IEEE @

Control Systems February 2023
Society*

PusLications ConTeENT DiGesT




TABLE OF CONTENTS February 2023

CSS Publications Activities

Vice-President

IOANNIS PASCHALIDIS Boston University
http://ieeecss.org/publications

Journal Editors
IEEE Transactions on Automatic Control

ALESSANDRO ASTOLFI Imperial College London and University of Rome “Tor Vergata”
http://ieeecss.org/publication/transactions-automatic-control

IEEE Transactions on Control Systems Technology

ANDREA SERRANI Ohio State University
http://ieeecss.org/publication/transactions-control-systems-technology

IEEE Transactions on Control of Network Systems
JEFF SHAMMA University of Illinois at Urbana-Champaign

ANNA SCAGLIONE Deputy Editor-in-Chief Arizona State University
http://ieeecss.org/publication/transactions-control-network-systems

IEEE Control Systems Letters

MARIA ELENA VALCHER University of Padua
http://ieeecss.org/publication/control-systems-letters

IEEE Control Systems Magazine

RODOLPHE SEPULCHRE University of Cambridge
http://ieeecss.org/publication/ieee-control-systems-magazine

IEEE Open Journal of Control Systems

SONIA MARTINEZ university of California, San Diego
http://ieeecss.org/publication/open-journal-control-systems

Electronics Editors

CSS State-Space Forum
FABIO PASQUALETTI University of California, Riverside

ANKUSH CHAKRABARTY Mitsubishi Electric Research Laboratories
https://state-space.ieeecss.org

*Submission and editorial instructions can be found on each publication’s homepage

socleTy PERIODICALS


http://ieeecss.org/publications
http://ieeecss.org/publication/transactions-automatic-control
http://ieeecss.org/publication/transactions-control-systems-technology
http://ieeecss.org/publication/transactions-control-network-systems
http://ieeecss.org/publication/control-systems-letters
http://ieeecss.org/publication/ieee-control-systems-magazine
http://ieeecss.org/publication/open-journal-control-systems
https://state-space.ieeecss.org/

IEEE TRANSACTIONS ON
AUTOMATIC CONTROL

A PUBLICATION OF THE IEEE CONTROL SYSTEMS SOCIETY

FEBRUARY 2023 VOLUME 68 NUMBER 2 IETAA9 (ISSN 0018-9286)

REGULAR PAPERS

Fundamental Performance Limitations for Average Consensus in Open Multi-Agent Systems ........................
................................................................. C. Monnoyer de Galland and J. M. Hendrickx
Dynamic Controller That Operates Over Homomorphically Encrypted Data for Infinite Time Horizon ................
................................................................................. J. Kim, H. Shim, and K. Han
Qualitative Control Strategies for Synchronization of Bistable Gene Regulatory Networks ............................
........................................................................ N. Augier, M. Chaves, and J.-L. Gouzé
The Geometry of Navigation Problems........ ... ... i i, A. Barrau and S. Bonnabel
Quadratic Signaling With Prior Mismatch at an Encoder and Decoder: Equilibria, Continuity, and Robustness Properties
................................................................. E. Kazikli, S. Saritas, S. Gezici, and S. Yiiksel
SPARQ-SGD: Event-Triggered and Compressed Communication in Decentralized Optimization .....................
.................................................................. N. Singh, D. Data, J. George, and S. Diggavi
Linear Quadratic Control Using Model-Free Reinforcement Learning. . .. .. F. A. Yaghmaie, F. Gustafsson, and L. Ljung
Sufficient Conditions for Parameter Convergence Over Embedded Manifolds Using Kernel Techniques ...............
....................................................................... S. T. Paruchuri, J. Guo, and A. Kurdila
Asymptotic and Finite-Time Semistability for Nonlinear Discrete-Time Systems With Application to Network Consensus
......................................................................... W. M. Haddad, J. Lee, and S. P. Bhat
Variable Elimination in Model Predictive Control Based on K-SVD and QR Factorization ...........................
................................................................................. A. Bemporad and G. Cimini
Secure Control Design for Networked Control Systems With Nonlinear Dynamics Under Time-Delay-Switch Attacks . .
........................................ A. Sargolzaei, F. M. Zegers, A. Abbaspour, C. D. Crane, and W. E. Dixon
Input-Output Equations and Identifiability of Linear ODE Models ... .. .. A. Ovchinnikov, G. Pogudin, and P. Thompson
Memory Augmented Neural Network Adaptive Controllers: Performance and Stability ............... ... . ... ...
........................................................................ D. Muthirayan and P. P. Khargonekar
A Model Randomization Approach to Statistical Parameter Privacy........... ... i
................................................... E. Nekouei, H. Sandberg, M. Skoglund, and K. H. Johansson
Temporal Parallelization of Dynamic Programming and Linear Quadratic Control............... ... .. oiiiia....
........................................................................ S. Séirkkii and A. F. Garcia-Ferndndez
Saturating PI Control of Stable Nonlinear Systems Using Singular Perturbations ............ P. Lorenzetti and G. Weiss
Bridging Direct and Indirect Data-Driven Control Formulations via Regularizations and Relaxations..................
...................................................................... FE Dorfler, J. Coulson, and I. Markovsky
Stochastic Observability and Convergent Analog State Estimation of Randomly Switched Linear Systems With
Unobservable Subsystems . ..., L. Y. Wang, G. Yin, F. Lin, M. P. Polis, and W. Chen

