
Virtual simulation teaching is one of the important measures to achieve the integration of national 
new engineering and new agricultural sciences in China with advanced smart information 
technologies such as the arti�cial intelligence. This paper plans to brie�y discuss about the virtual 
simulation for mechatronics engineering education with the support of virtual simulation core 
technology, starting from the integrated idea of principles and methods, system experimental design 
and system virtual simulation practice in the integrated experiment of mechanical and electrical 
systems to greatly improve the practical experience, further expand the coverage and bene�ts, 
enable students to achieve e�cient and �exible virtual simulation teaching hybrid learning, improve 
the informatization level of the curriculum practice teaching and promoting learning e�ciency. In the 
future, the application of virtual simulation in mechatronics engineering education will be more 
extensive and in-depth. It will reform and innovate the traditional experimental course practice 
virtual real integration teaching method, build virtual simulation teaching platform conditions, and 
cultivate students' innovative practical application abilities from multiple perspectives by combining 
the teaching knowledge points of the comprehensive experimental course of electromechanical 
systems and relying on key virtual simulation technology support.
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Current Virtual Simulation in Mechatronics 
Engineering Education
Virtual simulation teaching is one of the important measures to 
achieve the integration of national new engineering and new 
agricultural sciences in China with advanced smart information 
technologies such as arti�cial intelligence [1-4]. Mechatronics 
integration technology has penetrated into various �elds such as 
agriculture and industry as a necessary basic key technology, as 
well as the basic conditions for intelligent and automated 
facilities or equipment operation. �e demand for mechatronics 
integration technology talents in various sectors of society has 
become more urgent [5-7]. Mechatronics integration 
technology is a comprehensive application of multidisciplinary 
knowledge. As a core professional basic practice for 
undergraduate students in emerging interdisciplinary �elds 
such as agricultural engineering and mechanical engineering, 
the mechatronics engineering education integrates 
mechatronics integration technology and combines it with 
current typical industrial and agricultural mechatronics 
integrated systems for practical teaching. �rough the 
comprehensive experiments of the education, students can 
master the theory and methods of solving various testing and 
control problems in mechatronics integration systems, and have 
the ability to analyze and solve intelligent measurement and 
control problems in di�erent mechatronics integrated systems. 
�e education has strong professionalism and practicality, and 
there are problems such as extensive content, complex o�ine 
practical operations, and high teaching di�culty. �erefore, 
how to e�ectively integrate virtual simulation teaching is a key 
link in achieving the overall practical teaching level of this 
education, and it is also an important means to promote 
students to better acquire and master comprehensive knowledge 

of electromechanical systems, and to organically combine it 
with the national new engineering, new medical, new 
agricultural, and new liberal arts construction in China.

 Since the outbreak of the COVID-19, online learning has 
gradually become the norm, and people have become more 
and more familiar with online learning [8-10]. With the help 
of online learning, teachers and students can actively carry out 
online education and teaching without being constrained by 
geographical space, greatly protecting everyone's safety and 
facilitating learning anytime and anywhere. �is greatly 
improves learning �exibility and also improves learning 
e�ciency to a certain extent. However, due to the actual 
implementation and completion of teaching plans, most 
online learning methods currently focus more on simply 
transferring the knowledge points of o�ine classroom 
teaching to online platforms, without considering how to 
combine online learning with practical situations, especially 
for new engineering and agricultural engineering education 
with practical teaching content. �e integration of virtual 
simulation teaching will e�ectively improve the e�ciency of 
online teaching in practical courses.

 �is paper plans to brie�y discuss about the virtual 
simulation for mechatronics engineering education with the 
support of virtual simulation core technology, starting from 
the integrated idea of principles and methods, system 
experimental design and system virtual simulation practice in 
the integrated experiment of mechanical and electrical 
systems. A new hybrid teaching system for the integration of 
virtual simulation practice in the integrated experimental 
course of mechanical and electrical systems will be 
constructed to realize the virtual simulation teaching of 
mechanical and electrical system comprehensive experiments 

under the integration of new engineering and new agriculture, 
and ultimately forming a virtual simulation teaching platform 
for mechanical and electrical system comprehensive 
experiments.

Virtual Simulation for Mechatronics Engineering 
Education
�e virtual simulation for mechatronics engineering education 
could be realized by integrating and mutually veri�ed various 
teaching practice research and empirical research methods and 
means with a focus on researching the construction of a virtual 
simulation teaching platform for comprehensive experiments of 
electromechanical systems. �e virtual simulation would 
explore the new directions for higher education reform in 
China, ensure the scienti�city of research work and the 
reliability of research conclusions. �e research will be carried 
out according to the idea of construction and deployment of 
virtual simulation teaching platform, construction of virtual 
simulation teaching resource library, implementation 
veri�cation of virtual simulation practice, improvement and 
optimization of virtual simulation teaching platform to provide 
di�erent implementation platform conditions and path 
implementation methods and modes for the integration of 
virtual simulation and o�ine physical hybrid 
electromechanical system comprehensive experimental practice 
teaching in the context of new engineering and new agriculture, 
improve the diversity and applicability of method modes, and 
improve the e�ciency of informationization level in higher 
education in China, apply research �ndings to educational 
practice and application.

