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This study examines the capabilities, needs, and knowledge of designers regarding the use of artificial 
intelligence (AI) tools as support in the conceptual design phase. The research is grounded in the growing 
impact of AI on various creative disciplines, highlighting its potential to optimize and enrich the idea-generation 
process. Data collection involved the design of surveys targeting both professional designers and students, 
aiming to capture a broad and representative perspective. The surveys explore key aspects such as the level 
of familiarity with AI tools, specific areas of conceptual design where greater utility is perceived, primary 
barriers or limitations to their implementation, attitudes toward the integration of these technologies into the 
workflow, and the competencies deemed necessary for their effective use. The results aim to provide a 
detailed insight into how designers value and utilize AI in conceptual design, identifying opportunities for its 
development and integration into professional practice. This study seeks to serve as a foundation for 
developing strategies and tools that address the real needs of designers, fostering synergy between human 
creativity and technology. 
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Este estudio analiza las capacidades, necesidades y conocimientos de los diseñadores respecto al uso de 
herramientas de inteligencia artificial (IA) como apoyo en la fase de diseño conceptual. La investigación parte 
del creciente impacto de la IA en diversas disciplinas creativas, destacando su potencial para optimizar y 
enriquecer el proceso de generación de ideas. Para recopilar datos, se diseñaron encuestas dirigidas tanto a 
diseñadores profesionales como a estudiantes, buscando abarcar una perspectiva amplia y representativa. 
Las encuestas exploran aspectos clave como el nivel de familiaridad con herramientas de IA, las áreas 
específicas del diseño conceptual donde perciben mayor utilidad, y las principales barreras o limitaciones 
para su implementación, así como las actitudes hacia la integración de estas tecnologías en el flujo de trabajo 
y las competencias que consideran necesarias para utilizarlas de manera efectiva. Los resultados esperan 
proporcionar una visión detallada de cómo los diseñadores valoran y emplean la IA en el diseño conceptual, 
identificando oportunidades para su desarrollo e integración en la práctica profesional. Este estudio busca 
servir como base para desarrollar estrategias y herramientas que respondan a las necesidades reales de los 
diseñadores, fomentando la sinergia entre creatividad humana y tecnología. 
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1. Introduction

