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Books 
[1] Hao Liu, Deyuan Liu, Yan Wan, Frank L. Lewis, and Kimon P. Valavanis, Robust Formation Control for 

Multiple Unmanned Aerial Vehicles, Taylor and Francis book series, accepted Sept 2022. ** 
[2] Yan Wan, K.G. Vamvoudakis, Yangquan Chen, and F.L. Lewis, Smarter Cyberphysical Systems: Enabling 

Technologies and Applications, CRC Press, Taylor and Francis, 2021, to appear. 
[3] K. G. Vamvoudakis, Y. Wan, F. L. Lewis, D. Cansever (Eds.), Handbook on Reinforcement Learning and 

Control, Springer, 2021.  
[4] A. Bidram, V. Nasirian, A. Davoudi, and F.L. Lewis, Cooperative Synchronization in Distributed Microgrid 

Control, Springer-Verlag, Berlin, 2017. 
[5] F.L. Lewis, Hongwei Zhang, K. Hengster-Movric, Abhijit Das, Cooperative Control of Multi-Agent Systems: 

Optimal and Adaptive Design Approaches, Springer-Verlag, Berlin, 2014. 
This book was translated into Chinese. 
This book reached 38,782 chapter downloads in 2016.  It is a top 25% Springer downloaded book. 

[6] F.L. Lewis and Derong Liu, editors, Reinforcement Learning and Approximate Dynamic Programming for 
Feedback Control, John Wiley/IEEE Press, Computational Intelligence Series. 2012. 

[7] D. Vrabie, K. Vamvoudakis, and F.L. Lewis, Optimal Adaptive Control and Differential Games by 
Reinforcement Learning Principles, IET Press, 2012. 

[8] O. Kuljaca, F. Lewis, and K. Horvat, Intelligent Control of Industrial and Power Systems, Lambert Academic 
Publishing, Saarbrucken, 2012. 

[9] C.K. Pang, F.L. Lewis, T.H. Lee, and Z.Y. Dong, Intelligent Diagnosis and Prognosis of Industrial 
Networked Systems, CRC Press, Boca Raton, 2011. 

[10] K. Sreenath, M.F. Mysorewala, D.O. Popa, and F.L. Lewis, Adaptive Sampling with Mobile WSN: 
Simultaneous robot localisation & mapping of parametric spatio-temporal fields, Control Engineering Series. 
IET, 2011. 

[11] J. Gadewadikar and F.L. Lewis, H-Infinity Output-Feedback Control: Application to Unmanned Aerial 
Vehicles, Lambert Academic Publishing, Saarbrucken, Germany, 2010. 

[12] P. Ballal and F.L. Lewis, Wireless Sensor Network Design, VDM Verlag, Saarbrucken, Germany, 2010. 

[13] Contributing co-author, Ai Qun Liu, Photonics MEMS Devices, CRC Press, Boca Raton, 2008 

[14] S. Bogdan, F.L. Lewis, Z. Kovacic, and J. Mireles, Manufacturing Systems Control Design:  A Matrix Based 
Approach, Springer-Verlag, London, 2006.  

[15] G. Vachtsevanos, F.L. Lewis, M. Roemer, A. Hess, B. Wu, Intelligent Fault Diagnosis and Prognosis for 
Engineering Systems, John Wiley, New York, 2006. 

This book was translated into Chinese 

[16] M. Abu-Khalaf, J. Huang, and F.L. Lewis, Nonlinear H2/H-Infinity Constrained Feedback Control: A 
Practical Design Approach Using Neural Networks, Springer-Verlag, Berlin, 2006. 

[17] S.S. Ge and F.L. Lewis, editors, Autonomous Mobile Robots: Sensing, Control, Decision-Making, and IET, 
CRC Press, Boca Raton, 2006. 

[18] F.L. Lewis, J. Campos, and R. Selmic, Neuro-Fuzzy Control of Industrial Systems with Actuator 
Nonlinearities, Society of Industrial and Applied Mathematics Press, Philadelphia, 2002. 

[19] G. Tao and F.L. Lewis editors, Adaptive Control of Nonsmooth Dynamic Systems, Springer-Verlag, London, 
2001. 

[20] F.L. Lewis, S. Jagannathan, and A. Yesildirek, Neural Network Control of Robot Manipulators and Nonlinear 
Systems, Taylor and Francis, London, 1999. 

[21] Y. Kim and F.L. Lewis, High-Level Feedback Control with Neural Networks," World Scientific, Singapore, 
1998. 
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[22] F.L. Lewis, D.M. Dawson, and C.T. Abdallah, Robot Manipulator Control: Theory and Practice, 2nd edition, 
Revised and Expanded, CRC Press, Boca Raton, 2006. 

[23] F.L. Lewis, C.T. Abdallah, and D.M Dawson, Control of Robot Manipulators, Macmillan, New York, Mar. 
1993. 

[24] M.W. Spong, F.L. Lewis, and C.T. Abdallah, ed., Robot Control:  Dynamics, Motion Planning, and Analysis, 
New Jersey: IEEE Press Reprint Vol., 1992. 

[25] F.L. Lewis, Applied Optimal Control and Estimation:  Digital Design and Implementation, Prentice-Hall, 
New Jersey, TI Series, Feb. 1992. 

[26] B.L. Stevens, F.L. Lewis, and E.N. Johnson, Aircraft Control and Simulation: Dynamics, Control, and 
Autonomous Systems, John Wiley and Sons, New York, Third Edition, 2016. 

[27] B.L. Stevens and F.L. Lewis, Aircraft Control and Simulation, John Wiley and Sons, New York, Feb. 1992. 
Second edition, 2003. 

[28] F.L. Lewis, L. Xie, and D. Popa, Optimal & Robust Estimation:  With an Introduction to Stochastic Control 
Theory, CRC Press, Boca Raton, 2007.  Second Edition. 

