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1. Iintroduction

Curmrently the PID controlier is the most widely used in
industry due to its simple structure and relatively easy
undeaerstanding.

Entrenamiento en
MATLAB

This work proposes the introduction of a fractional
order PID controller to obtain a more flexible and
robust control than the conventional PID, with the

inclusion of two additional degrees of freedom [1]. The | ad H
Pi*D* controller has an integrator of order A and a arferencal PID traccional Plocis WA |
differentiator of order p, with >, i1 e (0,2) allowing to ad e e i Liaa, n'—" P i—eHOONe0S |
restrictions and specifications for the tuning process 36 " BT
{2). improving the performance of the system : i
response. B : i
In addition, it is proposed the use reconfigurable
devices, such as FPGAs or FPAAs, to make changes
in situ. It is also proposed the use of neural networks
to estimate the values P, I, D, A and p in order tco make
the system insensible to variations in the plant
parameters.
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Tuning a PID controller of fractional order with radial chip implementation. o inadiecrete or 00
basis neural networks, trained it offline with MATLAB
and implement the system in a field programmable i
analog array. 5 DeSlgn
3. Particular objectives @y
- To establish constraints and solve simultanecus ®
equations to set the required system performance. o
- To conduct radial basis neural network training in
MATLAB and obtain the P. |, D, A, y data set.
+» To assemble the system plant-controlier within a o '
programmabie analog device. — {LT‘
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Fiours 1. Mathodology 1o design the analog Fractional PID conirole; Figure 5 Newa! for the appr jon of the contoRe!



Fuct\onal uphdan Operators and the coruspondlng appraxlmation
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6. Results
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Figure 9. FPAA implementation, expedimentsl setup and experimenty ;

In Fig. 8 it is shown a block based simulation, the
have been taken from the propased approximat; blocks

on m."\Od
The PID fractional controller also was imp,
FPAA (AN231E04); as is expected, the s;’::lented in a
sensitivity to plant gain variations as shown jn F:: shaadhc
and 9

7. Conclusion

A fractional order PID controller has been desi
temporal parameters and tuning it in the freque,? ned taking
The results shown that the proposed metho:y domain.
according to specifications. Once th is valid,

e twork
finished the controller specifications woulrt;et:‘eml:n:;n 5
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