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Abstract 

In order to examine in detail the research related to published 

articles on state observers applied to the detection, isolation and 

identification of operational faults in industrial processes (FDI) 

and considering the different trends and classification criteria, 

a bibliometric analysis was developed using the Web of 

Science (WoS) database as a source of information for the 

period 2007 to 2017. Then, using Histcite software, a 

quantitative analysis was obtained of criteria such as countries, 

institutions and journals with more publications, impact of the 

citations and use of keywords in the search. From the above, 

we can see how developments and research on observers 

applied to FDI have increased steadily over the 11-year period, 

with the People's Republic of China standing out as the country 

with the highest number of publications and research, while the 

institution with the highest total local citation score (TLCS) 

was Universität Duisburg-Essen which contributed the most 

locally cited articles in the WoS data set. Likewise, the 

application of the methodology allowed the identification of the 

journals with the greatest number of publications related to the 

subject, among which the IET Control Theory and 

Applications, the IEEE Transactions on Industrial Electronics, 

the International Journal of Adaptive Control and Signal 

Processing and the Journal of IFAC, which heads the list of 

local citation TLCS, and also the authors with the greatest 

number of publications, such as Steven X Ding, who leads the 

TLCS, Guang-Hong Yang and Jiang B, stand out. Finally, the 

application of bibliometric analysis methodology presented 

good results in the determination of research trends in relation 

to the application of state observers applied to FDI, which can 

be complemented with additional tools and easily applicable to 

other thematic axes. 
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INTRODUCTION 

Generating an indicator that is capable of quantifying and 

qualifying the results of research carried out on any subject is 

very important, since these studies provide conclusive 

information on the impact of institutional developments, 

considering the amount of investment used to carry out these 

investigations [1]. Bibliometrics has long been a widely used 

tool for clearly characterizing different aspects that influence 

the quality of research processes [2]. 

The importance of bibliometric indicators lies in the broad 

spectrum it covers, identifying the most productive and 

predominant authors and, as these interact with others, equating 

them with the inter-institutional relationship, defining how 

much information is concentrated or dispersed and its impact at 

the national and international levels [3]. 

It is necessary to consider the database from which the 

information is to be extracted, one of the most important being 

the Web of Science. It is a tool administered by Thomson 

Reuters that offers more than 1 billion bibliographic references 

in its database, and also provides the option of analyzing the 

results that is useful for evaluating the performance of research 

[4]. The aim of WoS is to generate tools to assess the scientific 

quality of publications, not to provide the complete document. 

The disciplines contained in this database are diverse and of 

high scientific level [5]. 

Implementing a study of the publications on observers with IDF 

functions without considering the type of observer or process 

to be studied is very attractive, since the bibliographic review 

did not find an article with these characteristics, however 

Jarinah M. et al. presented a review classifying the various 

theories of linear and non-linear state observers applied to 

chemical processes according to their functionality. This study 
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also provides an idea of how observers behave depending on 

the characteristics of the simulated process, and thus facilitates 

the selection of the appropriate estimator [6]. 

Venkat V. et al. published a three-part review of 

troubleshooting and diagnostics in which they refer to 

industrial process engineering and abnormal event 

management that addresses the timely detection, diagnosis and 

correction of abnormal fault conditions, early detection and 

diagnosis while the process is still in operation, in a controllable 

location will help prevent unexpected events that may represent 

production loss. In these articles they compare the various 

methods of fault detection and diagnosis [7];  [8]; [9]. 

It is important to follow up on tools such as state observers, 

since their development has a direct influence on industrial 

processes, defined as the unitary transformation operations 

needed to change the characteristics of the raw material [10]. 

One of the main objectives of industrial processes is to obtain 

an optimum production rate without leaving behind the quality 

of the product, since controlling all possible aspects of the 

manufacture of this product will have a positive influence on 

the efficiency of the plant. To meet the production demand, the 

plant must be kept in continuous operation and it is not 

advisable to work in inappropriate operating regimes for a long 

time [11]. 

