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V]IK 687.02
THE ROLE OF AUTOMATION AND CALS SYSTEMS IN CHANGING HUMAN
FACTOR IN PRODUCTION

Shcholokov I.S.

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av.,14

E-mail: illia.shcholokov@nure.ua

Annotation. Automation and CALS (Continuous Acquisition and Life-cycle Support)
technologies affect all aspects of production process, including human factor. Thanks to human
progress, which is constantly evolving and expanding in almost all areas of our lives, automation has
become one of most important aspects of our development. Every day, across globe, automation is
becoming more and more intertwined with everyday life, aided by CALS technologies. This article
explores how integration of these technologies is changing role of humans in production, contributing
to increased efficiency, product quality and cost savings, but also raising challenges related to staff
training, unemployment and adaptation to new working conditions.

Keywords: automation, technology, adaptation, production, processes, enterprises, life cycle, costs.

POJIb ABTOMATU3AIIUU U CALS-CUCTEM B UIBMEHEHUU YEJIOBEYECKOI'O
DAKTOPA HA TPOU3BOJICTBE

Ioaoxos 1.C.

XapKiBCbKHI HalllOHATBHUN YHIBEPCUTET PalOE€TIEKTPOHIKH

VYkpaina, 61166, Xapkis, np. Hayku 14

E-mail: illia.shcholokov@nure.ua

Anomauisn. Astomarmzanis Tta CALS-texnomorii (Continuous Acquisition and Life-cycle
Support) BIMBaIOTH HA BCI ACMEKTH BHPOOHHYOTO MPOIECY, BKIIOYAIOYH JIOJCHKHI (hakTop.
3aBasSKH JIIOJICBKOMY TIPOTPECY, SIKWA HECIIMHHO PO3BUBAETHCS Ta PO3POCTAETHCA Yy MalkKe BCIX
rajqy3siX Halloro S>KUTTS, aBTOMATH3aIllsl CTajga OJHIEI0 3 HaWBAKIIUBIIIMX acCIMEKTIB HAIIOTro
po3BuTKy. KoOXHOrOo [HS, 1O BCid IUTaHETi, aBTOMAaTH3allis Ie OUIbIIe CIUITAEThCA 3
MOBCAKACHHICTIO Y YoMy il momomaratoth TexHonorii CALS. Ll craTTs mocmimkye, sk iHTerparis
X TEXHOJIOTIM 3MIHIOE POJIb JIFOJAWMHW B BUPOOHHUIITBI, CHPHUSIIOYH TMiABUIIEHHIO €(PEKTUBHOCTI,
SIKOCT1 MPOAYKIIIT Ta 3MEHIIICHHIO BUTPAT, aJIe TAKOXK BUKJIMKAIOUM BUKJIMKH, ITOB'SI3aH1 3 HABYaHHSIM
nepcoHairy, 6e3po0iTTAM Ta aJanTaIlielo 10 HOBUX YMOB TIpaIli.

Knrwouoei cnosa. aBToMatu3aiis, TEXHOJIOT1I, ajanTailisi, BAPOOHUIITBO, MIPOIIECH, MIANMPUEMCTBA,
KUTTEBUM LIUKJI, BUTPATH.

Automation and implementation of CALS technologies are radically changing modern production.
These technologies, aimed at improving efficiency, product quality, and cost reduction, also bring
significant changes to role of humans in production. The purpose of this article is to explore impact
of automation and CALS technologies on human factor, highlighting both positive and negative
aspects of these changes.

Automation involves use of robotic systems, software, and other equipment to perform production
processes with minimal human intervention [1-12]. The main advantages of automation include:

1. Increased productivity. Robots and automated systems can operate continuously, allowing for
higher production volumes and reduced downtime.

2. Improved product Quality. Automated systems can perform tasks with high precision, reducing
number of defects and waste.
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3. Cost reduction. Reduced need for physical labor leads to lower costs for wages and social
benefits, as well as lower expenses for training and upskilling employees.