[29] F.L. Lewis, D. Vrabie, and V. Syrmos, Optimal Control, third edition, John Wiley and Sons, New York, 2012. 

[30] F.L. Lewis and V. Syrmos, Optimal Control, second edition, John Wiley and Sons, New York, 1995. 

[31] F.L. Lewis, Optimal Estimation:  With an Introduction to Stochastic Control Theory, John Wiley and Sons, 
New York, April 1986. 

[32] F.L. Lewis, Optimal Control, John Wiley and Sons, New York, February 1986. 

Note: these two books resulted in the receipt of the American Society of Engineering Education (ASEE) 
Frederick Emmons Terman Award in 1989. 

Journal Papers 

Reinforcement Learning, Intelligent Control, Game Theory, Optimization 
[1] Bosen Lian, Yusuf Kartal, Frank L. Lewis, Dariusz G. Mikulski, Gregory R. Hudas, Yan Wan, and Ali 

Davoudi, “Anomaly Detection and Correction of Optimizing Autonomous Systems with Inverse 
Reinforcement Learning,” IEEE Transactions On Cybernetics,, accepted Sept 2022. ** 

[2] Jinna Li, Lin Yuan, Tianyou Chai, and Frank L. Lewis, “Consensus of Nonlinear Multi-agent Systems with 
Uncertainties Using Reinforcement Learning Based Sliding Mode Control,” IEEE Transactions on Circuits 
and Systems, accepted, Sept. 2022. ** 

[3] Jinna Li, Weiran Cheng, Tianyou Chai, and Frank L. Lewis, “Efficient Reinforcement Learning for 
Synchronization of Heterogeneous Multi-agent Systems by Improved Q-functions,” IEEE Trans. Automatic 
Control, accepted, Sept 2022. ** 

[4] Ruizhuo Song, Gaofu Yang, and Frank L. Lewis, “Nearly Optimal Control for Mixed Zero-Sum Game 
Based on Off-Policy Integral Reinforcement Learning, “ IEEE Transactions on Neural Networks and 
Learning Systems, accepted Aug 2022. DOI 10.1109/TNNLS.2022.3191847. 

[5] Chun Li, Jinliang Ding, Frank Lewis, Tianyou Chai, "Model-Free Q-Learning for the Tracking Problem of 
Linear Discrete-Time Systems" IEEE Transactions on Neural Networks and Learning Systems, Accepted 
July 2022.  

[6] Bosen Lian, Wenqian Xue, Frank L. Lewis, Tianyou Chai, “Inverse Reinforcement Learning for Multi-
player Noncooperative Apprentice Games,” Automatica, to appear, May 2022. 

[7] Ci Chen, Lihua Xie, Kan Xie, Frank L. Lewis, Shengli Xie, “Adaptive Optimal Output Tracking of 
Continuous-time Systems via Output-Feedback-Based Reinforcement Learning,” Automatica, to appear, 
July 2022.  

[8] Vrushabh Donge, Bosen Lian, Frank L. Lewis, and Ali Davoudi, “Multi-agent Graphical Games with 
Inverse Reinforcement Learning,” IEEE Transactions On Control Of Network Systems, accepted, Aug 
2022. ** 

[9] Bosen Lian, Vrushabh Donge, Frank L. Lewis, Tianyou Chai, and Ali Davoudi, “Data-Driven Inverse 
Reinforcement Learning Control for Linear Multiplayer Games,” IEEE Transactions On Neural Networks 
And Learning Systems, to appear 12, June, 2022. DOI 10.1109/TNNLS.2022.3186229 
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[10] Li Zhang, Jialu Fan, Wenqian Xue, Victor Lopez, Jinna Li, Tianyou Chai, and F.L. Lewis, “Data-Driven H-
infinity Optimal Output Feedback Control for Linear Discrete-Time Systems Based on Off-Policy Q-
Learning,” IEEE Transactions On Neural Networks And Learning Systems, to appear Sept. 2021, DOI 
10.1109/TNNLS.2021.3112457. 

[11] Yi Jiang, Weinan Gao, Jin Wu, Tianyou Chai, Frank L. Lewis, “Reinforcement Learning and Cooperative 
H1 Output Regulation of Linear Continuous-Time Multi-Agent Systems,” Automatica, to appear July 2022.  

[12] Yi Jiang, Weinan Gao, Jing Na, Di Zhang, Timo T. Hämäläinen, Vladimir Stojanovic, Frank L. Lewis,” 
Value iteration and adaptive optimal output regulation with assured convergence rate,” Control Engineering 
Practice, vol. 121, 2022. DOI 10.1016/j.conengprac.2021.105042.  

[13] Wanbing Zhao, Hao Liu, Kimon P. Valavanis, and Frank L. Lewis, “Fault-Tolerant Formation Control for 
Heterogeneous Vehicles via Reinforcement Learning,” IEEE Transactions On Aerospace And Electronic 
Systems, to appear, 2022, DOI 10.1109/TAES.2021.3139260  

[14] Ci Chen, Frank L. Lewis, and Bo Li, “Homotopic policy iteration-based learning design for unknown linear 
continuous-time systems,” Automatica, accepted, Dec. 2021. DOI 10.1016/j.automatica.2021.110153. 

[15] Chun Li, Jinliang Ding, Frank L. Lewis, Tianyou Chai, “A Novel Adaptive Dynamic Programming Based 
on Tracking Error for Nonlinear Discrete-Time Systems,” Automatica, to appear, April 2021.  DOI 
10.1016/j.automatica.2021.109687 

[16] Wenqian Xue, Bosen Lian, Jialu Fan, Patrik Kolaric, Tianyou Chai, and Frank L. Lewis, “Inverse 
Reinforcement Q-Learning Through Expert Imitation for Discrete-time Systems,” IEEE Transactions on 
Neural Network and Learning Systems to appear 2021. DOI: 10.1109/TNNLS.2021.3106635. 

