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Abstract: It remains an open question how a multiagent system, with no centralized control 

and possibly severe limitations on communication, sensing, and computational power, is 
capable of the fast and flexible decision-making required to successfully operate in 
environments with uncertainty, variability, and rapid change. I will present decision 
dynamics that draw on biophysical models from computational neuroscience and provide 
the means to study and design fast, flexible, and frugal multiagent decision-making and 
control. Our approach to analysis allows rigorous and systematic investigation and 
leveraging of distinguishing features of the decision dynamics:  deadlock can be reliably 
broken as fast as it becomes costly; sensitivity to distributed stimulus can be tuned as 
context and environment change; social heterogeneity can enhance stability and flexibility; 
and excitability (spiking) can provide sparsity and intermittency leading to superior agility 
and frugality. I will discuss the significance and application of these results for the study 
and design of collective intelligence in nature and technology.  
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