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Abstract Inrecent years, the research on robot swarm aggregation and control has received much
attention in the field of intelligent robot, and robot swarm aggregation and control base on Gene
Regulatory Network (GRN) model has been a hot topic. Within these research, most studies consider
robots into a two-dimensional scene to simplify the aggregation and control model. However, with
the demand of practical scenarios and UAV clusters, swarm robots are increasingly applied to
complex tasks in three-dimensional environment the traditional Gene Regulatory Network (GRN)
model is not feasible to generalize in three-dimensional space. Because the traditional model could
not generate suitable robot population aggregation pattern. To this end, the study proposes an
method on aggregation and control of swarm intelligent robot based on 3D Gene Regulatory
Network. Then, This paper shows a complex scenes to test the performance of the method in three-
dimensional space. Furthermore, this paper also uses the V-rep platform to simulate real scenarios
and verify the efficacy of the model when the environment added the physics engine. Experimental
results show that our control model has good performance and is robust under complex scenarios.
Key words swarm intelligent robot; gene regulatory network; three-dimensional space;

population aggregation morphology; distributed trapping
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