[17] Wenqian Xue, Patrik Kolaric, Jialu Fan, Bosen Lian, Tianyou Chai, and Frank L. Lewis, "Inverse 
Reinforcement Learning in Tracking Control Based on Inverse Optimal Control," in IEEE Transactions on 
Cybernetics, vol. 52, no. 10, pp. 10570-10581, Oct. 2022, doi: 10.1109/TCYB.2021.3062856 ** 

[18] Zhe Chen, Wenqian Xue, Ning Li, and Frank L. Lewis, “Two-Loop Reinforcement Learning Algorithm For 
Finite-Horizon Optimal Control Of Continuous-Time Affine Nonlinear Systems,” Int. J. Robust and 
Nonlinear Control, to appear, Oct. 2021. DOI 10.1002/rnc.5826.  

[19] Zhe Chen, Wenqian Xue, Ning Li, Bosen Lian and Frank L. Lewis, “A Novel Z-Function based Completely 
Model-Free Reinforcement Learning Method to Finite Horizon Zero-Sum Game of Nonlinear System,” 
Nonlinear Dynamics, to appear, 2021. DOI: 10.1007/s11071-021-07049-z. 

[20] Jinna Li, Jinliang Ding, Tianyou Chai, Frank L. Lewis, and S. Jagannathan, “Adaptive Interleaved 
Reinforcement Learning: Robust Stability of Affine Nonlinear Systems with Unknown Uncertainty,” IEEE 
Transactions On Neural Networks And Learning Systems, Vol. 33, No. 1, pp. 270-280, January 2022, DOI 
10.1109/TNNLS.2020.3027653. 

[21] Wenqian Xue, Jialu Fan, Victor Lopez, Yi Jiang, Tianyou Chai, and Frank L. Lewis, “Off-Policy 
Reinforcement Learning for Tracking in Continuous-Time Systems on Two Time-Scales,” IEEE 
Transactions on Neural Network and Learning Systems, vol. 32, no. 10, pp. 4334-4346, Oct. 2021, DOI 
10.1109/TNNLS.2020.3017461.  

[22] Yunjie Yang, Yan Wan, Jihong Zhu, and F.L. Lewis, “H∞ Tracking Control for Linear Discrete-Time 
Systems: Model-Free Q-Learning Designs,” IEEE Control Systems Letters, Vol. 5, No. 1, pp. 175-180 
January 2021.  DOI 10.1109/LCSYS.2020.3001241.  

[23] Chenyuan He, Yan Wan, Yixin Gu, and F.L. Lewis, “Integral Reinforcement Learning-Based Multi-Robot 
Minimum Time-Energy Path Planning Subject to Collision Avoidance and Unknown Environmental 
Disturbances,” IEEE Control Systems Letters, VOL. 5, NO. 3, pp. 983-988, July 2021. DOI 
10.1109/LCSYS.2020.3007663. 

[24] Dewen Li, Ning Li, and Frank Lewis, “Projection-free Distributed Optimization with Nonconvex Local 
Objective Functions and Resource Allocation Constraint,” IEEE Transactions on Control of Network 
Systems, vol. 8, no. 1, pp. 413-422, Mar. 2021. DOI 10.1109/TCNS.2020.3027787  

[25] Patrik Kolaric, Victor G. Lopez, and Frank L. Lewis, “Optimal Dynamic Control Allocation with 
Guaranteed Constraints and Online Adaptive Learning,” Automatica, to appear, 2021.  

[26] Farnaz Adib Yaghmaie, Svante Gunnarsson, F.L. Lewis, “Output Regulation of Unknown Linear Systems 
using Average Cost Reinforcement Learning, “Automatica, to appear, 2019.  
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[27] Ruizhuo Song, Junsong Li, and Frank L. Lewis, “Robust Optimal Control for Disturbed Nonlinear Zero-
Sum Differential Games Based on Single NN and Least Squares,” IEEE Transactions On Systems, Man, 
And Cybernetics: Systems, vol. 50, no. 11, pp. 4009-4019, Nov. 2020.  DOI 10.1109/TSMC.2019.2897379.  

[28] Ruizhuo Song, Qinglai Wei, Huaguang Zhang, and F.L. Lewis, “Discrete-Time Non-Zero-Sum Games with 
Completely Unknown Dynamics, IEEE Transactions On Cybernetics, vol. 51, no. 6, pp. 2929-2943, 2021, 
DOI 10.1109/TCYB.2019.2957406.   

[29] Jialu Fan, Qian Wu, Yi Jiang, Tianyou Chai, and F.L. Lewis, “Model-Free Optimal Output Regulation for 
Linear Discrete-Time Lossy Networked Control Systems,” IEEE Transactions on Systems, Man, and 
Cybernetics, vol. 50, no. 11, pp. 4033-4042, Nov. 2020.   DOI 10.1109/TSMC.2019.2946382.  

[30] Yi Jiang, Bahare Kiumarsi, Jialu Fan, Tianyou Chai, Jinna Li, and F.L. Lewis, “Optimal Output Regulation 
of Linear Discrete-Time Systems With Unknown Dynamics Using Reinforcement Learning,” IEEE 
Transactions on Cybernetics, Vol. 50, No. 7, Pp. 3147-3156, July 2020. DOI 10.1109/TCYB.2018.2890046. 

[31] Jinna Li, Jinliang Ding, Tianyou Chai, and F.L. Lewis, “Nonzero-Sum Game Reinforcement Learning for 
Performance Optimization in Large-Scale Industrial Processes,” IEEE Transactions On Cybernetics, vol. 50, 
no. 9, pp. 4132-4145, Sept. 2020, DOI 10.1109/TCYB.2019.2950262.  