Product design is a complex and iterative engineering process that involves numerous 
decisions at each stage. It begins with the identification of a need or problem and is structured 
into various activities that lead to a detailed optimal solution (Hsu & Woon, 1998). Pahl et al. 
(2007) define three main phases: conceptual design, embodiment design, and detailed design. 
The conceptual phase is where the product’s function is established, solution principles are 
explored, and combined into various alternatives (Takala, 1989). The initial stage of design is 
considered one of the most critical, as it sets the foundation for key product-related decisions 
(Raymer, 1999) and determines approximately 70–80% of the final product cost (Corbett, 
1986). According to Briggs and Reining (2007), this is the phase in which relevant ideas and 
concepts are developed. 
To support these decisions and reduce development time, pioneering companies have begun 
to adopt Artificial Intelligence (AI) (Cooper & McCausland, 2024). AI has experienced rapid 
growth, revolutionizing traditional workflows across numerous fields and industries (Bordas et 
al., 2024). It has been described as the ability of a system to accurately interpret external data, 
learn from it, and apply that knowledge to achieve specific goals and tasks through flexible 
adaptation (Haenlein & Kaplan, 2019). The emergence of AI has also had a significant impact 
on design engineering. Its rapid advancement has led designers to consider it an additional 
method for generating creative ideas (Oktradiksa et al., 2021). Yüksel et al. (2023) highlight 
that the emergence and swift evolution of AI tools provide designers with a broad range of 
options from which to choose. Chen et al. (2024) propose the integration of generative models 
to enrich conceptual design and interpret creative combinational designs. 
Brem et al. (2021) analyze the role of AI and distinguish between its function as an enabler 
and as an originator of innovation. The originator role is based on the notion of AI as a method 
of invention, particularly in the context of classification and prediction tasks. It combines the 
generative and creative potential of AI, enabled by advances in machine learning and deep 
learning. This role supports the early stages of innovation by identifying problems or 
uncovering potential market-aligned solutions (Cockburn et al., 2019). It enhances the ability 
to explore a vast range of possible solutions, thereby helping to mitigate uncertainty and reduce 
the complexity faced by decision-makers (Townsend and Hunt, 2019). 
In contrast, the enabling function is grounded in AI’s capacity to integrate and combine data in 
novel ways, made possible by recent technological advancements (Dinov, 2018). It relies on 
leveraging AI to identify opportunities for improving the processes that drive innovation 
(Balasubramanian et al., 2020), to redesign how we identify and engage with key users 
(Kakatkar et al., 2020), and to determine which changes to implement in services to increase 
their success (Verganti et al., 2020). This enabling role is data-driven—the more data, the 
better (Gregory et al., 2020). Generative AI, in particular, stands out for its ability to create 
novel content by learning from large datasets. It can produce diverse outputs such as text, 
images, videos, high-quality graphics, and even 3D designs (Kılınç and Keçecioğlu, 2024). 
Cooper and McCausland (2024) develop a framework that maps various applications of AI in 
new product development, based on the type of function involved—originator or enabler. In the 
concept development phase, key activities include the generation of novel ideas through 
generative AI, internet-based mapping, and concept evaluation, among others. 
Several studies have highlighted the use of AI-based design tools (Arda, 2024; Ghorbani, 
2023; Gmeiner et al., 2023; Guo et al., 2023; Ying et al., 2023; Chulvi, 2025), as well as current 
designers’ attitudes toward the adoption of AI tools in design practice (Kalving et al., 2024; 
Saadi & Yang, 2023) and the benefits for companies (Cooper, 2024). Research has also 
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explored the use of AI during the conceptual phase of the design process (Khanolkar et al., 
2023). Authors such as Verganti et al. (2020) argue that experience and creativity from 
engineers and designers are essential in the innovation and design process involving AI. 
Therefore, the present study aims to analyze designers’ knowledge and use of generative AI 
tools in the design process, as well as their perspectives on the limitations they have identified 
and the improvements they believe should be made to these tools. 

2. Objectives 

This study examines the capabilities, needs, and knowledge of designers regarding the use of 
AI tools as support during the conceptual design phase. The aim is to identify opportunities for 
the development and integration of AI into professional practice. This research seeks to serve 
as a foundation for the development of strategies and tools that address the real needs of 
designers, fostering a synergy between human creativity and technology. 

3. Methodology 

To conduct the survey, a heterogeneous population of professional designers was selected, 
aiming to include the widest possible range in terms of both age and experience in the design 
field, as these are likely the two factors that most influence both the knowledge and the use of 
generative AI tools. In total, 30 professional designers from the Valencian Community and 
Teruel were selected and invited to complete the survey. Additionally, the survey was shared 
on the social media platform LinkedIn in order to increase both the sample size and its 
geographical scope. 
The survey was structured into three sections, based on the type of information being collected: 
The first section included demographic questions: 

● Age 
● Gender 
● Years of experience as a designer 

The second section focused on their knowledge of generative AI tools: 
● Which text-based generative tools they are familiar with 
● Which image-based generative tools they are familiar with 
● Which of these tools they regularly use in their professional work 

The third section addressed their usage of such tools: 
● What they use them for 
● What limitations they have identified 
● What needs they perceive 

Finally, participants were asked about their willingness to collaborate in projects aimed at 
improving AI for use in the conceptual design phase.  
These questions were answered on free-field forms so that designers were free to respond to 
as many tools as they knew without conditioning their answers. All this information will provide 
insight into the characteristics of the surveyed designers and their preferences when choosing 
or using AI tools. 
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4. Results 

A total of 30 designers responded to the survey, with an average age of 37.2 years (standard 
deviation of 12.6), and an average professional experience of 15.4 years (standard deviation 
of 11.3). The standard deviation values indicate a highly heterogeneous group, covering a wide 
range of ages and levels of experience, which enhances the validity of the results. Figure 1 
shows the number of designers surveyed for each age range indicated. There are 11 
respondents with professional experience of 1 to 10 years and the same number between 10 
and 20 years. 

Figure 1: Number of designers surveyed by their professional experience (years). 