Challenges of automation. Automation also presents certain challenges, including:

1. Unemployment and retraining. Automation may lead to job cuts in traditional production roles,
requiring workers to retrain or seek new employment.

2. Psychological impact. Changes in workplace can cause stress and uncertainty about future,
especially among workers who cannot quickly adapt to new technologies.

3. Dependence on technology. Increased automation can lead to significant dependence on
technology, making production vulnerable to technical failures and cyberattacks.

CALS Technologies in production. The objective of CALS is to transform product life cycle
(PLC) into highly automated process by restructuring (reengineering) business processes involved.

The first part of term "CALS" (Continuous Acquisition) refers to continuous improvement
(development) of both product itself and interaction processes between supplier and consumer
throughout product's life cycle.

The second part of term "CALS" (Life cycle Support) denotes path of such development:
implementation of new organizational methods for product development, such as concurrent
engineering or interdisciplinary working groups. This will lead to increased investments during
creation and modernization phases of product, but it will allow for more thorough consideration of
customer needs and operating conditions, which, in turn, will lead to reduced costs during operation
and maintenance phases of product and, ultimately, to reduction in total life cycle costs (Fig. 1).

1. Increase the efficiency of
infogmation management in the

product. d PrOCEsS0S.
" 2. Improving the efficiency of

2. Overcoming communication . i =
interaction between participants LC

barriers

1. Reduction of time and material costs.
Improving the competitiveness of : ; .
e & _ 2. Increasing the degree of satisfaction
of an industrial product. of the customer needs

Figure 1 — Main points of CALS concept

1. Increase the efficiency of LC

Main ideas of CALS. The CALS concept offers solutions to listed problems. According to CALS
concept, industrial enterprises should improve management of information describing product at each
stage of its life cycle.

Additionally, it is important to overcome communication barriers between participants in product
life cycle, which will allow for optimization of processes and interactions among participants. This,
in turn, will lead to reduction in time and material costs throughout product's entire life cycle.

Improving product quality will also inevitably enhance competitiveness of industrial products.

CALS encompasses standards and methodologies for effective information management at various
stages of product life cycle, from development to operation and maintenance.

Advantages of CALS technologies/
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CALS technologies provide integration of information processes at all stages of product life cycle
— from design to disposal. The main aspects of impact of CALS technologies include:

1. Information synchronization. CALS technologies create unified information space, facilitating
data exchange between different departments and production stages.

2. Lifecycle management. With CALS, companies can more effectively manage processes of
designing, manufacturing, servicing, and disposing of products, reducing costs and improving
product quality.

3. Cost and time reduction. Optimizing processes through CALS technologies reduces costs and
shortens time to market, increasing company's competitiveness.

Informatization plays key role in implementation of automation systems and CALS technologies,
as it provides effective management of information flows, minimizing impact of human factor and
increasing accuracy and reliability of production processes [13-17].

Challenges of CALS technologies:

1. Complexity of implementation. Implementing CALS technologies can be complex and costly
process, requiring significant investments in technology and employee training.

2. System compatibility. Successful use of CALS requires compatibility of various information
systems, which can be challenging for large companies with diverse equipment and software.

3. Data security. Integrating information processes also increases risk of confidential information
leaks, necessitating enhanced cybersecurity measures.

Role of automation and CALS systems in changing human factor in production. New Skill
Requirements. Automation and implementation of CALS technologies change skill requirements for
employees. It is now necessary to:

1. Master new technologies. Employees must be able to work with automated systems and
software, requiring continuous learning and upskilling.

2. Analytical skills. The ability to analyze large amounts of data and make informed decisions
becomes critically important.

3. Interdisciplinary Knowledge. The need for knowledge in various fields, such as IT,
cybersecurity, and project management, is increasing.

Changes in organizational structure:

1. New roles and positions. New roles related to management and maintenance of automated
systems, such as robotics engineers and data analysts, are emerging.

2. Flatter organizational structures. There is shift towards flatter organizational structures, where
communication and collaboration between departments become key.

