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Abstract

It is important to understand the dynamic characteristics of human operators as a
controller of Man-Machine System. In this paper, estimation of the dynamic characte-
ristics of human operators in a few simple manual control systems, is discussed using
an Auto-Regressive Model. Control tasks are as follows - pursuit tracking, compen-
satory tracking, and two-variable compensatory tracking. The transfer functions of
the controlled elements are 1,1/(0.2s+1), 1/(s+1), 1/s, and 1/s(s+1).

Although the characteristics of human operators generally contain non-linearity, the
authors assumed that the dynamics could be expressed by a linear model with an
additional noise, regarding the non-linear part as the noise (remnant) generated by the
human operator. Therefore it is shown how this additional noise is whitened by AR
-model for the purpose of unbiassed estimator in spite of the existence of feedback
loop. As a result, the variation of the dynamic characteristics of human operators is
represented by the discrete impulse sequences.
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SORFIIEE L TV %, FRICHEOBRFIHEEL o T\ 5, 2D L IR Lbbh b, D
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o
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Fe= 0.3 Hz

= 0.7
“-134.7 -136.9 Fc= 0.7 Hz

B—13 =&TLAR 7L HBHBIED S M—14 Z@TAREFAIC L BBHEIEDHH
CEERME : 7 v b oF 7 AW 0.3 HZ) CHEEME © » » b 7 B8 0.7 Hy)
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x  £x
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—15 C“HRIEHEEEONATAREFLICL LS —16 TRITCHIEEIEDOIMUBOICAR £ F AL L B4y
# ¥
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