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Layout Selection and Stability Analysis of a Mobile Robot Based on Single Row Alternate Wheel
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Abstract: This paper introduced layout selection and stability analysis of a mobile robot based on
the single row alternate wheel. The structure of a single row alternate wheel was presented, the kine-
matic model was established, the conditions of the system moving in omni-direction through analyzing
the system speed inverse Jacobi rank of matrix were achieved, and the arrangement of the three and
four wheels which satisfied the conditions was given. Dynamics equations of the system were obtained
according to the nonholonomic system of Rolls equations. The rollover and backward conditions of the
system moving on the slope were calculated, and the model was simulated by using ADAMS soft-
ware. This paper provides theoretical basis for system practical applications.
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