646

660

673
689

705

721
737

753

766

782

798
812

825

839

851
867

883

898

(Contents Continued on Page 645)

<©IEEE


https://ieeexplore.ieee.org/document/9676483/
https://ieeexplore.ieee.org/document/9678042/
https://ieeexplore.ieee.org/document/9691891/
https://ieeexplore.ieee.org/document/9689974/
https://ieeexplore.ieee.org/document/9677946/
https://ieeexplore.ieee.org/document/9691792/
https://ieeexplore.ieee.org/document/9691800/
https://ieeexplore.ieee.org/document/9705573/
https://ieeexplore.ieee.org/document/9678007/
https://ieeexplore.ieee.org/document/9664396/
https://ieeexplore.ieee.org/document/9720959/
https://ieeexplore.ieee.org/document/9691841/
https://ieeexplore.ieee.org/document/9689938/
https://ieeexplore.ieee.org/document/9691832/
https://ieeexplore.ieee.org/document/9697418/
https://ieeexplore.ieee.org/document/9699051/
https://ieeexplore.ieee.org/document/9705109/
https://ieeexplore.ieee.org/document/9705627/

(Contents Continued from Front Cover)

Explaining the “Mystery” of Periodicity in Inter-Transmission Times in Two-Dimensional Event-Triggered Controlled

SYSEIMS . . ot ettt et e R. Postoyan, R. G. Sanfelice, and W. P. M. H. Heemels 912
Complexity Is an Effective Observable to Tune Early Stopping in Scenario Optimization ......................oo....
......................................................................... S. Garatti, A. Care, and M. C. Campi 928
Block Factor-Width-Two Matrices and Their Applications to Semidefinite and Sum-of-Squares Optimization. .........
................................................................ Y. Zheng, A. Sootla, and A. Papachristodoulou 943
Characterization of Input—Output Negative Imaginary Systems in a Dissipative Framework .................. ... ...
................................................................................. A. Lanzon and P. Bhowmick 959
Functional Detectability and Asymptotic Functional Observer Design.................. M. Darouach and T. Fernando 975
Guaranteed Closed-Loop Learning in Model Predictive Control ........... R. Soloperto, M. A. Miiller, and F. Allgower 991
Distributed Synchronous and Asynchronous Algorithms for Semidefinite Programming With Diagonal Constraints. .. ..
........................................................................ X. Jiang, X. Zeng, J. Sun, and J. Chen 1007
Fast Coordination of Distributed Energy Resources Over Time-Varying Communication Networks ...................
............................................... M. Zholbaryssov, C. N. Hadjicostis, and A. D. Dominguez-Garcia 1023
TECHNICAL NOTES
Event-Triggered State-Feedback and Dynamic Output-Feedback Control of PMJSs With Intermittent Faults...........
..................................................................... J. Zhang, G. Zheng, Y. Feng, and Y. Chen 1039
Adaptive Prescribed Performance Asymptotic Tracking for High-Order Odd-Rational-Power Nonlinear Systems... . ....
.................................................................... M. Lv, B. De Schutter, J. Cao, and S. Baldi 1047
On Exponential Synchronization Rates for High-Dimensional Kuramoto Models With Identical Oscillators and Digraphs
..................................................................... S. Peng, J. Zhang, J. Zhu, J. Lu, and X. Li 1054
Differentially Private LQ Control .......... ... . ... i K. Yazdani, A. Jones, K. Leahy, and M. Hale 1061
Design of Stealthy Deception Attacks With Partial System Knowledge. . ... Q. Zhang, K. Liu, D. Han, G. Su, and Y. Xia 1069
Performance-Guaranteed Adaptive Asymptotic Tracking for Nonlinear Systems With Unknown Sign-Switching Control
DIFECHION . . oottt e e e Z. Guo, T. R. Oliveira, J. Guo, and Z. Wang 1077
A Family of Distributed Momentum Methods Over Directed Graphs With Linear Convergence.......................
............................................................... J. Gao, X. Liu, Y.-H. Dai, Y. Huang, and P. Yang 1085
Stabilization of Switched Linear Neutral Systems With Time-Scheduled Feedback Control Strategy ..................
......................................................................... Z. Fei, W. Chen, X. Zhao, and S. Ren 1093
Data-Driven Simulation of Generalized Bilinear Systems via Linear Time-Invariant Embedding .......... 1. Markovsky 1101
Super Twisting Based Lyapunov Redesign for Uncertain Linear Delay Systems . ......... ...,
............................................................. M. A. Gomez, C. D. Cruz-Ancona, and L. Fridman 1107
A Distance Measure for Perspective Observability and Observability of Riccati Systems...................c.cooiunn...
............................................................................... R. Seeber and N. Dourdoumas 1114
Dynamic Optimization of Complementarity SYStemS . . ... ...couu ittt P. Stechlinski 1122
Stability and Stabilization of Almost Periodic Piecewise Linear Systems With Dwell Time Uncertainty ...............
............................................................................. C. Fan, J. Lam, X. Xie, and P. Li 1130
Minimal Detectable and Isolable Faults of Active Fault Diagnosis ........... ... ..o ... FXu 1138
Closed-Loop Frequency Analysis of Reset Control SyStems. . .. ...ttt e eeeiieee e
........................ A. A. Dastjerdi, A. Astolfi, N. Saikumar, N. Karbasizadeh, D. Valério, and S. H. HosseinNia 1146
Integral Sliding Mode Control for a Kind of Impulsive Uncertain Reaction-Diffusion Systems........................
.................................................................... Y. Kao, S. Ma, H. Xia, C. Wang, and Y. Liu 1154
Fixed-Time Consensus Tracking for Multi-Agent Systems With a Nonholomonic Dynamics .........................
................................................................................. W. Mi, L. Luo, and S. Zhong 1161
Globally Stabilizing Triangularly Angle Rigid Formations ............. ... . ... ... .. L. Chenand Z. Sun 1169
Distributed Adaptive Tracking Control for High-Order Nonlinear Multiagent Systems Over Event-Triggered
COMMUNICATION . o\ttt ettt et e e e e e e et e et C. Deng, C. Wen, W. Wang, X. Li, and D. Yue 1176
Controllability of Nonlinear Impulsive and Switching Systems With Input Delay ........ J. Yan, B. Hu, and Z.-H. Guan 1184
Local and Global Stabilization of Switched Linear Systems With Actuator Saturation ......... T Hou, Y. Li,and Z. Lin ~ 1192
Extremum-Seeking Control for a Class of Mechanical Systems ........... ...ttt R. Suttner 1200
Adaptive Optimization With Decaying Periodic Dither Signals .............. ... .. ... ... .. S. Xieand L. Y. Wang 1208
Stabilization of Markovian Jump Boolean Control Networks via Event-Triggered Control............................
..................................................................... B. Chen, J. Cao, G. Lu, and L. Rutkowski 1215