[32] Wenqian Xue, Jialu Fan, Victor G. Lopez, Jinna Li, Yi Jiang, Tianyou Chai, and Frank L. Lewis, “New 
Methods for Optimal Operational Control of Industrial Processes using Reinforcement Learning on Two 
Time-Scales,” IEEE Transactions On Industrial Informatics, vol. 16, no. 5, pp. 3085-3099, May 2020, DOI  
10.1109/TII.2019.2912018. 

[33] Bahare Kiumarsi, Bakur AlQaudi, Hamidreza Modares, Frank L. Lewis, Daniel S. Levine, “Optimal Control 
Using Adaptive Resonance Theory and Q-Learning,” Neurocomputing, vol. 361, p. 119-125 October 2019. 

[34] Ci Chen, H. Modares, Kan Xie, F.L. Lewis, Yan Wan, and Shengli Xie, “Reinforcement Learning-based 
Adaptive Optimal Exponential Tracking Control of Linear Systems with Unknown Dynamics,” IEEE Trans. 
Automatic Control, vol. 4423, no. 11, pp. 4423-4438, Nov. 2019.  DOI  10.1109/TAC.2019.2905215.     

[35] Rohollah Moghadam and F.L. Lewis, “Output-Feedback H∞ Quadratic Tracking Control of Linear Systems 
Using Reinforcement Learning,” International Journal of Adaptive Control and Signal Processing, to appear 
2019. 

[36] H. Modares, R. Moghadam, F.L. Lewis, and A. Davoudi, “Static output-feedback synchronisation of multi-
agent systems: a secure and unified approach,’ IET Control Theory and Applications, to appear, 2019. 

[37] K. Vamvoudakis, F.L. Lewis, W.E. Dixon, “Open-Loop Stackelberg Learning Solution for Hierarchical 
Control Problems,” Int. Journal of Adaptive Control and Signal Processing, to appear 2019.  

[38] Amir Parviz Valadbeigi, Ali Khaki Sedigh, and F. L. Lewis, “H-infinity Static Output-Feedback Control 
Design for Discrete-Time Systems Using, Reinforcement Learning,” IEEE Transactions On Neural 
Networks And Learning Systems, vol. 31, no. 2, pp. 396-406, Feb. 2020. DOI  
10.1109/TNNLS.2019.2901889.  

[39] Xinglong Lu, Bahare Kiumarsi, Tianyou Chai, Yi Jiang, and F.L. Lewis, “Operational Control of Mineral 
Grinding Processes Using Adaptive Dynamic Programming and Reference Governor,” IEEE Transactions 
on Industrial Informatics, vol. 15, no. 4, pp. 2210-2221, April 2019.   

[40] Victor Lopez and F.L. Lewis, “Dynamic Multiobjective Control for Continuous-time Systems using 
Reinforcement Learning,” IEEE Trans. Automatic Control, vol. 64, no. 7, pp. 2869-2874, July 2019.  

[41] Yi Jiang, Jialu Fan, Tianyou Chai, F.L. Lewis, “Dual-Rate Operational Optimal Control for Flotation 
Industrial Process with Unknown Operational Model,” IEEE Transactions on Industrial Electronics, vol. 66, 
no. 6, pp. 4587-4599, June 2019.    

[42] Jinna Li, Tianyou Chai, F.L. Lewis, Jinliang Ding, Yi Jiang, “Off-policy interleaved Q-learning: optimal 
control for affine nonlinear discrete-time systems,” IEEE Transactions on Neural Networks and Learning 
Systems, vol. 30, no. 5, pp. 1308-1320, May 2019. DOI 10.1109/TNNLS.2018.2861945  

[43] Qinglai Wei, F.L. Lewis, Derong Liu, Ruizhuo Song, and Hanquan Lin, “Discrete-Time Local Value 
Iteration Adaptive Dynamic Programming: Convergence Analysis,” IEEE Transactions on Systems, Man, 
and Cybernetics: Systems, Vol. 48, No. 6, pp. 875-891, June 2018.  
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[44] Jinna Li, Tianyou Chai, F.L. Lewis, Jialu Fan, Zhengtao Ding, and Jinliang Ding, “Off-policy Q-learning: 
set-point design for optimizing dual-rate rougher flotation operational processes,” IEEE Trans. Industrial 
electronics, vol. 65, no. 5, pp. 4092-4102, May 2018.  

[45] Bahare Kiumarsi, K. Vamvoudakis, H. Modares, and F.L. Lewis, “Optimal and Autonomous Control Using 
Reinforcement Learning: A Survey,” IEEE Trans. Neural Networks and Learning Systems, vol. 29, no. 6, 
pp. 2042-2061, June 2018.    

Listed as a 2018 Publication Spotlight of the IEEE Computational Intelligence Society 

Paper recognized as one of the 2018 Google Scholar Classic Papers in the area of Automation and 
Control Theory. 

[46] Jan Škach,, Bahare Kiumarsi, Frank L. Lewis, and Ondřej Straka, “Actor-Critic Off-Policy Learning for 
Optimal Control of Multiple-Model Discrete-Time Systems,” IEEE Transactions on Cybernetics, vol. 48, 
no. 1, pp. 29-40, Jan. 2018. 

[47] Yi Jiang, Jialu Fan, Tianyou Chai, Jinna Li, and F.L. Lewis, “Data-Driven Flotation Industrial Process 
Operational Optimal Control Based on Reinforcement Learning,” IEEE Trans. Industrial Informatics, vol. 
14, no. 5, pp. 1974-1989, May 2018.  

[48] Yi Jiang, Jialu Fan, Tianyou Chain, F.L. Lewis, and Jinna Li, “Tracking Control for Linear Discrete-time 
Networked Control Systems with Unknown Dynamics and Dropout,” IEEE Trans. Neural Networks and 
Learning Systems, vol. 29, no. 10, pp. 4607-4620, Oct. 2018.   

