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Abstract.- In this resume is presented a model of
movement for mobile robots [MR], the synchro-
drive-and-steering-wheel vehicle, and its
application to two configurations of mobile
robots considering their kinematics constraints.

1. Model

Here are considered polar and parametric
representation of the path (ζ). In both cases the
input is the speed (v), the angle of the speed
(θ) and a function of the angular velocity (ω).
The outputs are the states, the position of the
robot, components of the velocity and the
distance traveled along to the path.

Figure 1.

State equations

From the figure and after some
manipulations, we can obtain state equations

 The state-space transformation relating these
two equations is given by:

Also we can relate the velocities according to

Nonholonomic constraint

From (6) it is also obtained

The bottom part of equation (7) defines the
condition of zero motion sideways. This is a
nonholonomic constraint.

Position motion variables

The distance traveled by the robot is defined
in parametric and polar form by

Therefore
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The acceleration is defined by:

and the curvature and the radius of curvature are
defined by

with

From (15), (16) and (17), considering that the
robot is moving in a plane, the equations could
be rewritten in the following way

From (1), (17) and (18)

The proof of these expressions is attached in
appendix A.

2. Selection of control inputs: Vehicle
kinematics

2.1  One front drive steering wheel.

We can get that,

is the velocity in the middle of the rear wheels
(point p). Also at the same point,

With control inputs v and φ. Working with
these equations, the curvature, radius of
curvature, normal acceleration and tangential
acceleration are defined in the following way,
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 2.2  Two-rear-drive-wheel vehicle.

In the middle point of the rear wheels axe, the
velocity is defined by,

also at the same point,

With control inputs V1 and V2 working with
these equations, it is obtained the following
expressions,

The proof of these expressions (section 2.1,
2.2) is attached in appendixes B and C.
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