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Abstract
Progress on designing closed loop optimal control has been 
hindered by the difficulties associated with the curse of 
dimensionality. In 2016, Jiequn Han and I developed the 
first deep learning-based algorithm for solving high 
dimensional control problems. This opened up a lot of new 
possibilities including solving high dimensional partial 
differential equations, high dimensional game theory 
problems, and of course, high dimensional control problems. 
In fact, solving high dimensional problems is now among the 
most active area in scientific computing.

However, it has not been an easy task to turn these kinds of 
algorithms to practical use. I will review the progress made 
so far as well as the difficulties in this area. I will discuss 
applications to the control of robotic arms, as well as to 
macro-economics.

The work presented is joint work with a lot of people, 
particularly Jiequn Han, Jihao Long and Yucheng Yang

About the speaker
Prof. E is an Academician of Chinese Academy of Sciences, 
Professor of School of Mathematical Sciences at Peking 
University, Professor of School of Mathematical Sciences 
and Institute of Applied Mathematics of Princeton University 
of the United States, and joint director of the National 
Engineering Laboratory of Big Data Analysis and Applied 
Technology. Professor E is the recipient of the ACM Gordon-
Bell Prize, the SIAM R. E. Kleinman Prize, SIAM von Karman 
Prize, the Peter Henrici Prize and the ICIAM Collatz Prize. He 
is a member of the Chinese Academy of Sciences, a fellow 
of the American Mathematical Society, a SIAM fellow and a 
fellow of the Institute of Physics. Prof. E was invited to give 
a one-hour plenary lecture at ICM 2022. He was also invited 
as a keynote speaker at ICML 2022. Prof. E’s current work 
centers on machine learning.
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