[49] Jinna Li, Bahare Kiumarsi, Tianyou Chai, F.L. Lewis, and Jialu Fan, “Off-Policy Reinforcement Learning: 
Optimal Operational Control for Two-Time-Scale Industrial Processes,” IEEE Trans. Cybernetics, vol. 47, 
no. 12, pp. 4547-4558, Dec. 2017. 

[50] Qinglai Wei, F.L. Lewis, Q. Sun, P. Yan, and Ruizhuo Song, “Discrete-Time Deterministic Q-Learning: A 
Novel Convergence Analysis,” IEEE Transactions on Cybernetics, vol. 47, no. 5, pp. 1224-1237, May 2017. 

[51] Junfei Xie, Yan Wan, Kevin Mills, James Filliben, Frank L. Lewis, “A Scalable Sampling Method to High-
dimensional Uncertainties for Optimal and Reinforcement Learning-based Controls”, IEEE Control Systems 
Letters, vol. 1, no. 1, pp. 98-103, July 2017. 

[52] Bahare Kiumarsi, Frank L. Lewis, Zhong-Ping Jiang, “H-infinity Control of Linear Discrete-time Systems: 
Off-policy Reinforcement Learning,” Automatica, vol. 78, pp. 144-152, 2017. 

[53] K.G. Vamvoudakis, H. Modares, B. Kiumarsi, and F.l. Lewis, “Game Theory-Based Control System 
Algorithms with Real-Time Reinforcement Learning,” IEEE Control Systems Magazine, pp. 33-52, Feb. 
2017. 

 This was the top most downloaded paper for the month of February 2017.  It was listed as a top CSM 50 
cited paper in June 2020. 

[54] Ruizhuo Song, F.L. Lewis, Qinglai Wei, “Off-Policy Integral Reinforcement Learning Method to Solve 
Nonlinear Continuous-Time Multi-Player Non-Zero-Sum Games,” IEEE Transactions on Neural Networks 
and Learning Systems, vol. 28, no. 3, pp. 704-713, March 2017. 

[55] B. Kiumarsi, Wei Kang, and F.L. Lewis, “H∞ Control of Nonaffine Aerial Systems Using Off-policy 
Reinforcement Learning,” Unmanned Systems, vol. 4, no. 1, pp. 51-60, 2016. 

[56] H. Modares, B. Kiumarsi, F.L. Lewis. Z.P. Jiang, "Optimal Output-feedback Control of Unknown 
Continuous-time Linear Systems using Reinforcement Learning," IEEE Transactions on Cybernetics, vol. 
46, no. 11, pp. 2401-2410, Nov. 2016.  

[57] Ruizhuo Song, F.L. Lewis, Qinglai Wei, and Huaguang Zhang, “Off-Policy Actor-Critic Structure for 
Optimal Control of Unknown Systems with Disturbances,” IEEE Trans. Cybernetics, vol. 46, no. 5, pp. 
1041-1050, 2016. 

[58] H. Modares, F.L. Lewis, and Z.-P. Jiang, “H-infinity Tracking Control of Completely-unknown Continuous-
time Systems via Off-policy Reinforcement Learning ,” IEEE Transactions on Neural Networks and 
Learning Systems, vol. 26, no. 10, pp. 2550-2562, Oct. 2015. 
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[59] A.E. Ruano, S.S. Ge, T.M. Guerra, F.L. Lewis, J.C. Principe, and M. Colnaric, “Computational intelligence 
in control,” Annual Reviews in Control, to appear 2015.  

[60] B. Kiumarsi, F.L. Lewis, M.-B. Naghibi-Sistani, and A. Karimpour, “Optimal Tracking Control of 
Unknown Discrete-time Linear Systems Using Input-output Measured Data,” IEEE Trans. Cybernetics, vol. 
45, no. 12, pp. 2770-2779, Dec. 2015 

[61] Ruizhuo Song, F.L. Lewis, Qinglai Wei, Huaguang Zhang, Zhong-ping Jiang, and Dan Levine, “Multiple 
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[74] H. Modares, F.L. Lewis, and M.B. Naghibi Sistani, “Online Solution of Nonquadratic Two-player Zero-sum 
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[94] M. Abu-Khalaf, F.L. Lewis, and J. Huang, “Policy iterations on the Hamilton-Jacobi-Isaacs equation for H-
infinity state feedback control with input saturation,” IEEE Trans. Automatic Control, vol. 51, no. 12, pp. 
1989-1995, Dec. 2006. 

[95] M. Abu-Khalaf and F.L. Lewis, “Nearly optimal control laws for nonlinear systems with saturating actuators 
using a neural network HJB approach,” Automatica, vol. 41, pp. 779-791, 2005. 

[96] M. Abu-Khalaf and F.L. Lewis, “Nearly optimal state feedback control of constrained nonlinear systems 
using a neural networks HJB approach,” IFAC Annual Reviews in Control, vol. 28, pp. 239-251, 2004.  
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[106] Mushuang Liu, Yan Wan, Frank Lewis, Subramanya Nageshrao, and Dimitar Filev, “A Three-Level Game-
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“Game-Theoretic Lane-Changing Decision Making and Payoff Learning for Autonomous Vehicles,” IEEE 
Trans. On Vehicular Technology, accepted, Nov. 2021. 
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Adaptive and H Infinity Controls of Multi-Agent Systems under Sensor and Actuator Faults,” Automatica, 
to appear 2018. 
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[158] Sami El-Ferik, H. A. Hashim, and F.L. Lewis, “Neuro-Adaptive Distributed Control With Prescribed 
Performance for the Synchronization of Unknown Nonlinear Networked Systems,” IEEE Transactions On 
Systems, Man, And Cybernetics: Systems, vol. 48, no. 12, pp. 2135-2144, Dec. 2018.    

