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ABSTRACT:

This paper describes the bibliometric analysis of control based on active disturbance rejection.
The research was conducted in the Scopus database to identify academic participation on this
topic. Based on a theoretical framework that resulted in 1268 articles from 1993 to 2022,
networks of co-occurrences, co-authorships and actor countries were mapped, which made
explicit the relationships in space and time, highlighting the countries France, the United States
and China. The research becomes relevant for academia and civil society by highlighting
research in emerging countries with different approaches and the possibility of gaining synergy
with knowledge sharing, as well as best practices applied worldwide for the management of
information systems in the field of automatic process control.
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1. INTRODUCTION

The Active Disturbance Rejection Control ADRC is a control strategy capable of handling
various parametric uncertainties and disturbances efficiently from the point of view of energy
and implementation of a control system, because it is based on the use of two of the best features
of modern control theory such as the representation of systems in canonical forms and state
observers. From the point of view of control, it can be defined as the ability to identify and

eliminate endogenous and exogenous disturbances in order to respond correctly to unpredicted
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changes that occur in its context of action (Regino-Ubarnes et al., 2020).
The control system is expected to identify the disturbance correctly and accurately, however,
the ADRC is also expected to overcome model uncertainties.

2. MATERIALS AND METHODS

Bibliometric analysis encompasses various mathematical and statistical methods to evaluate
bibliometric data(GALVEZ, 2018). This review technique aims to understand the
interrelationships between journal citations and summarizes the current state of the art of an
existing or emerging research topic (Gan et al., 2022). The data used in a bibliometric analysis
can be retrieved from different citation indexes for this case Scopus.

Initially, the ordered Scopus publications were examined through performance analysis. This
method can descriptively examine the performance of publications, authors, institutions,
countries and journals in relation to keyword queries entered in Scopus.

3. GPI CONTROL DESIGN AND SIMULATION RESULTS

Fundamental to understanding publication performance in a specific field is to observe the annual
frequency of publication of scholarly articles (Goodell et al., 2022). A filter was applied, taking
into account the wording of the titles and abstracts of the 1268 publications, in order to qualify
only the publications that directly address the main topic, thus aligning, with the objectives of
this research, such filter took into account the words "active rejection of disturbances”,
"differential flatness™ and "Differentially flat systems" the filter was delimited between the years
1993 and 2022. Thus, publications referring to topics not aligned with the research were
excluded.

Figure 1 depicts the annual publication rate of articles from 1993 to 2022, with a total of 1268
publications. The lowest number of publications ( n = 2) was recorded in 1996. The data peaked
in 2015 with 108 publications, of which 92 refer to engineering applications, approximately
40.5% and 37 refer to computer applications, approximately 16.3%.
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Figure 1. Publications by year
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In the same sense, as shown in Figure 2, France with 251 publications, the United States with
244 publications and China with 178 publications are the countries with the most academic
contributions on active disturbance rejection.
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Figure 2. Publications by country

United States and China being the most closely related, as the publications are related to
Germany, the United Kingdom, Greece, Mexico, Brazil and others.
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Figure 3. Co-authorship by country

Figure 4 shows the density of the network of relationships obtained from the number of
occurrences, where red represents the highest density and blue the lowest. It is understood then,
that the terms “differential flatness”, "linear control system", “trajectory tracking™ and
"Computer simulation”, are the most occurrences, therefore, central, denoting that the sample is
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suitable for the study of the topic proposed in this work. According to (Liao et al., 2018) density
visualization is particularly useful to get an overview of the overall structure of a map and draw
attention to important areas.
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Figure 4. Relationship network density

Figure 5 presents the study of the network of relationships of the most recurrent terms over the
years of the Filtered Sample, showing that the publications in fact revolve around "active
rejection of disturbances", "differential flatness" and "Differentially flat systems".

In the years 2008 to 2011 the terms "linearization"”, "robustness” and "mathematical model"
suggest the interest of studies on the trend towards robust controls, as studied by the authors
(Aschemann & Schindele, 2008; Buccieri & Salzmann, 2008; Post et al., 2011; Rivera &
Sawodny, 2010; Silva-Ortigoza et al., 2008).

In the years 2012 to 2014 the terms " State-Space Methods", " Trajectory tracking™ and "optimal
control system" suggest the interest of studies on the trend towards automatic control, as studied
by (Rigatos, 2012; Rigatos & Rigatou, 2013; Thomas et al., 2014).

Between the years 2015 and 2018, the terms "fuell cell”, "dc-dc converter" and "linear
transformations"” are the most remarkable as shown by (Aguilar-lbafiez et al., 2017; Silva-
Navarro & Beltran-Carbajal, 2015; Silva Ortigoza et al., 2016; Thounthong et al., 2014; Zurita
Bustamante et al., 2018).

From the year 2019, the evolution of the theme "active disturbance rejection” is present with the
advancement of informative systems evidenced by the terms "disturbnce rejection™, "opimal
control system”, according to studies by (Greco et al., 2022; Greeff & Schoellig, 2021;
Thammasiriroj et al., 2019; Xu et al., 2020).
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Figure 5. Relationship network of the most recurrent terms

4. CONCLUSIONS

The selection of keywords based on preliminary research in various academic and non-academic
databases guided the construction of the theoretical framework in which the entire research was
developed. The various synonyms found, which provide a significant breadth of the results
located in the Scopus database, are striking.

The theme "Active rejection of disturbances™ investigated then in a comprehensive manner, had
the intention of analyzing bibliometrics, with the objective of searching for patterns through the
network of semantic relationships, authors and countries. In this sense, it was observed that the
topic of Active Disturbance Rejection, differential flatness in the area of control, is widely
explored among the countries France, United States and China.
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