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Abstract ; This paper focuses on higher organisms. From the perspective of collective intelligence
as a whole, which encompasses swarm intelligence and crowd intelligence, this paper analyzes
and develops a comprehensive review of the problems in bionic computing, and also proposes and
explains a number of new perspectives and insights. On the basis of an overview on the research
progress of bionic computation in higher organisms (including fundamental higher organisms,
regular higher organisms and quasi-man organisms), we find the reflux phenomenon in the re-
search on the trend of making algorithms in the optimization of swarm intelligence, and give a
reasonable interpretation of the reasons for the formation of the trend of making algorithms in the
bionic-computational dimension and the problem-method dimension. In turn, the overall idea of
problem solving is given, and the two main development directions of bionic computing for collec-
tive intelligence are refined and formed. Emphasis on the expansion of bionic behavior towards
cooperative behavior is dominant in the direction of collective intelligence bionic computing devel-

opment. Aiming at the difficulties existing in the research of swarm intelligence optimization,
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five bottlenecks that need to be focused on to achieve breakthroughs are proposed. Based on the
overall view of “metaphorical bionic computing-normative bionic computing-complex bionic com-
puting”, we advocate the new paradigm of intelligent computing of complex bionic computing,
and lead the direction for higher organism bionic computing.

Keywords: collective intelligence; bionic computing; cooperative behavior; primate; zoo algo-

rithm; intelligent computing paradigm
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