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Model-based Predictive Control

(floating-point DSP)

Model-based Predictive control
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Generalized Predictive Control

Abstract

be

discussed into two parts that contain the

In this paper, the research will

electromagnetic actuator design and active

1
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rotor vibration control scheme. First of all,
we intend to implement the mechanical-
electrical analogy method to simulate the
dynamics of the actuator, and design an
optimal linear electromagnetic actuator
according to the anaysis of frequency
response that can apply in our rotor system.
The proposed actuator operates primarily by
means of electromagnetic interactions
between a voice coil and a permanent magnet.
The device is purposed to produce linear
motions with large forces that are required in
active rotor vibration control. In part I,
AVC employ Spatially

feedforward and hybrid configuration as the

technique will

major control structures.  The multiple-
input-multiple-output (MIMO) model-base
predictive control algorithm that is applied
the on-line parameter estimation and time-
identification both are
The

controller are implemented by using a digital

domain system
employed for controller synthesis.
signal processor (DSP). In experiments, we
use two different control methods. One is
the Model-based Predictive control with
LQG feedback compensation which is hybrid

structure, the others is the Generalized



Predictive Control which is spatialy

feedforward structure. The experiment
results indicate that two methods both have
high performance of the vibration attenuation
that is caused by rotor unbalance.
Furthermore, we also overcome the vibration

attenuation of variable rotor speed system.
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AXIS

ATTENUATION

(DB) VARIABLE
50Hz| 40~50Hz |CONVERGENCE |PERFORMANCE| SPEED
at 0.5 sec SPEED CONTROL
x-axis| 11.4 12.3
Fixed Hybrid MPC Very Fast Medium Yes
with LQG
y-axis| 12.1 12.3
x-axis| 24.3 \
Fixed Spatialy Very Fast | Very Good No
Feedforward
GPC y-axis| 17.2
x-axis| 10.2 11.5
Adaptive Hybrid Fast Medium Yes
MPC with LQG
y-axis| 11.3 11.6
x-axis| 21.4 22.2
Adaptive Spatially Fast Very Good Yes
Feedforward
GPC y-axis| 20.8 21.9
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