(Contents Continued on Back Cover)


https://ieeexplore.ieee.org/document/9697424/
https://ieeexplore.ieee.org/document/9721591/
https://ieeexplore.ieee.org/document/9713731/
https://ieeexplore.ieee.org/document/9709111/
https://ieeexplore.ieee.org/document/9714785/
https://ieeexplore.ieee.org/document/9769945/
https://ieeexplore.ieee.org/document/9763308/
https://ieeexplore.ieee.org/document/9916109/
https://ieeexplore.ieee.org/document/9695322/
https://ieeexplore.ieee.org/document/9699027/
https://ieeexplore.ieee.org/document/9691908/
https://ieeexplore.ieee.org/document/9705530/
https://ieeexplore.ieee.org/document/9691881/
https://ieeexplore.ieee.org/document/9691820/
https://ieeexplore.ieee.org/document/9738447/
https://ieeexplore.ieee.org/document/9695221/
https://ieeexplore.ieee.org/document/9695223/
https://ieeexplore.ieee.org/document/9705144/
https://ieeexplore.ieee.org/document/9705062/
https://ieeexplore.ieee.org/document/9707861/
https://ieeexplore.ieee.org/document/9695172/
https://ieeexplore.ieee.org/document/9705120/
https://ieeexplore.ieee.org/document/9800691/
https://ieeexplore.ieee.org/document/9709147/
https://ieeexplore.ieee.org/document/9705066/
https://ieeexplore.ieee.org/document/9714012/
https://ieeexplore.ieee.org/document/9705094/
https://ieeexplore.ieee.org/document/9709133/
https://ieeexplore.ieee.org/document/9709134/
https://ieeexplore.ieee.org/document/9705061/
https://ieeexplore.ieee.org/document/9709139/
https://ieeexplore.ieee.org/document/9713686/

(Contents Continued from Page 645)

Effects of Jamming Attacks on Wireless Networked Control Systems Under Disturbance ............................
...................................................................... A. Cetinkaya, H. Ishii, and T. Hayakawa
Semiglobal Leader-Following Output Consensus of Discrete-Time Heterogeneous Linear Systems Subject to Actuator
Position and Rate Saturation.......... ... e P. Zhou and B. M. Chen
Semidecentralized Zeroth-Order Algorithms for Stochastic Generalized Nash Equilibrium Seeking ...................
....................................................................................... S. Zou and J. Lygeros
LQG Reference Tracking With Safety and Reachability Guarantees Under Unknown False Data Injection Attacks. ... ..
................................................................................... Z. Li, L. Niu, and A. Clark
Conditions for Convergence of Dynamic Regressor Extension and Mixing Parameter Estimators Using LTI Filters .. . ..
......................................................................................... B. Yi and R. Ortega
Dual Effect, Certainty Equivalence, and Separation Revisited: A Counterexample and a Relaxed Characterization for

OPHMALILY . . ..ot M. S. Derpich and S. Yiiksel
Observability Decomposition of Boolean Control Networks ............. ..o, Y Liand J. Zhu
Distributed Banach—Picard Iteration for Locally Contractive Maps. .. .... F. Andrade, M. A. T. Figueiredo, and J. Xavier

S-NEAR-DGD: A Flexible Distributed Stochastic Gradient Method for Inexact Communication. .....................