In that order of ideas the state observer is an appropriate and 

widely used tool for FDI, defined as computational algorithms 

designed to estimate variables that cannot be measured due to 

the lack of appropriate equipment or high cost of sensors, it is 

important to estimate these variables since generally these 

unknown parameters affect the final state of the controlled 

variable [6]. One of the advantages of rebuilding states by 

means of observers is the reduction of costs that represents the 

saving of the important technical requirements of devices, 

sensors, etc. and the installation of these [12]. 

The development of this technique of estimators for detection, 

isolation and identification of faults has been implemented in a 

variety of industrial and chemical processes such as material 

grinding circuits [13], ball mill grinding circuits [14], detection 

of faults in uncertain LPV systems [15], among others. 

demonstrating that it is a useful tool due to its great capacity for 

convergence. 

Therefore, the main contribution of this work is to present the 

results of a quantitative analysis of the publications associated 

with the application of failed state observers, considering 

criteria such as countries, institutions and journals with more 

publications, impact of citations and key words, to have a trend 

analysis of academic contributions from 2007 to 2017 that have 

been made worldwide. 

 

METHODOLOGY 

Aim of the study 

This study aims to identify the main actors in the state observer 

research applied to FDI, considering the importance of 

knowing the possible causes of plant malfunctions. The 

analysis of the research results obtained through the Web of 

Science database was processed with the Histcite software, to 

obtain the behavior of the bibliometric indicators during the 

study period, being WoS a database widely used due to the 

important international content on various topics. The reason 

for this study is summarized in the following problem question: 

What is the trend in the search for academic resources at the 

global level about state observers specially to predict a critical 

area in which failure may occur? The general objective of this 

work focuses on the analysis of bibliometric indicators between 

2007 and 2017. 

As specific objectives of the present work, the aim is to 

generate a bibliometric indicator considering the different 

search criteria and to compare these indicators by analyzing the 

information obtained in the research, as well as to interpret the 

information obtained and thus analyze the academic production 

provided by the different universities and journals around the 

world. 

Information processing and results generation 

It is essential that the researcher takes into account four 

important steps to achieve optimal information processing and 

results generation in the search for quantitative and qualitative 

analysis [16], as shown in Figure 1. 

In the first step of the analysis, which corresponds to the 

recovery, the criteria are defined as the source of information, 

keywords and the search equation. An adequate selection of 

keywords is essential to initiate a precise search of information 

and download of the obtained database, considering that the 

database has enough information to have a wide range of 

background information on the subject to be dealt with. Later, 

in the migration stage, the databases are obtained to be 

transferred to the Histcite software, where finally the analysis 

is achieved with the specific bibliometric indicators, 

considering how pertinent the information gathered is by means 

of the review of the abstracts and the key words. 

 

Figure 1. Process for performing bibliometric analysis. 

 

In the third step, the analysis, a compilation of the bibliometric 

indicators offered by the Histcite software for the processing of 

this scientific information is made, then all the information 

obtained and organized is visualized in the last stage of the 

procedure, by means of the generation of tables and graphs that 

show the results studied considering the different 

classifications that will be given greater preponderance.  
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RESULTS AND DISCUSSIONS 

Type of document and language 

Considering the bibliometric analysis carried out with the 

Histcite tool, it can be concluded that the best way to publicize 

the different developments in state observers applied to FDI is 

through scientific articles published in journals, since of the 

896 records chosen for the study, 865 are articles corresponding 

to 96.54% of the total documents, 21 are Proceedings paper and 

10 are reviews of the various modes and fields of application of 

the estimators. These documents were written in 6 different 

languages, of which 888 are in English and represent 99.10% 

of all works, 1 in French, 1 in Polish, 1 in Spanish, 1 in 

Portuguese and 1 in Turkish, which shows that the authors are 

concerned about the internationalization of information and its 

publication. 

Annual research output 

Figure 2 shows the annual production of the research between 

2007 and 2017, considering that the registration was made in 

January 2018. During this 11-year period, the publication trend 

has generally been steadily increasing in percentage terms, 

except for 2010, when the number of publications decreased 

considerably and the important number of registrations in 2016 

stood out. The number of publications has tripled during the 

period, and as institutions invest more in research, along with 

the acquisition of new technologies and agreements with 

industry, the number and quality of publications will increase. 

