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A Design of Height Controller of Helicopter Using
Improved Neural Network
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Abstract : In this paper, we propose two design methods of neural network controller for the height control
of helicopter, one is the design of neural network controller having learning capability and the other is the
design of more improved neural network controller. Through the simulation results, we show that the proposed
controllers have enhanced control performance(rapid response, effectiveness and safety) than the typical neural
network controller in the height control of helicopter.
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Fig. 1. Force acting on a helicopter during vertical
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movement.
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Fig. 2. Resistance during vertical movement.
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Fig. 3. Aerodynamic component generated by the
propeller rotation.
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Fig 4. Relation between lift and angle step of the
propeller.
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£=9.8 [m/s’], Kga=1.2,

£—§§£=4.9, C.=0.5,

m=2000 [kg], G=19600 [M],
S=16 [m’], p=1.225,

4t=0.1 [sec], =0 [&m/s], Hy=0 [m].
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Fig. 6. Neural network(1).
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Fig. 7. Stages during the rise of a helicopter at
different given heights.
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Fig. 8. Rise characteristic in the fixed weighting
case. (a) Change of velocity on rising,
(b) Change of signal of acceleration on rising,
{(c) Change of the angle of propeller on rising,
(d) Change of acce leration on rising.
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Fig. 12. Rise characteristic in the leaming algorithm
case. (a) Change of velocity on rising, (b)
Change of acceleration on rising, (¢)
Change of the angle of the propeller on
rising, (d) Change of the given signal of
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Fig. 15. Rise characteristic in the improved con-
troller. (a) Change of velocity on rising
up to 2000m, (b) Change of the angle of
the propeller on rising up to 2000m,
(c) Change of acceleration on rising up
to 2000m, (d) Change of the given
acceleration signal on rising up to 2000m.
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