......................................................................... G. Oliva, R. Setola, and A. Gasparri
On Preserving-Excitation Properties of Kreisselmeier’s Regressor Extension Scheme.............. ... ... ... ...
.................................................... S. Aranovskiy, R. Ushirobira, M. Korotina, and A. Vedyakov

1223

1231

1237

1245

1253

1259

1267

1275

1281

1288

1296



https://ieeexplore.ieee.org/document/9721128/
https://ieeexplore.ieee.org/document/9928321/
https://ieeexplore.ieee.org/document/9713702/
https://ieeexplore.ieee.org/document/9720207/
https://ieeexplore.ieee.org/document/9709137/
https://ieeexplore.ieee.org/document/9713734/
https://ieeexplore.ieee.org/document/9709108/
https://ieeexplore.ieee.org/document/9718159/
https://ieeexplore.ieee.org/document/9714790/
https://ieeexplore.ieee.org/document/9763423/
https://ieeexplore.ieee.org/document/9767689/

IEEE

CONTROL SYSTEMS LETTERS

A PUBLICATION OF THE IEEE CONTROL SYSTEMS SOCIETY

_ IEEE
— CSS

2023 VOLUME 7 NUMBER 2 (PAPERS from 56 to 110)

PAPERS

Distributed Hybrid Observer With Prescribed Convergence Rate for a Linear Plant Using Multi-Hop

Decomposition, R. Bertollo, P. Milldn, L. Orihuela, A. Seuret and L. Zaccarian....................cccuu...... pp. 331-336
Robust Global Asymptotic Stabilization of Linear Cascaded Systems With Hysteretic Interconnection, A.
Bosso, L. Zaccarian, A. Tilli @Nnd M. BAIDIEHi.............coccuiiiiiiiniiiiiiiei ettt ettt pp. 337-342
Revisiting PGD Attacks for Stability Analysis of High-Dimensional Nonlinear Systems and Perception-Based
Control, A. Havens, D. Kevian, P. Seiler, G. Dullerud and B. HU .............uuuueeeeeeeeeeiieeiiiiiiiiiiiiieeeeeeeeenns pp. 343-348
Safe Control for Nonlinear Systems With Stochastic Uncertainty via Risk Control Barrier Functions, A.
Singletary, M. ANMAdi QNA A. D. AMNES..........uueeeeccreeeeeeiieeeeeeecteee e eecite e e e e sttae e e s ssbaae e s esabaee e e enasaaeeens pp. 349-354
Robust Successor and Precursor Sets of Hybrid Systems Using Hybrid Zonotopes, J. A. Siefert, T. J. Bird, J. P.
Koeln, N. Jain and H. C. PANGDOIN ............uuueeeeieiiieeeecieee e eecttee e e etteee e e setae e e e e sirae e e e sasaeeeeenssaeeaeenns pp. 355-360
PARS-Push: Personalized, Asynchronous and Robust Decentralized Optimization, M. T. Toghani, S. Lee and C.
YN U o T2 UUUURURO: pp. 361-366
Optimization-Based Safe Stabilizing Feedback With Guaranteed Region of Attraction, P. Mestres and J.
COPEBS ..ttt e ettt e e e e et e e e e e ettt ae e e e et bbaeeeeeabaaeeeeasbbaaaesastsaeeeeastaeaeeeassbasaeeastaaeeeaanstaeeeeaanns pp. 367-372
Control of Multistability Through Local Sensitivity Analysis: Application to Cellular Decision-Making Networks,
R. Moreno-Morton GNA A. FIONCi........coccueeeee it e e eetee e et e e e s e e s s sate e e e e saaeeeesessaneeeeennns pp. 373-378
Target Tracking Subject to Intermittent Measurements Using Attention Deep Neural Networks, Z. I. Bell, R.
Sun, K. Volle, P. Ganesh, S. A. Nivison and W. E. DiXORN ......uuuueeeeieieeeiiiiiiiiiiiiiiiiiiiieeeeeeeeeeevveeeeessaaans pp. 379-384
On the Stability of the Soft Pendulum With Affine Curvature: Open-Loop, Collocated Closed-Loop, and
Switching Control, M. Trumié, C. D. Santina, K. Jovanovic and A. Fagiolini ..............ccccceeeecvveneenns pp. 385-390
On Decentralized H-Infinity Optimal Positive Systems, E. Vladu and A. Rantzer.................c..ucc...... pp. 391-394

Secure Formation Control via Edge Computing Enabled by Fully Homomorphic Encryption and Mixed
Uniform-Logarithmic Quantization, M. Marcantoni, B. Jayawardhana, M. P. Chaher and K.

BURNTE. .o e e e e e e e e e e e e e e e e e e e e e et e— et —————————————aaaeeeeeeaaaaee saeeaaeaeanes pp. 395-400
An Adaptive Distributed Protocol for Finite-Time Infimum or Supremum Dynamic Consensus, M. Lippi, A.
Furchi, A. Marino GNd A. GOSPAIT .......eeeeeueeieeieieiiee ettt ettt e st s sbte e sbe e e s beeesesteeseneeeeans pp. 401-406
Computing Stabilizing Feedback Gains via a Model-Free Policy Gradient Method, I. K. Ozaslan, H. Mohammadi
Lo T o I 1Y B O Lo 1V o T o1 ol UURTR pp. 407-412
Decentralized Temperature and Storage Volume Control in Multiproducer District Heating, J. E. Machado, J.
Ferguson, M. Cucuzzella and J. M. A. SCREIPEN............oueeeeecieeeeeeeieee et ecitee e erree e e saae e e pp. 413-418
Stochastic Learning Rate With Memory: Optimization in the Stochastic Approximation and Online Learning
Settings, T. Mamalis, D. StipanovVic and P. VOUIGQIIS ...........ccueeeeeciieeeieiiiiee e eeciee e ecveee e seavee e e pp. 419-424