 

Figure 2. Academic production of observers from states 

applied to FDI during the period 2007 to 2017. 

 

Distribution by country of research results and citations 

The academic capacity of a country goes hand in hand with its 

research production, the analysis of distribution by country is a 

way of seeing how each country advances academically. A total 

of 54 countries in this study contributed academically to the 

development of the estimation tools applied to FDI. Figure 3 

shows that the largest academic output was from the People's 

Republic of China with a total of 342 articles published, and 

that it tops the list of local citations with 660 TLCS (Total Local 

Citation Score) which are the most cited articles from the group 

of selected documents, demonstrating that this country is 

committed to different technological advances as it sees in them 

the opportunity to improve its production processes and that its 

research is also efficient. In addition to the People's Republic 

of China, which represents 38.39% of the publications 

considering the 896 results obtained in the database, there are 

countries such as France with 119 contributions, which 

represents a contribution of 13.50% and an TLCS = 242, the 

United States with 98 registrations, providing 11.04% and an 

TLCS = 214, and highlighting the work of countries such as the 

United Kingdom and Germany. The first, with a collaboration 

of 78 papers and representing 8.70%, achieved an TLCS = 313, 

and the second, with 40 articles for 4.46%, achieved an TLCS 

= 169. This indicates the great impact that their research has 

generated and the appreciation that other authors give to quality 

work. 

 

Figure 3. Distribution by country. 

 

On the other hand, a different way to know the quality of the 

research production is to make a relationship between the 

number of citations at the local level and the quantity of 

published articles, as shown in Figure 4, which indicates the 

average number of times a document is cited, for example, 

between 2007 and 2017 each article published in Italy was 

taken as a reference on approximately 3 occasions. 

 

Figure 4. TLCS/Recs relationship by country. 

 

Figure 5 shows the interaction between the most important 

research countries, the size of the circumference is proportional 

to the impact generated by each country and the lines that link 

them indicate the level of collaboration between them, so the 

thicker the line, the more collaborations there are between 

them.  

 Country Recs TLCS TLCS/Recs  

 Germany 40 169 4,23  

 United Kingdom 78 313 4,01  

 Canada 46 166 3,61  

 Italy 48 144 3,00  

 Australia 44 103 2,34  
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Figure 5. Network of collaboration between countries. 

 

Institution-based distribution 

The research capacity of the institutions worldwide can be 

observed when analyzing the results obtained in a bibliometric 

study, here we present their activity and leadership in applied 

research to state observers. As shown in Figure 6, the highest 

production was from Northeastern University in the USA, with 

46 records representing 5.13% and a significant TLCS = 136, 

followed by the Harbin Institute of Technology in the People's 

Republic of China with 35 publications representing 3.90% and 

an TLCS = 54. Emphasizing the work of the Universität 

Duisburg-Essen of Germany that with 30 articles in the order 

of the 3.34% achieved 176 TLCS and is the one who leads this 

important item being the institution that generated the greatest 

impact with its articles considering the subject matter analyzed 

with the University of Leicester of England who with the 

contribution of 14 records reached an TLCS = 156 being the 

most preponderant institution of those mentioned above. This 

shows that the issue of state observers is being studied by a 

variety of institutions in different countries. 

 

Figure 6. Institutional production 
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To know the quality of the research production, the relationship 

between the number of citations at the local level and the 

quantity of articles published at the level of institutions is 

calculated. The result obtained is shown in Figure 7, the 

contribution of Honeywell Inst, with a single registration and 

an TLCS of 63, is the most important organization in the 

country. 

 

Figure 7. TLCS/Recs relationship for institutions. 

Figure 8 shows the collaboration between the different 

institutions that made significant contributions to the State 

Observer studies in recent years. The size of the circumference 

is proportional to the impact generated by each institution and 

the lines that unite them indicate the level of collaboration 

among them. This collaborative network was realized in the 

VOSviewer software. 

