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An Automatic Take-off Method for
Small-scale Unmanned Helicopters
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Abstract Focusing on the problem that the take-off of a small-
scale unmanned helicopter (SUH) mainly relys on the manoeu-
vre of the pilot on the ground, an automatic take-off method
for SUHs is proposed based on the knowledge of pilot and sys-
tem identification theory. First, through studying the relation-
ships between altitudes, throttle, and collective pitch during
SUH take-off manoeuvred by a professional pilot, the feasibil-
ity of realizing the take-off of SUH via studying the manoeuvre
behavior of the pilot is analyzed, and the control flowchart of
automatic take-off is designed. Safe altitude and variable gain
control are introduced to improve flight safety of automatic take-
off, incomplete differential algorithm is utilized to restrain the
high frequency disturbance aroused by differential. Then, in or-
der to acquire the flight control parameters of automatic take-off,
adaptive genetic algorithm is adopted to identify the dynamics
model, and flight control parameters are obtained based on the
identified model. Finally, the results of flight experiment con-
ducted upon a type of SUH show that the control algorithm
proposed in this paper could realize the automatic take-off of
SUH effectively.
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Fig.1 Forces and moments acting on helicopter in body-fixed

reference frame
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Table 2 Control parameters of lateral and yaw channel
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