On Forward Kinematics of a 3SPR Parallel Manipulator, M. Roudneshin, K. Ghaffari and A. G.
AGROGM....... oo e e et e e e et e e e e e ba e e e e e e bb e e e e e abbae e e e e bbeeeeeattaaeeeeataaeeeeanraes pp. 425-430


https://ieeexplore.ieee.org/document/9815089/
https://ieeexplore.ieee.org/document/9816006/
https://ieeexplore.ieee.org/document/9814867/
https://ieeexplore.ieee.org/document/9810987/
https://ieeexplore.ieee.org/document/9815835/
https://ieeexplore.ieee.org/document/9817441/
https://ieeexplore.ieee.org/document/9816058/
https://ieeexplore.ieee.org/document/9817085/
https://ieeexplore.ieee.org/document/9825715/
https://ieeexplore.ieee.org/document/9811102/
https://ieeexplore.ieee.org/document/9817094/
https://ieeexplore.ieee.org/document/9816051/
https://ieeexplore.ieee.org/document/9816009/
https://ieeexplore.ieee.org/document/9814885/
https://ieeexplore.ieee.org/document/9817450/
https://ieeexplore.ieee.org/document/9809984/
https://ieeexplore.ieee.org/document/9817084/

Congestion-Aware Path Coordination Game With Markov Decision Process Dynamics, S. H. Q. Li, D. Calderone

Lo T o I T Vol | =2 -2 URRTN pp. 431-436
On Local Entropy, Stochastic Control, and Deep Neural Networks, M. Pavon .............ccceeeeeeeeennn.. pp. 437-441
Connectivity of the Feasible and Sublevel Sets of Dynamic Output Feedback Control With Robustness
Constraints, B. HU GNA Y. ZRENG ...........uuueeieeeeeeee ettt e e e e e e et tae e e e e e e e e e e e aaaaaaeeeeaaaaaeeenn pp. 442-447
Safety Verification of Stochastic Systems: A Repetitive Scenario Approach, A. Salamati and M.
W o 1111 2] OO P PRSPt pp. 448-453
Stability Analysis of a Class of Discontinuous Discrete-Time Systems, F. Ferrante and G.
VAIMOIDIGQ. ......... ettt ettt ettt st e e s b e e e s bt e e s aate e s nb e e s aabeeenabee s pp. 454-459
Constructing MDP Abstractions Using Data With Formal Guarantees, A. Lavaei, S. Soudjani, E. Frazzoli and M.
W [0 1o ] O OO pp. 460-465

Modeling and Attitude Control of Spacecraft With an Unbalanced Rotating Device, D. Invernizzi. pp. 466-471
Filtering Over Non-Gaussian Channels: The Role of Anytime Capacity, Z. Liu, A. Conti, S. K. Mitter and M. Z.

WIN ... s e e e s e e e e e e e e e e e e e e e et e e et b bt ————————aaaeeeeeeeeaeeeeeeeeeereeerattrtttara———————— pp. 472-477
Learning Gaussian Hidden Markov Models From Aggregate Data, R. Singh and Y. Chen................ pp. 478-483
Data-Based Fault Diagnosis via Dissipativity-Shaping, W. Li, Y. Yan and J. Bao ..........cc.cccccecueeennee.. pp. 484-489
Multi-Symmetric Lyapunov Equations, X. Gao, M. E. Villanueva and B. Houska..............cccccceeeue... pp. 490-495
NMPC-Based Cooperative Strategy to Lure Two Attackers Into Collision by Two Targets, A. Manoharan and
P B SUJIt vttt en e pp. 496-501
Reinforced Likelihood Box Particle Filter, Q. H. Lu, S. Fergani and C. Jauberthie ............................ pp. 502-507
Reinforcement Learning Enabled Autonomous Manufacturing Using Transfer Learning and Probabilistic
Reward Modeling, M. F. Alam, M. Shtein, K. Barton and D. Hoelzle..............cccccccoevueiriveinniennnnnnn.. pp. 508-513
Proportional-Retarded Controller Design for Single-Integrator Dynamics Against Unintentional Delays, H. Fan,
A. Ramirez, S. Mondié ANd R. SiDARI ...........ccccuueeieeiiiiee ettt e et e e e earee e e e araees pp. 514-519
Reduced-Order Observer Design for Robot Manipulators, A. Cristofaro and A. De Luca................ pp. 520-525
Recursively Feasible Data-Driven Distributionally Robust Model Predictive Control With Additive
Disturbances, C. MAIrK QNG S. Lil ......eeeeeeeeeioeeeeeee ettt e e ettt e e e e e e e e e e e e naa e e aeae s pp. 526-531
A Hierarchical MPC Approach to Car-Following via Linearly Constrained Quadratic Programming, F. Wu and
O Y B = o =] o PP PPUPPPTOPOt pp. 532-537
Opinion Paper: On The Teaching of Nonlinear Control: Challenges and Ideas, M. Maggiore ........ pp. 538-544
Opinion Paper: Competitive Epidemic Spreading Over Networks, M. Ye and B. D. O. Anderson ... pp. 545-552
Filtering Structures for a-Stable Systems, S. P. Talebi, S. J. Godsill and D. P. Mandic...................... pp. 553-558
Stability Verification for Heterogeneous Complex Networks via Iterative SOS Programming, S. Zhang, S. Song,
Lo WANG QN B. XUB......oooneeeieiiieeteeett ettt ettt ettt ettt e st e st e s sabt e e s bt e e sbaeesenteeeenneeeans pp. 559-564
A Measure-Driven Approach for Exact Solution of Gauss’ Variational Equations Under Impulse Control, M. W.
Harris, D. K. Geller N S. SAUSTEEN .............uveeeeeeeiie ettt eectee e e et e e e e etre e e e e e arae e e e e stbaeeeeenns pp. 565-570
Observability Analysis of Receiver Localization via Pseudorange Measurements From a Single LEO Satellite,
X Yo ] oToTe o Je Tg Lo VAN 1V B o KXY kUSRSt pp. 571-576
Cascade Control for Robust Tracking of Continuum Soft Robots With Finite-Time Convergence of Pneumatic
System, J. E. Ayala-Carrillo, V. Parra-Vega, E. Olguin-Diaz and C. A. Trejo-Ramos..............c........... pp. 577-582