[159] Bahare Kiumarsi, Frank L. Lewis, “Output Synchronization of Heterogeneous Discrete-time Systems: A 
Model-free Optimal Approach,” Automatica, vol. 84, pp. 86-94, 2017. 

[160] Farnaz Adib Yaghmaie, Rong Su, F.L. Lewis, and Lihua Xie, “Multi-party Consensus of Linear 
Heterogeneous Multi-agent Systems, IEEE Transactions on Automatic Control, to appear. 



 14 

[161] Shan Zuo, Yongduan Song, Hamidreza Modares, Frank L. Lewis, and Ali Davoudi, “A unified approach to 
output synchronization of heterogeneous linear multi-agent systems via L2-gain design”, Journal of Control 
Theory and Technology, vol. 15, no. 4, pp. 340-353, Nov. 2017.   

[162] Gang Chen, Y.D. Song, and F.L. Lewis, “Distributed Fault-Tolerant Control of Networked Uncertain Euler–
Lagrange Systems Under Actuator Faults,” IEEE Trans. Cybernetics, vol. 47, no. 7, pp. 1706-1718, July 
2017. 

[163] Farnaz Adib Yaghmaie, Rong Su, F.L. Lewis, and Sorin Olaru, “Bipartite and Cooperative Output 
Synchronizations of Linear Heterogeneous Agents: A Unified Framework,” Automatica, vol. 80, pp. 172-
176, 2017.  

[164] Junwei Wang, Kairui Chen, F.L. Lewis, “Coordination of multi-agent systems on interacting physical and 
communication topologies” Systems & Control Letters, vol. 100, pp. 56-65, 2017. 

[165] Honghai Ji, F.L. Lewis, Zhongsheng Hou, Dariusz Mikulski, “Distributed Information-weighted Kalman 
Consensus Filter for Sensor Networks,” Automatica, vol. 77, pp. 18-30, 2017. 

[166] Jinna Li, H. Modares, Tianyou Chai, F.L. Lewis, and Lihua Xie, “Off-policy reinforcement learning for 
synchronization in multi-agent graphical games" IEEE Transactions on Neural Networks and Learning 
Systems, vol. 28, no. 10, pp. 2434-2445, Oct. 2017. 

[167] He Cai, F.L. Lewis, Guoqiang Hu, Jie Huang, “The Adaptive Distributed Observer Approach to the 
Cooperative Output Regulation of Linear Multi-agent Systems,” Automatica, to appear. 

[168] Qian Ma, Shengyuan Xu, F.L. Lewis, Baoyong Zhang, and Yun Zou, “Cooperative Output Regulation of 
Singular Heterogeneous Multiagent Systems,” IEEE Trans. Cybernetics, vol. 46, no. 6, pp. 1471-1475, June,  
2016. 

[169] Qiang Jiao, Hamidreza Modares, Frank L. Lewis, Shengyuan Xu, and Lihua Xie, “Distributed L2-gain 
Output-Feedback Control of Homogeneous and Heterogeneous Systems,” Automatica, vol. 71, pp. 361-368, 
2016. 

[170] Qiang Jiao, Hamidreza Modares, Shengyuan Xu, Frank L. Lewis, and K. G. Vamvoudakis, “Multi-Agent 
Zero-Sum Differential Graphical Games for Disturbance Rejection in Distributed Control,” Automatica, 
Vol. 69, pp. 24-34, July, 2016.    

[171] F.L. Lewis, Bing Cui, Tiedong Ma, Y.D. Song, C.H. Zhao. “Heterogeneous multi-Agent systems: reduced-
order synchronization and geometry,” IEEE Transactions on Automatic Control, vol 61, no. 5, pp. 1391-
1396, 2016. 

[172] Farnaz A. Yaghmaie, F.L. Lewis, and Rong Su, “Output Regulation of Linear Heterogeneous Multi-Agent 
Systems via Output and State Feedback,” Automatica, vol. 67, pp. 157-164, 2016. 

[173] Farnaz A. Yaghmaie, F.L. Lewis, and Rong Su, “Output Regulation of Heterogeneous Linear Multi-Agent 
Systems with Differential Graphical Game,” Int. J. Robust and Nonlinear Control, vol. 26, pp. 2256-2278, 
2016.  

[174] Tiedong Ma, F.L. Lewis, and Y.D. Song, “Exponential Synchronization of Nonlinear Multi-Agent Systems 
with Time Delays and Impulsive Disturbances,” International Journal of Robust and Nonlinear Control, vol 
26, no. 8, pp. 1615-1631, 2016. 

[175] Sami El-Ferik, Aminuddin Qureshi and F.L. Lewis, “Robust neuro-adaptive cooperative control of multi-
agent port-controlled Hamiltonian systems,“ Int. J. Adapt. Control Signal Process, vol. 30, pp.488-510, 
2016. 

[176] Bing Cui, Tiedong Ma, F.L. Lewis, Y.D. Song, C.H. Zhao, C. Feng. “Distributed adaptive consensus control 
of heterogeneous multi-agent chaotic systems with unknown time delays,” IET Control Theory & 
Applications, vol 9, no. 16, pp. 2414-2422, 2015. 

[177] Qinglai Wei; Derong Liu; F.L. Lewis, “Optimal Distributed Synchronization Control for Continuous-Time 
Heterogeneous Multi-Agent Differential Graphical Games,” Information Sciences, vol. 317, pp. 96-113, 
2015. 



 15 

[178] K. Hengster-Movric, F.L. Lewis, M. Sebek, and T. Vyhlidal, “Cooperative synchronization control for 
agents with control delays: a synchronizing region approach,” J. Franklin Inst., vol. 352. pp. 2002–2028, 
2015. 

