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Abstract: This abstract proposes a passivity-based control method for velocity tracking and formation
control of nonholonomic wheeled robots without velocity measurements. Coordinate transformations
are used to incorporate the nonholonomic constraints, which are then avoided by controlling the front
end of the robot rather than the center of the wheel axle into the differential equations. Starting from the
passivity-based coordination design, the control goals are achieved via an internal controller for velocity
tracking and heading and an external controller for formation in the port-Hamiltonian framework,
leading to a clear physical interpretation. To avoid the unavailable velocity measurements or unreliable
velocity estimates, we derive the distributed control law with only position measurements by introducing
the idea of dynamic extension. Simulations are provided to illustrate the effectiveness of the approach.
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