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Abstract: Computational simulation is a critical enabler for understanding complex functions and neuronal 
dynamics of mammalian brains. However, several grand challenges, such as retaining biological realism in 
computer-based models, obtaining and managing a vast amount of biological data, and tackling high 
computational complexity, exist. In this talk, we will show how neuronal models of different complexities 
(behavioural oscillator models vs Hodgkin-Huxley models) and global connectivity data may be leveraged 
to reason about the origins of oscillatory behaviours of the brain. The key focus of the talk will be placed 
on a large-scale biophysically detailed thalamocortical model and parallel numerical techniques that have 
been developed to efficiently handle widely spread time scales in the network. Our results suggest that 
computational techniques may shed light on the causes of absence seizures by associating abnormal brain 
level oscillation with several key cellular level mechanisms. 
 

Short biography: Peng Li received the Ph.D. degree in electrical and computer engineering from Carnegie 
Mellon University, Pittsburgh, PA, USA. Since August 2004, he has been in the Department of Electrical 
and Computer Engineering, Texas A&M University, where he is presently an associate professor. He is a 
member of the Faculty of Neuroscience and the Graduate Faculty of School of Graduate Studies, Health 
Science Center at Texas A&M. His research interests are in the general areas of circuits and systems, 
electronic design automation, aspects of parallel computing and computational neuroscience. His work has 
been recognized by various distinctions including an IEEE/ACM William J. McCalla ICCAD Best Paper 
Award, three IEEE/ACM Design Automation Conference Best Paper Awards, an IEEE/ACM two SRC 
Inventor Recognition Awards, two MARCO Inventor Recognition Awards and the National Science 
Foundation CAREER Award. At Texas A&M University, he received the ECE Outstanding Professor 
Award and was named a TEES Fellow and a William O. and Montine P. Head Faculty Fellow. He edited 
two books and is an author and co-author of over 160 publications. He has served on the editorial boards of 
IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems and IEEE Transactions 
on Circuits and Systems II as well as technical program committees of many international conferences and 
workshops. 
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