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An Experiment of Predictive Manual Control

by Keiji Tanaka

ABSTRACT

It has been pointed out that the human capability, to perform lead operations, is
one of his most important features in manual control. This work aims at examining the
characteristics and the limits of the human lead operations, in order to improve the
human pilot model. A manual tracking experiment, which compelled the human
operator to perform a predictive operation, was conducted.

In this experiment, the pursuit-plus-disturbance mode and the conventional com-
pensatory mode were adopted as the display format, and the controlled element was
set to be the pure transmission-type delay. Three kinds of experimental variables were
selected; the first was the shape of the spectrum of the forcing function, the second
was the delay time of the controlled element, and the third was the display format.
Auto-regressive models were fitted for the data by utilizing the MFPE (Multiple Final
Prediction Error) method, and based on those models the human operator describing
functions were obtained.

The results indicated that the human operator could forecast the future values of
the forcing function, especially when the pursuit mode display was implemented, and
that his characteristics were in good accordance with those of the optimal predictors.
It was also shown, however, that the human control frequency band was reduced when
he extended his lead time span. These results will lay the foundation of the improve-
ment of the human operator models which include the human lead characteristics.
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