Interacting With COVID-19: How Population Behavior, Feedback and Memory Shaped Recurrent Waves of
the Epidemic, F. Montefusco, A. Procopio, I. M. Bulai F. Amato, M. G. Pedersen and C.

(000X Y=T 1 4] Lo TSR pp. 583-588
A Persistency of Excitation Condition for Continuous-Time Systems, P. Rapisarda, M. K. Camlibel and H. J. van
Lo Lo [ L= SRS pp. 589-594
Reachability Analysis Using Spectrum of Koopman Operator, B. Umathe, D. Tellez-Castro and U.
1oL ) o USRS pp. 595-600

Location Secrecy Enhancement in Adversarial Networks via Trajectory Control, M. J. Khojasteh, A. A. Saucan,
Z. Lit, A. CONti ANA M. Z. Wittt e ettt e e e e e e e e e e e e s sabbtaaaeeaaaaeeeeeennnnnsees pp. 601-606


https://ieeexplore.ieee.org/document/9817454/
https://ieeexplore.ieee.org/document/9825714/
https://ieeexplore.ieee.org/document/9814881/
https://ieeexplore.ieee.org/document/9809977/
https://ieeexplore.ieee.org/document/9797809/
https://ieeexplore.ieee.org/document/9815301/
https://ieeexplore.ieee.org/document/9812741/
https://ieeexplore.ieee.org/document/9825736/
https://ieeexplore.ieee.org/document/9810354/
https://ieeexplore.ieee.org/document/9840911/
https://ieeexplore.ieee.org/document/9810343/
https://ieeexplore.ieee.org/document/9847344/
https://ieeexplore.ieee.org/document/9844145/
https://ieeexplore.ieee.org/document/9814884/
https://ieeexplore.ieee.org/document/9837310/
https://ieeexplore.ieee.org/document/9849836/
https://ieeexplore.ieee.org/document/9861717/
https://ieeexplore.ieee.org/document/9865190/
https://ieeexplore.ieee.org/document/9865218/
https://ieeexplore.ieee.org/document/9858082/
https://ieeexplore.ieee.org/document/9870070/
https://ieeexplore.ieee.org/document/9870059/
https://ieeexplore.ieee.org/document/9872050/
https://ieeexplore.ieee.org/document/9810994/
https://ieeexplore.ieee.org/document/9888766/
https://ieeexplore.ieee.org/document/9878133/
https://ieeexplore.ieee.org/document/9882335/
https://ieeexplore.ieee.org/document/9817407/
https://ieeexplore.ieee.org/document/9826815/

Kernel-Based Impulse Response Estimation Using Perturbation Signals With Harmonic Suppression, A. H.

TN ettt e et e e e e e et e e e ettt ——————————————————————————iiseeeeeteeeteattetettet . —————————————————————. pp. 607-612
On the Emergent Hypocycloidal and Epicycloidal Formations in a Swarm of Double Integrator Agents, G.
Fedele ANd L. D'AIfONSO ........coooueeeeeeiiieieeeee ettt ettt ettt e sate e st s st s e s bte e s sbaeesaanes pp. 613-618
Combined Left and Right Temporal Robustness for Control Under STL Specifications, A. Rodionova, L.
Lindemann, M. Morari Gnd G. J. POPPAS ...........uueeeieecieeeececiieee e sieee e esceee e e seee e s e ssavtees e esnaneeesenans pp. 619-624
A Practically Stabilizing Model Predictive Control Scheme for Switched Affine Systems, M. T. Augustine and
[0 U R o 14 PP UOTUTSTPR pp. 625-630
Fixed-Time Convergence in Continuous-Time Optimization: A Fractional Approach, Y. Chen, F. Wang and B.
WWONG oo e e e e e e e e e et ettt ettt ettt bbbt eeeaeeeeeaeeeeeeeee et e et et et t et raataraaaaaaaaan pp. 631-636
Reduced-Order Min-Max Guaranteed Cost Control for Finite-Time Boundedness of Uncertain Linear Systems
Using Output Feedback, A. Dinesh and A. K. MUllQ..................uueeeeiiiiiiiiiiiciiiieeeee e pp. 637-642
Inverse Matrix Games With Unique Quantal Response Equilibrium, Y. Yu, J. Salfity, D. Fridovich-Keil and U.
o] ootV TSP pp. 643-648
Temporal Forward—Backward Consistency, Not Residual Error, Measures the Prediction Accuracy of Extended
Dynamic Mode Decomposition, M. Haseli and J. COrtés.............ccuuuimmiuiiniininiiieiniieeeiiee e pp. 649-654

