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Society Brains: Theoretical Model and Key Issues
WU Zhigiang, GAN Wei, LI Shuran, LIU Zhaohui, ZHOU Mimi, XU Haowen,
WANG Yuankai

Abstract: As Al technology represented by deep learning rises to prominence, the
implementation of smart brain systems for cities is recognized as an indispensable
strategy for city modernization. However, the City Brain system can not meet the
challenge of modernization as intelligent systems relying on a single brain structure
can not align with the complex organization of modern cities. This paper critically
evaluate the City Brain concept, identifying four technical challenges facing the
single-brain system: multi-layer decision-making pressure, information explosion, low
transmission efficiency, and limited database capacity. This paper describes the con-
ceptual shift from City Brain to Society Brains by introducing key features of collec-
tive intelligence. It defines the concept of Society Brians and elucidates its learning
mode, which can surpasses the limitation of the City Brain system by adopting a
new Al model based on the collective learning of intelligent individuals during com-
plex problem-solving. This paper raises and discusses nine key issues on Society
Brains, including the origin of the concept, structure of decision making, components
and linkages, division and cooperation, digital simulation, iterative development, prac-
tical applications, elements interaction, and inter-social collaboration. Lastly, the pa-
per illustrates the organization, operation, and evolution of Society Brains, highlight-
ing their contributions to future development of smart cities and implications for fu-
ture research.
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