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Model of the agents

Consider a set of N agents (vehicles) modeled by a kinematic unicycle
fitting with model properties subject to a simple non-holonomic constraint.

(z1,y:)? is the position vector of the agent k
0. is the heading angle
U1k, Uog are the control inputs

Problem Formulation

Ty

I},

-

to different formations in a cooperative way.
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The objective is for the agents to follow different velocities and to stabilize
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Affine Transformations

Transformation matrices
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Sequence of transformations

The main idea is to define any trajectory as a sequence of these transformations
applied to a constant vector Fpgexpressed in the homogeneous coordinates
framework. In the sequel, we consider affine transformations generated by a
combination of the basic ones which can be defined as follows:
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Homogeneous coordinates

The homogeneous coordinates of a vector 2z &< R? can simply be defined

as the new vector z/' = (zg, 2y, 1)7

Position vector in homogeneous coordinates

Control Design

The objective can be expressed as Fg = Gro — GG_lrk
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Velocity Tracking

Communication Graph
and Laplacian matrix
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Formation Control

Cooperative Control Design
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Cooperative Circular Formation Control
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