 

 

 

 

 

 

 

Figure 8. Institutional collaboration network. 

 

Distribution of journals and research documents 

In total, the number of journals that published the 896 selected 

articles concerning observers for FDI is 203. Among the first 

20 journals, 472 documents were published, representing 

52.67% of the total number of publications, with a publication 

index of Q1 and Q2, which demonstrates the importance of 

research in the development of this subject and the positive 

impact on the industry. Figure 9 shows the number and quality 

of contributions. The magazine with the highest audience was 

IET Control Theory and Applications, providing 45 records and 

an important TLCS = 105, closely followed by IEEE 

Transactions on Industrial Electronics, which with 39 records 

reached a TLCS = 95, but the participation of magazines such 

as Automatica stands out, contributing 33 documents and 

achieving 354 TLCS, which indicates how their contributions 

have a positive impact on the development of techniques for 

detecting and diagnosing faults, together with International 

Journal of Control, which cooperates with 29 papers and a Total 

Local Citation Score of 113. 

 Institutions Recs TLCS TLCS/Recs  

 Honeywell Inst. 1 63 63,00  

 
Univ Picardie Jules 

Verne MIS 
1 42 42,00  

 Louisiana State Univ. 2 30 15,00  

 
Univ Appl Sci 

Gelsenkirchen. 
3 36 12,00  

 Univ Leicester. 14 156 11,14  
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Figure 9. Journal publications. 

 

In addition, Figure 10 shows the relationship between the 

number of citations at the local level and the number of articles 

published by these journals, as an indicator to evaluate the 

importance of the proposed research. 

 

Figure 10. TLCS/Recs relationship for journals. 

 

The interaction between the main contributing journals is very 

positive as this improves the production of research. Figure 11 

shows the network of collaboration among the most important 

actors, the color of the sphere designates the year of publication 

and the curved lines represent the relationship between the 

journals, you can see how important the collaboration is 

considering the width of the line. 

 

Figure 11. Collaboration network at the journal level. 

 

 Journals Recs TLCS TLCS/Recs  

 Automatica. 33 354 10,73  

 International Journal of Control.  29 113 3,90  

 
International Journal of Adaptive 

Control and Signal Processing. 
34 103 3,03  

 
International Journal of Systems 

Science. 
24 66 2,75  

 
IEEE Transactions on Industrial 

Electronics. 
39 95 2,44  
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Figure 12. Top 15 high impact authors. 

 

High impact authors 

The criteria considered to organize the high impact authors was 

the number of citations at the local level (TLCS), presented in 

Figure 12. The most prominent researcher was Steven X Ding, 

whose production is summarized in 31 published articles and 

176 TLCS, which is no more than the number of times cited by 

the authors of this study. In second place, Guang-Hong Yang is 

located with 26 registrations and 141 TLCS.  

It is worth mentioning the collaboration of authors such as 

Christopher Edwards and Yan Xing-Gang, the first one with 19 

works reached 163 TLCS and the second one with 7 

documents, achieving 89 TLCS. Another criterion considered 

when evaluating the performance of each researcher is the 

relationship between the number of local citations (TLCS) and 

the number of published TLCS/Recs articles. There are authors 

who with a small number of publications reached a high 

number of citations, Liu Jian who with only 2 papers achieved 

68 TLCS and a TLCS/Recs ratio = 34, or Wang JL providing 3 

papers, 70 TLCS and a TLCS/Recs ratio = 23.3. 

On the other hand, Figure 13 presents the dense collaboration 

between the most important authors, the size of the 

circumference is proportional to the impact generated by each 

author and the lines that unite them indicate the level of 

collaboration between them, which demonstrates the level of 

interaction and how the main authors impact on the contiguous 

works. 

 

Figure 13. Network of collaboration between authors. 

