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Perić, S. L., & Spasić, M. D. Adaptive PID control based on orthogonal endocrine neural
networks. Neural Networks (2016), http://dx.doi.org/10.1016/j.neunet.2016.08.012

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/10.1016/j.neunet.2016.08.012


Adaptive PID Control Based on Orthogonal Endocrine Neural 

Networks 

Miroslav B. Milovanović1, *, Dragan S. Antić1, Marko T. Milojković1, Saša 

S. Nikolić1, Staniša Lj. Perić1, Miodrag D. Spasić1 

University of Niš, Faculty of Electronic Engineering, Department of Control Systems, 

Aleksandra Medvedeva 14, 18000 Niš, Republic of Serbia 

1e-mails:miroslav.b.milovanovic@elfak.ni.ac.rs,dragan.antic@elfak.ni.ac.rs, 

marko.milojkovic@elfak.ni.ac.rs, sasa.s.nikolic@elfak.ni.ac.rs, 

stanisa.peric@elfak.ni.ac.rs, miodrag.spasic@elfak.ni.ac.rs 

*Corresponding author e-mail: miroslav.b.milovanovic@elfak.ni.ac.rs 

 

Abstract 

A new intelligent hybrid structure used for online tuning of a PID controller is 

proposed in this paper. The structure is based on two adaptive neural networks, 

both with built-in Chebyshev orthogonal polynomials. First substructure 

network is a regular orthogonal neural network with implemented artificial 

endocrine factor (OENN), in the form of environmental stimuli, to its weights. 

It is used for approximation of control signals and for processing system 

deviation/disturbance signals which are introduced in the form of environmental 

stimuli. The output values of OENN are used to calculate artificial 

environmental stimuli (AES), which represent required adaptation measure of a 

second network—orthogonal endocrine adaptive neuro-fuzzy inference system 

(OEANFIS). OEANFIS is used to process control, output and error signals of a 

system and to generate adjustable values of proportional, derivative, and 

integral parameters, used for online tuning of a PID controller. The developed 

structure is experimentally tested on a laboratory model of the 3D crane system 

in terms of analysing tracking performances and deviation signals (error 

signals) of a payload. OENN-OEANFIS performances are compared with 

traditional PID and 6 intelligent PID type controllers. Tracking performance 

comparisons (in transient and steady-state period) showed that the proposed 
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