 
In terms of gender, 16 respondents identified as male (53%) and 14 as female (47%), indicating 
balanced representation across genders (Figure 2). 

Figure 2: Gender of surveyed designers. 
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In the section related to their knowledge of generative AI tools (Figure 3a), results show that 
the most widely recognized text-based generative AI tool among professionals is ChatGPT, as 
all respondents reported being familiar with it. Other tools such as Gemini, Copilot, and 
Deepseek are also known by a significant proportion of designers (between 25% and 33%). 
Overall, respondents demonstrated familiarity with a broad range of text-based generative AI 
tools—23 in total. However, most of these tools were mentioned by only one or two individuals, 
such as Llama, Open AI or writer, among others, indicating a very limited awareness of their 
existence among the wider group. 
Regarding knowledge of image-based generative AIs (Figure 3b), among the 28 tools 
mentioned by respondents, none was known by all participants. However, a few tools stood 
out as being recognized by more than one-third of the respondents: DALL·E, Adobe Firefly, 
and Midjourney. Similar to the previous case, many tools were mentioned by only one or two 
designers (Claude, Ideogram, Open AI, Bing, among others), indicating limited awareness. In 
the mid-range, tools such as ChatGPT, Copilot, and Leonardo AI were reported as known by 
between 15% and 25% of participants. 

Figure 3: a)Text-Based generative AI tools known by designers, b) Image-based generative AI 
tools known by designers. 

 

 

a 

b 
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However, despite the wide range of generative AI tools known by the respondents, when asked 
about their regular use in their work, the total number of tools cited dropped to 11, most of 
which are used secondarily (Figure 4). The tool most frequently reported as being used by 
designers is ChatGPT, with 60%, followed by Adobe Firefly at 23.4%. In third place, 16.7% of 
respondents indicated that they do not use any generative AI tools in their professional work. 
Other tools that also stand out are Gemini, Deepseek and Copilot, which are ranked at a lower 
percentage. 

Figure 4: Generative AI tools used in their work. 

 
In the section of the survey related to the use of generative AI tools in their design work, we 
can see (Figure 5) that the most common uses are for inspiration searching in the conceptual 
phase (80%) and assistance in writing and redaction (76.7%). In addition to these uses, 
approximately half of the respondents also use them for translation or linguistic correction and 
for content enhancement. Other notable uses of AI tools by designers are also background 
research, visual content creation, reference searching for bibliography and finally, data 
analysis. 
 

Figure 5: Use of tools employed. 
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When asked about the shortcomings they perceive in these tools (Figure 6), the main issue 
identified was the limited creativity of the outputs generated by AI. The second most frequently 
mentioned concern was the difficulty in customizing the results. Additionally, approximately 
one-third of the respondents pointed to the associated costs of the tools and the lack of 
integration with other software as further limitations. Destacan respuestas como la complejidad 
de uso por parte de los diseñadores o bien la falta de calidad de los resultados. 
 

Figure 6: Gaps in the tools used. 

 
 
Regarding how they would like generative AI tools, to assist them in the design process (Figure 
7), the most frequent response was to enhance the creativity of the outputs. Other common 
requests among respondents were improved interaction with different tools, ease of use, and 
better integration with other tools or applications. 
 

Figure 7: How should the tools help in the design process?. 

 
 
Finally, when asked about their willingness to collaborate on projects aimed at improving AI 
for use in the conceptual design phase, the majority of responses were positive (Figure 8), with 
only 3.8% of respondents expressing a negative stance. However, half of the respondents 
indicated that their participation would depend on the specific nature of the collaboration. 
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Figure 8: Willingness to collaborate in an AI improvement research project to optimize the 
conceptual creative design process. 

