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Natural Gas Flow Solvers Using Convex Relaxation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. K. Singh and V. Kekatos 1283
Continuous-Time Optimization Dynamics Mirroring ADMM Architecture and Passivity-Based Robustification

Against Delays . . . . . . . . . . . . . . . . . . T. Miyano, S. Yamashita, T. Hatanaka, K. Shibata, T. Jimbo, and M. Fujita 1296
Distributed Resilient Observer-Based Fault-Tolerant Control for Heterogeneous Multiagent Systems Under

Actuator Faults and DoS Attacks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Deng and C. Wen 1308
Robust Formation Tracking Control for Multiple Quadrotors Subject to Switching Topologies. . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Liu, Y. Wang, F. L. Lewis, and K. P. Valavanis 1319
Distributed Data Fusion for On-Scene Signal Sensing With a Multi-UAV System . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B. Du, R. Mao, N. Kong, and D. Sun 1330
Output-Based Periodic Event-Triggered Control for Nonlinear Plants: An Approximate-Model Method . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Yu, T. Chen, and F. Hao 1342
Optimal Control and Stabilization for Networked Control Systems With Asymmetric Information . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Liang, J. Xu, and H. Zhang 1355
Privacy-Preserving Distributed Online Optimization Over Unbalanced Digraphs via Subgradient Rescaling . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Xiong, J. Xu, K. You, J. Liu, and L. Wu 1366
Range-Based Coordinate Alignment for Cooperative Mobile Sensor Network Localization. . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K. You, Q. Chen, P. Xie, and S. Song 1379
Joint Estimation of Topology and Injection Statistics in Distribution Grids With Missing Nodes . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Deka, M. Chertkov, and S. Backhaus 1391
Network Design for Controllability Metrics . . . . . . . . .C. O. Becker, S. Pequito, G. J. Pappas, and V. M. Preciado 1404
Time-Difference-of-Arrival (TDOA)-Based Distributed Target Localization by A Robotic Network . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O. Ennasr and X. Tan 1416
Learning With End-Users in Distribution Grids: Topology and Parameter Estimation . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Park, D. Deka, S. Backhaus, and M. Chertkov 1428
Leveraging Generators With Complementary Capabilities for Robust Multistage Power Grid Operations . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Zhao, Y. Zou, X. Lin, D. Aliprantis, H. N. V. Pico, M. Chen, and A. Castillo 1441
Distributed Robust Event-Triggered Control Strategy for Multiple High-Speed Trains With Communication

Delays and Input Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Zhao, X. Dai, P. Zhou, and T. Yang 1453
Optimizing the Coherence of a Network of Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. Mackin and S. Patterson 1465
Distributed Bilayered Control for Transient Frequency Safety and System Stability in Power Grids . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Zhang and J. Cortés 1476
A Novel Fault Detection Method Under Weighted Try-Once-Discard Scheduling Over Sensor Networks . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Ju, G. Wei, D. Ding, and S. Liu 1489
Generalized Convex Hull Pricing for the AC Optimal Power Flow Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Garcia, H. Nagarajan, and R. Baldick 1500
Min-Max Tours and Paths for Task Allocation to Heterogeneous Agents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Prasad, H.-L. Choi, and S. Sundaram 1511
Pinning Controllability of k-ValuedLogical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. Li, D. Wang, and Y. Tang 1523
Bias Estimation in Sensor Networks . . . . . . . . . . . . . . . . . . . . . . . M. Shi, C. De Persis, P. Tesi, and N. Monshizadeh 1534
Distributed Rigidity Recovery in Distance-Based Formations Using Configuration Lattice . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. M. Amani, G. Chen, M. Jalili, X. Yu, and L. Stone 1547

