
ABSTRACT:  The design of modern intelligent systems relies heavily on techniques developed in the control and machine learning 
communities. On the one hand, control has been a crucial integral part of modern engineered systems such as commercial aircraft, space 
vehicles, nuclear plants, and industrial manufacturing systems: the robustness to disturbance and model uncertainty is typically achieved 
by a closed-loop design equipped with sensing, actuation, and feedback. On the other hand, machine learning has recently revolutionized 
the field of artificial intelligence (AI) and led to state-of-the-art results in computer vision, natural language processing, and Go. The 
developments of next-generation intelligent systems such as self-driving cars, advanced robotics, and smart buildings require leveraging 
these control and learning techniques in an efficient and safe manner. This talk will focus on fundamental connections between control 
theory and machine learning. In the first half of the talk, we will give a control perspective on machine learning. We will discuss how to 
view algorithms in supervised/reinforcement learning as feedback control systems. Built upon such a viewpoint, we will also show how to 
tailor control theory for analysis and design of various iterative learning algorithms.  In the second half of the talk, we will present some 
new performance guarantees of reinforcement learning methods on several control tasks. We will discuss the global convergence and the 
implicit regularization property of the natural policy gradient method on the mixed H2/H-infinity state feedback design problem and the 
Markovian jump linear quadratic optimal control problem. A key question that we will discuss in detail is how to ensure stability/robustness 
guarantees during the learning processes.
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