 

5. Discussion and conclusions 

From the first block of questions, related to demographic data, it is evident that the sample 
represents a heterogeneous group in terms of both age and professional experience. This is 
relevant, as diversity in participant profiles adds significant value to the validity and 
generalizability of the results. Furthermore, the nearly balanced gender distribution—53% male 
and 47% female—allows for the analysis of trends without gender bias that could otherwise 
affect data interpretation. 
In the section related to knowledge of generative AI tools, although a large number of tools 
were mentioned (23 text-based and 28 image-based generative tools), most of them are known 
only marginally. This suggests that in-depth knowledge is concentrated around a few tools, 
likely due to their popularity or practical utility in the field. Regarding professional use, a 
significant gap is observed between awareness and actual application. Only two tools were 
mentioned as being used regularly and not just occasionally. This may indicate either a lack of 
understanding of the potential benefits offered by generative AI tools, or a perceived lack of 
practicality in their professional application. 
This conclusion is further supported by the fact that 16.7% of professionals reported not using 
any generative AI tools in their work. This could be due to skepticism, a perceived lack of need, 
barriers such as the creative and customization limitations highlighted in the results, 
unawareness of potential benefits, or a preference for traditional methods. It is important to 
note that this is not attributable to an age-related bias, as the age range of professionals who 
reported not using any generative AI tools spans from 26 to 61 years. 
In the section related to the professional use of generative AI tools, the main applications are 
centered on idea inspiration (80%) and writing assistance (76.7%). This suggests that 
professional designers primarily value these tools as support during the early stages of the 
creative process rather than as comprehensive design solutions, potentially indicating a lack 
of technical depth in the AI-generated design outcomes (Arkhipenko, 2016; Shuldeshova, 
2016). It may also reflect a limited awareness of the full range of functionalities that these tools 
can offer in the design process (Chulvi, 2025), resulting in their use being restricted to these 
two basic functions. 
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Moreover, the perceived limitations—particularly in terms of creativity and result 
customization—suggest that generative AI tools still fall short of fully meeting the sector’s 
expectations. In this regard, Jiang and Luo (2024) point out that, although tools capable of 
automating design methodologies are emerging, there remains considerable progress to be 
made in the integration of design and AI within professional practice. 
These perceptions may explain why designers mainly use these tools for basic tasks such as 
text generation and idea inspiration, and why 16.7% of the respondents report not using them 
at all. Additionally, factors such as cost and lack of integration with other tools may be hindering 
broader adoption. When examining designers’ expectations for these tools, the main demands 
align precisely with these areas, indicating a clear direction for the development of strategies 
and tools that address the real needs of designers—fostering a more effective synergy 
between human creativity and technological support. 
After the analysis performed, and analyzing the results obtained, we suggest characteristics 
of use and application for future tools focused on the use by designers. First, to promote 
training in this type of tools in order to avoid barriers to their use. Secondly, an improvement 
in the development of the tools in technical and methodological knowledge of product 
engineering. Therefore, an integration of technical databases and an automation of 
methodological processes may be a good solution to consider for future developments. 
In addition, and according to the results obtained from the last question of the questionnaire 
(Figure 8), 50% of the respondents would be willing to participate in improvement projects and 
tool analysis as long as they knew in advance the involvement of the collaboration. This 
willingness or interest also points to the need to generate this type of improvement. 
 

6. References 

Arda, D. (2024). Investigation of Artificial Intelligence Tools in Design Process and Creativity 
(Master's thesis, Middle East Technical University (Turkey)). 

Arkhipenko, V. A. (2016). Selection and assessment of industrial enterprise innovative projects 
feasibility on the basis of a criteria approach, Proceedings of South Federal University, 
Technical science, vol. 4 (59), pp. 197–203.  

Balasubramanian, N., Ye, Y. & Xu, M. (2020). Substituting human decision making with 
machine learning: Implications for organizational learning, Academic of Management 
Review. https://doi.org/10.5465/amr.2019.0470. 

Brem, A., Giones, F., & Werle, M. (2021). The AI digital revolution in innovation: A conceptual 
framework of artificial intelligence technologies for the management of innovation. IEEE 
Transactions on Engineering Management, 70(2), 770-776. 
https://doi.org/10.1109/TEM.2021.3109983 

Briggs, R. O., & Reinig, B. A. (2010). Bounded ideation theory. Journal of Management 
Information Systems, 27(1), 123-144. https://doi.org/10.2753/MIS0742-1222270106 

Chen, L., Jing, Q., Tsang, Y., Wang, Q., Sun, L., & Luo, J. (2024). DesignFusion: Integrating 
generative models for conceptual design enrichment. Journal of Mechanical Design, 
146(11). https://doi.org/10.1115/1.4065487 

