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1. The design of the robotic fish, including the control of its locomotion, imitates 
the physical structures and locomotion properties of real fish. 

 
2. The distributed control laws, obtained from modeling the phase dynamics of 

the body waves of the robotic fish by coupled Kuramoto oscillators, lock the 
phases of their sinusoidal body waves in an antiphase fashion. 

 
3. In the context of the multi-robot water polo matches, the robotic fish prefer to 

cooperate with teammates when cooperation is efficient and play alone 
otherwise; when the cooperation coefficient co-evolves with the population 
dynamics, cooperation efficiency gets improved under better learning 
capabilities.  

 
4. In the context of obstacle removing tasks, the personality, which is considered 

to be each fish’s willingness to initiate a collective movement in a task, is a 
crucial factor in determining the group’s performance; the robotic fish group 
has the ability of self-adaptation to cope with the level of difficulties of the tasks.  

 
5. As biologically inspired approaches, central pattern generators (CPGs) are 

essential building blocks for the locomotion neural circuits found in both 
invertebrates and vertebrates. A key feature of CPGs is the capability of 
producing coordinated patterns of rhythmic activities without any rhythmic 
inputs from sensory feedback or high-level control signals. 

 
6. Biologists have observed that the animal groups can achieve difficult goals 

though coordination with each other, although the ability of each individual is 
limited. As a colony, social animals can exhibit great power on foraging, 
avoiding predators, cruising and so on. 

	  