[179] S. El Ferik, B. Siddiqui, and F.L. Lewis, “Distributed Nonlinear MPC of Multi-Agent Systems with Data 
Compression and Random Delays,” IEEE Trans. Automatic Control, vol. 61, no. 3, pp. 817-822, June 2015. 

[180] M. Aurangzeb, F.L., Lewis, and M. Huber, “Efficient, Swarm-Based Path Finding in Unknown Graphs 
Using Reinforcement Learning,” J. Control and Intelligent Systems, Vol. 42, No. 3, pp. 238-246, 2014. 

[181] D. Di Paola, A. Gasparri, D. Naso, and F.L. Lewis, “Decentralized dynamic task planning for heterogeneous 
robotic networks,” Autonomous Robots, 2014. 

[182] K. Hengster-Movric, F.L. Lewis, and M. Sebek, “Distributed Static Output-feedback Control for State 
Synchronization in Networks of Identical LTI Systems, Automatica, vol. 53, pp. 282-290, 2015. 

[183] Hongwei Zhang, Zhongkui Li, Zhihua Qu, and F.L. Lewis, “On constructing Lyapunov functions for multi-
agent systems,” Automatica, v. 58, pp. 39-42, 2015.  

[184] Qian Ma, F.L. Lewis, and Shengyuan Xu, “Cooperative containment of discrete-time linear multi-agent 
systems,” Int. J. Robust and Nonlinear Control, vol. 25, pp. 1007-1018, 2015.  

[185] Yujuan Wang, Y.D. Song, and F.L. Lewis, “Robust adaptive fault-tolerant control of multi-agent systems 
with uncertain nonidentical dynamics and undetectable actuation failures,” IEEE Trans. Industrial 
Electronics, vol. 62, no. 6, pp. 3978-3988, June 2015. 

[186] M. Abouheaf, F.L. Lewis, M.S. Mahmoud, and D.G. Mikulski, “Discrete-time dynamic graphical games: 
model-free reinforcement learning solution,” Control Theory and Technology, vol. 13, no. 1, pp. 55-69, Feb. 
2015. 

Best Paper Award, J. Control Theory and Technology, 2017 

[187] T. Haus, I. Palunko, D. Tolic, S. Bogdan, and F.L. Lewis, and D. Mikulski, “Trust-based self-organizing 
network control.” IET Control Theory & Applications, vol. 8, no. 18, pp. 2126-2135, 2014. 

[188] Z. Li, Z. Duan, and F.L. Lewis,” Distributed robust consensus control of multi-agent systems using 
heterogeneous matching uncertainties,” Automatica, vol. 50, pp. 883-889, 2014. 

[189] S. El-Ferik, A. Qureshi, and F.L. Lewis, “Neuro-Adaptive Cooperative Tracking Control of Unknown 
Higher-Order Affine Nonlinear Systems,” Automatica, vol 50, no. 3, pp. 798-808, 2014. 

[190] M. Aurangzeb and F.L. Lewis, “Internal Structure of Coalitions in Competitive and Altruistic Graphical 
Coalitional Games,” Automatica, vol. 50 no. 2, pp. 335-348, 2014. 

[191] M. Abouheaf, K. Vamvoudakis, F.L. Lewis, S. Haesaert, and R. Babuska, “Multi-Agent Discrete-Time 
Graphical Games and Reinforcement Learning Solutions,” Automatica, Vol. 50, no. 12, pp. 3038-3053, 
2014. 

[192] Qian Ma, Shengyuan Xu, and F.L. Lewis, “Second-order consensus for directed multi-agent systems with 
sampled data,” Int. J. Robust and Nonlinear Control, vol. 24, pp. 2560-2573, 2014. 

[193] Y. Feng, S. Xu, F.L. Lewis, and B. Zhang, “Consensus of heterogeneous multi-agent systems with directed 
communication topologies,” Inj. J. Robust and Nonlinear Control, to appear 2014. 

[194] Z. Qu, C. Li, and F. Lewis, “Cooperative control with distributed gain adaptation and connectivity 
estimation for directed networks,” Int. J. Robust and Nonlinear Control, 2014, to appear. 

[195] K. Hengster-Movric and F.L. Lewis, “Cooperative Optimal Control for Multi-agent Systems on Directed 
Graph Topologies”, IEEE Trans. Automatic Control, vol. 59, no. 3, pp. 769-774, Mar. 2014. 

[196] D.G. Mikulski, F.L. Lewis, E.Y. Gu, and G.R. Hudas, “Trust-based coalition formation in multi-agent 
systems,” J. Defense Modeling and Simulation, vol. 11, no. 1, pp. 19-31, Jan. 2014.  

[197] K. Hengster-Movric and F.L. Lewis, “Cooperative Observers and Regulators for Discrete-time Multi-Agent 
Systems,” Int. J. Robust and Nonlinear Control, vol. 23, Issue 14, pp 1545–1562, 25 Sept. 2013.   

[198] K. Hengster-Movric, Keyou You, F.L. Lewis, and Lihua Xie, “Synchronization of Discrete-Time Multi-
agent Systems on Graphs Using Riccati Design,” Automatica, vol. 49, no. 2, pp. 414-423, Feb. 2013. 



 16 

[199] K.G. Vamvoudakis, F.L. Lewis, and G.R. Hudas, “Multi-Agent Differential Graphical Games: online 
adaptive learning solution for synchronization with optimality,” Automatica, vol. 48, no. 8, pp. 1598-1611, 
Aug. 2012. 

Listed by Science Direct as the 5th most read Automatica article of July-Sept 2012. 

[200] Hongwei Zhang, F.L. Lewis, and Z. Qu, "Lyapunov, Adaptive, and Optimal Design Techniques for 
Cooperative Systems on Directed Communication Graphs," IEEE Trans. Industrial Electronics, vol. 59, no. 
7, pp. 3026-3041, July 2012. 

