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A Study on Guidance Law Design and Simulation of
Multiple UAV Formation Flying

Tae Soo No* and Gyeong Eon Jeons*

ABSTRACT

A guidance scheme for controlling the relative geometry of multiple flight vehicle
formation flying is proposed. Each flight vehicle in the formation takes the roles of leader
and follower simultaneously except for the formation leader. In this scheme, the flight
commands for a leader are shared by all the followers and this leaders to a synchronized
flight of all flight vehicles comprising the formation. Lyapunov stability theorem is used to
obtain the guidance law. High fidelity nonlinear simulation results are presented to show
the effectiveness of the proposed guidance law using a reconnaissance and surveillance
mission example.
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8 4. Six(6) UAVs Formation Flying

Table 1. Flight Command Schedule for

Reconnaissance and Surveillance
Mission (Applied to the formation
leader only)

;/ij Mission ggce) SZ?!??? F\IgAf;]thath Heading Angle

Wp. 1 Acgiﬁgﬁi‘m 50(=ty) |V, =3% =0 4 =0

Wp.2| Ingress | 350(=t) |V, :3507%(17“) 7. =0.99" |y, =0"

Wp.3| Mission | 615(=ts) | V. =250 . =0 v = 4;)(; )

Wp.4| Ingress | 915(=ts) v;:2m+%(f—f3) v, =—0.5200" |4, =495

Wp.5| Mission [1235(=ts)| V. =300 7. =0" 1), =495 ?20 (t—t,)

Wp.6 | Disgress |1350(=ts)| V. =300 . =0° U, = M5

Wp.7| Retum | 1600 | V=300 1) =063 [y, =15°

18 5. Flight Trajectory for Reconnaissance
and Surveillance Mission (plan view)
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38 7. Internal Structure of an UAV
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