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Robot Swarm Movement Control Inspirited From Fish School |

Abstract of Thesis:

The main objective of this thesis is to build an algorithm which can be used to control a
swarm of underwater robots relying on the study and analysis of the kinematic and dynamic
model of a live Carp fish. The work on this research required a design and implementation of
a biomimetic robotic fish based on the carb fish species. The swimming movements of the
designed underwater robotic fish have programmed based on the analysis of video images
captured through continuous monitoring process of a live fish that swim in a controlled
artificial environments (swimming pool and the swimming tunnel). The robotic fish have
been built based on the model of living carp characterized by the good balance of speed and
acceleration and other features easy to control. The designed robotic fish is not characterized
by the amount of information that may be acquired from a video camera only, but also the
information that may be collected from other sensors and sent to the operator through
displaying them on the graphical user interface using a Wi-Fi link. The robotic fish was
equipped with an expandable library of most swimming movements for living carb fish which
enables the operator to control the movement of the robotic fish to swim in underwater with
high efficiency movements. The innovative design method used during the robotic fish design
permits the robot to swim in two ways; as a remotely controlled vehicle or autonomous
underwater vehicle. The most important contribution of this thesis is the three-dimensional
simulation of the robotic fish using MATLAB program, which is used in the analysis process
of the hydrodynamic actions to obtain the information necessary to design and control the
robotic fish underwater.




