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Abstract: The present paper presents a way to incorporate QFT principles to the H∞ control
design technique to solve the Two-Degree of Freedom Feedback Problem with Highly Uncertain
Plants. The proposed design procedure is illustrated with SISO and MIMO design examples
for highly uncertain plants.

1- Introduction

Both QFT and H∞  design techniques occupies the control community for a long time, from
the beginning of the 70's. The so called today QFT design technique was first introduced in
Horowitz and Sidi (1972), while the H∞  norm as conceived today was first introduced by
Zames (1976), (1979), and Zames and Francis (1983) to formulate the problem of sensitivity
reduction by feedback as an H∞  optimization problem. In the following years, the oriented
design techniques for robust feedback systems has enormously expanded and developed for
solving the robust feedback problem, Doyle 1978, Doyle and Stein (1981), Francis and Doyle
(1986), Francis (1986), Zhou and Doyle (1998) and many others. During the past twenty years
it was felt that there exist a very pronounced schism between the two techniques having the
same design task, namely, robust design for uncertain feedback systems. Fortunately it is felt
today that there exist a lot of parallelism between both design philosophies which can complement
each other. The aim of this paper is to show how both techniques can be applied in a combined
and efflcient way to design two degree of freedom (TDOF) uncertain feedback systems, SISO
and MlMO.

2. Parallelism between the QFT and the H∞  norm design techniques.

The QFT for SISO and MIMO feedback systems is defined and solved in the classical frequency
domain using Nyquist, Bode and Nichols oriented design techniques. The Hco norm design
technique uses basically the state-space formulation for solving the feedback problem optimization,
although the process and the desired performances to be achieved are specified once more in
the frequency domain. A short review of both techniques follow.

A. The QFT design technique (It is assumed that the reader is familiar with this technique, if
not, it is recommended to have a look in Horowitz and Sidi (1972) for the SISO case).
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5. Summary and conclusions.
Using the proposed TDOF H∞ - design technique for uncertain plants, it is seen that the
specifications are completely achieved, with two to three design iterations at most. Specified
tracking characteristics in the time domain are achieved by translating them as upper and
lower permitted bounds in the frequency domain, exactly as in the QFT design technique.
Acceptable noise amplification is achieved by manipulating the nominal open-loop TF in the
higher frequency range with classical Nyquist/Bode equency design techniques. The
technique works adequately for both SISO and MIMO uncertain systems.
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