPROACH TO THE RADAR GHOST ELIMINATION PROBLEM ....................................... 3515
K. Bekiroglu ; M. Ayazoglu ; C. Lagoa ; M. Sznaier 

 

EXTENDED STATE OBSERVER WITH PHASE COMPENSATION TO ESTIMATE AND 
SUPPRESS HIGH-FREQUENCY DISTURBANCES ................................................................................................. 3521

Minghui Zheng ; Xu Chen ; Masayoshi Tomizuka 
 

ALGORITHMS FOR NONLINEAR PREDICTIVE CONTROL MAXIMIZING PENICILLIN 
PRODUCTION EFFICIENCY ...................................................................................................................................... 3527

Matej Pcolka ; Sergej Celikovský 
 

THE EFFECT OF DELAYS IN THE ECONOMIC DISPATCH PROBLEM FOR SMART GRID 
ARCHITECTURES ........................................................................................................................................................ 3533

Christoforos Somarakis ; Dipankar Maity ; John S. Baras 
 

A ROUND-ROBIN ADMM ALGORITHM FOR IDENTIFYING DATA-MANIPULATORS IN 
POWER SYSTEM ESTIMATION ................................................................................................................................ 3539

Mang Liao ; Aranya Chakrabortty 
 



ON REVERSE STACKELBERG GAME AND OPTIMAL MEAN FIELD CONTROL FOR A 
LARGE POPULATION OF THERMOSTATICALLY CONTROLLED LOADS................................................... 3545

Sen Li ; Wei Zhang ; Jianming Lian ; Karanjit Kalsi 
 

DISTRIBUTED ALLOCATION OF A SHARED ENERGY STORAGE SYSTEM IN A 
MICROGRID .................................................................................................................................................................. 3551

P. Dimitrov ; L. Piroddi ; M. Prandini 
 

ADAPTIVE STATE ESTIMATION AND CONTROL OF THERMOSTATIC LOADS FOR REAL-
TIME ENERGY BALANCING ..................................................................................................................................... 3557

Stephanie J. Crocker ; Johanna L. Mathieu 
 

A COMMUNICATION-FREE MASTER-SLAVE MICROGRID WITH POWER SHARING.............................. 3564
Pooya Monshizadeh ; Claudio De Persis ; Nima Monshizadeh ; Arjan Van Der Schaft 

 

INDIRECT ADAPTIVE MODEL PREDICTIVE CONTROL FOR LINEAR SYSTEMS WITH 
POLYTOPIC UNCERTAINTY ..................................................................................................................................... 3570

Stefano Di Cairano 
 

A DECISION FRAMEWORK FOR AN ADAPTIVE BEHAVIORAL INTERVENTION FOR 
PHYSICAL ACTIVITY USING HYBRID MODEL PREDICTIVE CONTROL ..................................................... 3576

César A. Martín ; Daniel E. Rivera ; Eric B. Hekler 
 

LIMITED-COMMUNICATION DISTRIBUTED MODEL PREDICTIVE CONTROL FOR 
OUTPUT FEEDBACK COUPLED SUBSYSTEMS .................................................................................................... 3582

Rawand E Jalal ; Bryan P. Rasmussen 
 

SOFT CONSTRAINTS IN THE ROBUST MPC DESIGN VIA LMIS...................................................................... 3588
J. Oravec ; M. Bakošová 

 

ELASTIC TUBE MODEL PREDICTIVE CONTROL ............................................................................................... 3594
Saša V. Rakovic ; William S. Levine ; Behçet Açikmese 

 

DISTRIBUTED MODEL PREDICTIVE CONTROL OF CONSTRAINED SPATIALLY-
INVARIANT INTERCONNECTED SYSTEMS IN INPUT-OUTPUT FORM ........................................................ 3600

Qin Liu ; Hossam S. Abbas ; Javad Mohammadpour ; Simon Wollnack ; Herbert Werner 
 

ROBUST GAUSSIAN FILTERING USING A PSEUDO MEASUREMENT ........................................................... 3606
Manuel Wüthrich ; Cristina Garcia Cifuentes ; Sebastian Trimpe ; Franziska Meier ; Jeannette Bohg ; Jan Issac ; 
Stefan Schaal 

 

AN OPTIMAL TRANSPORT FORMULATION OF THE LINEAR FEEDBACK PARTICLE 
FILTER ............................................................................................................................................................................ 3614

Amirhossein Taghvaei ; Prashant G. Mehta 
 

PREDICTIVE-RANSAC: AN EFFECTIVE DATA FITTING AND TRACKING METHOD WITH 
APPLICATION IN CURVE TRACKING IN VIDEO ................................................................................................. 3620

Yingmao Li ; Nicholas R. Gans 
 

MOVING HORIZON ESTIMATOR WITH PRE-ESTIMATION FOR CROP START DATE 
ESTIMATION IN TROPICAL AREA.......................................................................................................................... 3626

Rata Suwantong ; Panu Srestasathiern ; Siam Lawawirojwong ; Preesan Rakwatin 
 

COVARIANCE CORRECTION FILTER WITH UNKNOWN DISTURBANCE ASSOCIATED TO 
SYSTEM STATE............................................................................................................................................................. 3632

Yonggang Wang ; Xiaoxu Wang ; Quan Pan ; Yan Liang 
 

NEW APPROACH TO H∞ FILTERING FOR UNCERTAIN DISCRETE-TIME LINEAR SYSTEMS 
IN FINITE FREQUENCY DOMAIN ............................................................................................................................ 3638

D. El Hellani ; A. El Hajjaji ; R. Ceschi 
 

A NETWORKED REDUCED MODEL FOR ELECTRICAL NETWORKS WITH CONSTANT 
POWER LOADS ............................................................................................................................................................. 3644

Nima Monshizadeh ; Claudio De Persis ; Arjan J. Van Der Schaft ; Jacquelien M. A. Scherpen 
 

MODEL ORDER REDUCTION OF AN ISLANDED MICROGRID USING SINGULAR 
PERTURBATIONS ......................................................................................................................................................... 3650

Kliti Kodra ; Ningfan Zhong ; Zoran Gajic 
 

COPRIME FACTORS MODEL REDUCTION OF LINEAR SYSTEMS INTERCONNECTED 
OVER ARBITRARY GRAPHS WITH COMMUNICATION LATENCY ............................................................... 3656

Dany Abou Jaoude ; Mazen Farhood 
 

CLUSTERED MODEL REDUCTION OF NETWORKED DISSIPATIVE SYSTEMS .......................................... 3662
Takayuki Ishizaki ; Risong Ku ; Jun-Ichi Imura 

 

DEVELOPMENT OF A REDUCED ORDER MODEL FOR BI-COMPONENT GRANULATION 
PROCESSES VIA LAGUERRE POLYNOMIALS ..................................................................................................... 3668

Negar Hashemian ; Mohammad Ghanaatpishe ; Antonios Armaou 
 

MODEL REDUCTION FOR A CLASS OF SINGULARLY PERTURBED STOCHASTIC 
DIFFERENTIAL EQUATIONS: FAST VARIABLE APPROXIMATION .............................................................. 3674

Narmada Herath ; Domitilla Del Vecchio 
 



EVENT-TRIGGERED CONTROL FOR DISCRETE-TIME LINEAR PARAMETER-VARYING 
SYSTEMS ........................................................................................................................................................................ 3680

Arash Golabi ; Nader Meskin ; Roland Tóth ; Javad Mohammadpour ; Tijs Donkers 
 

SLIDING MODE CONTROL FOR LPV SYSTEMS .................................................................................................. 3686
Mara Tanelli ; Silvia Carla Strada ; Matteo Corno ; Antonella Ferrara 

 

APPLICATION AND EVALUATION OF AN LPV INTEGRAL SLIDING MODE FAULT 
TOLERANT CONTROL SCHEME ON THE RECONFIGURE BENCHMARK ................................................... 3692

Lejun Chen ; Halim Alwi ; Christopher Edwards 
 

PRE-FILTERING IN GAIN-SCHEDULED AND ROBUST CONTROL ................................................................. 3698
Amit Pandey ; Martin Sehr ; Maurício De Oliveira 

 

AN LFT APPROACH FOR DISTRIBUTED CONTROL OF NONSTATIONARY LPV SYSTEMS .................... 3704
Dany Abou Jaoude ; Mazen Farhood 

 

AN EXPERIMENTAL EVALUATION OF THE FORWARD PROPAGATING RICCATI 
EQUATION TO NONLINEAR CONTROL OF THE QUANSER 3 DOF HOVER TESTBED.............................. 3710

Anna Prach ; Erdal Kayacan ; Dennis S. Bernstein 
 

EVENT-TRIGGERED CONSENSUS AND PASSIFICATION CO-DESIGN FOR MULTI-AGENT 
SYSTEMS OVER UNRELIABLE COMMUNICATION NETWORKS ................................................................... 3716

Chao Ma ; Hong Qiao 
 

ROBUST CONSENSUS OF MULTI-AGENT SYSTEMS WITH STOCHASTIC UNCERTAIN 
CHANNELS ..................................................................................................................................................................... 3722

Zhongkui Li ; Jie Chen 
 

FIXED-TIME CONSENSUS FOR A CLASS OF NONLINEAR UNCERTAIN MULTI-AGENT 
SYSTEMS ........................................................................................................................................................................ 3728

J. Davila ; A. Pisano 
 

CONSENSUS OF MULTI-AGENT SYSTEMS WITH CONTROL-AFFINE NONLINEAR 
DYNAMICS ..................................................................................................................................................................... 3734

Haiyun Hu ; Se Young Yoon ; Zongli Lin 
 

GENERALIZATIONS ON ACTIVE-PASSIVE DYNAMIC CONSENSUS FILTERS............................................ 3740
J. Daniel Peterson ; Tansel Yucelen ; Eduardo Pasiliao 

 

RESET CONTROL FOR MULTI-AGENT SYSTEMS .............................................................................................. 3746
Xiangyu Meng ; Lihua Xie ; Yeng Chai Soh 

 

THE EVOLUTIONARY ULTIMATUM GAME ON MULTIPLEX NETWORKS ................................................. 3752
Wei Zhang ; Jing Yao ; Hua O. Wang 

 

STRUCTURAL NON-MINIMUM PHASE SYSTEMS ............................................................................................... 3758
Andreas Daasch ; Matthias Schultalbers ; Ferdinand Svaricek 

 

NETWORK COMPOSITION FOR OPTIMAL DISTURBANCE REJECTION ..................................................... 3764
Riccardo Santini ; Andrea Gasparri ; Fabio Pasqualetti ; Stefano Panzieri 

 

RANDOMIZED TARGET SEARCH AND ITS CONVERGENCE IN DYNAMIC MULTI-LAYER 
NETWORKS.................................................................................................................................................................... 3770

Qing Hui ; Chen Peng 
 

NETWORK INVARIANTS FOR OPTIMAL INPUT DETECTION......................................................................... 3776
Rajasekhar Anguluri ; Rahul Dhal ; Sandip Roy ; Fabio Pasqualetti 

 

CLUSTERS AND COMMUNITIES IN AIR TRAFFIC DELAY NETWORKS....................................................... 3782
Karthik Gopalakrishnan ; Hamsa Balakrishnan ; Richard Jordan 

 

DECOMPOSITION OF MULTI-PLAYER GAMES ON THE EXAMPLE OF PURSUIT-EVASION 
GAMES WITH UNMANNED AERIAL VEHICLES .................................................................................................. 3789

Alexander Alexopoulos ; Essameddin Badreddin 
 

A DIFFERENTIAL GAME APPROACH TO URBAN DRAINAGE SYSTEMS CONTROL ................................ 3796
A. Ramirez-Jaime ; N. Quijano ; C. Ocampo-Martinez 

 

A GAME-THEORETICAL FORMULATION OF INFLUENCE NETWORKS...................................................... 3802
Zhengyuan Zhou ; Benjamin Yolken ; Reiko Ann Miura-Ko ; Nicholas Bambos 

 

DERIVING AN OPTIMALLY DECEPTIVE POLICY IN TWO-PLAYER ITERATED GAMES........................ 3808
Elisabeth Paulson ; Booz Allen Hamilton ; Christopher Griffin 

 

TOWARDS A SYSTEMATIC SOLUTION FOR DIFFERENTIAL GAMES WITH LIMITED 
COMMUNICATION ...................................................................................................................................................... 3814

T. Mylvaganam ; A. Astolfi 
 

A COOPERATIVE GAME THEORY APPROACH TO THE PAGERANK PROBLEM ...................................... 3820
J. M. Maestre ; H. Ishii 

 

AN ITERATIVE LMI BASED PROCEDURE FOR ROBUST STABILIZATION OF 
CONTINUOUS-TIME POLYTOPIC SYSTEMS ........................................................................................................ 3826

Alexandre Felipe ; Ricardo C. L. F. Oliveira ; Pedro L. D. Peres 
 



ROBUST CONTROLLER DESIGN USING THE LARGE GAIN THEOREM: THE FULL-STATE 
FEEDBACK CASE ......................................................................................................................................................... 3832

Ryan James Caverly ; James Richard Forbes 
 

ROBUST ADAPTIVE CONTROL OF A CLASS OF UNCERTAIN NONLINEAR SYSTEMS WITH 
TIME-VARYING OUTPUT CONSTRAINTS ............................................................................................................. 3838

Guichao Yang ; Guigao Le ; Dawei Ma ; Jianyong Yao 
 

FLAT FILTERING: A CLASSICAL APPROACH TO ROBUST CONTROL OF NONLINEAR 
SYSTEMS ........................................................................................................................................................................ 3844

H. Sira-Ramírez ; A. Luviano-Juárez ; M. Ramírez-Neria ; R. Garrido-Moctezuma 
 

MAXIMIZATION OF ELLIPSOIDAL DESIGN SPACE FOR CONTINUOUS-TIME SYSTEMS: A 
ROBUST OPTIMAL CONTROL APPROACH .......................................................................................................... 3850

Eranda Harinath ; Lucas C. Foguth ; Richard D. Braatz 
 

A NEW APPROACH TO ROBUST ADAPTIVE CONTROL.................................................................................... 3856
Heather S. Hussain ; Anuradha M. Annaswamy ; Eugene Lavretsky 

 

CONVEX SYNTHESIS OF OPTIMAL POLICIES FOR MARKOV DECISION PROCESSES 
WITH SEQUENTIALLY-OBSERVED TRANSITIONS ............................................................................................ 3862

Mahmoud El Chamie ; Behçet Açikmese 
 

SIMULTANEOUS ACTUATOR AND SENSOR FAULT ESTIMATION FOR ADAPTIVE 
STOCHASTIC SHAPE CONTROL .............................................................................................................................. 3868

Gang Li ; Qing Zhao 
 

CONTROLLABILITY GRAMIAN SPECTRA OF RANDOM NETWORKS.......................................................... 3874
Victor M. Preciado ; M. Amin Rahimian 

 

STABILITY AND STRUCTURAL PROPERTIES OF STOCHASTIC PERIODIC SYSTEMS: AN 
OPERATOR-SPECTRAL APPROACH....................................................................................................................... 3880

Hongji Ma ; Ting Hou ; Weighai Zhang 
 

NOVEL LYAPUNOV-TYPE FUNCTIONAL FOR ROBUST CONTROL OF GENERAL TIME-
VARYING DELAY STOCHASTIC UNCERTAIN SYSTEMS WITH BROWNIAN MOTION ............................ 3886

Sheng-Guo Wang 
 

DISSIPATION ANALYSIS AND H∞ CONTROL OF STOCHASTIC NONLINEAR SYSTEMS 
BASED ON HAMILTONIAN REALIZATION ........................................................................................................... 3892

Yanhong Liu ; Guizhou Cao ; Shuxia Tang ; Xiushan Cai 
 

ON THE STABILITY OF SYMMETRIC QUADRUPEDAL BOUNDING GAITS VIA FACTORED 
POINCARÉ MAPS.......................................................................................................................................................... 3898

Xin Liu ; Ioannis Poulakakis 
 

DATA-DRIVEN ROBOT GAIT MODELING VIA SYMBOLIC TIME SERIES ANALYSIS ............................... 3904
Yusuke Seto ; Noboru Takahashi ; Devesh K. Jha ; Nurali Virani ; Asok Ray 

 

UNIFICATION OF LOCOMOTION PATTERN GENERATION AND CONTROL LYAPUNOV 
FUNCTION-BASED QUADRATIC PROGRAMS ...................................................................................................... 3910

Kenneth Y. Chao ; Matthew J. Powell ; Aaron D. Ames ; Pilwon Hur 
 

TIME DEPENDENT CONTROL LYAPUNOV FUNCTIONS AND HYBRID ZERO DYNAMICS 
FOR STABLE ROBOTIC LOCOMOTION................................................................................................................. 3916

Shishir Kolathaya ; Ayonga Hereid ; Aaron D. Ames 
 

TOWARDS REAL-TIME PARAMETER OPTIMIZATION FOR FEASIBLE NONLINEAR 
CONTROL WITH APPLICATIONS TO ROBOT LOCOMOTION ........................................................................ 3922

Matthew J. Powell ; Aaron D. Ames 
 

ACTIVE DISTURBANCE REJECTION CONTROL BASED ON GENERALIZED 
PROPORTIONAL INTEGRAL OBSERVER TO CONTROL A BIPEDAL ROBOT WITH FIVE 
DEGREES OF FREEDOM ............................................................................................................................................ 3928

Jaime Arcos-Legarda ; John Cortes-Romero ; A. Tovar 
 

LOCAL l2-STABILIZATION OF NONLINEAR DISCRETE-TIME SYSTEMS WITH DELAYED 
STATES THROUGH T-S FUZZY MODELS .............................................................................................................. 3934

L. F. P. Silva ; E. B. Castelan ; V. J. S. Leite 
 

AN OPTIMAL FUZZY CONTROLLER STABILIZING THE ROD AND CONTROLLING THE 
POSITION OF SINGLE WHEELED INVERTED PENDULUMS ............................................................................ 3940

Najmeh Aliakbari ; Mozhde Khadembashi ; Hamid Moeenfard ; Amir H. Ghasemi 
 

A SUPERVISED ADAPTIVE LEARNING-BASED FUZZY CONTROLLER FOR A NON-LINEAR 
VEHICLE SYSTEM USING NEURAL NETWORK IDENTIFICATION ............................................................... 3946

Yu Wang ; Xiaoxi Zhu 
 

LPV SYSTEM MODELING WITH SSNN TOOLBOX .............................................................................................. 3952
Marcel Luzar ; Andrzej Czajkowski 

 



BALANCING CONTROL WITH NEURO-FUZZY APPROACH FOR ELECTRICAL CART-
SEESAW SYSTEM ......................................................................................................................................................... 3958

Jonqlan Lin ; H. Y. Lai ; J. Chang 
 

ROBUST CONTROL DESIGN FOR ELECTRICAL STIMULATION ELECTRODE ARRAYS ........................ 3964
Chris Freeman 

 

IMPROVED AUSCULTATION WITH A STETHOSCOPE USING MODEL INVERSION FOR 
UNKNOWN INPUT ESTIMATION ............................................................................................................................. 3970

Garrett Nelson ; Rajesh Rajamani 
 

DYNAMIC CONTROL ALLOCATION OF A FEEDBACK LINEARIZED HYBRID 
NEUROPROSTHETIC SYSTEM ................................................................................................................................. 3976

Xuefeng Bao ; Nicholas Kirsch ; Nitin Sharma 
 

A FEEDBACK CONTROL APPROACH TO THE ESTIMATION OF PATIENT AIRWAY AND 
LEAK FLOW FOR NON-INVASIVE, POSITIVE PRESSURE VENTILATION (NPPV) ..................................... 3982

Mike Borrello 
 

CONTROL OF A 3-D SOLID TUMOR MODEL USING OPTIMAL DYNAMIC INVERSION ........................... 3988
Ashutosh Simha ; Radhakant Padhi 

 

MODEL-BASED DETECTION OF ORGAN DYSFUNCTION AND FAULTS IN INSULIN 
INFUSION DEVICES FOR TYPE 2 DIABETIC PATIENTS .................................................................................... 3994

M. Barazandegan ; K. E. Kwok ; R. B. Gopaluni 
 

OPTIMAL CHARGING OF BATTERIES VIA A SINGLE PARTICLE MODEL WITH 
ELECTROLYTE AND THERMAL DYNAMICS ....................................................................................................... 4000

H. E. Perez ; X. Hu ; S. J. Moura 
 

ON THE ANALYTIC ACCURACY OF BATTERY SOC, CAPACITY AND RESISTANCE 
ESTIMATION ................................................................................................................................................................. 4006

Xinfan Lin 
 

STATE OF CHARGE ESTIMATION OF LITHIUM-ION BATTERIES WITH UNKNOWN 
MODEL PARAMETERS ............................................................................................................................................... 4012

Quan Ouyang ; Jian Chen ; Keyou You 
 

ESTIMATION OF BATTERY STATE-OF-CHARGE FOR ELECTRIC VEHICLES USING AN 
MCMC-BASED AUXILIARY PARTICLE FILTER .................................................................................................. 4018

