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Attitude Control of Helicopter Simulator System Using
GA-PID Controller

Doo-Hwan Park? - Sang-Kyu Sung*

Abstract : The

- Joon-Tark Lee*™*

Helicopter system has a non-linearity and complexity. Futhermore,

because of absence of its correct mathematical model, it is difficult to control accurately
its attitudes for elevation angle and azimuth one. Therefore, we proposed a GA-PID
control technique to control these angles efficiently. The proposed GA-PID controller can
systematically generate optimal PID parameters by applying GA theory to a helicopter
attitude control system. Through the computer simulation, the GA-PID technique shows
better attitude control characteristic than traditional PID control technique.
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Table 1 Identification of System Parameters by Black Box Modelling

Parameter Elevation( /=1 Azimuth(/j=12
Gravitational Torque( z,) r.= mgl 0.03834 (kg - m)
@+ by ayus+baus

Motor Driving Torque( z;)

(a1=1.029. 5,=0.0917)

(a,=0.3234, b,=0.288)

Motor Delay( T,,)

0.3 (sec)

0.25 (sec)

Motor Inertia( [;)

0.00437 (kg - m2) 0.

00414 (kg m2]

Friction Coefficient( Bg)

0.00184 (kg - m2/s)

0.00869 (kg - m2/s]

Gyroscopic Gain( K¢)

0.147 (kg * m/s]

Reaction Torque( K ,)

0.015876 (kg - m]

Main Rotor
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Fig. 3 Block Diagram of Identified Helicopter Simulator in Matlab Simulink
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Table 3 Comparison of PID Controller with GA-PID one

PID GA-PID
Elevation Angle Azimuth Angle Elevation Angle Azimuth Angle
Gain Tuning Method Ziegler-Nichols GA
Reaching Timels] 37 2.3 4 2.7
Max Overshoot[%6] 6 5 05 0.01
Settling Time(1%)(s] 54 4 4.2 2.8

— GAPI [ —CAF
— FD 3 - po 1

[ Time (Secands) 10 1 l T e (Seconds) -
(a) Elevation Angle : @, (b) Angular Velocity of Main Rotor : w1
! — GAPI 18 —=5
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f 5 Tie (Seconds) 0 15 o Time (Geconds) E

(¢) Azimuth Angle : 0, (d) Angular Velocity of Side Rotor : »2

— AP 2 S i T—=capt
) )

4 e 0 i o5 0 s
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(e) Control Input : ul (f) Control Input : u2

Fig. 8 GA-Pontrol Results
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