(Contents Continued on Page 1055)

https://ieeexplore.ieee.org/document/8959085/
https://ieeexplore.ieee.org/document/8959152/
https://ieeexplore.ieee.org/document/8985554/
https://ieeexplore.ieee.org/document/8964500/
https://ieeexplore.ieee.org/document/8964498/
https://ieeexplore.ieee.org/document/8988180/
https://ieeexplore.ieee.org/document/8988214/
https://ieeexplore.ieee.org/document/8988210/
https://ieeexplore.ieee.org/document/8988185/
https://ieeexplore.ieee.org/document/8989810/
https://ieeexplore.ieee.org/document/9013071/
https://ieeexplore.ieee.org/document/9005198/
https://ieeexplore.ieee.org/document/9013057/
https://ieeexplore.ieee.org/document/9013085/
https://ieeexplore.ieee.org/document/9013030/
https://ieeexplore.ieee.org/document/9019621/
https://ieeexplore.ieee.org/document/9019629/
https://ieeexplore.ieee.org/document/9022930/
https://ieeexplore.ieee.org/document/9031325/
https://ieeexplore.ieee.org/document/9031561/
https://ieeexplore.ieee.org/document/9031352/
https://ieeexplore.ieee.org/document/9031558/
https://ieeexplore.ieee.org/document/9031345/
https://ieeexplore.ieee.org/document/9031310/
https://ieeexplore.ieee.org/document/9034068/
https://ieeexplore.ieee.org/document/9044423/
https://ieeexplore.ieee.org/document/9050844/
https://ieeexplore.ieee.org/document/9054958/
https://ieeexplore.ieee.org/document/9054954/
https://ieeexplore.ieee.org/document/9054994/


(Contents Continued from Page 1054)

Robust Event-Triggered Dynamic Average Consensus Against Communication Link Failures With Application
to Battery Control . . . . . . . . . . . . . . . . . . L. Xing, Q. Xu, C. Wen, Y.-C. Tian, Y. Mishra, G. Ledwich, and Y. Song 1559

Trajectory Optimization of Autonomous Agents With Spatio-Temporal Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Meng and C. G. Cassandras 1571

https://ieeexplore.ieee.org/document/9064933/
https://ieeexplore.ieee.org/document/9069427/


OCTOBER 2020 VOLUME 4 NUMBER 4 ICSLBO (ISSN 2475-1456)

PAPERS

On Dead-Time Compensation in Repetitive Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Mirkin 791
On Assessing Control Actions for Epidemic Models on Temporal Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L. Zino, A. Rizzo, and M. Porfiri 797
Observability of Nonlinear Time–Delay Systems and Its Application to Their State Realization . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C. Califano and C. H. Moog 803
Uniform Detectability of Linear Time Varying Systems With Exponential Dichotomy . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Tranninger, R. Seeber, M. Steinberger, and M. Horn 809
Near-Optimal MAP Estimation for Markov Jump Linear Systems Using Relaxed Dynamic Programming . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. R. P. Andriën and D. J. Antunes 815
Controllability Maximization of Large-Scale Systems Using Projected Gradient Method . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .K. Sato and A. Takeda 821
Compositional Quantification of Invariance Feedback Entropy for Networks of Uncertain Control Systems . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. S. Tomar and M. Zamani 827
Amidst Data-Driven Model Reduction and Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .N. Monshizadeh 833
On Multiconsensus of Multi-Agent Systems Under Aperiodic and Asynchronous Sampling . . . . . . . M. Mattioni 839
Compositional Construction of Control Barrier Certificates for Large-Scale Stochastic Switched Systems . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Nejati, S. Soudjani, and M. Zamani 845
Integrated Neural Networks for Nonlinear Continuous-Time System Identification . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B. Mavkov, M. Forgione, and D. Piga 851
Feedback Stabilization of Third-Order Switched Linear Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Sun 857
A Robust Internal Model-Based Fractional Order Controller for Fractional Order Plus Time Delay Processes

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. P. Arya and S. Chakrabarty 862
A Feedback Nash Equilibrium for Affine-Quadratic Zero-Sum Stochastic Differential Games With Random

Coefficients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Moon 868
Fault Detection and Isolation for Linear Structured Systems . . . . . J. Jia, H. L. Trentelman, and M. K. Camlibel 874
NSM Converges to a k-NN Regressor Under Loose Lipschitz Estimates . . . E. T. Maddalena and C. N. Jones 880