 Authors Recs TLCS TLCS/Recs TGCS  

 Ding XS 31 176 5,68 978  

 Edwards C 19 163 8,58 928  

 Yang GH 26 141 5,42 438  
 Yan Xing Gang 7 89 12,71 448  

 Shi P 22 84 3,82 1092  

 Chadli M 13 83 6,38 395  

 Jiang B 24 80 3,33 606  

 Saif M 9 79 8,78 296  

 Zhong MY 14 77 5,50 396  

 Polycarpou M M 9 74 8,22 347  

 Parisini T 7 70 10,0 299  

 Wang JL 3 70 23,33 190  
 Zhang XD 7 70 10,0 371  

 Wang H 12 69 5,75 350  

 Liu Jian 2 68 34,0 166  
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 Research Article LCS GCS  

 

Liang Wang, Yang GH and Liu Jian [17]  

An LMI approach to 𝑯∞ index and mixed 𝑯−/𝑯∞ fault detection observer 

Automatica. 2007 Sep; 43 (9): 1656-1665 

63 159  

 

Zhang, Polycarpou and Parisini [18] 

Fault diagnosis of a class of nonlinear uncertain system with Lipschitz nonlinearities using 

adaptive estimation 

Automatica. 2010 Feb; 46 (2): 290-299 

47 182  

 

Chadli M., Abdo A. and Ding SX. [19]  

𝑯−/𝑯∞ fault detection filter design for discrete-time Takagi-Sugeno fuzzy system 

Automatica. 2013 Jul; 49 (7): 1996-2005 

42 144  

 

Yan XG. and Edward [20]  

Nonlinear robust fault reconstruction and estimation using a sliding mode observer 

Automatica. 2007 Sep; 43 (9): 1605-1614 

35 226  

 

Li X. and Zhou K. [21]  

A time domain approach to robust fault detection of linear time-varying system 

Automatica. 2009 Jan; 45 (1): 94-102 

30 87  

     

Figure 14. Top 5 high impact articles. 

 

Most cited works 

Among the articles that have received the most citations among 

the selected documents is An LMI approach to 𝐻∞ index and 
mixed 𝐻−/𝐻∞ fault detection observer from the journal 

Automatica in 2007 [17], this work has 63 LCS (Local Citation 

Score) being the most predominant thanks to the number of 

times cited. Also highlighted is the work Fault diagnosis of a 
class of nonlinear uncertain system with Lipschitz 
nonlinearities using adaptive estimation published by 

Automatica in 2010 [18], with 47 LCS. Figure 14 shows the 

most important articles according to their LCS. 

 

Keyword Display Analysis 

Through the VOSviewer software, a graph was generated in 

which the key words used for the development of the State 

Observer studies applied to FDI can be appreciated. As shown 

in Figure 15 the most commonly used keywords are "fault 

detection", "diagnosis" and "nonlinear-system". This figure 

also shows how all these keywords are related to each other, for 

a successful search you must choose the most convenient 

combination of words and thus generate the expected result. In 

this specific case there is a large amount of observer theory, 

many of which are applicable to linear or non-linear systems 

and which depend on the process to be optimized, for example, 

Sliding Mode Observer or Observer-based optimal fault 

detection. 

 

Figure 15. Keyword relationship graph 

 

CONCLUSIONS 

The increase in published articles and research over the last few 

years shows how developments in State observers specifically 

applied to fault detection, isolation and identification have 

taken on such relevance, due to the benefits of plant simulation 

and the reduction of costs for sensors and other related devices. 

It is expected that both the institutions and the countries 

mentioned above will continue to engage in these estimator 

techniques due to the importance of these issues and the 

production-level advantages they can achieve. Countries such 

as the People's Republic of China with many publications and 
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many authors cited locally and globally have set an important 

trend in research and development of their industries.  

scientific articles are the most important means of publishing 

developments of this kind, authors such as Steven Ding X. or 

Christopher Edwards have made great contributions with a high 

number of citations of their respective articles, and in a short 

period of time publications have tripled in number, more and 

more authors are entering the development of the subject and 

implementation which leads to say that research dedicated to 

State observers applied to FDI will continue to grow 

continuously taking into account the needs of prevention of 

possible failures of production systems. 
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