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Abstract : Since various expression forms of Jacobian matrix in existing literatures are not conducive to the unified evaluation and
comparison of index values, the Jacobian matrix mechanism of Stewart parallel mechanisms is analyzed to identify the basic
reasons. The Euler angles and their derivatives are adopted to describe the rotational velocity of the moving platform, and the first—
type Jacobian matrix is derived based on the position equation derivation method. The angular velocity vector is applied to describe
the rotational velocity of the moving platform, and the second-type Jacobian matrix is derived by the loop equation method. The point
located on the moving platform coinciding with the origin of the fixed coordinate system is selected as the base point of the linear
velocity, and the third-type Jacobian matrix is derived by the loop equation method. Base on the angular velocity addition formula
and the linear velocity base point method, different Jacobian matrices mapping are constructed, and their relationships are deduced
with the matrix determinant theory.The correctness of mapping matrices is verified by a numerical example, and the singular surfaces
of a Stewart parallel mechanism are drawn. The conclusions provide theoretical guidance for the type synthesis and type optimization
of parallel mechanisms.
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