3-D Nonlinear Guidance Law for Target Circumnavigation, A. Sinha and Y. Cao.............ccccuuueenn. pp. 655-660


https://ieeexplore.ieee.org/document/9896935/
https://ieeexplore.ieee.org/document/9903849/
https://ieeexplore.ieee.org/document/9903850/
https://ieeexplore.ieee.org/document/9904848/
https://ieeexplore.ieee.org/document/9915791/
https://ieeexplore.ieee.org/document/9911617/
https://ieeexplore.ieee.org/document/9920011/
https://ieeexplore.ieee.org/document/9917469/
https://ieeexplore.ieee.org/document/9924233/

Cover credit: Jason Harlowe

Background image licensed by Ingram Publishing.

>> DEPARTMENTS

Digital Object Identifier 10.1109/MCS.2022.3216940

" syitems

28

44

10

11

13

14

15

February 2023 Volume 43 Number 1
WWW.IEEECSS.ORG/PUBLICATIONS/CSM

Modeling and Control of Ultracold Atoms
Trapped in an Optical Lattice

An example-driven tutorial on quantum control

MARCO M. NICOTRA, JIEQIU SHAO, JOSHUA COMBES,

ANNE CROSS THEURKAUF, PENINA AXELRAD, LIANG-YING CHIH,
MURRAY HOLLAND, ALEX A. ZOZULYA, CATIE K. LEDESMA,
KENDALL MEHLING, and DANA Z. ANDERSON

Shared Control of Robot Manipulators
With Obstacle Avoidance

A deep reinforcement learning approach
MATTEO RUBAGOTTI, BIANCA SANGIOVANNI,
AIGERIM NURBAYEVA, GIAN PAOLO INCREMONA,
ANTONELLA FERRARA, and ALMAS SHINTEMIROV

FROM THE EDITOR

People in Control, Ph.D.s in Control, Institutes in Control

ABOUT THIS ISSUE
Everyone in Control, Everywhere

PRESIDENT’S MESSAGE
Are You Nuts?

CSS NEWS

Notice to Members

25 YEARS AGO
Snake Robot Free Climbing

MEMBER ACTIVITIES
Passing the Torch

PUBLICATION ACTIVITIES
New Editorial Board Members

TECHNICAL ACTIVITIES
Technical Committee on Aerospace Control

Technical Committee on Intelligent Control

FEBRUARY 2023 < IEEE CONTROL SYSTEMS 1


https://ieeexplore.ieee.org/document/10015625/
https://ieeexplore.ieee.org/document/10015622/
https://ieeexplore.ieee.org/document/10015593/
https://ieeexplore.ieee.org/document/10015592/
https://ieeexplore.ieee.org/document/10015544/
https://ieeexplore.ieee.org/document/10015537/
https://ieeexplore.ieee.org/document/10015611/
https://ieeexplore.ieee.org/document/10015621/
https://ieeexplore.ieee.org/document/10015591/
https://ieeexplore.ieee.org/document/10015539/
https://ieeexplore.ieee.org/document/10015627/
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10015594

>»> DEPARTMENTS

20 PEOPLEIN CONTROL
Daniel Y. (Danny) Abramovitch

Shinkyu Park

64 FOCUS ON EDUCATION
Thoughts on Furthering the Control Education
of Practicing Engineers

89 PuDs IN CONTROL
Pieter Van Goor

Tom Chaffey

94  INSTITUTES IN CONTROL
Systems and Control Engineering at IIT Bombay

98 BOOKSHELF

Controller Design for Distributed Parameter Systems
Book Announcements

102 CONFERENCE REPORTS
The 30th Mediterranean Conference on Control
and Automation

104 CONFERENCE CALENDAR

( )

- J

IEEE PERIODICALS
MAGAZINES DEPARTMENT
445 Hoes Lane, Piscataway,
NJ 08854 USA

Senior Manager, Journals Production
Katie Sullivan

Senior Journals Production Manager
Shannon Campos

Senior Art Director
Janet Dudar

Associate Art Director
Gail A. Schnitzer

Production Coordinator
Theresa L. Smith

Advertising Production Manager
Felicia Spagnoli

Production Director

Peter M. Tuohy

Director, Business Development —
Media & Advertising
Mark David

Editorial Services Director
Kevin Lisankie

Senior Director
Publishing Operations
Dawn M. Melley

IEEE prohibits discrimination, harassment,
and bullying. For more information, visit
https:/lwww.ieee.orglabout/corporate/
governance/p9-26.html.

MISSION STATEMENT AND SCOPE: As the official means of communication for the IEEE Control Systems Society, /EEE Control
Systems publishes interesting, useful, and informative material on all aspects of control system technology for the benefit of
control educators, practitioners, and researchers. With this mission statement in mind, /EEE Control Systems encourages submis-
sions, both feature articles and columns, on all aspects of control system technology.
SUBMISSION OF MANUSCRIPTS: A feature article typically provides an in-depth treatment of either an application of control tech-
nology, a tutorial on some area of control theory, or an innovation in control education.