Wei Cai ; Jun Wang 
 

SOC AND SOH ESTIMATION FOR LI-ION BATTERIES BASED ON AN EQUIVALENT 
HYDRAULIC MODEL. PART I: SOC AND SURFACE CONCENTRATION ESTIMATION............................. 4022

Luis D. Couto ; Julien Schorsch ; Marco M. Nicotra ; Michel Kinnaert 
 

SOC AND SOH ESTIMATION FOR LI-ION BATTERY BASED ON AN EQUIVALENT 
HYDRAULIC MODEL. PART II: SOH POWER FADE ESTIMATION ................................................................. 4029

Julien Schorsch ; Luis D. Couto ; Michel Kinnaert 
 

A MONOCULAR SLAM METHOD FOR SATELLITE PROXIMITY OPERATIONS......................................... 4035
Dylan Thomas ; Scott Kelly ; Jonathan Black 

 

GAIN-SCHEDULING CONTROL DESIGN IN THE PRESENCE OF HIDDEN COUPLING 
TERMS VIA EIGENSTRUCTURE ASSIGNMENT: APPLICATION TO A PITCH-AXIS MISSILE 
AUTOPILOT ................................................................................................................................................................... 4041

H. Lhachemi ; D. Saussié ; G. Zhu 
 

SUBSYSTEM IDENTIFICATION OF REDUCED-ORDER MODEL FOR AN AEROSERVO-
ELASTIC CLOSED-LOOP SYSTEM........................................................................................................................... 4047

Kai-Yew Lum ; Kwok-Leung Lai 
 

CO-STATES INITIALIZATION OF MINIMUM-TIME LOW-THRUST TRAJECTORIES USING 
SHAPE-BASED METHODS .......................................................................................................................................... 4053

Ehsan Taheri ; Nan I. Li ; Ilya Kolmanovsky 
 

ROBUST H8 CONTROL FOR SPACECRAFT FORMATION FLYING WITH COUPLED 
TRANSLATIONAL AND ROTATION DYNAMICS.................................................................................................. 4059

Yi Huang ; Yingmin Jia ; Fumitoshi Matsuno 
 

THE VARIATIONAL ATTITUDE ESTIMATOR IN THE PRESENCE OF BIAS IN ANGULAR 
VELOCITY MEASUREMENTS ................................................................................................................................... 4065

Maziar Izadi ; Sasi P. Viswanathan ; Amit Sanyal ; Carlos Silvestre ; Paulo Oliveira 
 

VIRTUAL-POWER-HARDWARE-IN-THE-LOOP SIMULATIONS FOR CROSSWIND KITE 
POWER WITH GROUND GENERATION ................................................................................................................. 4071

Florian Bauer ; Christoph M. Hackl ; Keyue Smedley ; Ralph M. Kennel 
 

ON THE AUTONOMOUS TAKE-OFF AND LANDING OF TETHERED WINGS FOR AIRBORNE 
WIND ENERGY.............................................................................................................................................................. 4077

Eric Nguyen Van ; Lorenzo Fagiano ; Stephan Schnez 
 



FLIGHT PATH CONTROL OF KITE POWER SYSTEMS IN A TURBULENT WIND 
ENVIRONMENT ............................................................................................................................................................ 4083

Uwe Fechner ; Roland Schmehl 
 

COMBINED PLANT AND CONTROLLER PERFORMANCE ANALYSIS AND OPTIMIZATION 
FOR AN ENERGY-HARVESTING TETHERED WING........................................................................................... 4089

Parvin Nikpoorparizi ; Nihar Deodhar ; Christopher Vermillion 
 

ATTITUDE TRACKING CONTROL OF A GROUNDGEN AIRBORNE WIND ENERGY SYSTEM................ 4095
Haocheng Li ; David J. Olinger ; Michael A. Demetriou 

 

A NONLINEAR ADAPTIVE CONTROLLER FOR AIRBORNE WIND ENERGY SYSTEMS ........................... 4101
Sanket Diwale ; Andrea Alessandretti ; Ioannis Lymperopoulos ; Colin N. Jones 

 

A DECENTRALIZED MECHANISM FOR COMPUTING COMPETITIVE EQUILIBRIA IN 
DEREGULATED ELECTRICITY MARKETS........................................................................................................... 4107

Erik Miehling ; Demosthenis Teneketzis 
 

ENDOGENOUS ERROR PRICING FOR ENERGY IMBALANCE SETTLEMENTS .......................................... 4114
Ian Schneider ; Mardavij Roozbehani 

 

MARKOV PRICING EQUILIBRIUM IN A PROSUMER-AGGREGATOR DYNAMIC GAME......................... 4120
Vasundhara Anand ; Vijay Gupta 

 

THE EXISTENCE OF A VOLTAGE COLLAPSE SOLUTION IN THE STATIC-DYNAMIC GAP ................... 4126
L. Shalalfeh ; E. Jonckheere 

 

OPTIMAL FREQUENCY REGULATION IN NONLINEAR STRUCTURE PRESERVING POWER 
NETWORKS INCLUDING TURBINE DYNAMICS: AN INCREMENTAL PASSIVITY 
APPROACH .................................................................................................................................................................... 4132

S. Trip ; C. De Persis 
 

REDUCING ELECTRICITY PRICE VOLATILITY VIA STOCHASTIC STORAGE CONTROL ..................... 4138
Insoon Yang ; Asuman E. Ozdaglar 

 

ADAPTIVE FEEDFORWARD CONTROL FOR HIGH PRECISION FORCE CONTROL OF 
ELECTROMECHANICAL FATIGUE TESTING MACHINE.................................................................................. 4145

Alessandro S. De Lima ; Diego Pereira-Dias ; Alessandro J. Peixoto ; Liu Hsu 
 

AMPLITUDE AND MEAN VALUE FORCE CONTROL FOR FATIGUE TESTING MACHINES 
OPERATING AT LOW FREQUENCY ........................................................................................................................ 4151

Diego Pereira-Dias ; Alessandro J. Peixoto ; Alessandro S. De Lima ; Ramon R. Costa ; Oscar R. Mattos 
 

SPATIOTEMPORAL RESPONSE SHAPING OF TRANSPORT-REACTION PROCESSES VIA 
ADAPTIVE REDUCED ORDER MODELS ................................................................................................................ 4157

Davood Babaei Pourkargar ; Antonios Armaou 
 

DATA-DRIVEN QUALITY CONTROL OF BATCH PROCESSES VIA SUBSPACE 
IDENTIFICATION ......................................................................................................................................................... 4163

Brandon Corbett ; Prashant Mhaskar 
 

STABILIZATION OF ARTIFICIAL GAS-LIFT PROCESS USING NONLINEAR PREDICTIVE 
GENERALIZED MINIMUM VARIANCE CONTROL.............................................................................................. 4169

Jing Shi ; Rachid Errouissi ; Ahmed Al-Durra ; Igor Boiko 
 

DEVELOPMENT OF ADVANCED CONTROL STRATEGIES FOR PERIODIC SYSTEMS: AN 
APPLICATION TO CHROMATOGRAPHIC SEPARATION PROCESSES .......................................................... 4175

Maria M. Papathanasiou ; Richard Oberdieck ; Styliani Avraamidou ; Ioana Nascu ; Athanasios Mantalaris ; 
Efstratios N. Pistikopoulos 

 

NOVEL EXERGY-WISE PREDICTIVE CONTROL OF INTERNAL COMBUSTION ENGINES ..................... 4181
Meysam Razmara ; Mehran Bidarvatan ; Mahdi Shahbakhti ; Rush D. Robinett 

 

A CONTROL METHOD FOR CONSISTENT PERFORMANCE OF AUTOMOTIVE SELECTIVE 
CATALYTIC REDUCTION SYSTEMS UNDER VARIANT AGING CONDITIONS ........................................... 4187

Yao Ma ; Junmin Wang 
 

MID-RANGING CONTROL FOR AN AUTOMOTIVE THREE-WAY CATALYST OUTER LOOP ................. 4193
Mario Santillo ; Steve Magner ; Mike Uhrich ; Mrdjan Jankovic 

 

MODEL-BASED CONTROL OF INTEGRATED DIESEL ENGINE AND SELECTIVE 
CATALYTIC REDUCTION SYSTEMS....................................................................................................................... 4199

Siwei Dong ; Carrie M. Hall 
 

DECOUPLING CONTROL OF ELECTRIFIED TURBOCHARGED DIESEL ENGINES ................................... 4207
Dezong Zhao ; Edward Winward ; Zhijia Yang ; Richard Stobart ; Thomas Steffen 

 

SYNTHESIS OF FAULT TOLERANT SWITCHING PROTOCOLS FOR VEHICLE ENGINE 
THERMAL MANAGEMENT........................................................................................................................................ 4213

Liren Yang ; Necmiye Ozay ; Amey Karnik 
 

DESIGN OF A STATE AND DISTURBANCE OBSERVER FOR NONLINEAR SAMPLED-DATA 
STRICT-FEEDBACK SYSTEMS WITH CONSTANT DISTURBANCE................................................................. 4221

Hitoshi Katayama 
 



ON THE POTENTIAL OF LIFTED DOMAIN FEEDFORWARD CONTROLLERS WITH A 
PERIODIC SAMPLING SEQUENCE .......................................................................................................................... 4227

Jurgen Van Zundert ; Tom Oomen ; Dip Goswami ; W. P. M. H. Heemels 
 

STATE-SPACE ANALYSIS OF DISCRETE-TIME DISTURBANCE OBSERVER FOR SAMPLED-
DATA CONTROL SYSTEMS ....................................................................................................................................... 4233

Hyeonjun Yun ; Gyunghoon Park ; Hyungbo Shim ; H. J. Chang 
 

L2-GAIN ANALYSIS OF SYSTEMS WITH CLOCK OFFSETS .............................................................................. 4239
Masashi Wakaiki ; Kunihisa Okano ; João P. Hespanha 

 

OBSERVER-BASED EVENT-TRIGGERED CONTROL: A DISCRETE-TIME APPROACH ............................ 4245
L. B. Groff ; L. G. Moreira ; J. M. Gomes Da Silva ; D. Sbarbaro 

 

EVENT-TRIGGERED PI CONTROL FOR CONTINUOUS PLANTS WITH INPUT SATURATION................ 4251
L. G. Moreira ; L. B. Groff ; J. M. Gomes Da Silva ; S. Tarbouriech 

 

A COMPUTATIONALLY TRACTABLE IMPLEMENTATION OF POINTWISE MINIMUM 
NORM STATE-FEEDBACK LAWS FOR HYBRID SYSTEMS ............................................................................... 4257

Ricardo G. Sanfelice 
 

RESULTS ON FINITE TIME STABILITY FOR A CLASS OF HYBRID SYSTEMS ............................................ 4263
Yuchun Li ; Ricardo G. Sanfelice 

 

USING COMPLEX ZONOTOPES FOR STABILITY VERIFICATION ................................................................. 4269
Arvind S. Adimoolam ; Thao Dang 

 

STABILIZABILITY SUBSPACES FOR LINEAR IMPULSIVE SYSTEMS ........................................................... 4275
Douglas A. Lawrence 

 

IMPROVED COMPUTATION OF DWELL TIME USING THE REAL JORDAN FORM................................... 4281
Richard T. O'Brien ; Matthew C. Turner 

 

A SINGULAR PERTURBATION-BASED DESIGN FOR THE INTEGRATED GUIDANCE AND 
CONTROL ....................................................................................................................................................................... 4287

Tianyu Zheng ; Fenghua He ; Yu Yao ; Hongsheng Qi ; Xiaoming Hu 
 

SYNCHRONIZATION IN NETWORKS OF LINEAR SINGULARLY PERTURBED SYSTEMS....................... 4293
Jihene Ben Rejeb ; Irinel-Constantin Morarescu ; Jamal Daafouz 

 

STUDY OF SPARSE FEEDBACK CONTROL ALGORITHM ON BENCHMARK STRUCTURE ..................... 4299
Reuben D. Verdoljak ; Lauren E. Linderman 

 

SYNCHRONIZED OUTPUT REGULATION OF HOMOGENEOUS NETWORKED SYSTEMS 
FOR TRACKING PERIODIC SIGNALS..................................................................................................................... 4305

Feifan Ji ; Ji Xiang 
 

SYNCHRONIZATION OF LIENARD-TYPE OSCILLATORS IN UNIFORM ELECTRICAL 
NETWORKS.................................................................................................................................................................... 4311

Mohit Sinha ; Florian Dörfler ; Brian B. Johnson ; Sairaj V. Dhople 
 

DESIGN OF DECENTRALIZED CHEMOTACTIC CONTROL LAW FOR AREA COVERAGE 
USING SWARM OF MOBILE ROBOTS..................................................................................................................... 4317

Adam M. Schroeder ; Manish Kumar 
 

PERFORMANCE BOUNDS FOR ROBUST DECENTRALIZED CONTROL ....................................................... 4323
Weixuan Lin ; Eilyan Bitar 

 

JOINT MODEL AND SCHEDULING ORDER REDUCTION VIA BALANCED TRUNCATION 
FOR PARAMETER-VARYING SPATIALLY INTERCONNECTED SYSTEMS .................................................. 4331

Fatimah Al-Taie ; Qin Liu ; Herbert Werner 
 

OUTPUT FEEDBACK CONTROL OF HEAT TRANSPORT MECHANISMS IN PARABOLIC 
DISTRIBUTED SOLAR COLLECTORS..................................................................................................................... 4338

Shahrazed Elmetennani ; Taous Meriem Laleg Kirati 
 

CONTROL OF AN UNCERTAIN EULER-LAGRANGE SYSTEM WITH KNOWN TIME-
VARYING INPUT DELAY: A PDE-BASED APPROACH ........................................................................................ 4344

I. Chakraborty ; S. Obuz ; R. Licitra ; W. E. Dixon 
 

OPTIMAL STATE FEEDBACK BOUNDARY CONTROL OF PARABOLIC PDES USING SOS 
POLYNOMIALS ............................................................................................................................................................. 4350

Aditya Gahlawat ; Matthew M. Peet 
 

FAULT ISOLATION IN DISTRIBUTED PARAMETER SYSTEMS MODELED BY PARABOLIC 
PARTIAL DIFFERENTIAL EQUATIONS.................................................................................................................. 4356

Jia Cai ; S. Jagannathan 
 

HYSTERESIS IN PDE MODEL OF A LI-ION BATTERY........................................................................................ 4362
Sepideh Afshar ; Kirsten Morris ; Amir Khajepour 

 

COMPENSATING FOR UNCERTAIN TIME-VARYING DELAYED MUSCLE RESPONSE IN 
ISOMETRIC NEUROMUSCULAR ELECTRICAL STIMULATION CONTROL ................................................ 4368

Serhat Obuz ; Ryan J. Downey ; Anup Parikh ; Warren E. Dixon 
 



MOTION CONTROL OF SERIES-ELASTIC ACTUATORS ................................................................................... 4373
Kevin Haninger ; Junkai Lu ; Masayoshi Tomizuka 

 

A HUMAN FOOT MOTION LOCALIZATION ALGORITHM USING IMU ........................................................ 4379
Luan Van Nguyen ; Hung Manh La 

 

BALANCE RECOVERY CONTROL OF HUMAN WALKING WITH FOOT SLIP ............................................. 4385
Kuo Chen ; Mitja Trkov ; Siyu Chen ; Jingang Yi ; Tao Liu 

 

CHARACTERISTICS THAT MAKE DYNAMIC SYSTEMS DIFFICULT FOR A HUMAN TO 
CONTROL ....................................................................................................................................................................... 4391

S. Alireza Seyyed Mousavi ; Xingye Zhang ; T. M. Seigler ; Jesse B. Hoagg 
 

OPTIMAL HUMAN-IN-THE-LOOP INTERFACES BASED ON MAXWELL'S DEMON................................... 4397
Kathleen Fitzsimons ; Emmanouil Tzorakoleftherakis ; Todd D. Murphey 

 

CENTRALIZED, DECENTRALIZED AND DISTRIBUTED NONLINEAR MODEL PREDICTIVE 
CONTROL OF A TRACTOR-TRAILER SYSTEM: A COMPARATIVE STUDY................................................. 4403

Erkan Kayacan ; Joshua M. Peschel ; Erdal Kayacan 
 

QUASI LINEAR PARAMETER VARYING MODELING FOR WIND FARM CONTROL USING 
THE 2D NAVIER-STOKES EQUATIONS .................................................................................................................. 4409

Sjoerd Boersma ; Mehdi Vali ; Martin Kühn ; Jan-Willem Van Wingerden 
 

CONSTANT ENERGY CONTROL BY TIME-VARYING GAIN FOR STEADY-STATE 
OSCILLATION OF THERMOACOUSTIC ENGINES TO ESTIMATE CRITICAL 
TEMPERATURE RATIO .............................................................................................................................................. 4415

Yasuhide Kobayashi ; Kazuaki Sakurai ; Noboru Yamada 
 

GENERALIZATION OF ACCELERATED SUCCESSIVE PROJECTION METHOD FOR 
CONVEX SETS INTERSECTION PROBLEMS......................................................................................................... 4422

Seyed Rasoul Etesami ; Angelia Nedic ; Tamer Basar 
 

MULTIVARIABLE CONTROL OF HYDROGEN CONCENTRATION AND FUEL OVER-
PRESSURE IN A POLYMER ELECTROLYTE MEMBRANE FUEL CELL WITH ANODE RE-
CIRCULATION .............................................................................................................................................................. 4428

Alireza Ebadighajari ; Jake Devaal ; Farid Golnaraghi 
 

DATA-DRIVEN ATTITUDE CONTROL LAW DESIGN FOR A VARIABLE-PITCH 
QUADROTOR................................................................................................................................................................. 4434

Pietro Panizza ; Davide Invernizzi ; Fabio Riccardi ; Simone Formentin ; Marco Lovera 
 

REACHABILITY OF A CASCADE OF LINEAR SYSTEMS WITH COMMUNICATION DELAYS................. 4440
Erik I. Verriest ; Uwe Helmke ; Paul A. Fuhrmann 

 

STATE SYNCHRONIZATION IN THE PRESENCE OF UNKNOWN, NONUNIFORM AND 
ARBITRARY LARGE COMMUNICATION DELAYS.............................................................................................. 4446

Meirong Zhang ; Ali Saberi ; Anton A. Stoorvogel 
 

CONSENSUS PROBLEM OF GENERAL LINEAR FIRST-ORDER MULTI-AGENT NETWORK 
UNDER COMMUNICATION DELAY......................................................................................................................... 4452

Cheng-Lin Liu ; Fei Liu 
 

CONSENSUS CONTROL FOR HIGH ORDER CONTINUOUS-TIME AGENTS WITH 
COMMUNICATION DELAYS ..................................................................................................................................... 4458

Lin Li ; Minyue Fu ; Huanshui Zhang 
 

LEADER-FOLLOWING CONSENSUS CONTROL OF MULTI-AGENT SYSTEMS WITH 
COMMUNICATION DELAYS & RANDOM PACKET LOSS ................................................................................. 4464

Ajinkya Pawar ; Ya-Jun Pan 
 

ROBUST CAUSAL TRANSFORM CODING FOR LQG SYSTEMS WITH DELAY LOSS IN 
COMMUNICATIONS .................................................................................................................................................... 4470

Mohammad Kazem Izadinasab ; Amir Homayoun Bahari Sani ; Farshad Lahouti ; Babak Hassibi 
 

STABILIZING NONLINEAR MODEL PREDICTIVE CONTROL SCHEME BASED ON 
PASSIVITY AND DISSIPATIVITY.............................................................................................................................. 4476

Yang Yan ; Panos Antsaklis 
 

MODEL PREDICTIVE CONTROL FOR CONTINUOUS PIECEWISE AFFINE SYSTEMS USING 
OPTIMISTIC OPTIMIZATION ................................................................................................................................... 4482

Jia Xu ; Ton Van Den Boom ; Lucian Busoniu ; Bart De Schutter 
 

STICTION COMPENSATION VIA MODEL PREDICTIVE CONTROL ............................................................... 4488
Helen Durand ; Panagiotis D. Christofides 

 

SPARSE PRECONDITIONING FOR MODEL PREDICTIVE CONTROL ............................................................ 4494
Andrew Knyazev ; Alexander Malyshev 

 

SEQUENTIAL ACTION CONTROL FOR MODELS OF UNDERACTUATED UNDERWATER 
VEHICLES IN A PLANAR IDEAL FLUID ................................................................................................................. 4500

Giorgos Mamakoukas ; Malcolm A. Maciver ; Todd D. Murphey 
 



PATH-FOLLOWING CONTROL OF AN AUV USING MULTI-OBJECTIVE MODEL 
PREDICTIVE CONTROL ............................................................................................................................................. 4507

Chao Shen ; Yang Shi ; Brad Buckham 
 

ADAPTIVE UNSCENTED KALMAN FILTER FOR ONLINE STATE, PARAMETER, AND 
PROCESS COVARIANCE ESTIMATION .................................................................................................................. 4513

Mauro Hernán Riva ; Matthias Dagen ; Tobias Ortmaier 
 

EXTENDED KALMAN FILTER-AIDED ALIGNMENT CONTROL FOR MAINTAINING LINE 
OF SIGHT IN OPTICAL COMMUNICATION .......................................................................................................... 4520

