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Please cite this article as: José de Jesús Rubio, Discrete time control based in neural
networks for pendulums, <![CDATA[Applied Soft Computing Journal]]> (2017),
http://dx.doi.org/10.1016/j.asoc.2017.04.056

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.asoc.2017.04.056
http://dx.doi.org/10.1016/j.asoc.2017.04.056


Page 1 of 37

Acc
ep

te
d 

M
an

us
cr

ip
tDiscrete time control based in neural networks for

pendulums

José de Jesús Rubio

Sección de Estudios de Posgrado e Investigación, ESIME Azcapotzalco,

Instituto Politécnico Nacional,

Av. de las Granjas no. 682, Col. Santa Catarina, México D.F., 02250, México

(phone:(+52)55-57296000-64497)

(email: jrubioa@ipn.mx; rubio.josedejesus@gmail.com)

Abstract

In this investigation, a model free discrete time neural network control is designed

for the trajectory tracking of a kind of nonlinear processes. The introduced control

has three main characteristics: 1) the tracking error is used instead of the estimation

error in the weights learning equations, avoiding the requirement of a good behavior

estimation of the unknown elements in the nonlinear model, 2) the projection method

is suggested to avoid the over�tting in the control law, and 3) the Lyapunov technique

is utilized to assure the uniform stability of the tracking and weights errors. The

suggested technique is applied in two nonlinear processes: the inverted-car and Furuta

pendulums.
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1 Introduction

The learning from online data streams for the model free discrete time trajectory tracking

control is a research area of growing interest, because large volumes of data are continuously

generated from pendulums, often with a high incoming rate. This fact requires the usage of

the online learning for the behavior estimation of some unknown elements.

There are some investigations about the online learning for the estimation of nonlinear

processes. In [5], [6], and [7], fuzzy processes for the prediction are studied. Online classi�-
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