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Robust H_ Control of Permanent Magnet Synchronous Motor with
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(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to improve the anti-interference ability of
permanent magnet synchronous motor speed control system, a
robust H, control method is proposed. Firstly, according to
the principle of robust H_ control, the design method of
permanent magnet synchronous motor speed control is
proposed, and the solution method is introduced. The
tracking performance, disturbance suppression, output
limitation and model uncertainty are considered when
designing the weighting function. The influence of the
performance weighting function on the dynamic performance is
illustrated in detail by means of the Bode diagram, and the
design method of the weighting function is given. Then, in
order to further improve the disturbance rejection of the system
by considering the parameter uncertainty and unmodeled
dynamics, the disturbance is observed as a feedforward
compensation through the Luenberger observer and feed back
into the speed controller to accelerate the dynamic response
and enhance the disturbance rejection. Finally, the traditional
proportional-integral controller, H_ speed controller, and the
proposed composite speed controller are compared by
experiments, and the effectiveness of the proposed speed
controller are verified by the experimental results.
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In order to improve the anti-interference ability

of permanent magnet synchronous motor speed
control system, a robust control method is proposed.
Firstly, according to the robust control principle,
based on the block diagram of permanent magnet
synchronous motor speed ring energy control, the
standard H,_, control is rectified, the design method of
permanent magnet synchronous motor speed control is
proposed, and the solution method is introduced.
Secondly, the tracking performance, disturbance
suppression, output limitation and model uncertainty
are considered when designing the weighting function.
There are three main weighting functions in this
paper: including W, related to tracking performance
and disturbance rejection, W, related to output
limiting and W, related to model uncertainty. For the
design of W,, two transfer functions are mainly
analyzed , which are the transfer function from input to
output of the speed loop and the transfer function from
disturbance to output. The controller is solved by
changing the three parameters of the weighting
function, and then substituted into these two transfer
functions to analyze the tracking performance and
disturbance immunity by using the change of Bode
diagram, and finally the design method of W, is
For the of W,, the

consideration is to keep the output of the controller

rectified. design main
within a certain range in order to prevent the
phenomenon of oversaturation as well as the damage to
the controller when the output is too large, so W, is
set as a smaller constant. For the design of W;, W,
represents the bounding function of the multiplicative

uptake, which responds to the requirement of robust

S8

stability, i. e., the requirement of high-frequency
characteristics. The nominal object of the system is
the
whereas the high-

suitable  for  describing low-frequency
characteristics of the object,
frequency characteristics are bound to deteriorate due

the the

dynamics of the system. Therefore such uncertainties

to uncertainties caused by unmodeled
need to be described and a common approach is to use
multiplicative uncertainties. In order to include all
uncertainties as much as possible, all possible
parameter variations are considered in this paper, and
then their error Bode diagrams are made so that W,

covers them.

Then, with parameter uncertainties and
unmodeled dynamics taken into account, in order to
further improve the  system’s immunity to

perturbations, the perturbations are observed as
feedforward compensation through a Luenberger
perturbation observer and feed back into the speed
controller to accelerate the dynamic response and
enhance the rejection of the perturbations. In
practice, the system will have delay links as well as
the observed perturbation cannot be equal to the real

the

eliminate

feedforward
the

adverse effects of the perturbation on the system, but

perturbation in real time, so

compensation cannot completely

it can minimize the impact of the perturbation.
the

speed controller,

Finally, traditional  proportional-integral

controller, and the proposed
composite speed controller are compared through
experiments, and the effectiveness of the proposed
speed controller are verified by the experimental

results.
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