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1. Introduction

The memristor realized by the Hewlett Packard
laboratories in 2008 is an important object of study
intoday electronics engineering [1]. This work
explores the use of meristors to tune the gains of
PID controllers. The important concept is that the
resistance of a memristor can be tuned by
changing its voltage [2]. This way, the use of
memristors will allow easily adjust the control
system in case of significant changes detected in
the plant. Two important issues must be solved: (i)
to develop a methodology to easily implement the
memristor emulator circuits and (ii) to develop an
algorith to detect the changes in the plant and
performe the required memristor tuning. It is
proposed the use of programmable analogue
arrangements (FPAA) to allow and agile and
productive experimental development of the
memristor-based controller. Besides, the
memnstor-based PID (M-PID) is compared with
respect to conventional and fractiona-order PID
controllers.
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Figure 1. The four fundamental two-terminal circuit

elements: resistor, capacitor, inductor and memristor 131,

s Objectives
2.1. General objective

To design and to implement on reconfigurable
hardware tunable PID controllers through
arrangements of memristor emulators.

2.2. Specific objectives

» To obtain behavioral models in SIMULINK /
MATLAB of PID controllers with tunable
gains from memristors emulators to compare
their performance with other controllers,
such as conventional and fractional order
PID controllers.

> To implement the mathematical models in
reconfigurable hardware, such as Field
Programmable Analog Arrays (FPAA).

» To simulate in SIMULINK / MATLAB an
algorithm to tune the proportional, integral
and derivative gains of the reconfigurable
systems based on memristors.
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4. System description
Analysis of the momristor model

Figure 2. Methodology utilized in this research.

Transient memionductancs

o3 Sese abw wees 87
Tre ac)

‘I‘nnlmluneﬂondﬁnlm"

1
Ic

H(s) = P 5 1
& E st me te
PID controller based on memristor

=2 ol ==
L =

of=] 14D ¢

71| [Tasmip
i8I

B =1

b=

—_—

Figure 4. Simulations in Simulink.



5. Results
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6. Conclusion

Novel alternatives for analog implementation in
FPAA of integer and fractional order PIDs and
memristor-based PIDs were introduced. The
proposed realizations can be easily fulfilled using
commercially available FPAAs, allowing to easily
change the design without having to change
hardware. Besides, the proposed implementation
of memristors can be used in other applications,
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Figure 6. Step response (Simulink).
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such as memristor-based oscillators.
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