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H_ Loop Shaping Control of a Two Degree of Freedom Helicopter Model
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Abstract

A two-degree-of-freedom helicopter model consists of two DC motors to drive the helicopter to
follow the desired pitch angle and yaw angle. Both angle signals come from two potentiometers. Main
problem, found in control system design for this helicopter model, is instability and nonlinearity of the
system. The system is also multi-input-multi-output (MIMO) where interactions among inputs and outputs
exist. Moreover, using the potentiometer to measure the angle may be subject to measurement noise. In

this research, we propose using H_, loop shaping control to handle such problems. Design process is
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divided into two steps. First, the weight function is designed so that the singular value matrix of the open-

loop system has the desired characteristic. Second, H_ loop shaping controller is calculated from the

optimization. Performance of the H_ loop shaping controller is compared to that of the PID controller.

Simulation results show that the proposed controller can work well without overshoot. The system settling

time is lower than the PID controller and can reduce internal interactions effectively.

Keywords: Robust control; a two degree of freedom helicopter; H_ loop shaping control.
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Symbol Description Value Unit
JP Moment of inertia about pitch axis 0.0178 kg.m2
Jy Moment of inertia about yaw axis 0.0084 kg_m2

ol Mass of helicopter 1.3872 kg
o Center of mass length along pitch 0.186 m
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BP Viscous damping about pitch axis 0.8 N/V
By Viscous damping about yaw axis 0.318 N/NV
KPP Torque constant of pitch motor 0.204 N.m/V
pr Torque constant acting on pitch 0.0068 | N.m/V
axis from yaw axis
Kyy Torque constant of yaw motor 0.072 N.m/V
» Torque constant acting on yaw axis | 0.0219 | N.m/V
from pitch axis
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