Chulvi, V. (2025). Effectiveness of the AI using different typologies of design methods. 
Research in Engineering Design, 36(2), 1-12. https://doi.org/10.1007/s00163-025-00449-
x 

866

https://doi.org/10.1016/S0010-4485(97)00101-2
https://doi.org/10.1109/TEM.2021.3109983
https://doi.org/10.2753/MIS0742-1222270106
https://doi.org/10.1115/1.4065487


29th International Congress on Project Management and Engineering  
Ferrol, 16th-17th July 2025 

 
 

 

Cooper, R. G. (2024). The AI transformation of product innovation. Industrial Marketing 
Management, 119, 62-74. https://doi.org/10.1016/j.indmarman.2024.03.008 

Cooper, R. G., & McCausland, T. (2024). AI and new product development. Research-
Technology Management, 67(1), 70-75. https://doi.org/10.1080/08956308.2024.2280485 

Cockburn, I. M. Henderson, R. & Stern, S. (2019). The impact of artificial intelligence on 
innovation, in The Economics of Artificial Intelligence. Chicago, IL, USA: Univ. Chicago 
Press, pp. 115–148. https://doi.org/10.7208/9780226613475-006 

Corbett, J. (1986). Design for economic manufacture. CIRP., 35(1), 93-97. 
https://doi.org/10.1016/S0007-8506(07)61846-0 

Dinov, I. D. (2018). “Data Science and Predictive Analytics: Biomedical and Health 
Applications Using R.”  New York, NY, USA: Springer. 

Gmeiner, F., Yang, H., Yao, L., Holstein, K., & Martelaro, N. (2023). Exploring challenges and 
opportunities to support designers in learning to co-create with AI-based manufacturing 
design tools. In Proceedings of the 2023 CHI Conference on Human Factors in 
Computing Systems (pp. 1-20). 

Ghorbani, M. A. (2023). AI tools to support design activities and innovation processes. Doctoral 
Dissertation. 

Gregory, R. W., Henfridsson, O., Kaganer, E. and Kyriakou, H. (2020). The role of artificial 
intelligence and data network effects for creating user value, Academy of Management 
Review, 46(3), 534-551. https://doi.org/10.5465/amr.2019.0178 

Guo, X., Xiao, Y., Wang, J., & Ji, T. (2023). Rethinking designer agency: A case study of co-
creation between designers and AI. https://doi.org/10.21606/iasdr.2023.478 

Haenlein, M. & Kaplan, A. (2019). A brief history of artificial intelligence: On the past, present, 
and future of artificial intelligence. California management review 61 (4), 5–14. 
https://doi.org/10.1177/0008125619864925 

Hsu, W. & Woon, I. M. (1998). Current and future research in the conceptual design of 
mechanical products. Computer Aided Design, 30 (5): 377-389. 
https://doi.org/10.1016/S0010-4485(97)00101-2 

Jiang, S. & Jianxi, L. (2024). Autotriz: Artificial ideation with triz and large language models. 
International Design Engineering Technical Conferences and Computers and Information 
in Engineering Conference. Vol. 88377. American Society of Mechanical Engineers. 
https://doi.org/10.1115/DETC2024-143166 

Kakatkar, C., Bilgram, V., & Füller, J. (2020). Innovation analytics: Leveraging artificial 
intelligence in the innovation process. Business Horizons, vol. 63, no. 2, pp. 171–18. 
https://doi.org/10.1016/j.bushor.2019.10.006 

Kalving, M., Colley, A., & Häkkilä, J. (2024). Where AI and Design Meet - Designers’ 
Perceptions of AI Tools. In Nordic Conference on Human-Computer Interaction (NordiCHI 
2024), October 13–16, Uppsala, Sweden. ACM, New York, NY, USA, 8 pages. 
https://doi.org/10.1145/3679318. 3685388 

Khanolkar P. M., Vrolijk, A., & Olechowski, A. (2023). Mapping artificial intelligence-based 
methods to engineering design stages: a focused literature review. Artificial Intelligence 
for Engineering Design, Analysis and Manufacturing. 37:e25.  
https://doi.org/10.1017/S0890060423000203 

