Saaets] =i A6 A4z 2012 8¢

A HA7IE ol &3 &F Flder] HF Ao

Flight control of a small unmanned aerial vehicle using a
dynamic compensator
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Abstract

In this paper, we design a flight controller using a dynamic compensator for a small unmanned aerial vehicle.
The proposed method ensures flight stability during altitude holding and waypoints passing by improving the
transient response and steady state error. The control system consists of dual feedback loops with an inner
loop and a outer loop. The inner loop has a PD controller to improves the transient response and the outer
loop has a dynamic compensator to reduce overshoot in the transient response and improve the steady state
error. The performance of the proposed method is evaluated by flight test on a small UAV.
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Table 1. Specification of a small UAV.

Empty Weight TKg
Payload 592K g(With Dummy : 2Kg)
Endurance About 30 min(Fuel Tank -800cc)
Fuselage 2.3m
Engine DLE 55¢cc(Single piston, 2Stroke)
Prop 217X 10”(Wood)
Stall Speed 61Km/h(17m/s at 14Kg)

Cruising Speed 100Km/h(27.78m/s at 14K g)
Actuator Digital Servo TEA(24Kg.cm, 0.15sec/60deg)
Batteries 13.2vLi-Fe(Avionics, FCC, Engine Ignition)

6V Ni-Cd(RC Rx)
Moment of Inertia bz by b
1.30Kg/m"2 3.496Kg/m”2 2.53Kg/m"2
Main Wing Horizontal Tail Vertical Tail
Span 2.5m 0.8m 036m
Wing Area 1.05m"2 021602 0.79m"2(2EA)
MAC 43 Tem 27cm 22 7em
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Fig. 4. Tracking result for desired altitude.
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