Pratap Bhanu Solanki ; Mohammed Al-Rubaiai ; Xiaobo Tan 
 

KALMAN FILTER ESTIMATION WITH EDGE DETECTION-BASED HYBRID SENSING ............................ 4526
Y. Chen ; K. R. Oldham 

 

THREE-STAGE FILTER FOR POSITION AND VELOCITY ESTIMATION FROM LONG 
BASELINE MEASUREMENTS WITH UNKNOWN WAVE SPEED ...................................................................... 4532

Bård B. Stovner ; Tor A. Johansen ; Thor I. Fossen ; Ingrid Schjølberg 
 

GIMBAL ANGLE BIAS FREE STATE ESTIMATOR FOR ANTI-BALLISTIC MISSILE USING 
ADDITIONAL ACCELEROMETERS ......................................................................................................................... 4539

Prem Kumar ; Prashant G. Bhale ; Abhijit Bhattacharyya ; Radhakant Padhi 
 

KALMAN-FILTER-BASED TIME-VARYING PARAMETER ESTIMATION VIA 
RETROSPECTIVE OPTIMIZATION OF THE PROCESS NOISE COVARIANCE ............................................. 4545

Frantisek M. Sobolic ; Dennis S. Bernstein 
 

MODEL DEVELOPMENT FOR A PARALLEL THROUGH-THE-ROAD PLUG-IN HYBRID 
ELECTRIC VEHICLE ................................................................................................................................................... 4551

Rohinish Gupta ; Peter. H. Meckl 
 

WATER MANAGEMENT IN AN OPEN-CATHODE DIRECT METHANOL FUEL CELL 
SYSTEM........................................................................................................................................................................... 4557

Goutham Kotamreddy ; Shyam P. Mudiraj ; Enea Martinoli ; Oscar D. Crisalle 
 

A ROBUST EXTENDED KALMAN FILTER FOR MODELING PIEZOELECTRIC ACTUATORS ................. 4563
Ning Chuang 

 

AVERAGED STATE MODEL AND SLIDING MODE OBSERVER FOR ON/OFF SOLENOID 
VALVE PNEUMATIC ACTUATORS .......................................................................................................................... 4569

Khaled Laib ; Ahmed Redha Meghnous ; Minh Tu Pham ; Xuefang Lin-Shi 
 

CONVEX BEHAVIORAL MODEL (IN)VALIDATION VIA JENSEN-BREGMAN DIVERGENCE 
MINIMIZATION ............................................................................................................................................................ 4575

O. Camps ; M. Sznaier ; X. Zhang 
 

SEMIGROUP WELL-POSEDNESS OF A VOLTAGE CONTROLLED ACTIVE CONSTRAINED 
LAYERED (ACL) BEAM WITH MAGNETIC EFFECTS......................................................................................... 4580

Ahmet Özkan Özer 
 

MODEL ORDER REDUCTION BY PARAMETER-VARYING OBLIQUE PROJECTION ................................ 4586
Julian Theis ; Peter Seiler ; Herbert Werner 

 

NON-PARAMETRIC IDENTIFICATION OF LINEAR PARAMETER-VARYING SPATIALLY-
INTERCONNECTED SYSTEMS USING AN LS-SVM APPROACH ...................................................................... 4592

Qin Liu ; Javad Mohammadpour ; Roland Tóth ; Nader Meskin 
 

FREQUENCY RESPONSE FUNCTION IDENTIFICATION OF LPV SYSTEMS: A 2D-LRM 
APPROACH WITH APPLICATION TO A MEDICAL X-RAY SYSTEM .............................................................. 4598

Annemiek Van Der Maas ; Rick Van Der Maas ; Robbert Voorhoeve ; Tom Oomen 
 

LPV STATE-SPACE MODEL IDENTIFICATION IN THE BAYESIAN SETTING: A 3-STEP 
PROCEDURE .................................................................................................................................................................. 4604

Pepijn B. Cox ; Roland Tóth 
 

ROBUST LPV ESTIMATOR SYNTHESIS USING INTEGRAL QUADRATIC CONSTRAINTS ....................... 4611
Raghu Venkataraman ; Peter Seiler 

 

LPV-IO CONTROLLER DESIGN: AN LMI APPROACH........................................................................................ 4617
Simon Wollnack ; Herbert Werner 

 

ROBUSTNESS OF COMMUNICATION LINKS FOR TEAMS OF UNMANNED AIRCRAFT BY 
SENSITIVITY ANALYSIS OF MINIMUM SPANNING TREES.............................................................................. 4623

Moritz Niendorf ; Anouck R. Girard 
 

PATH PLANNING FOR COOPERATIVE ROUTING OF AIR-GROUND VEHICLES ....................................... 4630
Satyanarayana G. Manyam ; David W. Casbeer ; Kaarthik Sundar 

 

DISTRIBUTED AVERAGE TRACKING FOR SECOND-ORDER AGENTS WITH NONLINEAR 
DYNAMICS ..................................................................................................................................................................... 4636

Sheida Ghapani ; Salar Rahili ; Wei Ren 
 



GLOBALLY ASYMPTOTICALLY STABLE DISTRIBUTED CONTROL FOR DISTANCE AND 
BEARING BASED MULTI-AGENT FORMATIONS ................................................................................................ 4642

Kaveh Fathian ; Dmitrii I. Rachinskii ; Mark W. Spong ; Nicholas R. Gans 
 

MULTI-AGENT COORDINATION WITH ASYNCHRONOUS CLOUD ACCESS............................................... 4649
Cameron Nowzari ; George J. Pappas 

 

COVERAGE CONTROL BASED EFFECTIVE JAMMING STRATEGY FOR WIRELESS 
NETWORKS.................................................................................................................................................................... 4655

Zhen Kan ; John M. Shea ; Emily A. Doucette ; Jess W. Curtis ; Warren E. Dixon 
 

GRAPHOID-BASED METHODOLOGIES IN MODELING, ANALYSIS, IDENTIFICATION AND 
CONTROL OF NETWORKS OF DYNAMIC SYSTEMS .......................................................................................... 4661

Donatello Materassi ; Murti V. Salapaka 
 

FULLY OBSERVABLE NETWORKS WITH POLYTREE STRUCTURE ............................................................. 4676
Donatello Materassi ; Murti V. Salapaka 

 

PARTIALLY OBSERVABLE NETWORKS WITH POLYTREE STRUCTURE ................................................... 4677
Donatello Materassi ; Murti V. Salapaka 

 

LINKS BETWEEN NOTIONS OF SEPARATION IN GRAPHS AND OBSERVABLE STATISTICS 
IN NETWORKS OF DYNAMIC SYSTEMS ................................................................................................................ 4678

Donatello Materassi ; Murti V. Salapaka 
 

RECONSTRUCTION OF DIRECTED ACYCLIC GRAPHS AND FUNDAMENTAL 
LIMITATIONS................................................................................................................................................................ 4679

Donatello Materassi ; Murti V. Salapaka 
 

METHODS FOR NETWORK IDENTIFICATION ROBUST WITH RESPECT TO 
UNCERTAINTIES IN A TOPOLOGY ......................................................................................................................... 4680

Donatello Materassi ; Murti V. Salapaka 
 

ON MEAN FIELD GAMES AND NONLINEAR FILTERING FOR AGENTS WITH INDIVIDUAL-
STATE PARTIAL OBSERVATIONS........................................................................................................................... 4681

Nevroz Sen ; Peter E. Caines 
 

CONSTRAINED DETERMINISTIC LEADER-FOLLOWER MEAN FIELD CONTROL ................................... 4687
Lukas Möller ; Basilio Gentile ; Francesca Parise ; Sergio Grammatico ; John Lygeros 

 

A MEAN-FIELD GAME ECONOMIC GROWTH MODEL ..................................................................................... 4693
Diogo Gomes ; Laurent Lafleche ; Levon Nurbekyan 

 

MEAN-FIELD GAMES FOR DISTRIBUTED CACHING IN ULTRA-DENSE SMALL CELL 
NETWORKS.................................................................................................................................................................... 4699

Kenza Hamidouche ; Walid Saad ; Mérouane Debbah ; H. Vincent Poor 
 

SINGULAR ANALYSIS OF A MULTI-AGENT, TURN-CONSTRAINED, DEFENSIVE GAME........................ 4705
Zachariah E. Fuchs ; David W. Casbeer ; Eloy Garcia 

 

A CLASS OF POPULATION DYNAMICS FOR REACHING EPSILON-EQUILIBRIA: 
ENGINEERING APPLICATIONS................................................................................................................................ 4713

Germán Obando ; Julian Barreiro-Gomez ; Nicanor Quijano 
 

LINEAR ROBUST GENERALIZED PROPORTIONAL INTEGRAL CONTROL OF A BALL AND 
BEAM SYSTEM FOR TRAJECTORY TRACKING TASKS.................................................................................... 4719

M. Ramírez-Neria ; H. Sira-Ramírez ; R. Garrido-Moctezuma ; A. Luviano-Juarez 
 

ON ASYMPTOTIC STABILITY FOR NONLINEAR ADRC BASED CONTROL SYSTEM WITH 
APPLICATION TO THE BALL-BEAM PROBLEM ................................................................................................. 4725

Jie Li ; Xiaohui Qi ; Yuanqing Xia ; Zhiqiang Gao 
 

ROBUST DECENTRALIZED GLOBAL ASYMPTOTIC TRACKING CONTROL OF A CLASS OF 
NONLINEAR MECHANICAL SYSTEMS .................................................................................................................. 4731

Josip Kasac ; Tihomir Zilic ; Vladimir Milic ; Andrej Jokic ; Mihael Lobrovic 
 

RESILIENT CONTROL UNDER DENIAL-OF-SERVICE: ROBUST DESIGN..................................................... 4737
Shuai Feng ; Pietro Tesi 

 

UDE-BASED DYNAMIC SURFACE CONTROL FOR STRICT-FEEDBACK SYSTEMS WITH 
MISMATCHED DISTURBANCES ............................................................................................................................... 4743

Jiguo Dai ; Beibei Ren ; Qing-Chang Zhong 
 

ROBUST CONTROL OF FLAT SYSTEMS USING SLIDING MODE APPROACH ............................................ 4749
Liming Chen ; Yingmin Jia ; Junping Du 

 

QUANTUM FILTERING FOR MULTIPLE MEASUREMENTS DRIVEN BY FIELDS IN SINGLE-
PHOTON STATES.......................................................................................................................................................... 4754

Zhiyuan Dong ; Guofeng Zhang ; Nina H. Amini 
 

A DIRECT METHOD FOR ANALYSIS AND SYNTHESIS OF A DECOHERENCE-FREE MODE 
IN QUANTUM LINEAR SYSTEMS ............................................................................................................................. 4760

Yu Pan ; Daoyi Dong ; Ian R. Petersen 
 



IMPLEMENTATION OF A DIRECT COUPLING COHERENT QUANTUM OBSERVER 
INCLUDING OBSERVER MEASUREMENTS .......................................................................................................... 4765

Ian R. Petersen ; Elanor H. Huntington 
 

FORMULAE FOR ENTANGLEMENT IN A LINEAR COHERENT FEEDBACK NETWORK OF 
MULTIPLE NONDEGENERATE OPTICAL PARAMETRIC AMPLIFIERS: THE INFINITE 
BANDWIDTH CASE ...................................................................................................................................................... 4769

Zhan Shi ; Hendra I. Nurdin 
 

LQG FEEDBACK CONTROL OF A CLASS OF LINEAR NON-MARKOVIAN QUANTUM 
SYSTEMS ........................................................................................................................................................................ 4775

Shibei Xue ; Matthew R. James ; Valery Ugrinovskii ; Ian R. Petersen 
 

RELAXATION OF THE EM ALGORITHM VIA QUANTUM ANNEALING ....................................................... 4779
Hideyuki Miyahara ; Koji Tsumura 

 

EXPERIMENTAL RESULTS FOR 3D BIPEDAL ROBOT WALKING BASED ON SYSTEMATIC 
OPTIMIZATION OF VIRTUAL CONSTRAINTS ..................................................................................................... 4785

Brian G. Buss ; Kaveh Akbari Hamed ; Brent A. Griffin ; Jessy W. Grizzle 
 

DECENTRALIZED FEEDBACK CONTROLLERS FOR EXPONENTIAL STABILIZATION OF 
HYBRID PERIODIC ORBITS: APPLICATION TO ROBOTIC WALKING ......................................................... 4793

Kaveh Akbari Hamed ; Robert D. Gregg 
 

LOCAL INPUT-TO-STATE STABILITY OF DYNAMIC WALKING UNDER PERSISTENT 
EXTERNAL EXCITATION USING HYBRID ZERO DYNAMICS ......................................................................... 4801

Sushant Veer ; Mohamad Shafiee Motahar ; Ioannis Poulakakis 
 

OPTIMAL ROBUST CONTROL FOR CONSTRAINED NONLINEAR HYBRID SYSTEMS WITH 
APPLICATION TO BIPEDAL LOCOMOTION ........................................................................................................ 4807

Quan Nguyen ; Koushil Sreenath 
 

PROSTHETIC LEG CONTROL IN THE NULLSPACE OF HUMAN INTERACTION ....................................... 4814
Robert D. Gregg ; Anne E. Martin 

 

TOOLS FOR THE DESIGN OF STABLE YET NONSTEADY BOUNDING CONTROL ..................................... 4822
Virgile Paris ; Tom Strizic ; Jason Pusey ; Katie Byl 

 

INTEGRATION OF DETERMINISTIC INFERENCE WITH FORMAL SYNTHESIS FOR 
CONTROL UNDER UNCERTAINTY ......................................................................................................................... 4829

Kevin J. Leahy ; Prasanna Kannappan ; Adam Jardine ; Herbert Tanner ; Jeffrey Heinz ; Calin Belta 
 

ACHIEVING FAULT-TOLERANCE AND SAFETY OF DISCRETE-EVENT SYSTEMS 
THROUGH LEARNING ................................................................................................................................................ 4835

Jin Dai ; Ali Karimoddini ; Hai Lin 
 

ON THE RATE ANALYSIS OF INEXACT AUGMENTED LAGRANGIAN SCHEMES FOR 
CONVEX OPTIMIZATION PROBLEMS WITH MISSPECIFIED CONSTRAINTS ............................................ 4841

H. Ahmadi ; N. S. Aybat ; U. V. Shanbhag 
 

DOUBLY RANDOM PARALLEL STOCHASTIC METHODS FOR LARGE SCALE LEARNING ................... 4847
Aryan Mokhtari ; Alec Koppel ; Alejandro Ribeiro 

 

LEARNING PERIODIC MOTIONS FROM HUMAN DEMONSTRATIONS USING TRANSVERSE 
CONTRACTION ANALYSIS ........................................................................................................................................ 4853

Harish Chaandar Ravichandar ; Pavan Kumar Thota ; Ashwin P. Dani 
 

WHO TO BLAME? LEARNING AND CONTROL STRATEGIES WITH INFORMATION 
ASYMMETRY................................................................................................................................................................. 4859

Changliu Liu ; Wenlong Zhang ; Masayoshi Tomizuka 
 

SWITCHING CONTROL OF FUNCTIONAL ELECTRICAL STIMULATION AND MOTOR 
ASSIST FOR MUSCLE FATIGUE COMPENSATION ............................................................................................. 4865

Nicholas Kirsch ; Naji Alibeji ; Brad E. Dicianno ; Nitin Sharma 
 

ROBUST COMPENSATION OF ELECTROMECHANICAL DELAY DURING 
NEUROMUSCULAR ELECTRICAL STIMULATION OF ANTAGONISTIC MUSCLES................................... 4871

Tianyi Qiu ; Naji Alibeji ; Nitin Sharma 
 

A SYNTHESIS METHOD FOR AUTOMATIC HANDLING OF INTER-PATIENT VARIABILITY 
IN CLOSED-LOOP ANESTHESIA .............................................................................................................................. 4877

Kristian Soltesz ; Klaske Van Heusden ; Martin Hast ; J. Mark Ansermino ; Guy A. Dumont 
 

ADAPTIVE CONTROL OF THE NONLINEARLY PARAMETERIZED LIMB DYNAMICS WITH 
APPLICATION TO NEUROMUSCULAR ELECTRICAL STIMULATION .......................................................... 4883

Ruzhou Yang ; Marcio De Queiroz 
 

MODEL PREDICTIVE CONTROL OF THERMAL EFFECTS OF AN ATMOSPHERIC 
PRESSURE PLASMA JET FOR BIOMEDICAL APPLICATIONS ......................................................................... 4889

Dogan Gidon ; David B. Graves ; Ali Mesbah 
 

IMMUNE THERAPY USING OPTIMAL CONTROL WITH L1 TYPE OBJECTIVE .......................................... 4895
Ouassim Bara ; Seddik M. Djouadi ; Judy Day 

 



MYOELECTRIC PATTERN RECOGNITION USING DYNAMIC MOTIONS WITH LIMB 
POSITION CHANGES ................................................................................................................................................... 4901

Sungtae Shin ; Reza Tafreshi ; Reza Langari 
 

REAL-TIME IDENTIFICATION OF STATE-OF-CHARGE IN BATTERY SYSTEMS: DYNAMIC 
DATA-DRIVEN ESTIMATION WITH LIMITED WINDOW LENGTH ................................................................ 4907

Pritthi Chattopadhyay ; Yue Li ; Asok Ray 
 

THE ROLE OF PRIOR AND OPTIMAL TEAM DECISION IN BINARY CLASSIFICATION........................... 4913
K. Krishnamoorthy ; M. Pachter 

 

MULTIMODAL SPATIOTEMPORAL INFORMATION FUSION USING NEURAL-SYMBOLIC 
MODELING FOR EARLY DETECTION OF COMBUSTION INSTABILITIES .................................................. 4918

Soumalya Sarkar ; Devesh K. Jha ; Kin G Lore ; Soumik Sarkar ; Asok Ray 
 

SENSOR SELECTION FOR PASSIVE SENSOR NETWORKS IN DYNAMIC ENVIRONMENT: A 
DYNAMIC DATA-DRIVEN APPROACH ................................................................................................................... 4924

Yue Li ; Devesh K. Jha ; Asok Ray ; Thomas A. Wettergren 
 

CLUSTERING FULLY AND PARTIALLY OBSERVABLE GRAPHS VIA NONCONVEX 
OPTIMIZATION ............................................................................................................................................................ 4930

Dimitrios Katselis ; Carolyn L. Beck 
 

GEOMETRIC ADAPTIVE CONTROL OF ATTITUDE DYNAMICS ON SO(3) WITH STATE 
INEQUALITY CONSTRAINTS .................................................................................................................................... 4936

Shankar Kulumani ; Christopher Poole ; Taeyoung Lee 
 

GLOBAL UNSCENTED ATTITUDE ESTIMATION VIA THE MATRIX FISHER 
DISTRIBUTIONS ON SO(3).......................................................................................................................................... 4942

Taeyoung Lee 
 

GYRO-FREE ATTITUDE OBSERVER OF RIGID BODY VIA ONLY TIME-VARYING 
REFERENCE VECTORS .............................................................................................................................................. 4948

Xuhui Lu ; Yingmin Jia ; Fumitoshi Matsuno 
 

NONCOLOCATED ADAPTIVE ATTITUDE CONTROL OF A PLANAR TWO-BODY LINKAGE 
WITH NONMINIMUM-PHASE DYNAMICS............................................................................................................. 4954

Gerardo Cruz ; Dennis S. Bernstein 
 

CONSTRAINED ATTITUDE MANEUVERING OF A SPACECRAFT WITH REACTION WHEEL 
ASSEMBLY BY NONLINEAR MODEL PREDICTIVE CONTROL ....................................................................... 4960

Dae Young Lee ; Rohit Gupta ; Uroš V. Kalabic ; Stefano Di Cairano ; Anthony M. Bloch ; James W. Cutler ; Ilya 
V. Kolmanovsky 

 

A ROBUST ATTITUDE CONTROLLER FOR A SPACECRAFT EQUIPPED WITH A ROBOTIC 
MANIPULATOR............................................................................................................................................................. 4966

Lingling Shi ; Jayantha Katupitiya ; Nathan Kinkaid 
 

FLEXIBLE KITEPLANE MODELING AND CONTROL WITH AN UNSTEADY AERODYNAMIC 
MODEL ............................................................................................................................................................................ 4972

Ryan James Caverly ; James Richard Forbes 
 

CONTROL OF AN AIRBORNE WIND ENERGY SYSTEM WITH A MAGNUS EFFECT ................................. 4978
Ahmad Hably ; Jonathan Dumon ; Garrett Smith 

 

PASSIVITY BASED CONTROL OF A TETHERED UNDERSEA KITE ENERGY SYSTEM ............................. 4984
Haocheng Li ; David J. Olinger ; Michael A. Demetriou 

 

REAL-TIME ALTITUDE OPTIMIZATION OF AIRBORNE WIND ENERGY SYSTEMS USING 
LYAPUNOV-BASED SWITCHED EXTREMUM SEEKING CONTROL .............................................................. 4990