Kılınç, H. K., & Keçecioğlu, Ö. F. (2024). Generative Artificial Intelligence: A Historical and 

867

https://doi.org/10.1016/j.indmarman.2024.03.008
https://doi.org/10.1080/08956308.2024.2280485
https://doi.org/10.7208/9780226613475-006
https://doi.org/10.1016/S0007-8506(07)61846-0
https://doi.org/10.5465/amr.2019.0178
https://doi.org/10.1177/0008125619864925
https://doi.org/10.1016/S0010-4485(97)00101-2
https://doi.org/10.1115/DETC2024-143166
https://doi.org/10.1016/j.bushor.2019.10.006
https://doi.org/10.1017/S0890060423000203


29th International Congress on Project Management and Engineering  
Ferrol, 16th-17th July 2025 

 
 

 

Future Perspective. Academic Platform Journal of Engineering and Smart Systems, 
12(2), 47-58. https://doi.org/10.21541/apjess.1398155 

Oktradiksa, A., Bhakti, C. P., Kurniawan, S. J.  & Rahman, F. A. (2021). Utilization artificial 
intelligence to improve creativity skills in society 5.0. Journal of Physics: Conference 
Series, 1760 (1): 012032. IOP Publishing. http://dx.doi.org/10.1088/1742-
6596/1760/1/012032 

Pahl, G., Beitz,W., et al. (2007). Engineering Design. Spring-verlag London limited, 3rd edition, 
London, UK. 

Raymer, D. P. (1999). Aircraft design: a conceptual approach. American institute of 
aeronautics and astronautics, Inc, London, UK 

Saadi, J., & Yang, M. (2023). Observations on the implications of generative design tools on 
design process and designer behaviour. Proceedings of the Design Society, 3, 2805-
2814. https://doi.org/10.1017/pds.2023.281 

Shuldeshova, A. L. (2016). Organization of search, feasibility study and assessment of the 
radio-electronic industry enterprise development project, Economy innovative 
development, vol. 2(32), pp. 265– 275.  

Takala, T. (1989). Design transactions and retrospective planning. In E.V. Akman (Ed.), 
Intelligent CAD systems II: Implementational issue, 262–272. Springer-Verlag. 

Townsend, D. M., & Hunt, R. A. (2019). Entrepreneurial action, creativity, & judgment in the 
age of artificial intelligence. Journal of Business Venturing Insights, vol. 11, no. 1, Art. no. 
e00126. https://doi.org/10.1016/j.jbvi.2019.e00126 

Verganti, R., Vendraminelli, L. & Iansiti, M. (2020). Catalyst: Innovation and design in the age 
of artificial intelligence. Journal of Production Innovation Management, vol. 37, no. 3, pp. 
212–227.  https://doi.org/10.1111/jpim.12523 

Yin, H., Zhang, Z., & Liu, Y. (2023). The exploration of integrating the midjourney artificial 
intelligence generated content tool into design systems to direct designers towards future-
oriented innovation. Systems, 11(12), 566. https://doi.org/10.3390/systems11120566 

Yüksel, N., Börklü, H. R., Sezer, H. K., & Canyurt, O. E. (2023). Review of artificial intelligence 
applications in engineering design perspective. Engineering Applications of Artificial 
Intelligence, 118, 105697. https://doi.org/10.1016/j.engappai.2022.105697 

 

Use of Generative Artificial Intelligence 
No generative artificial intelligence was used in preparing this communication. 

Communication aligned with the 
Sustainable Development Goals  

 
 
 
 

868

https://doi.org/10.21541/apjess.1398155
http://dx.doi.org/10.1088/1742-6596/1760/1/012032
http://dx.doi.org/10.1088/1742-6596/1760/1/012032
http://dx.doi.org/10.1088/1742-6596/1760/1/012032
https://doi.org/10.1017/pds.2023.281
https://doi.org/10.1016/j.jbvi.2019.e00126
https://doi.org/10.1111/jpim.12523
https://doi.org/10.3390/systems11120566
https://doi.org/10.1016/j.engappai.2022.105697