[201] Gang Chen and F.L. Lewis, “Distributed Tracking Control for Networked Mechanical Systems,” Asian 
Journal of Control, vol. 14, no. 6, pp. 1459-1469, 2012. 

[202] Guoxiang Gu, L. Marinovici, and F.L. Lewis, “Consensusability of discrete-time dynamic multi-agent 
systems,” IEEE Trans. Automatic Control, vol. 57, no. 8, pp. 2085-2089, Aug. 2012. 

[203] H. Xu, S. Jagannathan, and F.L. Lewis, “Stochastic Optimal Control of Unknown Linear Networked Control 
System in the Presence of Random Delays and Packet Losses,” Automatica, vol. 48, pp. 1017-1030, 2012. 

Second most downloaded Automatica article Jun-Aug 2012. 

[204] G. Hudas, K.G. Vamvoudakis, D. Mikulski, and F.L. Lewis, "Online Adaptive Learning for Team Strategies 
in Multi-Agent Systems," J. Defense Modeling and Simulation, vol. 9, no. 1, pp. 59-69, Jan. 2012. 

[205] Hongwei Zhang and F.L. Lewis, “Adaptive cooperative tracking control of high-order nonlinear systems 
with unknown dynamics, Automatica, vol. 48, pp. 1432-1439, 2012. 

Third most downloaded Automatica article Jun-Aug 2012. 

[206] Abhijit Das and F.L. Lewis, “Cooperative adaptive control for synchronization of second-order systems with 
unknown nonlinearities,” Int. Journal of Robust and Nonlinear Control, vol. 21, no. 13, pp. 1509–1524, Sep. 
2011. 

[207] Hongwei Zhang, F.L. Lewis, and Abhijit Das, “Optimal design for synchronization of cooperative systems: 
state feedback, observer and output feedback,” IEEE Trans. Automatic Control, vol. 56, no. 8, pp. 1948-
1952, August 2011. 

This paper was in the top 50 Most Accessed papers in TAC, Nov. 2018.    

[208] Shaui Liu, L. Xie, and F.L. Lewis, “Synchronization of multi-agent systems with delayed control input 
information from neighbors,” Automatica, vol. 47, pp. 2152-2164, October 2011. 

This paper was listed by Science Direct as the 2nd most read Automatica article of July-Sept 2011. 

[209] Gang Chen, F.L. Lewis, and L. Xie, “Finite-time distributed consensus via binary control protocols,” 
Automatica, vol. 47, pp. 1962-1968, 2011. 

[210] Gang Chen and F.L. Lewis, “Distributed adaptive tracking control for synchronization of unknown 
networked Lagrangian systems,” IEEE Trans. Systems, Man and Cybernetics- Part B, vol. 41, no. 3, pp. 
805-816, June 2011. 

[211] Gang Chen and F.L. Lewis, “Coordination of networked systems on digraphs with multiple leaders via 
pinning control,” Int. J. Systems Science, vol. 43, no. 2, pp. 368-384, 2012. 

[212] Gang Chen and F.L. Lewis, “Cooperative controller design for synchronization of networked Lagrangian 
systems,” J. Robust and Nonlinear Control, to appear, 2011. 

[213] Gang Chen and F.L. Lewis, “Leader-following control for multiple inertial agents,” J. Robust and Nonlinear 
Control, vol. 21, pp. 925-942, 2011. 

[214] Gang Chen and F.L. Lewis, “Robust consensus of multiple inertial agents with coupling delays and variable 
topologies,” Int. Journal of Robust and Nonlinear Control, vol. 21, pp. 666-685, 2011. 

[215] Abhijit Das and F.L. Lewis, “Distributed adaptive control for synchronization of unknown nonlinear 
networked systems,” Automatica, vol. 46, pp. 2014-1021, 2010. 

This paper was cited online by Elesevier.com/Automatica in March 2015 as the 17th most cited Automatic 
paper published since 2010. 



 17 

Control of Microgrid and Electric Power Systems 
[216] Dewen Li, Liying Yu, Ning Li, and Frank Lewis, “Virtual-Action-Based Coordinated Reinforcement 

Learning for Distributed Economic Dispatch,” IEEE Transactions on Power Systems, vol.36, no. 6, pp. 
5143-5152, Nov. 2021, DOI 10.1109/TPWRS.2021.3070161. 

[217] Paolo R. Massenio, David Naso, Frank L. Lewis, and Ali Davoudi, “Data-driven Sparsity-promoting 
Optimal Control of Power Buffers in DC Microgrids,” IEEE Transactions on Energy Conversion, vol. 36, 
no. 3, pp. 1919-1930, Sept. 2021, DOI 10.1109/TEC.2020.3043709.   

Best Paper Award, Second place, IEEE Transactions on Energy Conversion, 2021.  

[218] Masoud Davari, Weinan Gao, Zhong-Ping Jiang, and Frank L. Lewis, “An Optimal Primary Frequency 
Control Based on Adaptive Dynamic Programming for Islanded Modernized Microgrids,” IEEE 
Transactions On Automation Science And Engineering, Vol. 18, No. 3, pp. 1109-1121, July 2021, DOI 
10.1109/TASE.2020.2996160. 

[219] Shan Zuo, O. A. Beg, F. L. Lewis and A. Davoudi, "Resilient Networked AC Microgrids Under Unbounded 
Cyber Attacks," IEEE Transactions on Smart Grid, Vol. 11, No. 5, Pp. 3785-3794, September 2020. DOI 
10.1109/TSG.2020.2984266.  

[220] Shan Zuo, T. Altun, F. L. Lewis and A. Davoudi, "Distributed Resilient Secondary Control of DC 
Microgrids against Unbounded Attacks," IEEE Transactions on Smart Grid, Vol. 11, No. 5, Pp. 3850-3859, 
September 2020. doi: 10.1109/TSG.2020.2992118.  
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