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UDC 681.515

MAIN TENDENCIES IN PID-CONTROLLERS DEVELOPMENT
(ANALYSIS OF PATENTS)

Romasevych Yu.O., Loveykin V.S.
National University o f Life and Environmental Sciences o f Ukraine

Proportional-Integral-Derivative (PID) controllers are widely used in many 
areas of state-of-the-art industries. They allow to increase the automated process 
quality indicators. The formal law of PID-control was found in the work by 
engineer Nicolas Minorsky in 1922. Since then the great many of modifications of 
PID-algorithm have been introduced as well as tuning (adjusting) rules for 
calculation of proportional, integral and derivative coefficients (gains) of 
controller.

Nowadays many companies and research institutions are continuing to 
investigate different processes under PID-control.

The results they have obtained are usually presented in the form of patents. 
Thus, analyzing the patents in the area of PID-controllers one may to figure out the 
main tendencies in it.

In order to present some of them the observation has been carried out. We 
used the class of patents G05B11/42 (Automatic controllers. Electric. With 
provision for obtaining particular characteristics, e.g. proportional, integral,

73



differential. For obtaining a characteristic which is both proportional and time- 
dependent, e.g. P. I., P. I. D.). Retrospectiveness of the search is ten years. All the 
data are given in table 1.
Table 1. Number of patents received on period from 2009 to 2019 years (request to

patents class G05B11/42*
Country

(organization)

Patent

reference

Years

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Ukraine UA - - - - 1 - - - - - -

Russian Federation RU - - 1 - - - - - 1 - -

Australia AU 1

Canada CA 1

China CN 20 17 22 22 32 25 25 35 53 65 52

USA US 2 3 2 2 2 1 3 5 3 5 10

Germany DE - 1 2 - - - 3 - 1 1 -

Japan JP 1 1 - - - - - 3 - 1 3

South Korea KR - 3 2 3 3 1 1 2 2 8 -

World Intellectual 

Property Organization
WO 1 1 - 2 2 - 2 - 2 - 2

European Patent 

Office
EP - - 2 2 1 2 2 - - 3 5

Overall number: 465 - 25 26 29 29 40 27 34 45 62 80 68

* at date 09.08.2019.
Analysis of the data has shown that there is strong tendency of increasing the 

number of patents all over the world. The leader in that area is China. This country 
has ahead all the other countries in the number of PID-controller tuning techniques, 
which are described in patents.

The content of the patents is devoted to calculation both general and 
particular application of tuned PID-controllers. The great attention in the patents 
(especially, for recent patents) is devoted to intelligence techniques. It is the main 
of the modem tendency in this sphere.

In Ukraine we have a very much to do to reach the European countries in 
that particular science area. Here we meant not only PID-controllers development 
but investigation of algorithms and devices for modem technical processes 
automation.
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