(Contents Continued on Page ii)

https://ieeexplore.ieee.org/document/9086798/
https://ieeexplore.ieee.org/document/9089218/
https://ieeexplore.ieee.org/document/9086826/
https://ieeexplore.ieee.org/document/9088145/
https://ieeexplore.ieee.org/document/9090862/
https://ieeexplore.ieee.org/document/9091601/
https://ieeexplore.ieee.org/document/9087869/
https://ieeexplore.ieee.org/document/9091596/
https://ieeexplore.ieee.org/document/9091512/
https://ieeexplore.ieee.org/document/9091583/
https://ieeexplore.ieee.org/document/9094226/
https://ieeexplore.ieee.org/document/9094177/
https://ieeexplore.ieee.org/document/9094243/
https://ieeexplore.ieee.org/document/9094058/
https://ieeexplore.ieee.org/document/9094642/
https://ieeexplore.ieee.org/document/9097882/


(Contents Continued from Page i)

A Nonsmooth Newton Method for Linear Model-Predictive Control in Tracking Tasks for a Mobile Robot With
Obstacle Avoidance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Britzelmeier and M. Gerdts 886

On Matched Disturbance Suppression for Port-Hamiltonian Systems . . . J. Ferguson, D. Wu, and R. Ortega 892
Sequential Markov Games With Ordered Agents: A Bellman-Like Approach . . . . . . . .N. Yang and J. J. R. Liu 898
On the Sample Complexity of Data-Driven Inference of the L2-Gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M. Sharf 904
TuneMPC—A Tool for Economic Tuning of Tracking (N)MPC Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. De Schutter, M. Zanon, and M. Diehl 910
Model-Free Reinforcement Learning of Minimal-Cost Variance Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G. Jing, H. Bai, J. George, and A. Chakrabortty 916
On the Trajectory Generation of the Hydrodynamic Chaplygin Sleigh . . . . . . . N. Sansonetto and M. Zoppello 922
Robust Under-Approximations and Application to Reachability of Non-Linear Control Systems With

Disturbances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .E. Goubault and S. Putot 928
Function Approximation Technique Based Immersion and Invariance Control for Unknown Nonlinear

Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Bai, Y. Wang, M. Svinin, E. Magid, and R. Sun 934
Co-Optimization of VaR and CVaR for Data-Driven Stochastic Demand Response Auction . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Roveto, R. Mieth, and Y. Dvorkin 940
Positive Dynamical Networks in Neuronal Regulation: How Tunable Variability Coexists With Robustness

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Franci, T. O’Leary, and J. Golowasch 946
A Multiobjective LQR Synthesis Approach to Dual Control for Uncertain Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. Iannelli and R. S. Smith 952
Necessary Conditions of Optimality in the Gamkrelidze’s Form for State Constrained Problems With

Differential Inclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .N. T. Khalil and F. Lobo Pereira 958
On the Extinction–Free Stabilization of Predator-Prey Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Massaroli, F. Califano, A. Faragasso, A. Yamashita, and H. Asama 964
Recursive Bias-Correction Method for Identification of Piecewise Affine Output-Error Models . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Mejari, V. Breschi, and D. Piga 970
Distributed Collision-Free Motion Coordination on a Sphere: A Conic Control Barrier Function Approach . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Ibuki, S. Wilson, A. D. Ames, and M. Egerstedt 976
Extended, Unscented Kalman, and Sigma Point Multiple Distribution Estimation Filters for Nonlinear Discrete

State-Space Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Murata, I. Kawano, and K. Inoue 982
Private and Hot-Pluggable Distributed Averaging . . . . . I. L. Donato Ridgley, R. A. Freeman, and K. M. Lynch 988
An Extended Kalman Filter for Data-Enabled Predictive Control . . . . . . . D. Alpago, F. Dörfler, and J. Lygeros 994
Control Design for Risk-Based Signal Temporal Logic Specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . S. Safaoui, L. Lindemann, D. V. Dimarogonas, I. Shames, and T. H. Summers 1000
Stackelberg Strategy for Uncertain Markov Jump Delay Stochastic Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Mukaidani, R. Saravanakumar, H. Xu, and W. Zhuang 1006
A Discrete-Time Model for Swarm Formation With Coordinates Coupling Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. Fedele, L. D’Alfonso, and A. Bono 1012
Convergence Time Bounds for a Family of Second-Order Homogeneous State-Feedback Controllers . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Seeber 1018
Initial-State Estimation of Multi-Channel Networked Discrete Event Systems . . . .Y. Yao, Y. Tong, and H. Lan 1024
Achieving Almost Feedback-Linearization via Low-Power Extended Observer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Wu, A. Isidori, and L. Marconi 1030
Exact Complexity Certification of a Nonnegative Least-Squares Method for Quadratic Programming . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Arnström, A. Bemporad, and D. Axehill 1036
Hybrid Integrator-Gain Systems: A Remedy for Overshoot Limitations in Linear Control? . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . S. J. A. M. van den Eijnden, M. F. Heertjes, W. P. M. H. Heemels, and H. Nijmeijer 1042
Fast, Convexified Stochastic Optimal Open-Loop Control for Linear Systems Using Empirical Characteristic

Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. Sivaramakrishnan and M. M. K. Oishi 1048
Coordinated Lateral and Longitudinal Vehicle-Following Control of Connected and Automated Vehicles

Considering Nonlinear Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Y. Wang, N. Bian, L. Zhang, and H. Chen 1054
Oblique Projected Dynamical Systems and Incremental Stability Under State Constraints . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .W. P. M. H. Heemels, M. K. Camlibel, and M. F. Heertjes 1060

https://ieeexplore.ieee.org/document/9098879/
https://ieeexplore.ieee.org/document/9091603/
https://ieeexplore.ieee.org/document/9096340/
https://ieeexplore.ieee.org/document/9098876/
https://ieeexplore.ieee.org/document/9097289/
https://ieeexplore.ieee.org/document/9096367/
https://ieeexplore.ieee.org/document/9098917/
https://ieeexplore.ieee.org/document/9099222/
https://ieeexplore.ieee.org/document/9099860/
https://ieeexplore.ieee.org/document/9099127/
https://ieeexplore.ieee.org/document/9099299/
https://ieeexplore.ieee.org/document/9099297/
https://ieeexplore.ieee.org/document/9099885/
https://ieeexplore.ieee.org/document/9099881/
https://ieeexplore.ieee.org/document/9103064/
https://ieeexplore.ieee.org/document/9102247/
https://ieeexplore.ieee.org/document/9103524/
https://ieeexplore.ieee.org/document/9098892/
https://ieeexplore.ieee.org/document/9103015/
https://ieeexplore.ieee.org/document/9103559/
https://ieeexplore.ieee.org/document/9103565/
https://ieeexplore.ieee.org/document/9103545/
https://ieeexplore.ieee.org/document/9103505/
https://ieeexplore.ieee.org/document/9103521/
https://ieeexplore.ieee.org/document/9099886/
https://ieeexplore.ieee.org/document/9104668/
https://ieeexplore.ieee.org/document/9104661/
https://ieeexplore.ieee.org/document/9104729/
https://ieeexplore.ieee.org/document/9102260/
https://ieeexplore.ieee.org/document/9099816/


OCTOBER 2020  «  IEEE CONTROL SYSTEMS  1Digital Object Identifier 10.1109/MCS.2020.3005004

Cover credit: Feedback in online advertising 
involves plant smoothing, identification, and 
control. (Image courtesy of Niklas Karlsson  
and Pengchao Wei.)

	40	 �Feedback Control in  
Programmatic Advertising

		�  The frontier of optimization  
in real-time bidding

		�  NIKLAS KARLSSON

»   F E AT U R E S

	 3	 FROM THE EDITOR
		  Noble Use of Feedback

	 5	 ABOUT THIS ISSUE
		  Feedback Control in Online Advertising

	 8	 PRESIDENT’S MESSAGE
		�  Conferences in the IEEE Control Systems Society

	 11	 25 YEARS AGO
		  Model Predictive Control Using Neural Networks

	 13	 MEMBER ACTIVITIES
	 Making Lemonade

	 15	 TECHNICAL ACTIVITIES
	� Technical Committee on Smart Cities
	� Technical Committee on Systems and Synthetic Biology

Bid
Randomization

Exchange
B

Real-Time System

Ad Request

Ad Serving

b

bu

D
is

cr
et

e-
T

im
e 

In
pu

ts b∗

October 2020   Volume 40   Number 5

WWW.IEEECSS.ORG/PUBLICATIONS/CSM

»   D E PA R T M E N T S

15

40

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199372
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199370
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199337
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199351
https://ieeexplore.ieee.org/document/9199326/
https://ieeexplore.ieee.org/document/9199360/
https://ieeexplore.ieee.org/document/9199365/
https://ieeexplore.ieee.org/document/9199369/
https://ieeexplore.ieee.org/document/9199371/


2  IEEE CONTROL SYSTEMS  »  OCTOBER 2020

MISSION STATEMENT AND SCOPE: As the official means of communication for the IEEE Control Systems Society, IEEE 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, IEEE 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://www.ieeecss.org/publica-
tions/csm/submissions. The specifications in this guide should be followed by all submissions. 

