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In the paper, it was developed the mechanism for adaptation of the transfer coefficient
of PID controller to the model of object with inertia first order and time delay; schema for
simulation of the control system with adaptive controller and the research results of the
functioning of the adaptation internal contour of the PID controller, which it realizes the auto-
tuning of the controller’s parameters.

For the given model of the control object with the parameters k, = 0,42, T, =60s,
T=30s the parameters k, =694, T;=48s, T,=10s of the PID algorithm were
determined according to the Ziegler-Nichols method as initial parameters for the procedure of
adaptation the transfer coefficient k,, of the controller. The parameters of the control object
ko, T, and t were varied by + 50% from the initial values.

The obtained results demonstrated that in order to achieve the high performances of
the automatic control system it is necessary to perform at least three cycles of adaptation of
the k, tuning parameter. The criterion for stopping the adaptation cycle it can be used to
assess the increase of the step variation of the coefficient k,: k, |kt — Ki| < e, where i is the
adaptation step. The value of ¢ is chosen based on the precision conditions of the system (the
recommended value is 0.05).

It was elaborated and simulated in MATLAB 6.5 the structure of the automatic closed
loop system with model of object with inertia and time delay with PID controller with
adaptation contour of the tuning parameters.

As a result of the study of the automatic control system with the designed adaptive
PID algorithm it can be concluded:

1. The transfer coefficient of the object k, it has been varied more than 10 times, and
the time constant and time delay within the limits: 0,1 < t/T, < 10,1 > 10s,T, >5s

2. The proposed algorithm corrects the transfer coefficient k,, of the PID controller with
goal to obtain the performance of the system with overshoot 6<20% with the absolute error ¢
= 0.05 from the value of the output signal of the automatic control system.

Keywords: model of the object with inertia and time delay, PID algorithm with auto-
tuning, adaptive control, adaptation mechanism.

References
1. KYJIMHOB, 10.M., KYJIMHOB, N.1IO., APXUIIOB, H.A., CYCJIOBA, C.A.

Omnpenenenue 3aK0HA YIPABIEHUS CII0KHBIM TETUIOBBIM 00beKTOM. B: [Ipomviuiiennvie ACY
u xoumpoinepwl, 2004, Nel2, cc. 24 - 26.

2. WIVBIAJ3E, AM. VJIAHOB, ATI. TKAYEB, B.II, TI'VJI3EB, B.C.,
JIAHYEHKO, H.II. AmanTtuBHBIE TPOMBINIUICHHBIE PETYISTOpHl. B: Ilpubopvr u cucmemol
ynpaegnenus, 1981, Ne7, cc. 15-16.

36





