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Design of minimally invasive surgical robot based on multi-objec-
tive structural parameter optimization
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Abstract: In order to improve the universality of the surgical robot, this paper analyzes the workspace
and operation requirements of different minimally invasive surgery, and a universal surgical robot with
8 degrees of freedom has been designed. A multiobjective optimizing function with kinematic index and
dynamic index has been constructed. The genetic algorithm is used for the optimization process and the
structure parameter with high dexterity is obtained.
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Fig.3 The CAD model of the universal robotic holder
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Fig.4 The kinematics model of the robot
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Tab.2 Coded factors and their corresponding actual values
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Tab.1 The D-H parameters of the robot
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Tab.3 The designed matrix of CCD and the corresponding
experimental response data
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Fig.5 The distribution curve of objective function value and condition number
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Fig.6 modal analysis after optimization
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Fig.7 Workspace of Robot
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