Alireza Bafandeh ; Chris Vermillion 
 

A QUANTITATIVE ENERGY AND SYSTEMS ANALYSIS FRAMEWORK FOR AIRBORNE 
WIND ENERGY CONVERSION USING AUTOROTATION................................................................................... 4996

Sadaf Mackertich ; Tuhin Das 
 

AN ADMM ALGORITHM FOR LOAD SHEDDING IN ELECTRIC POWER GRIDS ........................................ 5002
Fu Lin ; Chen Chen 

 

CONSUMER-AWARE LOAD CONTROL TO PROVIDE CONTINGENCY RESERVES USING 
FREQUENCY MEASUREMENTS AND INTER-LOAD COMMUNICATION ...................................................... 5008

Jonathan Brooks ; Prabir Barooah 
 

APPLICATION OF OPTIMAL PRODUCTION CONTROL THEORY FOR HOME ENERGY 
MANAGEMENT IN A MICRO GRID ......................................................................................................................... 5014

Jin Dong ; Andreas A. Malikopoulos ; Seddik M. Djouadi ; Teja Kuruganti 
 

SMART POWER GRID SYNCHRONIZATION WITH FAULT TOLERANT NONLINEAR 
ESTIMATION ................................................................................................................................................................. 5020

Xin Wang ; Edwin E. Yaz 
 



A NOVEL APPROACH FOR PHASE IDENTIFICATION IN SMART GRIDS USING GRAPH 
THEORY AND PRINCIPAL COMPONENT ANALYSIS ......................................................................................... 5026

Satya Jayadev P ; Aravind Rajeswaran ; Nirav P Bhatt ; Ramkrishna Pasumarthy 
 

STOCHASTIC MODEL OF VOLTAGE VARIATIONS IN THE PRESENCE OF 
PHOTOVOLTAIC SYSTEMS....................................................................................................................................... 5032

Ashkan Zeinalzadeh ; Reza Ghorbani ; James Yee 
 

ALGORITHMIC MODELLING OF STRUCTURAL CONNECTIVITY FOR PROCESS PLANTS ................... 5038
Temitayo Bankole ; Debangsu Bhattacharyya 

 

FAST MODEL PREDICTIVE CONTROL FOR HYDROGEN OUTFLOW REGULATION IN 
ETHANOL STEAM REFORMERS .............................................................................................................................. 5044

Marcello Torchio ; Carlos Ocampo-Martinez ; Lalo Magni ; Maria Serra ; Richard D. Braatz ; Davide M. 
Raimondo 

 

STABILITY ANALYSIS AND SLIDING MODE CONTROL OF A SINGLE SPHERICAL BUBBLE 
DYNAMICS ..................................................................................................................................................................... 5050

Mahmoud Najafi ; Masoumeh Azadegan ; Mohammad Taghi Beheshti 
 

DEEP CAUSAL MINING FOR PLANT-WIDE OSCILLATIONS WITH MULTILEVEL 
GRANGER CAUSALITY ANALYSIS ......................................................................................................................... 5056

Tao Yuan ; Gang Li ; Zhaohui Zhang ; S. Joe Qin 
 

SIMULTANEOUS CONTROL OF SAFETY CONSTRAINT SETS AND PROCESS ECONOMICS 
USING ECONOMIC MODEL PREDICTIVE CONTROL ........................................................................................ 5062

Fahad Albalawi ; Anas Alanqar ; Helen Durand ; Panagiotis D. Christofides 
 

ECONOMIC MODEL PREDICTIVE CONTROL FOR NONLINEAR PROCESSES 
INCORPORATING ACTUATOR MAGNITUDE AND RATE OF CHANGE CONSTRAINTS ........................... 5068

Helen Durand ; Panagiotis D. Christofides 
 

CONTROL-ORIENTED MODEL OF A TURBOCHARGED ENGINE AIRPATH WITH 
DISCRETE-TIME CONSIDERATIONS ...................................................................................................................... 5075

Raechel Tan ; Masayoshi Tomizuka 
 

NONLINEAR MODEL ORDER REDUCTION FOR PREDICTIVE CONTROL OF THE DIESEL 
ENGINE AIRPATH ........................................................................................................................................................ 5081

R. B. Choroszucha ; J. Sun ; K. Butts 
 

SELECTION AND TUNING OF A REDUCED PARAMETER SET FOR A TURBOCHARGED 
DIESEL ENGINE MODEL ............................................................................................................................................ 5087

Rasoul Salehi ; Anna G. Stefanopoulou ; Dejan Kihas ; Michael Uchanski 
 

CONTINUOUS COMPRESSOR RECIRCULATION TO IMPROVE BOOST RESPONSE AND 
MITIGATE COMPRESSOR SURGE IN TURBOCHARGED GASOLINE ENGINES.......................................... 5093

Hamid R. Ossareh ; Julie Buckland ; Mrdjan Jankovic 
 

PHYSICS-BASED TURBINE POWER MODELS FOR A VARIABLE GEOMETRY 
TURBOCHARGER......................................................................................................................................................... 5099

Tao Zeng ; Devesh Upadhyay ; Harold Sun ; Guoming G. Zhu 
 

CONTROL OF A TWO-STAGE TURBOCHARGED DIESEL ENGINE AIR PATH SYSTEM FOR 
MODE TRANSITION VIA FEEDBACK LINEARIZATION .................................................................................... 5105

Yuxing Liu ; Junqiang Zhou ; Lisa Fiorentini ; Marcello Canova ; Yue-Yun Wang 
 

PERFORMANCE ANALYSIS OF FEEDBACK CONTROL SYSTEMS WITH SUBTRACTIVE 
DITHER ........................................................................................................................................................................... 5112

Ryosuke Morita 
 

RESILIENT RANDOMIZED QUANTIZED CONSENSUS ....................................................................................... 5118
Seyed Mehran Dibaji ; Hideaki Ishii ; Roberto Tempo 

 

FAULT DETECTION FOR QUANTIZED FEEDBACK SYSTEMS WITH ACTUATOR FAULTS .................... 5124
Fu M. Guo ; Xue M. Ren ; Tian Y. Zeng ; Zhi J. Li ; Cun W. Han 

 

RECURSIVE ESTIMATION WITH QUANTIZED AND CENSORED MEASUREMENTS................................. 5130
Bethany Allik ; Michael J. Piovoso ; Ryan Zurakowski 

 

RESILIENT CONSENSUS FOR MULTI-AGENT SYSTEMS WITH QUANTIZED 
COMMUNICATION ...................................................................................................................................................... 5136

Yiming Wu ; Xiongxiong He ; Shuai Liu 
 

CONVEX COMPUTATION OF THE REACHABLE SET FOR HYBRID SYSTEMS WITH 
PARAMETRIC UNCERTAINTY ................................................................................................................................. 5141

Shankar Mohan ; Ram Vasudevan 
 

HOPF BIFURCATION OF VAN DER POL OSCILLATORS OPERATING UNDER UNILATERAL 
CONSTRAINTS .............................................................................................................................................................. 5148

Yury Orlov ; Oscar Montano ; Leonardo Herrera 
 



A DESIGN OF HYBRID FEEDBACK STABILIZATION ON 1D COVERAGE WITH 
TOPOLOGICAL PERSPECTIVES .............................................................................................................................. 5154

Yuliy Baryshnikov ; Cheng Chen ; Han Wang 
 

OPTIMAL CONTROL WITH REGULAR OBJECTIVES USING AN ABSTRACTION-
REFINEMENT APPROACH......................................................................................................................................... 5161

Yoke Peng Leong ; Pavithra Prabhakar 
 

STABILIZATION OF LTI SYSTEMS BY RELAY FEEDBACK WITH PERTURBED 
MEASUREMENTS ......................................................................................................................................................... 5169

Kader Zohra ; Fiter Christophe ; Hetel Laurentiu ; Belkoura Lotfi 
 

CONSTRUCTIVE APPROXIMATIONS OF THE ZENO DYNAMICS IN AFFINE SWITCHED 
SYSTEMS: THE PROJECTION BASED APPROACH ............................................................................................. 5175

Vadim Azhmyakov ; Moises Bonilla ; Stefan Pickl ; Luz Adriana Guzman Trujillo 
 

PATTERN PRESERVING POLE PLACEMENT AND STABILIZATION FOR LINEAR SYSTEMS ................ 5181
Connor T. Holmes ; Mireille E. Broucke 

 

SYNCHRONIZATION FOR HETEROGENEOUS NETWORKS OF WEAKLY-NON-MINIMUM-
PHASE, NON-INTROSPECTIVE AGENTS WITHOUT EXCHANGE OF CONTROLLER STATES................ 5187

Anton A. Stoorvogel ; Ali Saberi ; Meirong Zhang 
 

DISTRIBUTED MPC WITH MINIMIZATION OF MUTUAL DISTURBANCE SETS......................................... 5193
P. A. Trodden ; P. R. Baldivieso Monasterios ; J. M. Maestre 

 

AN OPTIMIZATION-BASED APPROACH TO DECENTRALIZED ASSIGNABILITY ..................................... 5199
Alborz Alavian ; Michael Rotkowitz 

 

LOCALIZED LQR CONTROL WITH ACTUATOR REGULARIZATION ........................................................... 5205
Yuh-Shyang Wang ; Nikolai Matni ; John C. Doyle 

 

SAFETY BARRIER CERTIFICATES FOR HETEROGENEOUS MULTI-ROBOT SYSTEMS.......................... 5213
Li Wang ; Aaron Ames ; Magnus Egerstedt 

 

SOURCE TERM BOUNDARY ADAPTIVE ESTIMATION IN A FIRST-ORDER 1D 
HYPERBOLIC PDE: APPLICATION TO A ONE LOOP SOLAR COLLECTOR THROUGH ........................... 5219

Sarah Mechhoud ; Taous-Meriem Laleg-Kirati 
 

FURTHER RESULTS ON THE OPTIMAL CONTROL OF FRONTS GENERATED BY LEVEL 
SET METHODS .............................................................................................................................................................. 5225

Angelo Alessandri ; Patrizia Bagnerini ; Mauro Gaggero ; Alberto Traverso 
 

OUTPUT FEEDBACK REGULATOR FOR INFINITE-DIMENSIONAL SYSTEMS ........................................... 5231
Xiaodong Xu ; Stevan Dubljevic 

 

PARAMETER ESTIMATION FOR GINZBURG-LANDAU EQUATION VIA IMPLICIT 
SAMPLING...................................................................................................................................................................... 5237

Shan Guo ; Chao Xu ; Xuemin Tu 
 

BOUNDARY CONTROL OF TWO DIMENSIONAL BURGERS PDE USING APPROXIMATE 
DYNAMIC PROGRAMMING ...................................................................................................................................... 5243

B. Talaei ; S. Jagannathan ; J. Singler 
 

NONLINEAR MODEL REDUCTION OF THE NAVIER-STOKES-EQUATIONS ............................................... 5249
Lorenz Pyta ; Dirk Abel 

 

ROBUST SCHEDULING STRATEGIES FOR COLLABORATIVE HUMAN-UAV MISSIONS ......................... 5255
Jeffrey R. Peters ; Luca F. Bertuccelli 

 

GAUSSIAN MULTI-ARMED BANDIT PROBLEMS WITH MULTIPLE OBJECTIVES .................................... 5263
Paul Reverdy 

 

A RAPID PATTERN-RECOGNITION METHOD FOR DRIVING STYLES USING CLUSTERING-
BASED SUPPORT VECTOR MACHINES.................................................................................................................. 5270

Wenshuo Wang ; Junqiang Xi 
 

USER-INTERFACE DESIGN FOR MIMO LTI HUMAN-AUTOMATION SYSTEMS THROUGH 
SENSOR PLACEMENT ................................................................................................................................................. 5276

Abraham P. Vinod ; Tyler H. Summers ; Meeko M. K. Oishi 
 

BILATERAL OUTPUT BASED CONTROL OF A MASTER-SLAVE MECHANICAL SYSTEM: 
AN ACTIVE DISTURBANCE REJECTION APPROACH........................................................................................ 5284

G. Hernández-Melgarejo ; L. A. Castañeda ; A. Luviano-Juárez ; I. Chairez 
 

DESIGN AND CONTROL OF AN ELECTRICALLY ASSISTED KICK SCOOTER............................................ 5290
Matteo Corno ; Fabio Busnelli ; Sergio M. Savaresi 

 

INCREMENTAL ECHO STATE NETWORK FOR A WATER-JET PROPULSION USV: 
THEORETICAL AND EXPERIMENTAL RESEARCH ............................................................................................ 5296

Decai Li ; Yuqing He 
 

A SIMPLE TEMPORAL MAGNETIC HYSTERESIS MODEL FOR NONLINEAR 
MAGNETIZATION CONTROL ................................................................................................................................... 5302

Bogdan Niemoczynski ; Saroj Biswas 
 



A NOVEL APPROACH IN DESIGNING PID CONTROLLERS USING CLOSED-LOOP DATA ...................... 5308
Yoichiro Ashida ; Kayoko Hayashi ; Shin Wakitani ; Toru Yamamoto 

 

A DESIGN METHOD FOR PLUG-AND-PLAY CONTROL OF LARGE-SCALE SYSTEMS WITH 
A VARYING NUMBER OF SUBSYSTEMS ................................................................................................................ 5314

Sven Bodenburg ; Viktor Kraus ; Jan Lunze 
 

DESIGN COST VERSUS ACCESS COST TRADE-OFF IN DISTRIBUTED STORAGE SYSTEMS: 
A COMBINATORIAL APPROACH............................................................................................................................. 5322

Seyed Rasoul Etesami ; Mohammad Ali Maddah-Ali 
 

ANALYSIS OF UNOBSERVABLE OSCILLATION IN REPEATABLE RUN-OUT FOR HEAD-
POSITIONING SYSTEM OF HARD DISK DRIVE ................................................................................................... 5328

Takenori Atsumi 
 

STATE SYNCHRONIZATION OF DOUBLE-INTEGRATOR DYNAMICS WITH DELAYED 
SAMPLED-DATA INFORMATION EXCHANGE ..................................................................................................... 5334

Abdelkader Abdessameud ; Abdelhamid Tayebi 
 

AGGREGATE CONTROL OF CLUSTERED NETWORKS WITH INTER-CLUSTER TIME 
DELAYS ........................................................................................................................................................................... 5340

Almuatazbellah M. Boker ; Chengzhi Yuan ; Fen Wu ; Aranya Chakrabortty 
 

DYNAMIC IQC-BASED ANALYSIS AND SYNTHESIS OF NETWORKED CONTROL SYSTEMS ................ 5346
Chengzhi Yuan ; Fen Wu 

 

DELAY ROBUSTNESS OF INTERCONNECTED SYSTEMS: IQC-BASED ANALYSIS FOR 
SPECIAL INTERCONNECTION STRUCTURES...................................................................................................... 5352

Furugh Mirali ; Herbert Werner 
 

OPTIMIZING AGENT COUPLING STRENGTHS IN A NETWORK DYNAMICS WITH INTER-
AGENT DELAYS FOR ACHIEVING FAST CONSENSUS ...................................................................................... 5358

Min Hyong Koh ; Rifat Sipahi 
 

ACHIEVING FAST CONSENSUS BY EDGE ELIMINATION IN A CLASS OF CONSENSUS 
DYNAMICS WITH LARGE DELAYS ......................................................................................................................... 5364

Min Hyong Koh ; Rifat Sipahi 
 

A ZONE CONTROL STRATEGY FOR STOCHASTIC MODEL PREDICTIVE CONTROL ............................. 5370
Bruno F. Santoro ; Antonio Ferramosca ; Alejandro H. González ; Darci Odloak 

 

VARIANCE-REDUCED MODEL PREDICTIVE CONTROL OF MARKOV JUMP PROCESSES .................... 5376
Peter A. Maginnis ; Matthew West ; Geir E. Dullerud 

 

CONTROL BY COIN FLIPS: MIXED STRATEGY FOR FINITE-HORIZON STOCHASTIC 
OPTIMAL CONTROL ................................................................................................................................................... 5381

Masahiro Ono 
 

LYAPUNOV-BASED STOCHASTIC NONLINEAR MODEL PREDICTIVE CONTROL: SHAPING 
THE STATE PROBABILITY DISTRIBUTION FUNCTIONS.................................................................................. 5389

Edward A. Buehler ; Joel A. Paulson ; Ali Mesbah 
 

STOCHASTIC MPC FOR CONTROLLING THE AVERAGE CONSTRAINT VIOLATION OF 
PERIODIC LINEAR SYSTEMS WITH ADDITIVE DISTURBANCES................................................................... 5395

Luca Fabietti ; Colin N. Jones 
 

RECEDING-HORIZON PLANNING USING RECURSIVE MONTE CARLO TREE SEARCH 
WITH SPARSE ACTION SAMPLING FOR CONTINUOUS STATE AND ACTION SPACES ........................... 5401

Moritz Schneider 
 

HUMAN ACTION PREDICTION FOR HUMAN ROBOT INTERACTION .......................................................... 5407
Elahe Aghapour ; Jay A. Farrell 

 

MAP MOVING HORIZON STATE ESTIMATION WITH BINARY MEASUREMENTS.................................... 5413
Giorgio Battistelli ; Luigi Chisci ; Nicola Forti ; Stefano Gherardini 

 

EFFICIENT TOTAL LEAST SQUARES STATE AND PARAMETER ESTIMATION FOR 
DIFFERENTIALLY FLAT SYSTEMS......................................................................................................................... 5419

Ji Liu ; Sergio Mendoza ; Guang Li ; Hosam Fathy 
 

ON REMOTE ESTIMATION WITH MULTIPLE COMMUNICATION CHANNELS ......................................... 5425
Xiaobin Gao ; Emrah Akyol ; Tamer Basar 

 

UNCERTAINTY FORECASTING IN THE PERTURBED TWO-BODY PROBLEM VIA TENSOR 
DECOMPOSITION ........................................................................................................................................................ 5431

Yifei Sun ; Mrinal Kumar 
 

ON THE CONVERGENCE OF DISTRIBUTED ESTIMATION OF LTV DYNAMIC SYSTEM 
WITH SWITCHING DIRECTED TOPOLOGIES AND TIME-VARYING SENSING MODELS ........................ 5437

Shaocheng Wang ; Wei Ren 
 

ONLINE OPTIMAL AUTO-TUNING OF PID CONTROLLERS FOR TRACKING IN A SPECIAL 
CLASS OF LINEAR SYSTEMS .................................................................................................................................... 5443

Marcio F. Miranda ; Kyriakos G. Vamvoudakis 
 



ANTI-WINDUP DEAD-TIME COMPENSATION BASED ON GENERALIZED PREDICTIVE 
CONTROL ....................................................................................................................................................................... 5449

Bismark C. Torrico ; Francisco V. Andrade ; René D. O. Pereira ; Fabrício G. Nogueira 
 

MULTI-STAGE ANTI-WINDUP FOR LTI SYSTEMS WITH ACTUATOR MAGNITUDE AND 
RATE SATURATION..................................................................................................................................................... 5455

Maryam Sadeghi Reineh ; Solmaz S. Kia ; Faryar Jabbari 
 

ANALYSIS OF NOISE-INDUCED TRACKING LOSS IN PI CONTROLLED SYSTEMS WITH 
ANTI-WINDUP ............................................................................................................................................................... 5461

Juseung Lee ; Yongsoon Eun 
 

PID SYNTHESIS UNDER PROBABILISTIC PARAMETRIC UNCERTAINTY ................................................... 5467
Pedro Mercader ; Kristian Soltesz ; Alfonso Baños 

 

ALTERNATIVE APPROACH TO ANTI-WINDUP SYNTHESIS FOR DOUBLE INTEGRATOR 
SYSTEMS ........................................................................................................................................................................ 5473

Nkemdilim A. Ofodile ; Matthew C. Turner ; Jorge Sofrony 
 

STRUCTURED SYNTHESIS AND COMPRESSION OF SEMANTIC HUMAN SENSOR MODELS 
FOR BAYESIAN ESTIMATION .................................................................................................................................. 5479

Nicholas Sweet ; Nisar Ahmed 
 

OBSERVER-BASED SENSOR FUSION FOR POWER-ASSIST ELECTRIC BICYCLES ................................... 5486
Chun-Feng Huang ; Bang-Hao Dai ; T. -J. Yeh 

 

DISTRIBUTED ESTIMATION IN GENERAL DIRECTED SENSOR NETWORKS BASED ON 
BATCH COVARIANCE INTERSECTION ................................................................................................................. 5492

Tao Sun ; Ming Xin ; Bin Jia 
 

ON THE COVARIANCE OF ICP-BASED SCAN-MATCHING TECHNIQUES.................................................... 5498
Silvère Bonnabel ; Martin Barczyk ; François Goulette 

 

AN ESTIMATOR FOR ATTITUDE AND HEADING REFERENCE SYSTEMS BASED ON 
VIRTUAL HORIZONTAL REFERENCE ................................................................................................................... 5504

Yunlong Wang ; Mohsen Soltani ; Akbar Hussain 
 

TIGHTLY COUPLED INTEGRATED INERTIAL AND REAL-TIME-KINEMATIC 
POSITIONING APPROACH USING NONLINEAR OBSERVER ........................................................................... 5511

