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The funds from the Selby Award 2013 have enabled my group to access some large-scale 

datasets regarding the collective activity of populations of neurons.  Based on such data, I 

have been working with my students and collaborators to test my distributed dynamic 

computation theory which I have proposed to account for problems such as how neural 

circuits process information in a flexible and adaptive manner.  In particular, we have made 

some progress as detailed below: 

(1) We have discovered and characterised a range of spatiotemporal activity patterns in 

the sensory area of the cerebral cortex of marmoset monkeys, including propagating 

waves, sources, sinks, spiral waves, and saddle patterns.  We have successfully 

adapted the physical theory of turbulence to systematically analyse these patterns and 

have found their principled dynamics.  These novel results have resulted in two 

conference papers accepted by the Society of Annual Neuroscience Meeting 2014, 

one invited talk given at the Monash University, and one paper submitted for 

publication. 
 

(2) Our distributed dynamic computation theory has been extended to account for the 

variability of neural firing activity.  We have shown that our theory can unify two 

leading theories to address one of the central problems in neuroscience regarding the 

great variability in the spike timing of neurons.  This result has resulted in a paper 

recently accepted by a leading journal in our field.  

In summary, I think the progress mentioned above would not have be made in a timely 

manner without support from the Selby Award. Particularly, I would highlight that on the 

basis of progress enabled by receipt of the 2013 Selby Award, my collaborators and I have 

made joint grant applications this year, which if successful, would open opportunities for 

more collaborations between my theoretical group and some experimental groups, leading to 

potentially exciting new discoveries about how the brain works. 
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