3. Flexibility and adaptability. Organizations need to be more flexible and able to quickly adapt to
market and technology changes.

Work culture and communication:

1. Increasing importance of communication skills. Effective communication and collaboration
between different company departments become more critical.

2. Increased employee motivation. Opportunities for professional development and learning new
technologies can motivate employees.

3. Psychological challenges. Changes in workplace can cause stress, requiring measures to support
employees' psychological health.

Advantages and disadvantages for human factor.

Advantages:

1. Improvement of working conditions. Automation reduces physical strain and risk of injury.

2. Increased motivation. Opportunities for professional development and learning new
technologies can motivate employees.
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3. Enhanced quality of life. Reducing monotonous work allows employees to focus on more
creative and intellectually demanding tasks.

Disadvantages:

1. Psychological stress. Changes in workplace can cause stress and uncertainty about future.

2. Risk of inequality. Not all employees can easily adapt to new technologies, potentially leading
to social inequality.

3. Reduced social interaction. Automation may decrease level of social interaction in workplace,
negatively affecting teamwork and morale.

Automation and CALS technologies significantly change production processes, bringing both
benefits and challenges for human factor. Effective implementation of these technologies requires
comprehensive approach that includes employee training, changes in organizational culture, and
adaptation to new working conditions. Successful integration of automation and CALS technologies
can lead to increased production efficiency and create new opportunities for employee development,
enhancing competitiveness of companies and improving quality of life for workers.

REFERENCES:

1. Sotnik, S. V., et al. Safe cobots in development of industrial robotics : muc. // The 8th
International scientific and practical conference “European scientific congress” (September 4-6,
2023). — Barca Academy Publishing, Madrid, Spain, 2023. — pp. 80-84.

2. Sotnik, S., et al. Optimization of work: in-depth look at Kanban, Scrum and Lean // Journal of
Natural Sciences and Technologies, 2024. — T. 3, Ne. 1. — pp. 290-301.

3. XamimoHoB, f. L., Ta iHm. CTBOpPEHHS IHTENEKTYaTbHOTO MOJIYJIIO JJISI aBTOMATH30BaHOTO
MOHITOPHHTY CEPEIOBUINA y TPUBATHUX Ta KOMEPIIHHUX MPUMINIEHHAX 3 BUKOPUCTAHHSIM
KOMIT'IoTepHO-iHTerpoBanux TexHojorii // International Conference on Advanced Trends in
Radioelectronics and Telecommunications dedicated to the 85th anniversary of the Department of
Theoretical Radio Engineering and Radio Measurements, 2024. — pp. 176-181.

4. Sotnik, S. Development of automated control system for continuous casting // Radio
Electronics, Computer Science, Control, 2024. — issue 2. — pp. 181-1809.

5. Hubar, A. Y., et al. Impact of automation and cals technologies on human factor in production
/I The 8th International scientific and practical conference “European congress of scientific
achievements” (August 12-14, 2024) Barca Academy Publishing, Barcelona, Spain, 2024. — pp. 243-
249.

6. Lvov, A, et al. Analysis of electronic locks existing systems // Manufacturing & Mechatronic
Systems 2024: Proceedings of VIII st International Conference, Kharkiv, October 25-26, 2024. — pp.
24-217.

7. Sotnik S. V. Analysis of Personal Information Security Issues in Peacetime and Wartime //
International Journal of Academic Engineering Research (IJAER), 2024, Vol. 8 Issue 10, pp. 108-113.

8. Zarubin, 1., et al. Basic principles of building aerial robots // Manufacturing & Mechatronic
Systems 2024: Proceedings of VIII st International Conference, Kharkiv, October 25-26, 2024. — pp.
32-36.

9. Tverdokhlib, A., et al. Intelligent tools for optimizing information and search engines //
Manufacturing & Mechatronic Systems 2024: Proceedings of VIII st International Conference, Kharkiv,
October 25-26, 2024. — pp. 28-31.