Jakob M. Hansen ; Tor Arne Johansen ; Thor I. Fossen 
 

COUNTEREXAMPLE-GUIDED DISTRIBUTED PERMISSIVE SUPERVISOR SYNTHESIS FOR 
PROBABILISTIC MULTI-AGENT SYSTEMS THROUGH LEARNING .............................................................. 5519

Bo Wu ; Hai Lin 
 

COOPERATIVE RECEDING HORIZON CONTROL OF DOUBLE INTEGRATOR VEHICLES 
FOR MULTI-TARGET INTERCEPTION................................................................................................................... 5525

Mohammad Khosravi ; Hossein Khodadadi ; Hassan Rivaz ; Amir G. Aghdam 
 

GENERALIZED ALGEBRAIC CONNECTIVITY FOR ASYMMETRIC NETWORKS ...................................... 5531
Mohammad Mehdi Asadi ; Mohammad Khosravi ; Amir G. Aghdam ; Stephane Blouin 

 

CONFINEMENT CONTROL OF DOUBLE INTEGRATORS USING PARTIALLY PERIODIC 
LEADER TRAJECTORIES........................................................................................................................................... 5537

Karthik Elamvazhuthi ; Sean Wilson ; Spring Berman 
 

MITIGATING THE EFFECTS OF SENSOR UNCERTAINTIES IN NETWORKED 
MULTIAGENT SYSTEMS ............................................................................................................................................ 5545

Ehsan Arabi ; Tansel Yucelen ; Wassim M. Haddad 
 

A CONTINUOUS-TIME DISTRIBUTED ALGORITHM FOR SOLVING LINEAR EQUATIONS .................... 5551
Ji Liu ; Xudong Chen ; Tamer Basar ; Angelia Nedic 

 

A DISTRIBUTED LTL-BASED APPROACH FOR INTERMITTENT COMMUNICATION IN 
MOBILE ROBOT NETWORKS ................................................................................................................................... 5557

Yiannis Kantaros ; Michael M. Zavlanos 
 

MULTIPLE TIME-SCALES IN NETWORK-OF-NETWORKS............................................................................... 5563
Airlie Chapman ; Mehran Mesbahi 

 

SUBSYSTEM DECOMPOSITION FOR DISTRIBUTED STATE ESTIMATION OF NONLINEAR 
SYSTEMS ........................................................................................................................................................................ 5569

Xunyuan Yin ; Kevin Arulmaran ; Jinfeng Liu 
 

ROBUST SYNCHRONIZATION OF INTERCONNECTED LINEAR SYSTEMS OVER 
INTERMITTENT COMMUNICATION NETWORKS .............................................................................................. 5575

Sean Phillips ; Ricardo G. Sanfelice 
 

DISTRIBUTED DETECTION FILTER DESIGN FOR INTRUDER IDENTIFICATION ..................................... 5581
Sam Nazari ; Bahram Shafai 

 

A CONTRACTION APPROACH FOR EFFICIENT REGULATION OF NETWORKED SYSTEMS ................ 5587
Jordan J. Romvaryy ; Anuradha M. Annaswamyz 

 



SOLUTION OF TRAVELING SALESMAN PROBLEM WITH HOTEL SELECTION IN THE 
FRAMEWORK OF MILP-TROPICAL OPTIMIZATION ........................................................................................ 5593

Mohammadreza Radmanesh ; Manish Kumar ; Alireza Nemati ; Mohammad Sarim 
 

CONSTRAINED QUADRATIC OPTIMIZATION FOR RADIATION TREATMENT PLANNING 
BY USE OF GRAPH FORM ADMM............................................................................................................................ 5599

Xinmin Liu ; Andrew H. Belcher ; Zachary Grelewicz ; Rodney D. Wiersma 
 

DEGENERACY IN MAXIMAL CLIQUE DECOMPOSITION FOR SEMIDEFINITE PROGRAMS................. 5605
Arvind U. Raghunathan ; Andrew V. Knyazev 

 

INTERIOR POINT METHOD FOR DYNAMIC CONSTRAINED OPTIMIZATION IN 
CONTINUOUS TIME..................................................................................................................................................... 5612

Mahyar Fazlyab ; Santiago Paternain ; Victor M. Preciado ; Alejandro Ribeiro 
 

A SIMPLE EFFECTIVE HEURISTIC FOR EMBEDDED MIXED-INTEGER QUADRATIC 
PROGRAMMING ........................................................................................................................................................... 5619

Reza Takapoui ; Nicholas Moehle ; Stephen Boyd ; Alberto Bemporad 
 

ON LOCAL ANALYSIS OF DISTRIBUTED OPTIMIZATION............................................................................... 5626
Tatiana Tatarenko ; Behrouz Touri 

 

A GENERALIZED MIXED-SENSITIVITY CONVEX APPROACH TO HIERARCHICAL 
MULTIVARIABLE INNER-OUTER LOOP CONTROL DESIGN SUBJECT TO SIMULTANEOUS 
INPUT AND OUTPUT LOOP BREAKING SPECIFICATIONS .............................................................................. 5632

Karan Puttannaiah ; Armando A. Rodriguez ; Kaustav Mondal ; Justin A. Echols ; Daniel G. Cartagena 
 

DUAL LMI APPROACH TO H8 PERFORMANCE LIMITATIONS ANALYSIS OF SISO 
SYSTEMS WITH MULTIPLE UNSTABLE ZEROS AND POLES .......................................................................... 5638

Yoshio Ebihara ; Shogo Shintani ; Tomomichi Hagiwara 
 

H8 GENERALIZED DYNAMIC OBSERVER-BASED CONTROL FOR UNCERTAIN 
DESCRIPTOR SYSTEMS.............................................................................................................................................. 5644

G. -L. Osorio-Gordillo ; M. Darouach ; L. Boutat-Baddas ; C. -M. Astorga-Zaragoza 
 

LMI-BASED DESIGN OF H8 DYNAMIC OUTPUT FEEDBACK CONTROLLERS FOR MJLS 
WITH UNCERTAIN TRANSITION PROBABILITIES............................................................................................. 5650

Cecília F. Morais ; Márcio F. Braga ; Ricardo C. L. F. Oliveira ; Pedro L. D. Peres 
 

SYNTHESIS OF SEPARABLE CONTROLLED INVARIANT SETS FOR MODULAR LOCAL 
CONTROL DESIGN....................................................................................................................................................... 5656

Petter Nilsson ; Necmiye Ozay 
 

ROBUST PERFORMANCE ANALYSIS FOR A RANGE OF FREQUENCIES ..................................................... 5664
S. Boersma ; A. Korniienko ; K. Laib ; J. W. Van Wingerden 

 

ON NASDAQ ORDER BOOK DYNAMICS: NEW PROBLEMS FOR THE CONTROL FIELD ......................... 5671
B. Ross Barmish ; Scott Condie ; Donatello Materassi ; James A. Primbs ; Sean Warnick 

 

INTRINSIC EULER-LAGRANGE DYNAMICS AND CONTROL ANALYSIS OF THE BALLBOT ................. 5685
Aykut C. Satici ; Fabio Ruggiero ; Vincenzo Lippiello ; Bruno Siciliano 

 

TEAM-BASED COVERAGE CONTROL OF MOVING SENSOR NETWORKS .................................................. 5691
Farshid Abbasiy ; Afshin Mesbahiy ; Javad Mohammadpoury 

 

MULTI-ROBOT PERSISTENT COVERAGE USING BRANCH AND BOUND .................................................... 5697
José Manuel Palacios-Gasós ; Eduardo Montijano ; Carlos Sagues ; Sergio Llorente 

 

SPATIAL LOAD BALANCING IN NON-CONVEX ENVIRONMENTS USING SAMPLING-
BASED MOTION PLANNERS...................................................................................................................................... 5703

Beth Boardman ; Troy Harden ; Sonia Martínez 
 

BAYESIAN OCCUPANCY GRID MAPPING VIA AN EXACT INVERSE SENSOR MODEL ............................ 5709
Evan Kaufman ; Taeyoung Lee ; Zhuming Ai ; Ira S. Moskowitz 

 

DATA-DRIVEN ANYTIME ALGORITHMS FOR MOTION PLANNING WITH SAFETY 
GUARANTEES ............................................................................................................................................................... 5716

Devesh K. Jha ; Minghui Zhu ; Yebin Wang ; Asok Ray 
 

POLICY ITERATION FOR OPTIMAL CONTROL OF WEAKLY COUPLED NONLINEAR 
SYSTEMS WITH COMPLETELY UNKNOWN DYNAMICS .................................................................................. 5722

Chao Li ; Ding Wang ; Derong Liu ; Haibo He 
 

ANALYZING POLICY ITERATION IN OPTIMAL CONTROL............................................................................. 5728
Ali Heydari 

 

ONLINE POLICY ITERATIONS FOR OPTIMAL CONTROL OF INPUT-SATURATED 
SYSTEMS ........................................................................................................................................................................ 5734

Simone Baldi ; Giorgio Valmorbida ; Antonis Papachristodoulou ; Elias B. Kosmatopoulos 
 

POLICY ITERATION-BASED OPTIMAL CONTROL DESIGN FOR NONLINEAR DESCRIPTOR 
SYSTEMS ........................................................................................................................................................................ 5740

Yebin Wang ; Jing Wu ; Chengnian Long 
 



ANALYSIS OF STABILIZING VALUE ITERATION FOR ADAPTIVE OPTIMAL CONTROL ....................... 5746
Ali Heydari 

 

OPTIMAL TRAJECTORY OUTPUT TRACKING CONTROL WITH A Q-LEARNING 
ALGORITHM ................................................................................................................................................................. 5752

Kyriakos G. Vamvoudakis 
 

STRUCTURAL ANALYSIS AND DESIGN OF DYNAMIC-FLOW NETWORKS: IMPLICATIONS 
IN THE BRAIN DYNAMICS......................................................................................................................................... 5758

Sérgio Pequito ; Ankit N. Khambhati ; George J. Pappas ; Dragoslav D. Šiljak ; Danielle Bassett ; Brian Litt 
 

A CONTROL-THEORETIC APPROACH TO BRAIN-COMPUTER INTERFACE DESIGN ............................. 5765
Yin Zhang ; Steven M. Chase 

 

ANALYTICAL BOUNDS ON THE CRITICAL COUPLING STRENGTH IN A POPULATION OF 
HETEROGENEOUS BIOLOGICAL OSCILLATORS .............................................................................................. 5772

Dan Wilson ; Jeff Moehlis 
 

CONTROLLING POINT PROCESS GENERALIZED LINEAR MODELS OF NEURAL SPIKING.................. 5779
Anirban Nandi ; Mohammadmehdi Kafashan ; Shinung Ching 

 

EFFECTS OF SYMMETRY ON THE STRUCTURAL CONTROLLABILITY OF NEURAL 
NETWORKS: A PERSPECTIVE.................................................................................................................................. 5785

Andrew J. Whalen ; Sean N. Brennan ; Timothy D. Sauer ; Steven J. Schiff 
 

INFERRING HUMAN SUBJECT MOTOR CONTROL INTENT USING INVERSE MPC.................................. 5791
Ahmed Ramadan ; Jongeun Choi ; Clark J. Radcliffe 

 

ESTIMATORS FOR MICRO-ROBOT LEG DYNAMICS WITH UNCERTAIN JUMP 
CONDITIONS AND INFREQUENT SAMPLING ...................................................................................................... 5797

Jinhong Qu ; Kenn R. Oldham 
 

AUTONOMOUS CALIBRATION OF MEMS DISK RESONATING GYROSCOPE FOR 
IMPROVED SENSOR PERFORMANCE .................................................................................................................... 5803

Ian B. Flader ; Chae H. Ahn ; Dustin D. Gerrard ; Eldwin J. Ng ; Yushi Yang ; Vu A. Hong ; Marco Pavone ; 
Thomas W. Kenny 

 

A NONLINEAR PROGRAMMING APPROACH TO EXPOSURE OPTIMIZATION IN 
SCANNING LASER LITHOGRAPHY......................................................................................................................... 5811

Andrew J. Fleming ; Adrian Wills ; Omid T. Ghalehbeygi ; Ben Routley ; Brett Ninness 
 

A SWITCHED ACTUATION AND SENSING METHOD FOR A MEMS ELECTROSTATIC 
DRIVE .............................................................................................................................................................................. 5817

Steven Ian Moore ; S. O. Reza Moheimani 
 

NOISE INDUCED TRANSPORT AT MICROSCALE ENABLED BY OPTICAL FIELDS .................................. 5823
Shreyas Bhaban ; Saurav Talukdar ; Murti Salapaka 

 

ADAPTIVE CONTROL FOR SPACECRAFT FORMATION FLYING WITH SOLAR RADIATION 
PRESSURE AND REDUCTION OF SECULAR DRIFT ............................................................................................ 5830

Aniketh Kalur ; Kavyashree Shivakumar ; Matthias Schmid ; John L. Crassidis 
 

COMPUTATIONAL ADAPTIVE OPTIMAL CONTROL OF SPACECRAFT ATTITUDE 
DYNAMICS WITH INERTIA MATRIX IDENTIFICATION ................................................................................... 5836

Pavan Nuthi ; Kamesh Subbarao 
 

CONSTRAINED CONTROL FOR SOFT LANDING ON AN ASTEROID WITH GRAVITY 
MODEL UNCERTAINTY.............................................................................................................................................. 5842

William Dunham ; Christopher Petersen ; Ilya Kolmanovsky 
 

STOCHASTIC MODEL-BASED DISCRIMINATION OF UNRESOLVED SPACE OBJECTS AT 
THE SENSOR LEVEL ................................................................................................................................................... 5848

Brad Sease ; Jonathan Black 
 

OPTIMAL IMPULSIVE CLOSED-FORM CONTROL FOR SPACECRAFT FORMATION 
FLYING AND RENDEZVOUS...................................................................................................................................... 5854

Lucas Riggi ; Simone D'Amico 
 

CONSTRAINED INPUT-TO-STATE CONTROLLER DESIGN FOR SPACECRAFT ATTITUDE 
STABILIZATION ........................................................................................................................................................... 5862

Mingxiang Li ; Mingshan Hou ; Chunwu Yin 
 

DISTRIBUTED TORQUE CONTROL OF DELOADED WIND DFIGS: POWER REFERENCE 
TRACKING VIA FAIR DYNAMIC DISPATCHING ................................................................................................. 5867

Stefanos Baros 
 

PREDICTABLE WIND POWER VIA DISTRIBUTED CONTROL OF WIND GENERATORS 
WITH INTEGRATED STORAGE................................................................................................................................ 5873

Stefanos Baros 
 

A WIND FARM ACTIVE POWER DISPATCH STRATEGY FOR FATIGUE LOAD REDUCTION ................. 5879
Baohua Zhang ; Mohsen Soltani ; Weihao Hu ; Peng Hou ; Zhe Chen 

 



STRATEGIC BIDDING IN ELECTRICITY MARKETS WITH ONLY RENEWABLES ..................................... 5885
Joshua A. Taylor ; Johanna L. Mathieu 

 

THE IMPACT OF WIND POWER GEOGRAPHICAL SMOOTHING ON OPERATING RESERVE 
REQUIREMENTS .......................................................................................................................................................... 5891

Aramazd Muzhikyan ; Amro M. Farid ; Toufic Mezher 
 

WIND TURBINE CONTROL WITH ACTIVE DAMAGE REDUCTION THROUGH ENERGY 
DISSIPATION ................................................................................................................................................................. 5897

J. J. Barradas-Berglind ; Bayu Jayawardhana ; Rafael Wisniewski 
 

USING DECENTRALIZED SECONDARY CONTROLLERS TO IMPROVE TRANSIENT 
STABILITY OF GENERATORS IN LOSSY POWER NETWORKS....................................................................... 5903

Zhao Wang ; Michael Lemmon 
 

AMIDST CENTRALIZED AND DISTRIBUTED FREQUENCY CONTROL IN POWER SYSTEMS................ 5909
Florian Dörfler ; Sergio Grammatico 

 

DECENTRALIZED LOAD FREQUENCY CONTROL FOR AN INTERCONNECTED POWER 
SYSTEM WITH NONLINEARITIES........................................................................................................................... 5915

Lili Dong 
 

TOPOLOGY IDENTIFICATION AND DESIGN OF DISTRIBUTED INTEGRAL ACTION IN 
POWER NETWORKS.................................................................................................................................................... 5921

Xiaofan Wu ; Florian Dörfler ; Mihailo R. Jovanovic 
 

TOWARD TOPOLOGICALLY BASED UPPER BOUNDS ON THE NUMBER OF POWER FLOW 
SOLUTIONS .................................................................................................................................................................... 5927

Daniel K. Molzahn ; Dhagash Mehta ; Matthew Niemerg 
 

ON DECENTRALIZED ROBUST WEIGHT CONTROL FOR DC POWER NETWORKS ................................. 5933
Qin Ba ; Ketan Savla 

 

DISTRIBUTED FAULT DETECTION AND ISOLATION FOR MULTI-AGENT SYSTEMS USING 
RELATIVE INFORMATION ........................................................................................................................................ 5939

Yan Li ; Hao Fang ; Jie Chen ; Chengsi Shang 
 

EVENT-TRIGGERED FAULT DETECTION FOR DISCRETE-TIME LINEAR MULTI-AGENT 
SYSTEMS ........................................................................................................................................................................ 5945

S. Hajshirmohamadi ; M. R. Davoodi ; N. Meskin ; F. Sheikholeslam 
 

AIRCRAFT SENSOR FAULT DETECTION USING STATE AND INPUT ESTIMATION ................................. 5951
Ahmad Ansari ; Dennis S. Bernstein 

 

A NOVEL DESIGN OF UNKNOWN INPUT OBSERVERS USING SET-THEORETIC METHODS 
FOR ROBUST FAULT DETECTION .......................................................................................................................... 5957

Feng Xu ; Junbo Tan ; Xueqian Wang ; Vicenç Puig ; Bin Liang ; Bo Yuan 
 

DATA-DRIVEN EVENT DETECTION WITH PARTIAL KNOWLEDGE: A HIDDEN 
STRUCTURE SEMI-SUPERVISED LEARNING METHOD .................................................................................... 5962

Yuxun Zhou ; Reza Arghandeh ; Ioannis Konstantakopoulos ; Shayaan Abdullah ; Costas J. Spanos 
 

ROBUST AIR DATA SENSOR FAULT DIAGNOSIS WITH ENHANCED FAULT SENSITIVITY 
USING MOVING HORIZON ESTIMATION ............................................................................................................. 5969

Yiming Wan ; Tamas Keviczky ; Michel Verhaegen 
 

OPTIMAL TWO-POINT VISUAL DRIVER MODEL AND CONTROLLER DEVELOPMENT FOR 
DRIVER-ASSIST SYSTEMS FOR SEMI-AUTONOMOUS VEHICLES................................................................. 5976

Changxi You ; Panagiotis Tsiotras 
 

ADAPTIVE FORWARD COLLISION WARNING ALGORITHM FOR AUTOMOTIVE 
APPLICATIONS ............................................................................................................................................................. 5982

Seyedmehrdad Hosseini ; Nikolce Murgovski ; Gabriel Rodrigues De Campos ; Jonas Sjöberg 
 

THE IMPACT OF TRAFFIC FLOW ON THE LOOK-AHEAD CRUISE CONTROL .......................................... 5988
Balázs Németh ; Péter Gáspár 

 

INTEGRATED FEED-FORWARD CONTROLLER FOR THE LATERAL DYNAMICS OF AN 
OVER-ACTUATED VEHICLE USING OPTIMIZATION BASED MODEL INVERSION .................................. 5994

Kay-Uwe Henning ; Simon Speidel ; Oliver Sawodny 
 

ESTIMATION OF FEEDBACK GAINS AND DELAYS IN CONNECTED VEHICLE SYSTEMS...................... 6000
Jin I. Ge ; Gábor Orosz 

 

MIDCOURSE GUIDANCE WITH TERMINAL HANDOVER CONSTRAINT...................................................... 6006
Robert W. Morgan 

 

IMPROVED PERFORMANCE FOR ADAPTIVE CONTROL OF SYSTEMS WITH INPUT 
SATURATION................................................................................................................................................................. 6012

Manus Thiel ; Dieter Schwarzmann ; Anuradha M. Annaswamy ; Matthias Schultalbers ; Torsten Jeinsch 
 

ADAPTIVE FINITE-TIME TRACKING CONTROL FOR JOINT POSITION CONSTRAINED 
ROBOT MANIPULATORS WITH ACTUATOR FAULTS ....................................................................................... 6018

Xu Jin 
 



USING THE RELATIVE DEGREE, HIGH GAIN AND SATURATION CONSTRAINTS TO THE 
CONTROLLER DESIGN............................................................................................................................................... 6024

Ryszard Gessing 
 

ON THE COLLOCATED VIRTUAL HOLONOMIC CONSTRAINTS IN LAGRANGIAN 
SYSTEMS ........................................................................................................................................................................ 6030

Sergej Celikovský ; Milan Anderle 
 

INTERFERENCE CONSTRAINED NETWORK CONTROL BASED ON CURVATURE ................................... 6036
Chi Wang ; Edmond Jonckheere ; Reza Banirazi 

 

