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Cooperation and Confrontation in Crowd Intelligence

ZHU Di-di' and WU Chao®

1 College of Computer Science and Technology,Zhejiang University , Hangzhou 310013, China
2 School of Public Affairs,Zhejiang University, Hangzhou 310058, China

Abstract Crowd intelligence has rich connotations and denotations. Its algorithms include both the early algorithms based on the
characteristics of biological groups(particle swarm optimization,ant colony algorithm,etc. ) and the later large-scale crowd algo-
rithms based on network interconnection (multi-agent system, crowd intelligence perception, federated learning, etc. ). The core
idea of these crowd intelligence algorithms is cooperation or confrontation. Collaboration can combine the limited intelligence of
individuals into the powerful intelligence of the group. However, collaboration itself has certain limitations,which may lead to the
over-dependence between individuals and the unfairness of the system. Confrontation can overcome this limitation,and its basic
idea is that individuals seek their maximum interests through the game. Therefore,cooperation and confrontation are indispensa-
ble. It is the inevitable development trend of a crowd intelligence to promote cooperation with confrontation,and to build a crowd
intelligence ecology in which cooperation and confrontation coexist. This paper mainly focuses on the cooperation and confronta-
tion methods of crowd intelligence algorithms,expounds on the classical crowd intelligence algorithms,and prospects the next de-

velopment direction of emerging crowd intelligence algorithms.

Keywords Crowd intelligence,Federated learning., Multi-agent system,Confrontation,Game
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Fig. 2 Twosettings of generative adversarial networks in federated learning
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