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Abstract: In the past, to design controllers for nonlinear systems, the intrinsic nonlinear structures are often ignored or 

destroyed by linearization or feedback linearization methods. However, these controllers, including PID controllers and even 

some nonlinear controllers based on feedback linearization, are no longer adequate to accommodate the increasing 

requirement for improved performances and enlarged operating regions of  modern nonlinear control systems. This talk 

sketches the progresses in developing and amassing new theories and approaches to handle nonlinear dynamic systems based 

on homogeneous systems theory. With the development of  homogeneity-augmented perspective, many open control problems 

can be solved for the first time.  In addition, the new controllers can ensure enhanced performance, enlarged safe operating 

range, and easier implementation, for practical control systems found in the real world. This talk will also show that 

homogeneity-augmented perspective has great potential in developing mathematical foundation for deep learning.
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