EXPONENTIAL STABILIZATION OF A VECTORED-THRUST VEHICLE USING 
SYNERGISTIC POTENTIAL FUNCTIONS ............................................................................................................... 6042

Pedro Casau ; Christopher G. Mayhew ; Ricardo G. Sanfelice ; Carlos Silvestre 
 

VELOCITY-FREE HYBRID ATTITUDE STABILIZATION USING INERTIAL VECTOR 
MEASUREMENTS ......................................................................................................................................................... 6048

Soulaimane Berkane ; Abdelhamid Tayebi 
 

A VIABILITY APPROACH TO THE OUTPUT REACH CONTROL PROBLEM ................................................ 6054
Zachary Kroeze ; Mireille E. Broucke 

 

DISSIPATIVITY OF HYBRID SYSTEMS: FEEDBACK INTERCONNECTIONS AND 
NETWORKS.................................................................................................................................................................... 6060

Etika Agarwal ; Michael J. McCourt ; Panos J. Antsaklis 
 

PREDICTIVE CONTROL BASED FRAMEWORK FOR OPTIMAL SCHEDULING OF 
COMBINED CYCLE GAS TURBINES........................................................................................................................ 6066

Ashok Krishnany ; Bhagyesh V. Patilx ; H. B. Gooiy ; K. V. Lingy 
 

EFFICIENT SIMULATION OF MULTISCALE REACTION NETWORKS: A MULTILEVEL 
PARTITIONING APPROACH...................................................................................................................................... 6073

Derya Altintan ; Arnab Ganguly ; Heinz Koeppl 
 

EXTREMUM SEEKING FOR RF CAVITY RESONANCE CONTROL ................................................................. 6079
Alexander Scheinker 

 

COMBINING SELF-OPTIMIZING CONTROL AND EXTREMUM SEEKING FOR ONLINE 
OPTIMIZATION WITH APPLICATION TO VAPOR COMPRESSION CYCLES .............................................. 6085

Bryan D. Keating ; Andrew Alleyne 
 

GRADIENT APPROXIMATION AND EXTREMUM SEEKING VIA NEEDLE VARIATIONS ......................... 6091
Simon Michalowsky ; Christian Ebenbauer 

 

MAXIMIZING HIGHER DERIVATIVES OF UNKNOWN MAPS WITH STOCHASTIC 
EXTREMUM SEEKING ................................................................................................................................................ 6097

Greg Mills ; Miroslav Krstic 
 

A CONTROL LAW FOR SEEKING AN EXTREMUM OF A THREE-DIMENSIONAL SCALAR 
POTENTIAL FIELD....................................................................................................................................................... 6103

Trevor T. Ashley ; Sean B. Andersson 
 

PASSIVATION AND PERFORMANCE OPTIMIZATION USING AN EXTREMUM SEEKING 
CO-SIMULATION FRAMEWORK WITH APPLICATION TO ADAPTIVE CRUISE CONTROL 
SYSTEMS ........................................................................................................................................................................ 6109

Arash Rahnama ; Meng Xia ; Shige Wang ; Panos J. Antsaklis 
 

STABILITY OF PREDICTOR-BASED FEEDBACK FOR NONLINEAR SYSTEMS WITH 
DISTRIBUTED INPUT DELAY.................................................................................................................................... 6115

Nikolaos Bekiaris-Liberis ; Miroslav Krstic 
 

STABILITY OF IMMATURE CELL DYNAMICS IN HEALTHY AND UNHEALTHY 
HEMATOPOIESIS ......................................................................................................................................................... 6121

Walid Djema ; Frédéric Mazenc ; Catherine Bonnet 
 

CHARACTERIZATION OF THE CONVECTIVE INSTABILITY OF THE AW-RASCLE-ZHANG 
MODEL VIA SPECTRAL ANALYSIS......................................................................................................................... 6127

Francois Belletti ; Mandy Huo ; Xavier Litrico ; Alexandre M. Bayen 
 

SPATIALLY INVARIANT EMBEDDINGS OF SYSTEMS WITH BOUNDARIES ............................................... 6133
Jonathan P. Epperlein ; Bassam Bamieh 

 

DESIGN OF DECENTRALIZED LOCAL CONTROLLERS OF SPATIALLY DISTRIBUTED 
SYSTEMS BY APPROXIMATION OF FEEDBACK KERNELS ............................................................................. 6140

Michael A. Demetriou 
 

MODEL REDUCTION FOR CONTROL OF A MULTIPHYSICS SYSTEM: COUPLED 
BURGERS' EQUATION ................................................................................................................................................ 6146

Boris Kramer 
 

A LEARNING ALGORITHM TO SELECT CONSISTENT REACTIONS TO HUMAN 
MOVEMENTS................................................................................................................................................................. 6152

Carol Young ; Fumin Zhang 
 



TRUST-BASED INTERACTIONS IN TEAMS OF MOBILE AGENTS .................................................................. 6158
Tina Setter ; Andrea Gasparri ; Magnus Egerstedt 

 

ADAPTIVE MISSION PLANNING FOR COUPLED HUMAN-ROBOT TEAMS.................................................. 6164
Christopher J. Shannon ; Luke B. Johnson ; Kimberly F. Jackson ; Jonathan P. How 

 

A HUMAN-ROBOT COLLABORATIVE TRAVELING SALESMAN PROBLEM: ROBOTIC SITE 
INSPECTION WITH HUMAN ASSISTANCE ............................................................................................................ 6170

Hong Cai ; Yasamin Mostofi 
 

TRUST-BASED MIXED-INITIATIVE TELEOPERATION OF MOBILE ROBOTS ............................................ 6177
H. Saeidi ; F. McLane ; B. Sadrfaidpour ; E. Sand ; S. Fu ; J. Rodriguez ; J. R. Wagner ; Y. Wang 

 

PERFORMANCE GUARANTEED HUMAN-ROBOT COLLABORATION THROUGH 
CORRECT-BY-DESIGN ................................................................................................................................................ 6183

Xiaobin Zhang ; Yinhao Zhu ; Hai Lin 
 

ENHANCED WIDE-SPECTRUM VIBRATION SUPPRESSION BASED ON ADAPTIVE LOOP 
SHAPING ......................................................................................................................................................................... 6189

Liting Sun ; Xu Chen ; Masayoshi Tomizuka 
 

SUDDEN DISTURBANCE SUPPRESSION CONTROL CONSIDERING CONSTRAINTS FOR 
HIGH-PRECISION STAGE USING REFERENCE GOVERNOR ........................................................................... 6195

Yuma Yazaki ; Hiroshi Fujimoto 
 

IMPLEMENTATION OF ATOMIC FORCE MICROSCOPY RESONANCE MODES BASED ON 
ASYMPTOTIC DYNAMICS USING COSTAS LOOP ............................................................................................... 6201

Sergey Belikov ; John Alexander ; Marko Surtchev ; Sergei Magonov 
 

IDENTIFICATION FOR MOTION CONTROL: INCORPORATING CONSTRAINTS AND 
NUMERICAL CONSIDERATIONS ............................................................................................................................. 6209

Robbert Voorhoeve ; Robin De Rozario ; Tom Oomen 
 

FREQUENCY RESPONSE SENSITIVITY MODEL UPDATING USING GENERIC 
PARAMETERS ............................................................................................................................................................... 6215

M. Dorosti ; F. J. M. Heck ; R. H. B. Fey ; M. F. Heertjes ; M. M. J. Van De Wal ; H. Nijmeijer 
 

PROXIMATE TIME-OPTIMAL REFERENCE TRACKING OF AN UNDAMPED HARMONIC 
OSCILLATOR................................................................................................................................................................. 6221

Roger A. Braker ; Lucy Y. Pao 
 

OPTIMAL CONTROL AND COORDINATION OF CONNECTED AND AUTOMATED 
VEHICLES AT URBAN TRAFFIC INTERSECTIONS ............................................................................................. 6227

Yue J. Zhang ; Andreas A. Malikopoulos ; Christos G. Cassandras 
 

COORDINATING EV CHARGING DEMAND WITH WIND SUPPLY IN A BI-LEVEL ENERGY 
DISPATCH FRAMEWORK .......................................................................................................................................... 6233

Qilong Huang ; Qing-Shan Jia ; Xiaohong Guan 
 

DISCRETE HARMONY SEARCH ALGORITHM FOR SOLVING URBAN TRAFFIC LIGHT 
SCHEDULING PROBLEM ........................................................................................................................................... 6239

Kaizhou Gao ; Yicheng Zhang ; Rong Su ; Antonios Lentzakis 
 

A MODEL-BASED DYNAMIC TOLL PRICING STRATEGY FOR CONTROLLING HIGHWAY 
TRAFFIC ......................................................................................................................................................................... 6245

Thao Phan ; Anuradha M. Annaswamy ; Diana Yanakiev ; Eric Tseng 
 

DISTRIBUTED MPC WITH PARAMETRIC COORDINATION ............................................................................ 6253
Pavel Trnka ; Vladimir Havlena ; Jaroslav Pekar 

 

DISTRIBUTED ENERGY-AWARE MOBILE SENSOR COVERAGE: A GAME THEORETIC 
APPROACH .................................................................................................................................................................... 6259

Evripidis Paraskevas ; Dipankar Maity ; John S. Baras 
 

OPTIMAL CONSTRAINED ENSEMBLE CONTROL FOR INHOMOGENEOUS ROBOTS.............................. 6265
Bin Chen ; Zhiwu Huang ; Weirong Liu ; Rui Zhang ; Hongtao Liao ; Jun Peng 

 

GLOBAL H8 CONSENSUS OF LINEAR MULTI-AGENT SYSTEMS WITH INPUT 
SATURATION................................................................................................................................................................. 6272

L. Dal Col ; S. Tarbouriech ; L. Zaccarian 
 

PROJECTED GAUSS-SEIDEL ALGORITHM FOR MULTIVARIABLE ALGEBRAIC LOOPS 
WITH APPLICATIONS TO CONSTRAINED CONTROL ....................................................................................... 6278

Zachary E. Nelson ; Ambrose. A. Adegbege 
 

A ROBUST EXPLICIT REFERENCE GOVERNOR FOR CONSTRAINED CONTROL OF 
UNMANNED AERIAL VEHICLES.............................................................................................................................. 6284

Marco M. Nicotra ; Roberto Naldi ; Emanuele Garone 
 

CONVEX SYNTHESIS OF RANDOMIZED POLICIES FOR CONTROLLED MARKOV CHAINS 
WITH DENSITY SAFETY UPPER BOUND CONSTRAINTS.................................................................................. 6290

Mahmoud El Chamie ; Yue Yu ; Behçet Açikmese 
 



ADMISSIBLE SETS FOR CHANCE-CONSTRAINED DIFFERENCE INCLUSIONS ......................................... 6296
James Fleming ; Mark Cannon 

 

NONLINEAR REDUCED ORDER SOURCE IDENTIFICATION........................................................................... 6302
Reza Khodayi-Mehr ; Wilkins Aquino ; Michael M. Zavlanos 

 

ONLINE CONFIGURATION IDENTIFICATION OF A COMPOSABLE AERIAL VEHICLE .......................... 6308
N. Mimmo ; R. Naldi ; L. Marconi 

 

VEHICLE ROAD DEPARTURE DETECTION USING ANOMALIES IN DYNAMICS ....................................... 6314
Hang Yang ; Derek McBlane ; Christina Boyd ; Craig Beal ; Sean Brennan 

 

CAN AN IDENTIFIABILITY-OPTIMIZING TEST PROTOCOL IMPROVE THE ROBUSTNESS 
OF SUBSEQUENT HEALTH-CONSCIOUS LITHIUM-ION BATTERY CONTROL? AN 
ILLUSTRATIVE CASE STUDY ................................................................................................................................... 6320

Ji Liu ; Michael Rothenberger ; Sergio Mendoza ; Partha Mishra ; Yun-Sik Jung ; Hosam K. Fathy 
 

EARLY DETECTION OF TIRE-ROAD FRICTION COEFFICIENT BASED ON PNEUMATIC 
TRAIL STIFFNESS ........................................................................................................................................................ 6326

Kyoungseok Han ; Eunjae Lee ; Seibum Choi 
 

THE ADAPTIVE DAMPING ITERATIVE PARAMETER ESTIMATION ALGORITHM FOR 
DYNAMICAL SYSTEMS .............................................................................................................................................. 6332

Ling Xu ; Feng Ding ; Hongfeng Tao 
 

A FRAMEWORK FOR OPACITY IN LINEAR SYSTEMS ...................................................................................... 6337
Bhaskar Ramasubramanian ; Rance Cleaveland ; Steven I. Marcus 

 

COMMUNICATION PATTERNING FOR MULTI-STEP TDMA BANDWIDTH ALLOCATION 
USING WIRELESS STRUCTURAL CONTROL........................................................................................................ 6345

Benjamin D. Winter ; R. Andrew Swartz 
 

MACHINE LEARNING BARYCENTER APPROACH TO IDENTIFYING LPV STATE-SPACE 
MODELS.......................................................................................................................................................................... 6351

Rodrigo A. Romano ; P. Lopes Dos Santos ; Felipe Pait ; T-P Perdicoúlis ; José A. Ramos 
 

ON CONTROLLABILITY OF DISCRETE-TIME LINEAR ENSEMBLE SYSTEMS WITH 
LINEAR PARAMETER VARIATION ......................................................................................................................... 6357

Lin Tie ; Jr-Shin Li 
 

BOUNDING THE NUMBER OF NON-ZERO COEFFICIENTS IN MINIMAL PEAK-TO-PEAK 
GAIN SHAPING FILTERS............................................................................................................................................ 6363

Omer Tanovic ; Alexandre Megretski 
 

ITERATIVE LEARNING CONTROL LAWS WITH FULL DYNAMICS .............................................................. 6369
Lukasz Hladowski ; Yiyang Chen ; Weronika Nowicka ; Krzysztof Galkowski ; Eric Rogers 

 

ROBUST SENSOR LOCALIZATION WITH LOCALLY-COMPUTED, GLOBAL H8-DESIGN ....................... 6375
Anton Korniienko ; Usman A. Khan ; Gerard Scorletti 

 

COMBATING CURSE OF DIMENSIONALITY IN RESILIENT MONITORING SYSTEMS: 
CONDITION FOR LOSSLESS DECENTRALIZED INFERENCES........................................................................ 6381

Semyon M. Meerkov ; Maruthi T. Ravichandran 
 

ENERGY-EFFICIENT DISTRIBUTED STATE ESTIMATION VIA EVENT-TRIGGERED 
CONSENSUS ON EXPONENTIAL FAMILIES.......................................................................................................... 6387

Giorgio Battistelli ; Luigi Chisci ; Daniela Selvi 
 

DESIGN OF A DISTRIBUTED QUANTIZED LUENBERGER FILTER FOR BOUNDED NOISE..................... 6393
Francisco F. C. Rego ; Ye Pu ; Andrea Alessandretti ; A. Pedro Aguiar ; Antonio M. Pascoal ; Colin N. Jones 

 

A SENSOR COVERAGE GAME WITH IMPROVED EFFICIENCY GUARANTEES ......................................... 6399
Vinod Ramaswamy ; Jason R. Marden 

 

TOPOLOGY CONTROL IN MOBILE SENSOR NETWORKS USING INFORMATION SPACE 
FEEDBACK ..................................................................................................................................................................... 6405

Kin Gwn Lore ; Soumik Sarkar ; Devesh Jha 
 

MOTION-PLANNING WITH LINEAR TEMPORAL LOGIC SPECIFICATIONS FOR A 
NONHOLONOMIC VEHICLE KINEMATIC MODEL ............................................................................................ 6411

Raghvendra V. Cowlagi ; Zetian Zhang 
 

CONSENSUS OF AUTONOMOUS UNDERACTUATED SURFACE VESSELS ................................................... 6417
Morteza Mirzaei ; Farzaneh Abdollahi ; Nader Meskin 

 

OUTPUT BASED BACKSTEPPING CONTROL FOR TRAJECTORY TRACKING OF AN 
AUTONOMOUS UNDERWATER VEHICLE............................................................................................................. 6423

Jorge Cervantes ; Wen Yu ; Sergio Salazar ; Isaac Chairez ; Rogelio Lozano 
 

TRACTABLE APPROXIMATION ALGORITHMS FOR THE NP-HARD PROBLEM OF 
GROWING LINEAR CONSENSUS NETWORKS ..................................................................................................... 6429

Milad Siami ; Nader Motee 
 

STOCHASTIC PATROLLING IN ADVERSARIAL SETTINGS ............................................................................. 6435
Ahmad Bilal Asghar ; Stephen L. Smith 

 



SOURCE SEEKING USING A SINGLE AUTONOMOUS VEHICLE ..................................................................... 6441
Chiara Mellucci ; Prathyush P. Menon ; Christopher Edwards ; Peter Challenor 

 

ON THE STEADY-STATE RANGE OF AVERAGING DYNAMICS ...................................................................... 6447
Sadegh Bolouki ; Angelia Nedic ; Tamer Basar 

 

CONTROLLABILITY OF NETWORKED DYNAMIC SYSTEMS WITH AUTONOMOUS 
SUBSYSTEMS................................................................................................................................................................. 6453

Zhang Yuan ; Zhou Tong 
 

CROSS-LAYER DESIGN FOR CYBER-PHYSICAL SYSTEMS OF COORDINATED 
NETWORKED VEHICLES OVER BI-DIRECTIONAL MIDDLEWARE .............................................................. 6459

Woo-Hyun Ko ; P. R. Kumar 
 

INVESTIGATING GROUP BEHAVIOR IN DANCE: AN EVOLUTIONARY DYNAMICS 
APPROACH .................................................................................................................................................................... 6465

Kayhan Özcimder ; Biswadip Dey ; Rebecca J. Lazier ; Daniel Trueman ; Naomi E. Leonard 
 

DISTRIBUTED SOLUTION OF LINEAR EQUATIONS OVER UNRELIABLE NETWORKS........................... 6471
Jing Wang ; Nicola Elia 

 

FORMATION OF LEADER-FOLLOWER QUADROTORS IN CLUTTERED ENVIRONMENT...................... 6477
Nguyen Dang Hao ; Boutayeb Mohamed ; Hugues Rafaralahy ; Michel Zasadzinski 

 

A BRANCH-DECOMPOSITION APPROACH TO POWER NETWORK DESIGN .............................................. 6483
Kin Cheong Sou 

 

FORMULATIONS AND ALGORITHMS FOR THE MULTIPLE DEPOT, FUEL-CONSTRAINED, 
MULTIPLE VEHICLE ROUTING PROBLEM.......................................................................................................... 6489

Kaarthik Sundar ; Saravanan Venkatachalam ; Sivakumar Rathinam 
 

OPTIMAL PRODUCTION PLAN FOR A MANUFACTURING SYSTEM WITH ASSOCIATED 
RECOVERY PROCESS ................................................................................................................................................. 6495

Oscar S. Silva Filho ; Frederic Andres 
 

A BOUND ON THE MINIMUM RANK OF SOLUTIONS TO SPARSE LINEAR MATRIX 
EQUATIONS ................................................................................................................................................................... 6501

Raphael Louca ; Subhonmesh Bose ; Eilyan Bitar 
 

FAST DISTRIBUTED OPTIMIZATION OVER DIRECTED GRAPHS ................................................................. 6507
Chenguang Xi ; Qiong Wu ; Usman A. Khany 

 

A DISTRIBUTED APPROACH FOR SOLVING WAVEFRONT RECONSTRUCTION 
PROBLEMS..................................................................................................................................................................... 6513

João Silva ; Tamás Keviczky ; Michel Verhaegen 
 

DISCRETE-TIME IMPLEMENTATIONS OF SLIDING MODE CONTROL........................................................ 6519
Kevin Haninger ; Karl Hedrick 

 

WEIGHTED SLIDING MODE CONTROL................................................................................................................. 6525
Layne Clemen ; Olugbenga Moses Anubi 

 

CONTINUOUS FINITE-TIME OUTPUT-FEEDBACK CONTROL FOR SYSTEMS WITH 
UNMATCHED UNBOUNDED DISTURBANCES ...................................................................................................... 6531

Michael Basin ; Chandrasekhara Bharath Panathula ; Yuri Shtessel ; Pablo Rodriguez-Ramirez 
 

DISCRETE SLIDING CONTROLLER DESIGN WITH ROBUSTNESS TO IMPLEMENTATION 
IMPRECISIONS VIA ONLINE UNCERTAINTY PREDICTION ............................................................................ 6537

Mohammadreza Amini ; Mahdi Shahbakhti ; J. Karl Hedrick 
 

ADAPTIVE SLIDING MODE CONTROL FOR SOLAR TRACKER ORIENTATION ........................................ 6543
Sajjad Keshtkar ; Javad Keshtkar ; Alexander Poznyak 

 

EVENT-TRIGGERED SLIDING MODE CONTROL ALGORITHMS FOR A CLASS OF 
UNCERTAIN NONLINEAR SYSTEMS: EXPERIMENTAL ASSESSMENT......................................................... 6549

Michele Cucuzzella ; Gian Paolo Incremona ; Antonella Ferrara 
 

ASSURED SATELLITE COMMUNICATIONS: A MINIMAL-COST-VARIANCE SYSTEM 
CONTROLLER PARADIGM........................................................................................................................................ 6555

