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Abstract In general, a nonlinear system can be linearized using the product of 1st and 2nd-order
systems, and the response characteristics and the stability of a system can be improved by pole
placement. Among the pole placement design methods, LQ control ensures the stability of the system.
However, it is difficult to arbitrarily specify the location of a pole because the weighting matrix is
obtained by trial and error. This paper deals with a method of selecting a weighting matrix for LQ
control that moves multiple poles with Jordan blocks to complex poles. We derive the relational equation
between double poles and a weighting matrix from the characteristic equation of a Hamiltonian system
with a state weighting matrix that is represented by two variables(p,., ¢,.). Then, we obtain the moving

range from the condition that the state weighing matrix becomes a positive semi-definite matrix. We
select a closed-loop pole in the moving range and calculate the weighting matrix use the relational
equation and the selected poles. In an example, the usefulness of the proposed method is confirmed
through the computation process of a weighting matrix and a control law that moves four poles(—1) with
a Jordan block to the desired complex Poles(—2+j, —4+;2).
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