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Abstract

12th,February,2009
A Disturbance Attenuation Controller Design which Explicitly
Dependent on Physical Parameters of Two Inertia Systems
No.07504688
YUTA sugano

Department of Mechanical Engineering
Nagaoka Univercity of Technology

In recent years, commercial products of servo motors have been improved in order to achieve better
control performance by automatic tuning of controller to adapt various types of controlled object
without user tuning, where conventional notch filters and/or PID controllers are chosen as the basic
structure of controllers, and their parameters are set by estimating physical parameters of the system
e.g. inertiamoment of loads, frictional torque, and so on. Such simple structure of controllers make it
easy to tuning process when physical parameters of controlled object is changed, however, it also poses
limitation to achievable performance. Nevertheless, such simple structures are widely implemented in
commercial products of servo motors. Moreover, there is no need to utilize such simple structure of
controllers. On the other hand, it is possible to design optimal controllers by robust control design
such as H oo control design in the sense that H o norm. However, the relationship between dynamic
characteristics of resultant controllers and physical parameter of controlled object, is not clear, which
leads that controllers have to be redesigned when controlled object is changed. In this paper , we verify
the achievable performance of simply architecture controller (P,PI controller) employed on traditional
servo system and flexibility complex architecture controller(H o ) by way of experiment For actual
control object. Next, for the solution of above problems, we proposed a controller that explicitly -
contained physics parameter of control object based on stabilizing controller, and conduct simulation
and controlled experiment. In the result, shown the controller architecture set a limit on the achievable
performance. This controller based on virtually-architecture of H oo controller that make closed loop
transfer function to zero, and promising good performance than traditional approach The followings

are shown:

e If physics parameter is clearly, controller architecture is decided loosely, thus we can easily
redesigned in case of parameters changed.

e The proposed method have less restrictions in architecture of controller than traditional approach
and which make unstable controller by tuning two parameters thus this controller have a lot of
flexibility.



We there fore conclude that the proposed method is practically useful in disturbance attenuation

problems.
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