Khanh D. Pham 
 

PARTIAL-STATE STABILIZATION AND OPTIMAL FEEDBACK CONTROL FOR 
STOCHASTIC DYNAMICAL SYSTEMS.................................................................................................................... 6562

Tanmay Rajpurohit ; Wassim M. Haddad 
 

NONLINEAR-NONQUADRATIC OPTIMAL AND INVERSE OPTIMAL CONTROL FOR 
STOCHASTIC DYNAMICAL SYSTEMS.................................................................................................................... 6568

Tanmay Rajpurohit ; Wassim M. Haddad ; Evangelos A. Theodorou 
 

REMARKS ON THE ATTAINABLE DISTRIBUTIONS OF CONTROLLED-DIFFUSION 
PROCESSES OF DISTRIBUTED SYSTEMS.............................................................................................................. 6574

Getachew K. Befekadu ; Eduardo L. Pasiliao 
 



ON LINEAR SOLUTIONS TO A CLASS OF RISK SENSITIVE CONTROL FOR LINEAR 
SYSTEMS WITH STOCHASTIC PARAMETERS: INFINITE TIME HORIZON CASE ..................................... 6580

Yuji Ito ; Kenji Fujimoto ; Yukihiro Tadokoro ; Takayoshi Yoshimura 
 

STOCHASTIC OPTIMAL CONTROL USING POLYNOMIAL CHAOS VARIATIONAL 
INTEGRATORS.............................................................................................................................................................. 6586

George I. Boutselis ; Gerardo De La Torre ; Evangelos A. Theodorou 
 

CONTROL OF A NOVEL TWO WIRED CRANE ..................................................................................................... 6592
Irandi Gutierrez ; Joaquin Collado 

 

ROBUST IDA-PBC FOR UNDERACTUATED MECHANICAL SYSTEMS SUBJECT TO 
MATCHED DISTURBANCES ...................................................................................................................................... 6598

Alejandro Donaire ; Jose Guadalupe Romero ; Romeo Ortega ; Bruno Siciliano 
 

ANALYSIS OF SYNCHRONIZATION OF N METRONOMES ON A CART VIA DESCRIBING 
FUNCTION METHOD: NEW RESULTS BEYOND TWO METRONOMES ......................................................... 6604

Xin Xin ; Yoshinori Muraoka ; Shinji Hara 
 

SIMULTANEOUS INTERCONNECTION AND DAMPING ASSIGNMENT PASSIVITY-BASED 
CONTROL OF MECHANICAL SYSTEMS USING DISSIPATIVE FORCES ....................................................... 6610

Alejandro Donaire ; Romeo Ortega ; Jose Guadalupe Romero 
 

PROPULSIVE HEADING CONTROL AND DAMPING-INDUCED HEADING RECOVERY FOR 
A FREE HYDROFOIL WITH AN INTERNAL ROTOR ........................................................................................... 6616

Scott David Kelly ; Rodrigo Abrajan-Guerrero 
 

VARIANCE CONSTRAINED CYCLIC BLADE CONTROL OF MOORED OCEAN CURRENT 
TURBINES....................................................................................................................................................................... 6622

Tri D. Ngo ; Cornel Sultan ; James H. Vanzwieten ; Nikolaos I. Xiros 
 

COMBINING RASPBERRY PI AND ARDUINO TO FORM A LOW-COST, REAL-TIME 
AUTONOMOUS VEHICLE PLATFORM ................................................................................................................... 6628

Ryan Krauss 
 

DESIGN OF A HIGHER ORDER ATTACHMENT FOR THE QUANSER QUBE ................................................ 6634
Diane L. Peters 

 

GEAR SWITCHING: FROM "TECHNICAL VS. SOCIAL" TO "SOCIOTECHNICAL" IN AN 
INTRODUCTORY CONTROL SYSTEMS COURSE ................................................................................................ 6640

Kathryn Johnson ; Jon Leydens ; Barbara Moskal ; Sepedeh Kianbakht 
 

DEFINING COMMON ASPECTS OF UNDERGRADUATE INSTRUCTIONAL LABORATORIES 
FOR CONTROL SYSTEMS .......................................................................................................................................... 6646

Rebecca M. Reck 
 

EXPLORING CONTROLS EDUCATION: A RE-CONFIGURABLE BALL AND PLATE 
PLATFORM KIT ............................................................................................................................................................ 6652

Christopher J. Bay ; Bryan P. Rasmussen 
 

ENGAGING STUDENTS IN CONTROL SYSTEMS USING A BALANCING ROBOT IN A 
MECHATRONICS COURSE ........................................................................................................................................ 6658

Dale Schinstock ; Kyle McGahee ; Shane Smith 
 

A PROBABILISTIC APPROACH FOR EVALUATING PREDICTIONS OF CRITICAL LEVELS 
IN PHYSIOLOGICAL TIME SERIES ......................................................................................................................... 6664

Hisham Elmoaqet ; Dawn M. Tilbury ; Satya Krishna Ramachandran 
 

AN ALGEBRAIC APPROACH TO PARAMETER OPTIMIZATION IN BIOMOLECULAR 
BISTABLE SYSTEMS.................................................................................................................................................... 6670

Vahid Mardanlou ; Elisa Franco 
 

SCALE-INVARIANT SYSTEMS REALIZE NONLINEAR DIFFERENTIAL OPERATORS .............................. 6676
Moritz Lang ; Eduardo Sontag 

 

STATE ESTIMATION IN CONSTRAINT BASED MODELS OF METABOLIC-GENETIC 
NETWORKS.................................................................................................................................................................... 6683

Steffen Waldherr 
 

MODEL-INVARIANT SAFETY-PRESERVING CONTROL ................................................................................... 6689
Mahdi Yousefi ; Klaske Van Heusden ; Guy A. Dumont ; Ian M. Mitchell ; J. Mark Ansermino 

 

A TRANSFER LEARNING APPROACH FOR INTEGRATING BIOLOGICAL DATA ACROSS 
PLATFORMS .................................................................................................................................................................. 6695

Hema K. Achanta ; Burook Misganaw ; M. Vidyasagar 
 

BOUNDARY CONTROL DESIGN FOR A FLEXIBLE STRING SYSTEM WITH INPUT 
BACKLASH..................................................................................................................................................................... 6698

Shuang Zhang ; Wei He ; Gun Li 
 

ROBUST IMBALANCE FAULT ESTIMATION OF A FLEXIBLE ROTOR SYSTEM ........................................ 6703
Gang Li ; Rui Pan ; Qing Zhao 

 



ON THE RELATIONSHIP BETWEEN THE ABSOLUTE VIBRATION SUPPRESSION AND 
BACK-STEPPING METHODS IN CONTROL OF THE WAVE EQUATION WITH POSSIBLY 
UNSTABLE BOUNDARY CONDITIONS ................................................................................................................... 6709

Lea Sirota ; Yoram Halevi ; Miroslav Krstic 
 

KALMAN FILTER ROBUSTNESS FOR FATIGUE USAGE MONITORING OF FLEXIBLE 
FRAME STRUCTURES ................................................................................................................................................. 6715

Néstor R. Polanco ; Eric M. Hernández 
 

MAXIMAL INPUT LIMITS FOR INDEPENDENT SISO CONTROL IN MODAL SPACE UNDER 
CONSIDERATION OF ACTUATOR CONSTRAINTS ............................................................................................. 6721

Nico Mansfeld ; Christian Ott ; Sami Haddadin 
 

INFERENCE OF FLIGHT MODE OF AIRCRAFT INCLUDING CONFLICT RESOLUTION .......................... 6729
Nobuhiro Yokoyama 

 

FLIGHT DEMONSTRATION OF UNMANNED AIRPLANE FOR RADIATION MONITORING 
SYSTEM WITH PREVIEW PATH-TRACKING CONTROLLER........................................................................... 6735

Masayuki Sato ; Koji Muraoka ; Koki Hozumi ; Yukihisa Sanada ; Tsutomu Yamada ; Tatsuo Torii 
 

NONLINEAR TOTAL ENERGY CONTROL FOR THE LONGITUDINAL DYNAMICS OF AN 
AIRCRAFT ...................................................................................................................................................................... 6741

Matthew E. Argyle ; Randal W. Beard 
 

A HYBRID NDI CONTROL METHOD FOR THE HIGH-ALPHA SUPER-MANEUVER FLIGHT 
CONTROL ....................................................................................................................................................................... 6747

Jiali Yang ; Jihong Zhu 
 

AN IQC ANALYSIS FRAMEWORK FOR SMALL FIXED-WING UAS ................................................................ 6754
Mark C. Palframan ; Mazen Farhood 

 

ADAPTIVE FAULT TOLERANT CONTROL ALLOCATION FOR A HEXACOPTER SYSTEM..................... 6760
Guillermo P. Falconí ; Florian Holzapfel 

 

COMBINED PROBABILISTIC AND SET-BASED UNCERTAINTIES FOR A STOCHASTIC 
MODEL PREDICTIVE CONTROL OF ISLAND ENERGY SYSTEMS.................................................................. 6767

Julia Sachs ; Andreas Gienger ; Oliver Sawodny 
 

TOWARDS ELECTRONICS-BASED EMERGENCY CONTROL IN POWER GRIDS WITH HIGH 
RENEWABLE PENETRATION ................................................................................................................................... 6773

Thanh Long Vu ; Spyros Chatzivasileiadis ; Konstantin Turitsyn 
 

A MODIFIED DROOP CONTROL FOR REACTIVE POWER SHARING IN LARGE 
MICROGRIDS WITH MESHED TOPOLOGY .......................................................................................................... 6779

Ramin Moslemi ; Javad Mohammadpour ; Afshin Mesbahi 
 

A PRACTICAL INTEGRATION OF AUTOMATIC GENERATION CONTROL AND DEMAND 
RESPONSE ...................................................................................................................................................................... 6785

Dylan J. Shiltz ; Anuradha M. Annaswamy 
 

PREDICTING AND MITIGATING CONGESTION FOR AN ELECTRIC POWER SYSTEM 
UNDER LOAD AND RENEWABLE UNCERTAINTY .............................................................................................. 6791

Dzung T. Phan ; Soumyadip Ghosh 
 

INTEGRATED CONTROL OF POWER GENERATION, ELECTRIC MOTOR AND HYBRID 
ENERGY STORAGE FOR ALL-ELECTRIC SHIPS ................................................................................................. 6797

Jun Hou ; Jing Sun ; Heath Hofmann 
 

EQUIVALENT CONSUMPTION MINIMIZATION STRATEGY FOR HYBRID ALL-ELECTRIC 
TUGBOATS TO OPTIMIZE FUEL SAVINGS ........................................................................................................... 6803

Liza Chua Wan Yuan ; Tegoeh Tjahjowidodo ; Gerald Seet Gim Lee ; Ricky Chan ; Alf Kåre Ådnanes 
 

NONLINEAR TRACKING CONTROL OF OUTPUT POWER FOR PEMFC SYSTEMS.................................... 6809
Yang Bin ; Kaushik Rajashekara ; Yaoyu Li 

 

MOBILE SYSTEM SHUTDOWN PREVENTION VIA ENERGY STORAGE-AWARE 
PREDICTIVE CONTROL ............................................................................................................................................. 6815

Jonathan R. Lesage ; Raul G. Longoria 
 

AN EXPLICIT PREDICTIVE CURRENT-SHARING CONTROL FOR PARALLEL CHARGING 
SYSTEMS WITH NONLINEAR DYNAMICS ............................................................................................................ 6821

Jiangang Liu ; Zhiwu Huang ; Jun Peng ; Jing Wang ; Liran Li 
 

ON THE DYNAMICS OF THREE PHASE ELECTRICAL ENERGY SYSTEMS ................................................. 6827
Thordur Runolfsson 

 

EXPERIMENTAL APPLICATION OF TRANSMISSIBILITY OPERATORS TO FAULT 
DETECTION ................................................................................................................................................................... 6833

Khaled F. Aljanaideh ; Dennis S. Bernstein 
 

DETECTION OF ABRUPT CHANGES IN AUTONOMOUS SYSTEM FAULT ANALYSIS USING 
SPATIAL ADAPTIVE ESTIMATION OF NONPARAMETRIC REGRESSION ................................................... 6839

Alexander Kalmuk ; Oleg Granichin ; Olga Granichina ; Mingyue Ding 
 



FAULTY VARIABLE SELECTION BASED FAULT RECONSTRUCTION FOR INDUSTRIAL 
PROCESSES .................................................................................................................................................................... 6845

Chunhui Zhao ; Wei Wang 
 

FAULT DIAGNOSIS BASED ON DEEP LEARNING ............................................................................................... 6851
Feiya Lv ; Chenglin Wen ; Zejing Bao ; Meiqin Liu 

 

SIMULTANEOUS ACTUATOR AND SENSOR FAULT ISOLATION OF NONLINEAR SYSTEMS 
SUBJECT TO UNCERTAINTY .................................................................................................................................... 6857

Hadi Shahnazari ; Prashant Mhaskar 
 

MINIMUM ENTROPY FAULT DIAGNOSIS AND FAULT TOLERANT CONTROL FOR THE 
NON-GAUSSIAN STOCHASTIC SYSTEM ................................................................................................................ 6863

Lina Yao ; Yacun Guan 
 

ROBUST VEHICLE MASS AND DRIVING RESISTANCE ESTIMATION........................................................... 6869
Simon Altmannshofer ; Christian Endisch 

 

DYNAMICS MODEL FOR MOBILITY OPTIMIZATION AND CONTROL OF OFF-ROAD 
TRACTOR CONVOYS .................................................................................................................................................. 6875

Joshua T. Cook ; Laura E. Ray ; James H. Lever 
 

VEHICLE LATERAL MOTION CONTROL CONSIDERING NETWORK-INDUCED DELAY 
AND TIRE FORCE SATURATION.............................................................................................................................. 6881

Hui Jing ; Rongrong Wang ; Chuan Hu ; Jinxiang Wang ; Fengjun Yan ; Nan Chen 
 

NONLINEAR OBSERVER FOR LONGITUDINAL AND LATERAL VELOCITIES OF VEHICLES 
BASED ON THE ESTIMATION OF LONGITUDINAL TIRE FORCES ................................................................ 6887

Jiangze Yu ; Jian Chen ; Ying Peng ; Hao Liu 
 

LPV-BASED INTEGRATED VEHICLE CONTROL DESIGN CONSIDERING THE NONLINEAR 
CHARACTERISTICS OF THE TIRE .......................................................................................................................... 6893

Balázs Németh ; Péter Gáspár ; József Bokor 
 

COMPARISON OF UNSCENTED KALMAN FILTER IN GENERAL AND ADDITIVE 
FORMULATION FOR STATE ESTIMATION IN VEHICLE DYNAMICS ........................................................... 6899

Mark Wielitzka ; Matthias Dagen ; Tobias Ortmaier 
 

MULTI-PHYSICS MODELING OF HYSTERESIS IN VANADIUM DIOXIDE THIN FILMS............................ 6905
Chandika Annasiwatta ; Jinhao Chen ; Jordan M. Berg ; Ayrton Bernussi ; Zhaoyang Fan ; Beibei Ren 

 

DYNAMIC MODELING OF COLLECTIVE CELL MIGRATION ON AN ELASTIC SUBSTRATE 
OF EXTRACELLULAR MATRIX FIBER NETWORK ............................................................................................ 6911

Min-Cheol Kim ; Michaëlle N. Mayalu ; H. Harry Asada 
 

MODELING OF A MULTI-CORE PROCESSOR THERMAL DYNAMICS FOR DEVELOPMENT 
OF DYNAMIC THERMAL MANAGEMENT CONTROLLERS ............................................................................. 6917

Daniel G. Cartagena ; Karan Puttannaiah ; Armando A. Rodriguez 
 

ENHANCED PERFORMANCE OF SHEWHART CHARTS USING MULTISCALE 
REPRESENTATION ...................................................................................................................................................... 6923

M. Ziyan Sheriff ; Mohamed N. Nounou 
 

PARAMETRIC UNCERTAINTY PROPAGATION FOR ROBUST DYNAMIC OPTIMIZATION 
OF BIOLOGICAL NETWORKS .................................................................................................................................. 6929

Philippe Nimmegeers ; Dries Telen ; Mickey Beetens ; Filip Logist ; Jan Van Impe 
 

AN ALTERNATIVE FOR PID CONTROL: PREDICTIVE FUNCTIONAL CONTROL - A 
TUTORIAL...................................................................................................................................................................... 6935

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

AN LQR THEORY FOR SYSTEMS WITH ASYMMETRIC SATURATING ACTUATORS............................... 6941
Hamid R. Ossareh 

 

ANALOG CIRCUIT FOR REAL-TIME OPTIMIZATION OF CONSTRAINED CONTROL ............................. 6947
Richard M Levenson ; Ambrose A Adegbege 

 

OPTIMAL STEADY STATE REGULATION OF DISTRIBUTION NETWORKS WITH INPUT 
AND FLOW CONSTRAINTS........................................................................................................................................ 6953

Tjardo Scholten ; Claudio De Persis ; Pietro Tesi 
 

ANALYSIS AND SYNTHESIS OF NONLINEAR CONTROLLERS FOR INPUT CONSTRAINED 
SYSTEMS USING SEMIDEFINITE PROGRAMMING OPTIMIZATION ............................................................ 6959

Dimitrios Pylorof ; Efstathios Bakolas 
 

FINITE HORIZON TRACKING CONTROL OF BOOLEAN CONTROL NETWORKS ..................................... 6965
Zhihua Zhang ; Thomas Leifeld ; Ping Zhang 

 

PARAMETERS ESTIMATION VIA DYNAMIC REGRESSOR EXTENSION AND MIXING ............................ 6971
Stanislav Aranovskiy ; Alexey Bobtsov ; Romeo Ortega ; Anton Pyrkin 

 

ADAPTIVE NON-BAYESIAN STATE ESTIMATION .............................................................................................. 6977
Ahmad Ansari ; Dennis S. Bernstein 

 



PARAMETER ESTIMATION IN THE BURGERS EQUATION USING RETROSPECTIVE-COST 
MODEL REFINEMENT ................................................................................................................................................ 6983

Ankit Goel ; Karthik Duraisamy ; Dennis S. Bernstein 
 

INTERNAL MODEL BASED ACTIVE DISTURBANCE REJECTION CONTROL ............................................. 6989
Jinwen Pan ; Yong Wang 

 

ANALYSIS OF SLOW CONVERGENCE REGIONS IN ADAPTIVE SYSTEMS .................................................. 6995
Oscar Nouwens ; Anuradha M. Annaswamy ; Eugene Lavretsky 

 

A GLOBAL FREQUENCY ESTIMATOR BASED ON A FREQUENCY-LOCKED-LOOP FILTER.................. 7001
Giuseppe Fedele ; Andrea Ferrise ; Gaetano D'Aquila 

 

STABILITY ANALYSIS OF NETWORKED SYSTEMS CONTAINING DAMPED AND 
UNDAMPED NODES ..................................................................................................................................................... 7007

Filip Koerts ; Mathias Bürger ; Arjan Van Der Schaft ; Claudio De Persis 
 

ON EXISTENCE OF SOLUTIONS TO STRUCTURED LYAPUNOV INEQUALITIES ...................................... 7013
Aivar Sootla ; James Anderson 

 

UNBOUNDED CONNECTIVITY: ASYMPTOTIC STABILITY CRITERIA FOR STOCHASTIC 
LTV SYSTEMS ............................................................................................................................................................... 7019

Sam Safavi ; Usman A. Khan 
 

ANALYSIS OF HURWITZ STABILITY/INSTABILITY OF A REAL MATRIX VIA THE 
CONCEPTS OF QUALITATIVE DETERMINANT AND SIGNATURE OF A MATRIX ..................................... 7025

Rama K. Yedavalli 
 

ROBUST POLE ASSIGNMENT VIA ROUTH RAYS OF POLYNOMIALS........................................................... 7031
Igor Artemchuk ; Ülo Nurges ; Juri Belikov 

 

PASSIFICATION OF MIMO LINEAR SYSTEMS WITH RESPECT TO GIVEN OUTPUT ............................... 7037
Alexander Fradkov ; Mikhail Lipkovich 

 

FILTERING AND SMOOTHING STATE ESTIMATION FOR FLAG HIDDEN MARKOV 
MODELS.......................................................................................................................................................................... 7042

Kyle Doty ; Sandip Roy ; Thomas R. Fischer 
 

DISTRIBUTED ESTIMATION FOR SENSOR NETWORKS WITH ARBITRARY TOPOLOGIES .................. 7048
Shukui Zhang ; Anastasios I. Mouriki 

 

COOPERATIVE ROBUST ESTIMATION WITH LOCAL PERFORMANCE GUARANTEES .......................... 7055
M. Zamani ; V. Ugrinovskii 

 

FILTER DESIGN BASED ON MULTIPLE MODEL ESTIMATION ...................................................................... 7061
Masaya Murata ; Hidehisa Nagano ; Kaoru Hiramatsu ; Kunio Kashino 

 

GRAVITY-GRADIENT-STABILIZED SPACECRAFT ATTITUDE ESTIMATION USING RATE-
GYROSCOPE MEASUREMENTS ............................................................................................................................... 7067

