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ABSTRACT

This paper continues the study on the follow-up control characteristics, recently initiated by
the author, for the improvement of the direction-indicating function of the marine gyrocompass.

The absolute stability of the system is analyzed by utilizing the Hurwitz criterion and the
relative stability is discussed by calculating the gain and phase margins for the system. The
relationships between the values of the adjustable parameter Ka, indicial responses and roots are
examined numerically. And it becomes clear that the system is stable so long as the value of Ka
is within the range, 0<{Ka<{1.2.

The steady state characteristics are investigated theoretically by introducing both the erro -
constant and error series mehods. It is known that for the step input the steady state error is
zero and the settling time with the negligible control error varies with the various values of Ka
and on the other hand, the control error for the non-step input, such as the type of the ramp.
parabolic and sinusoidal function is diminished with the increase of Ka value but never {alls to
zero under the stable system. If the interest is focussed on shortening the settling time and
diminishing the control error, it is recommended that the value of Ka should be within the range
between 0.3 and 0.7.
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Table 2. Steady state error and control error for the different types of input functions,

i control error
input i steady - . I . )
| state error Ka; increase ! t; increase @; increase
| (t and w; fixed) ‘P (Ka: and w; fixed) | (K. and t; fixed)
. overdamped under- : i
step input ; Zero damped undamped no relation no relation
ramp input ’ fixed decrease fixed no relation
parabolic input infinite decrease increase no relation
' _
sinusoidal input fixed ' decrease no relation increase(w<C2)
8 -
6t Ka=1,0

- - - calculated by error series method

calculated by frequency transfer function

N

ERROK( DEG)

W(RAD/SEC>— 2 4 6 8 10 12

Fig. 9. Sinuscidal error characteristics calculated by both the error
series and frequency transfer function for the various values of K,
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