All manuscripts should be submitted electronically to the IEEE Control Systems website, https://css.paperplaza.net/conferences/
scripts/start.pl, with inquiries on appropriateness of content emailed to r.sepulchre@eng.cam.ac.uk.
SPECIAL ISSUES: IEEE 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: IEEE 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 10016-5997, 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. The is a membership benefit of the IEEE Control 
Systems Society, and subscriptions are US$4.00 per member per year (included in Society fee). Replacement copies for members 
are available for US$20.00 (one copy only). Nonmembers can purchase individual copies for US$113. Nonmember subscription 
prices are available on request. Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries 
are permitted 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 Clear-
ance 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 © 2020 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 IEEE Control Systems,  
IEEE, 445 Hoes Lane, Piscataway, NJ 08854 U.S.A. Canadian GST #125634188� Printed in U.S.A

Senior Managing Editor 
Geraldine Krolin-Taylor

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

Staff Director 
Publishing Operations 
Dawn M. Melley

IEEE prohibits discrimination, harassment, 
and bullying. For more information, visit 
http://www.ieee.org/web/aboutus/whatis/
policies/p9-26.html.

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

Promoting Sustainable Forestry

SFI-01681

	 18	 PEOPLE IN CONTROL
		  Masaaki Nagahara
		  Melanie N. Zeilinger
		  Navin Khaneja
		  Nikolai Matni

	 27	 APPLICATIONS OF CONTROL
		�  The Industrial Control of Tower Cranes

	 78	 LECTURE NOTES
		�  An Introduction to Disk Margins

	 96	 BOOKSHELF
		�  Handbook of Model Predictive Control
		  Book Announcements

	 103	 CDC PREVIEW
		�  IEEE Conference on Decision and Control 2020 Preview

	 107	 CONFERENCE CALENDAR

	Cover 3	 ON THE LIGHTER SIDE

»   D E PA R T M E N T S

Hoisting Motor Trolley Motor Trolleying

Jib

Trolley
Hook

Hoisting

Tower
Slewing

Operator’s Cabin

Rotation Motor

27

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199363
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199364
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199374
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199376
https://ieeexplore.ieee.org/document/9199373/
https://ieeexplore.ieee.org/document/9199357/
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199378
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199361
https://ieeexplore.ieee.org/document/9199366/
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199375
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9199367


Conference on Decision and Control 

CDC 2020 

December 8–11, Jeju Island, Republic of Korea 
 

Initial Paper Submissions to L-CSS with CDC Option Due: 

March 17, 2020 (Passed) 
 

Invited Session Proposals Due: 

March 24, 2020 (Passed) 
 

Initial Paper Submissions Due: 

March 31, 2020 (Passed) 
 

Workshop Proposals Due: 

May 1, 2020 (Passed) 
 

Paper and Workshop Decision Notification: 

mid-July, 2020 
 

Accepted Papers Due: 

September 10, 2020 (Passed) 

 
http://cdc2020.ieeecss.org/  

http://cdc2020.ieeecss.org/


May 26–28, New Orleans, Louisiana, USA 

 

Manuscript Submission Deadline 

September 14, 2020 (Passed) 
 

Acceptance/Rejection Notice 

January 24, 2021 
 

Final Manuscript Submission Deadline 

March 15, 2021 

 
http://acc2021.a2c2.org/  

American Control Conference 

ACC 2021 

http://acc2021.a2c2.org/


 

August 8–11, San Diego, USA 

 

Initial Submissions 

January 19, 2021 

 
Decision Notification and Registration Opens 

April 19, 2021 

 
 

Final Submissions 

May 24, 2021 
 

 

 

 

https://ccta2021.ieeecss.org/  

Conference on 

Control Technology and Applications 

CCTA 2021 

https://ccta2021.ieeecss.org/


 

 

 

December 13–15, Austin, USA 

Conference on Decision and Control 

CDC 2021 