Stephen A. Chee ; James R. Forbes ; Dennis S. Bernstein 
 

DISCRETE-TIME STATE AND PARAMETER ESTIMATION USING A SET-BASED 
APPROACH .................................................................................................................................................................... 7073

Guilherme A. A. Gonçalves ; Argimiro R. Secchi ; Martin Guay 
 

MOTION AND COMMUNICATION CO-OPTIMIZATION WITH PATH PLANNING AND 
ONLINE CHANNEL PREDICTION ............................................................................................................................ 7079

Usman Ali ; Hong Cai ; Yasamin Mostofi ; Yorai Wardi 
 

SENSOR LOCALIZATION USING HYBRID RF/OPTICAL WIRELESS COMMUNICATIONS 
FOR AN AERIAL DATA MULE .................................................................................................................................. 7085

Patricio J. Cruz ; Brian M. Sadler ; Rafael Fierro 
 

DESIGN OF FAULT-TOLERANT COOPERATIVE CONTROL ALGORITHM APPLIED TO 
WMRS AGAINST ACTUATOR FAULTS ................................................................................................................... 7092

Mohamed A. Kamel ; Xiang Yu ; Youmin Zhang 
 

MOTION-PLANNING WITH GLOBAL TEMPORAL LOGIC SPECIFICATIONS FOR 
MULTIPLE NONHOLONOMIC ROBOTIC VEHICLES ......................................................................................... 7098

Zetian Zhang ; Raghvendra V. Cowlagi 
 

COOPERATIVE TASK PLANNING OF MULTI-AGENT SYSTEMS UNDER TIMED 
TEMPORAL SPECIFICATIONS ................................................................................................................................. 7104

Alexandros Nikou ; Jana Tumova ; Dimos V. Dimarogonas 
 

USING VISUOMOTOR TENDENCIES TO INCREASE CONTROL PERFORMANCE IN 
TELEOPERATION ........................................................................................................................................................ 7110

Jeremy D. Webb ; Songpo Li ; Xiaoli Zhang 
 

ROBUST METROPOLIS-HASTINGS ALGORITHM FOR SAFE REVERSIBLE MARKOV 
CHAIN SYNTHESIS....................................................................................................................................................... 7117

Mahmoud El Chamie ; Behçet Açikmeže 
 



OPTIMAL MEAN-SQUARE PERFORMANCE CONTROLLER SYNTHESIS FOR MIMO 
NETWORKED SYSTEMS WITH UNRELIABLE COMMUNICATION ................................................................ 7123

Matt Rich ; Nicola Elia 
 

MEAN SQUARE STABILIZATION OF VECTOR LTI SYSTEMS OVER POWER 
CONSTRAINED LOSSY CHANNELS ......................................................................................................................... 7129

Liang Xu ; Yilin Mo ; Lihua Xie 
 

SUPERVISORY LOGIC FOR CONTROL OF NETWORKED PROCESS SYSTEMS WITH 
EVENT-BASED COMMUNICATION ......................................................................................................................... 7135

Da Xue ; Nael H. El-Farra 
 

H2-CLUSTERING OF CLOSED-LOOP CONSENSUS NETWORKS UNDER A CLASS OF LQR 
DESIGN............................................................................................................................................................................ 7141

Nan Xue ; Aranya Chakrabortty 
 

INFORMATION-BASED MEASURE FOR INFLUENCE CHARACTERIZATION IN 
DYNAMICAL SYSTEMS WITH APPLICATIONS ................................................................................................... 7147

Umesh Vaidya ; Subhrajit Sinha 
 

A MULTILEVEL APPROACH FOR A CLASS OF SEMIDEFINITE PROGRAMS ............................................. 7153
Fu Lin ; Zichao Di ; Sven Leyffer 

 

DISTRIBUTED SEMI-STOCHASTIC OPTIMIZATION WITH QUANTIZATION REFINEMENT.................. 7159
Neil McGlohon ; Stacy Patterson 

 

DISTRIBUTED OPTIMIZATION OVER WEIGHTED DIRECTED GRAPHS USING ROW 
STOCHASTIC MATRIX................................................................................................................................................ 7165

Van Sy Mai ; Eyad H. Abed 
 

DISTRIBUTED PRIMAL-DUAL METHODS FOR ONLINE CONSTRAINED OPTIMIZATION ..................... 7171
Soomin Lee ; Michael M. Zavlanos 

 

PERFORMANCE BOUNDS FOR THE K-BATCH GREEDY STRATEGY IN OPTIMIZATION 
PROBLEMS WITH CURVATURE .............................................................................................................................. 7177

Yajing Liu ; Zhenliang Zhang ; Edwin K. P. Chong ; Ali Pezeshki 
 

MULTI-AGENT OPTIMIZATION IN THE PRESENCE OF BYZANTINE ADVERSARIES: 
FUNDAMENTAL LIMITS ............................................................................................................................................ 7183

Lili Su ; Nitin Vaidya 
 

SWITCHED THIRD-ORDER SLIDING MODE CONTROL.................................................................................... 7189
Gian Paolo Incremona ; Mara Tanelli ; Matteo Rubagotti ; Antonella Ferrara 

 

ADAPTIVE FIXED-TIME CONVERGENT SUPER-TWISTING-LIKE CONTROL ............................................ 7195
Michael Basin ; Chandrasekhara Bharath Panathula ; Yuri Shtessel 

 

MULTIVARIABLE SUPER-TWISTING ALGORITHM FOR A CLASS OF SYSTEMS WITH 
UNCERTAIN INPUT MATRIX .................................................................................................................................... 7201

Paulo V. N. M. Vidal ; Eduardo V. L. Nunes ; Liu Hsu 
 

IMPULSIVE-SUPER-TWISTING CONTROL IN REDUCED INFORMATION ENVIRONMENTS.................. 7207
Fathi M. Aldukali ; Yuri B. Shtessel ; Alain Glumineau ; Franck Plestan 

 

ROBUST INTEGRAL SLIDING MODE CONTROL FOR MARKOVIAN JUMP SYSTEMS: A 
SINGULAR SYSTEM APPROACH ............................................................................................................................. 7213

Nasibeh Zohrabi ; Amir Hossein Abolmasoumi ; Hamid Reza Momeni ; Sherif Abdelwahed 
 

AUTOMOTIVE COLDSTART EMISSIONS REDUCTION USING MIMO SLIDING MODE 
CONTROL WITH ACTUATOR SATURATION ........................................................................................................ 7219

Ahmad Mozaffari ; Alireza Doosthoseini ; Bijan Sakhdari ; Mahyar Vajedi ; Nasser L. Azad 
 

CONNECTION BETWEEN MP AND DPP FOR STOCHASTIC RECURSIVE OPTIMAL 
CONTROL PROBLEMS: VISCOSITY SOLUTION FRAMEWORK IN LOCAL CASE...................................... 7225

Tianyang Nie ; Jingtao Shi ; Zhen Wu 
 

OPTIMAL COVARIANCE CONTROL FOR STOCHASTIC LINEAR SYSTEMS SUBJECT TO 
INTEGRAL QUADRATIC STATE CONSTRAINTS ................................................................................................. 7231

Efstathios Bakolas 
 

ASYMPTOTIC OPTIMALITY OF FINITE REPRESENTATIONS AND QUANTIZED POLICIES 
IN TEAM PROBLEMS AND WITSENHAUSEN'S COUNTEREXAMPLE ............................................................ 7237

Naci Saldi ; Serdar Yüksel ; Tamás Linder 
 

OPTIMALITY OF SIMULATION-BASED NONLINEAR MODEL REDUCTION: STOCHASTIC 
CONTROLLABILITY PERSPECTIVE ....................................................................................................................... 7243

Kenji Kashima 
 

FINITE HORIZON LINEAR QUADRATIC GAUSSIAN DENSITY REGULATOR WITH 
WASSERSTEIN TERMINAL COST ............................................................................................................................ 7249

Abhishek Halder ; Eric D. B. Wendel 
 



ASYMPTOTIC NORMALITY AND EFFICIENCY ANALYSIS OF THE CYCLIC SEESAW 
STOCHASTIC OPTIMIZATION ALGORITHM ....................................................................................................... 7255

Karla Hernandez ; James C. Spall 
 

GEOMETRIC PATH FOLLOWING WITH OCEAN CURRENT ESTIMATION FOR ASVS AND 
AUVS ................................................................................................................................................................................ 7261

Claudio Paliotta ; Kristin Y. Pettersen 
 

THE THREE-LINK NONHOLONOMIC SNAKE AS A HYBRID KINODYNAMIC SYSTEM ........................... 7269
Tony Dear ; Scott David Kelly ; Matthew Travers ; Howie Choset 

 

CHAINED FORMULATION OF 3D PATH FOLLOWING FOR NONHOLONOMIC 
AUTONOMOUS ROBOTS IN A SERRET-FRENET FRAME ................................................................................. 7275

Ali Oulmas ; Nicolas Andreff ; Stéphane Régnier 
 

SUBRIEMANNIAN GEODESICS FOR COUPLED NONHOLONOMIC INTEGRATORS ................................. 7281
Eric W. Justh ; P. S. Krishnaprasad 

 

COORDINATED CONTROL OF MULTIPLE UNICYCLES FOR ESCORTING AND 
PATROLLING TASK BASED ON A CYCLIC PURSUIT STRATEGY .................................................................. 7289

Xiao Yu ; Lu Liu ; Gang Feng 
 

CONSTRAINED FAST SOURCE SEEKING USING TWO NONHOLONOMIC MOBILE ROBOTS................ 7295
Lu Lu ; Jie You ; Wencen Wu 

 

INTEGRATING PLC THEORY AND PROGRAMMING INTO ADVANCED CONTROLS 
COURSES ........................................................................................................................................................................ 7302

Alexander S. Miller ; William Singhose ; Urs Glauser 
 

RESTRUCTURING AN UNDERGRADUATE MECHATRONIC SYSTEMS CURRICULUM 
AROUND THE FLIPPED CLASSROOM, PROJECTS, LABVIEW, AND THE MYRIO ..................................... 7308

Nathan L. Toner ; Galen B. King 
 

RESPECT THE IMPLEMENTATION: USING NI MYRIO IN UNDERGRADUATE CONTROL 
EDUCATION................................................................................................................................................................... 7315

Shalom D Ruben 
 

A CONTROLS APPROACH TO IMPROVE CLASSROOM LEARNING USING COGNITIVE 
LEARNING THEORY AND COURSE ANALYTICS ................................................................................................ 7321

Bonnie Ferri ; Aldo Ferri 
 

THE USE OF SIMULATION IN CHEMICAL PROCESS CONTROL LEARNING AND THE 
DEVELOPMENT OF PISIM ......................................................................................................................................... 7328

Bruce Postlethwaite 
 

TEACHING SEMI-ACTIVE SUSPENSION CONTROL USING AN EXPERIMENTAL 
PLATFORM .................................................................................................................................................................... 7334

Diana Hernández Alcantara ; Ruben Morales-Menendez ; Ricardo A. Ramírez Mendoza 
 

THE HUMAN MICROBIOME: OPPORTUNITIES FOR DYNAMICS, SYSTEMS, AND 
CONTROL (BASED ON THE IFAC BLOG POST TRANSLATE OR DIE)............................................................ 7340

Travis E. Gibson 
 

DELOCALIZED EPIDEMICS ON GRAPHS: A MAXIMUM ENTROPY APPROACH ....................................... 7346
Faryad Darabi Sahneh ; Aram Vajdi ; Caterina Scoglio 

 

OPTIMAL DISEASE OUTBREAK DETECTION IN A COMMUNITY USING NETWORK 
OBSERVABILITY .......................................................................................................................................................... 7352

Atiye Alaeddini ; Kristi A. Morgansen 
 

LOADING AS A DESIGN PARAMETER FOR GENETIC CIRCUITS................................................................... 7358
Nithin Senthur Kumar ; Domitilla Del Vecchio 

 

PROPERTIES OF ISOSTABLES AND BASINS OF ATTRACTION OF MONOTONE SYSTEMS.................... 7365
Aivar Sootla ; Alexandre Mauroy 

 

QUASILINEARIZATION-BASED CONTROLLABILITY ANALYSIS OF NEURONAL RATE 
NETWORKS.................................................................................................................................................................... 7371

Seul Ah Kim ; Shinung Ching 
 

A REVIEW OF SCANNING METHODS AND CONTROL IMPLICATIONS FOR SCANNING 
PROBE MICROSCOPY ................................................................................................................................................. 7377

Yik R. Teo ; Yuen K. Yong ; Andrew J. Fleming 
 

A SPECIMEN-TRACKING CONTROLLER FOR THE TRANSVERSE DYNAMIC FORCE 
MICROSCOPE IN NON-CONTACT MODE .............................................................................................................. 7384

T. Hatano ; K. Zhang ; S. G. Khan ; T. Nguyen ; G. Herrmann ; C. Edwards ; S. C. Burgess ; M. Miles 
 

CONTROL OF FIRST AND HIGHER TRANSVERSE EIGENMODES OF ACTIVE ATOMIC 
FORCE MICROSCOPE CANTILEVERS ................................................................................................................... 7390

Andreas Schuh ; Ivo W. Rangelow ; Kamal Youcef-Toumi 
 



AUTO-TUNING PI CONTROLLER FOR SURFACE TRACKING IN ATOMIC FORCE 
MICROSCOPY - A PRACTICAL APPROACH ......................................................................................................... 7396

Dominik Kohl ; Thomas Riel ; Rudolf Saathof ; Juergen Steininger ; Georg Schitter 
 

LIMITING FACTOR FOR A PIEZOELECTRIC TUBE SCANNER ....................................................................... 7402
M. S. Rana ; H. R. Pota ; I. R. Petersen ; H. Habibullah 

 

MPC FOR COUPLED STATION KEEPING, ATTITUDE CONTROL, AND MOMENTUM 
MANAGEMENT OF LOW-THRUST GEOSTATIONARY SATELLITES............................................................. 7408

Alex Walsh ; Stefano Di Cairano ; Avishai Weiss 
 

A HYBRID CONTROL FRAMEWORK FOR IMPULSIVE CONTROL OF SATELLITE 
RENDEZVOUS ............................................................................................................................................................... 7414

Mirko Brentari ; Denis Arzelier ; Christophe Louembet ; Sofia Urbina ; Luca Zaccarian 
 

CONTROL BANDWIDTH RECOVERY OF FLEXIBLE POINTING SYSTEMS ................................................. 7420
David E. Zlotnik ; James R. Forbes ; Jack B. Aldrich 

 

DISTRIBUTED TRANSLATION AND ATTITUDE SYNCHRONIZATION FOR MULTIPLE 
RIGID BODIES USING DUAL QUATERNIONS ....................................................................................................... 7426

Yinqiu Wang ; Fengmin Yu ; Changbin Yu 
 

NONLINEAR PASSIVITY-BASED ADAPTIVE CONTROL OF SPACECRAFT FORMATION 
FLYING ........................................................................................................................................................................... 7432

Steve Ulrich 
 

H-INFINITY CONTROLLER DESIGN FOR SPACECRAFT TERMINAL RENDEZVOUS ON 
ELLIPTIC ORBITS USING DIFFERENTIAL GAME THEORY ............................................................................ 7438

Giovanni Franzini ; Lorenzo Pollini ; Mario Innocenti 
 

ROBUST DECENTRALIZED VOLTAGE CONTROL OF DC-DC CONVERTERS WITH 
APPLICATIONS TO POWER SHARING AND RIPPLE SHARING....................................................................... 7444

Mayank Baranwal ; Srinivasa M. Salapaka ; Murti V. Salapaka 
 

ROBUST POWER FLOW CONTROL OF GRID-TIED INVERTERS BASED ON THE 
UNCERTAINTY AND DISTURBANCE ESTIMATOR ............................................................................................. 7450

Yeqin Wang ; Beibei Ren ; Qing-Chang Zhong 
 

A VARYING FREQUENCY RESONANT CONTROL STRATEGY FOR SINGLE PHASE PWM 
CONTROLLED RECTIFIERS...................................................................................................................................... 7456

G. A. Ramos ; J. A. Cifuentes ; I. D. Melo-Lagos 
 

A NOTE ON THE ELECTRICAL EQUIVALENT OF THE MOMENT THEORY ............................................... 7462
Giordano Scarciotti ; Alessandro Astolfi 

 

FREQUENCY DOMAIN ANALYSIS OF EXPONENTIAL-TYPE NONLINEARITY........................................... 7466
Zhenlong Xiao ; Xingjian Jing 

 

NONLINEAR CURRENT-LIMITING CONTROL FOR GRID-TIED INVERTERS ............................................. 7472
Qing-Chang Zhong ; George C. Konstantopoulos 

 

CONTROL POLICIES FOR OPERATIONAL COORDINATION OF ELECTRIC POWER AND 
NATURAL GAS TRANSMISSION SYSTEMS ........................................................................................................... 7478

Anatoly Zlotnik ; Line Roald ; Scott Backhaus ; Michael Chertkov ; Göran Andersson 
 

EFFICIENT DYNAMIC COMPRESSOR OPTIMIZATION IN NATURAL GAS TRANSMISSION 
SYSTEMS ........................................................................................................................................................................ 7484

Terrence W. K. Mak ; Pascal Van Hentenryck ; Anatoly Zlotnik ; Hassan Hijazi ; Russell Bent 
 

ADAPTIVE CONTROL STRATEGY OF A FUEL CELL/BATTERY HYBRID POWER SYSTEM ................... 7492
Chengshuai Wu ; Jian Chen ; Chenfeng Xu ; Zhiyang Liu 

 

CONTROL OF INTER-AREA OSCILLATION WITH NOISE CORRUPTED WIDE AREA 
MEASUREMENT ........................................................................................................................................................... 7498

Sai Pushpak ; Umesh Vaidya 
 

CONTROL EFFECTIVENESS OF FACTS DEVICES IN POWER SYSTEMS...................................................... 7504
Qiu Qin ; N. Eva Wu 

 

DESIGN OF HIGHER ORDER REPETITIVE CONTROLLER FOR NON MINIMUM PHASE 
PLANTS ........................................................................................................................................................................... 7510

Usman Rashid ; Mohsin Jamil 
 

FAULT-TOLERANT CONTROL FOR DETERMINISTIC DISCRETE EVENT SYSTEMS WITH 
MEASURABLE STATE ................................................................................................................................................. 7516

Melanie Schuh ; Jan Lunze 
 

FAULT-TOLERANT OBSERVER DESIGN WITH A TOLERANCE MEASURE FOR SYSTEMS 
WITH SENSOR FAILURES .......................................................................................................................................... 7523

Cong Zhang ; Imad M. Jaimoukha ; Felix Rafael Segundo Sevilla 
 

A FAULT TOLERANT CONTROLLER BASED ON QUASI-CONTINUOUS HIGH-ORDER 
SLIDING MODE TECHNIQUE.................................................................................................................................... 7529

J. Davila ; J. Cieslak ; D. Henry ; A. Zolghadri ; F. J. Bejarano 
 



TRACKING CONTROL OF UNDERACTUATED SHIPS WITH UNCERTAIN ACTUATOR 
FAILURES USING SWITCHING CONTROL............................................................................................................ 7535

Xuelian Yao ; Gang Tao ; Yi Yang 
 

SIMULTANEOUS CONTROL RECONFIGURATION OF SYSTEMS WITH NON-ISOLABLE 
ACTUATOR FAILURES ............................................................................................................................................... 7541

Daniel Vey ; Kai Schenk ; Jan Lunze 
 

FAULT-TOLERANT DYNAMICAL CONTROLLER WITH SOME EXPERIMENTAL RESULTS .................. 7549
Iván Trejo-Zúñiga ; Fidel Meléndez-Vázquez ; Rafael Martínez-Guerra 

 

ROBUST NONLINEAR ESTIMATION AND CONTROL OF CLUTCH-TO-CLUTCH SHIFTS........................ 7555
Kirti Deo Mishra ; Krishnaswamy Srinivasan 

 

FRICTION COEFFICIENT INFLUENCE ON THE ENGAGEMENT UNCERTAINTY IN DRY-
CLUTCH AMT................................................................................................................................................................ 7561

Mario Pisaturo ; Carmine D'Auria ; Adolfo Senatore 
 

ACTIVE DISTURBANCE REJECTION CONTROL FOR AUTOMATED STEERING IN 
VEHICLES AND CONTROLLER TUNING ............................................................................................................... 7567

Zhengrong Chu ; Christine Q. Wu 
 

ITERATIVE ESTIMATION OF THE TIRE-ROAD FRICTION COEFFICIENT AND TIRE 
STIFFNESS OF EACH DRIVING WHEEL ................................................................................................................ 7573

Tesheng Hsiao ; Je-Wei Yang 
 

A BACKSTEPPING APPROACH FOR AN ACTIVE SUSPENSION SYSTEM ..................................................... 7579
Halil Ibrahim Basturk 

 

CONTROLLING THE U.S. POWER GRID SMARTER............................................................................................ 7585
Anuradha M. Annaswamy ; Jakob Stoustrup ; Aranya Chakrabortty 

 

Author Index 




