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Automatic Recovery System for Fixed-Wing Mini UAV Aiming Disaster Monitoring
- Design Concept and Simulations -

Midori Maki, Sigeichi Takepa and Kazutoshi Isakawa

Abstract—

This paper describes the development of an automatic recovery system for a fixed

wing mini UAV around 4kg. The proposed approach/landing scheme consists of a horizontal
guidance for headwind approach and a stall landing. A prototype aircraft (SAFE-F1) has been
developed mainly for safe landing with low speed and high angle-of-attack. The guidance and
control law has been designed by additive override commands to a baseline controller using
dynamic inversion. The study is still in preliminary stage, however the simulation examples show

the effectiveness of the proposed recovery concept.
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Fig. 1 Three-View of SAFE-BIRD-F1

Table 1 Configuration (SAFE-BIRD-F1)
| B E %
FTE®EE 0.75 m?
T EIE 2.29 m
* £
MAC 0.3547 m
TARY R 7.0
KERR ﬁfﬁ 0.156 m?
Ry 0.80 m
EERER ﬁfﬁ 0.096 m?
RIRY 0.35 m
2k 1.5 m
I %N BKIE 0.12 m
I N 0.24 m
RREE 4.0 kg
BE% E—4 HP-Z3025-10
JaR3 APC12x8




Table 2 Breakdown of Total Mass
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Fig. 2 Three Longitudinal Coefficients
(8f : Flap Deflection, Tc : Thrust Coefficient)
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Fig. 9 Time Histories in the Cross Wind Case
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