10. Andreiev, A. S., et al. Analysis of robotics platforms for educational and research purposes.
Komm'toTepHi irpu Ta MysibTUMEia SK iHHOBAIIWHKUN iaxin g0 kKoMyHikarii - 2024 // Marepiamu IV
BceykpaiHChKOi HayKOBO-TEXHIYHOI KOH(EpeHIlii MOJIOJMX BUEHHUX, acMipaHTIB 1 cTyaeHTiB, Oxneca, 26-
27 Bepechs 2024 p., 2024. — pp. 25-27.

85
«AUTOMATION AND DEVELOPMENT OF ELECTRONIC DEVICES»
ADED-2024 Part 2.


https://scholar.google.at/citations?view_op=view_citation&hl=ru&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:e_rmSamDkqQC
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=IS+1607-3274+AND+IP+2+AND+DT+2024
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=IS+1607-3274+AND+IP+2+AND+DT+2024

11. 3apy6in, 1.C., Ta inmi. EQexkTuBHICTP BUKOPHCTaHHS POOOTH30BAaHMX CHCTEM Y BHPOOHMIITBI.
KoM’ 1oTepHO-IHTErpoBaHUX TEXHOJOTIH, aBTOMaTH3amlii Ta pobdororexniku 2024: wmarepiamu |-oi
Bceykpaincekoi konepenuii, Xapkis, 16-17 tpaus 2024 (CITAR-2024), 2024. — pp. 150-153.

12. Cotnuk, C. B., ta inmi. (2023). Anani3 cucteM aBTOMaTH3aIlil BU3HAUYCHHS YMOB Y JKUTJIOBHX
Ta poOOUMX MPHUMILICHHAX 3 BUKOPHCTAHHIM KOMII IOTEPHO-IHTEIPOBAHMX pillleHb. ABTOMAaTH3allis,
enekTpoHika Ta pobororexHika (AERT-2023), 2023. — pp. 32-35.

13. Kaponkin, V. G, et al. The role of big data in improving functionality of search engines // The 8th
International scientific and practical conference “European congress of scientific achievements” (August
12-14, 2024) Barca Academy Publishing, Barcelona, Spain, 2024. — pp. 69-76.

14. Nevludov I. S,, et al. Cloud giants: AWS, Azure and GCP: auc. // 2023 2nd International
Conference on Innovative Solutions in Software Engineering lvano-Frankivsk, 2023. — pp. 18-24.

15.Sotnik S. V. Implementation of game-based learning method / Komm'totepHi irpu Ta MyJibTUME/Iia
SIK 1HHOBALIMHMUM TXia 10 KomyHikarli - 2024 / Marepiamm IV BceeykpaiHchkoi HayKOBO-TEXHIYHOT
KOH(EepEeHIIii MOJIOIMX BUSHHUX, aCIPaHTIB 1 cTyIeHTiB, Oneca, 26-27 Bepecus 2024 p., 2024, pp. 19-22.

16.Sotnik, S. V. Features of using REST architecture for development of ARS for information systems //
MixHapo/lHa HayKOBO-TIpakTH4YHa KoH(epeHiis «[HpopmMalliiiHi cUCTEMH B YMpPaBIiHHI MPOEKTaMU Ta
nporpamammy, KobneBo, 9-13 Bepechst 2024 p. 36ipHuK npaiik. — Xapkis: XHYPE, 2024. — c. 42-45.

17. Borysenko I. A, et al. Chat gpt features in data search // The 9th International scientific and
practical conference “Scientific progress: innovations, achievements and prospects” (May 29-31, 2023)
MDPC Publishing, Munich, Germany, 2023. — pp. 139-143.

86
«AUTOMATION AND DEVELOPMENT OF ELECTRONIC DEVICES»
ADED-2024 Part 2.


https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:uc_IGeMz5qoC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&cstart=20&pagesize=80&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:uc_IGeMz5qoC
https://openarchive.nure.ua/entities/publication/a0f81491-7924-4fa1-a00c-eda3cae77ef5

