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On a Pole Assignment Method
by State Variable Feedback

Tadayasu DEcawa

This report describes a pole assignment method by state variable feedback. The objective of pole
assignment is to design a feedback controller such that the closed poles of a system come to the desired
place in the complex plane. The pole assignment is a powerful mean to improve system response
characteristics. It is well-known that if a given system is completely controllable, the closed loop poles
of a system can be arbitrarily assigned by state varible feedback. The standard method of the pole
assignment follows a procedure of constructing the transformation matrix to controllable canonical form,
transforming the original system to canonical form, computing a state variable feedback gain for canonical
form, and transforming its feedback gain back to feedback gain for the original system representation. It
is a roundabout method. In this paper, I propose a pole assignment method which permit a direct
computation of state variable feedback gain for pole assignment for multi-input system. For single-input
system, Ackermann’ s formula is known as a direct computation method of feedback gain for pole
assignment.

In this study, Ackerman’ s formula is extended to multi-input system. In this method since it is not
necessary to transform controllable canonical form, the procedure for obtaining feedback gain becomes
simple and the computation time becomes short. As for numerical example, state variable feedback gain
to assign poles are computed by both the standard method and the proposed method, and procedure step
number and computation time of the proposed method are compared with those of the standard method
and it is shown that the proposed formula is useful.
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