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Control For Formation Configuration Using Leader and Follower Structure

«Y. Kuriki and T. Namerikawa (Keio Univ. )

Abstract— In this paper, we study the problem of trajectory tracking and reconfigurable formation control
for a multi-vehicle system represented by a first-order system. More specifically, the goal of our study is to
hold UAV’s position relative to their leader’s direction of movement even if the direction of the leader’s flight
path might be changed. This means that UAV’s configuration which is seen from the ground will change
with changes in the direction of the leader’s flight path. Therefore, we have to be able to change the UAV’s
configuration while maintaining the formation. In order to achieve this objective, we basically extend our
team’s control algorithm for multi-vehicles to surround a moving target in a coordinated way. This control

algorithm is based on consensus with a dynamic network topology.

Furthermore, we adopt a leader and

followers structure to give the followers the information of desired position relative to the leader’s direction
of movement. Finally, the proposed approach is validated by some simulations.
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Fig. 1: An intended movement during a formation
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Fig. 3: A movement in case of applying the algorithm
shown in the 10th literature
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Table 1: Conditions of numerical simulations
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