IEEE Control Systems publishes a variety of columns. “Applications of Control” columns are industrially oriented summaries
of innovations in control technology. “Focus on Education” typically describes some aspect of education such as novel control
experiments. “Lecture Notes” can be theoretical in nature as long as they have clear tutorial value and intent. See recent issues
for examples of these and other types of columns. Authors are encouraged to contact the editor-in-chief about the suitability of
potential columns.

A detailed Author’s Guide, a sample formatted manuscript, and LATEX template can be found at http://ieeecss.org/publication/
ieee-control-systems-magazine. The specifications in this guide should be followed by all submissions.

All manuscripts should be submitted electronically to the /EEE Control Systems website, https://css.paperplaza.net/conferences/
scripts/start.pl, with inquiries on appropriateness of content e-mailed to r.sepulchre@eng.cam.ac.uk.

SPECIAL ISSUES: /EEE Control Systems encourages proposals for special issues. Proposers are encouraged to contact the editor-
in-chief to discuss potential topics.

BOOKS AND CONFERENCES: Submit information about recently published books to the associate editor for book reviews. Sub-
mit information about past and future conferences to the corresponding editor for conferences.

ADVERTISING: /EEE Control Systems accepts advertising for educational products, books, software, conferences, employment, and
control-related technology. For information about advertising, contact Mark David, m.david@ieee.org, +1 732 465 6473.

IEEE CONTROL SYSTEMS—(ISSN 1066-033X) (ISMAD7) is published bimonthly by The Institute of Electrical and Electronics
Engineers, Inc. Headquarters: 3 Park Avenue, 17th Floor, New York, NY 10016, U.S.A. +1 212 419 7900. Responsibility for the
contents rests upon the authors and not upon the IEEE, the Society, or its members. To order individual copies for members and
nonmembers, please e-mail the IEEE Contact Center at contactcenter@ieee.org. Member and nonmember subscription prices
available on request. Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries are permit-
ted to photocopy beyond the limits of the U.S. Copyright law for private use of patrons: 1) those post-1977 articles that carry
a code at the bottom of the first page, provided the per-copy fee indicated in the code is paid through the Copyright Clearance
Center, 222 Rosewood Drive, Danvers, MA 01970, U.S.A.; and 2) pre-1978 articles without fee. For other copying, reprint, or
republication permission, write to: Copyrights and Permissions Department, IEEE Service Center, 445 Hoes Lane, Piscataway
NJ 08854, U.S.A. Copyright © 2023 by The Institute of Electrical and Electronics Engineers, Inc. All rights reserved. Periodicals
postage paid at New York, NY, and at additional mailing offices. Postmaster: Send address changes to /EEE Control Systems, |EEE,
445 Hoes Lane, Piscataway, NJ 08854 U.S.A. Canadian GST #125634188 Printed in U.S.A

2

IEEE CONTROL SYSTEMS >» FEBRUARY 2023



https://ieeexplore.ieee.org/document/10015706/
https://ieeexplore.ieee.org/document/10015620/
https://ieeexplore.ieee.org/document/10015588/
https://ieeexplore.ieee.org/document/10015614/
https://ieeexplore.ieee.org/document/10015607/
https://ieeexplore.ieee.org/document/10015605/
https://ieeexplore.ieee.org/document/10015603/
https://ieeexplore.ieee.org/document/10015540/
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10015589
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10015613
https://ieeexplore.ieee.org/document/10015626/
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10015541

UPCOMING CONFERENCES

American Control Conference
ACC 2023
May 31 - June 2, San Diego, CA, USA

LCSS Option Submission
September 92022 (Passed)

Manuscript Submission
October 3, 2022 (Passed)

Acceptance/Rejection Notice
January 22, 2023

Final Manuscript Submission
March 13, 2023

https://acc2023.a2¢2.org/



https://acc2023.a2c2.org/

Conference \on
Control Technology and Applications

CCTA 2023
August 23-25, Bridgetown, Barbados

Paper Submission Opens:
November 4, 2022

Paper Submission Due:

Janvary-31-2023 (Passed)

Decision Notification:
April 21, 2023

Registration Opens:
Middle of May, 2023

Final Submissions:
Middle of June, 2023

https://ieeeccta.org/



https://ieeeccta.org/

RS
I
Y
& .
Rl
-

Conference on Decision and Conirol
CDC 2023

December 13-15, Singapore

Initial Paper to L-CSS with CDC option
March 3, 2023
Invited Session Proposals
March 10, 2023
Initial Paper Submission
March 17, 2023
Workshop Proposals
May 1, 2023
Decision Notification
Mid-July, 2023
Final Submission
September 10, 2023

https://cdc2023.ieeecss.org/



https://cdc2023.ieeecss.org/

A A

¥
WS

American Control Conference

ACC 2024
July 8-12, Toronto, Canada

L-CSS option Submission
September 08, 2023

ACC Manuscript Submission
September 22, 2023

Acceptance/Rejection Notice
January 22, 2024

Final Manuscript Submission
March 13, 2024

https://acc2024.a2c2.org/



https://acc2024.a2c2.org/