 �e virtual simulation teaching platform for comprehensive 
experiments of electromechanical systems would be 
constructed and deployed based on the virtual simulation 
technology of Beijing Xiangxinli Technology Co., Ltd. and 
combined with the actual integrated experimental teaching, of 
course, mechanical and electronic measurement and 
automation.

 Based on the virtual simulation platform and combined with 
the actual course, the teaching knowledge points are subdivided 
and constructed into virtual simulation elements, and o�ine 
physical experimental teaching is integrated to study and 
construct teaching resources that integrate virtual simulation, 
forming a course virtual simulation teaching resource library.

 Integrated virtual simulation teaching resource library, 
based on the construction and deployment of virtual simulation 
teaching platform, relying on the core practical courses of 
undergraduate majors under the cross integration of 
engineering and new agricultural disciplines at China 
Agricultural University, virtual simulation teaching practice 
would be implemented. �e implementation process would be 
summarized, selected, improved, and �nally optimized 
systematically to form a virtual simulation practical teaching 
method.

Future Virtual Simulation Applications in Mechatronics 
Engineering Education
Under the in�uence of the COVID-19, the o�ine entity practice 
hybrid teaching interaction mode integrating the virtual 
simulation metauniverse will exist widely and for a long time. In 
the future, the application of virtual simulation in mechatronics 
engineering education will be more extensive and in-depth. It is 

not only necessary to implement the virtual simulation teaching 
reform for the curriculum, but also conducive to the immersive 
teaching of the curriculum practice, greatly improving the 
practical experience, further expanding the coverage and 
bene�ts, enabling students to achieve e�cient and �exible 
virtual simulation teaching hybrid learning, improving the 
informatization level of the curriculum practice teaching and 
promoting learning e�ciency. It will reform and innovate the 
traditional experimental course practice virtual real integration 
teaching method, build virtual simulation teaching platform 
conditions, and cultivate students' innovative practical 
application abilities from multiple perspectives by combining 
the teaching knowledge points of the comprehensive 
experimental course of electromechanical systems and relying 
on key virtual simulation technology support.

Acknowledgment
�is research is supported by the Research project of the 
Agricultural University Branch of the National University 
Laboratory Work Research Association (NYFH2022-15) and 
the 2115 talent development program of China Agricultural 
University.

Disclosure statement
No potential con�ict of interest was reported by the authors.

References
1. Angelini Do�o ML, Muñiz Calderón R, Cloquell Lozano A. Virtual 

simulation in teacher education across borders. Educ Inf Technol. 
2023;28(10). https://doi.org/10.1007/s10639-023-12244-z

2. Dai CP, Ke F, Dai Z, Pachman M. Improving teaching practices via 
virtual reality‐supported simulation‐based learning: Scenario 
design and the duration of implementation. Br J Educ Technol. 
2023;54(4):836-856. https://doi.org/10.1111/bjet.13296 

3. Xiao X. Smart sensing for laboratory safety management. J Artif 
Intel Robot. 2024;1(1):11-16.                        . 
https://doi.org/10.61577/jaiar.2024.100003 

4. Wang Y, Liu Y. Construction of a virtual simulation practical 
teaching system for intelligent manufacturing under the 
background of new engineering. Comput Appl Eng Educ. 
2024:e22768. https://doi.org/10.1002/cae.22768 

5. Song D, Chen X, Wang M, Xiao X. Flexible sensors for 
mechatronic engineering education. Sensors International. 
2023;4:100236. https://doi.org/10.1016/j.sintl.2023.100236 

6. Alatalo J, Torvela J E, Liedes T. Improving a practical course 
assignment for mechatronics education[J]. International Journal 
of Mechanical Engineering Education. 2024;03064190241253427. 
https://doi.org/10.1177/03064190241253427 

7. Jiménez López E, Cuenca Jiménez F, Luna Sandoval G, Ochoa 
Estrella FJ, Maciel Monteón MA, Muñoz F, et al. Technical 
considerations for the conformation of speci�c competences in 
mechatronic engineers in the context of industry 4.0 and 5.0. 
processes. 2022;10(8):1445. https://doi.org/10.3390/pr10081445 

8. Kaspar K, Burtniak K, Rüth M. Online learning during the 
Covid-19 pandemic: How university students’ perceptions, 
engagement, and performance are related to their personal 
characteristics. Curr Psychol. 2024;43(18):16711-16730.                .  
https://doi.org/10.1007/s12144-023-04403-9 

9. Malik AA, Hassan M, Rizwan M, Mushtaque I, Lak TA, Hussain M. 
Impact of academic cheating and perceived online learning 
e�ectiveness on academic performance during the COVID-19 
pandemic among Pakistani students. Front Psychol. 
2023;14:1124095. https://doi.org/10.3389/fpsyg.2023.1124095 

10. Zhang R, Bi N C, Mercado T. Do zoom meetings really help? A 
comparative analysis of synchronous and asynchronous online 
learning during Covid‐19 pandemic. J Comput Assist Learn. 
2023;39(1):210-217. https://doi.org/10.1111/jcal.12740 

JOURNAL OF ARTIFICIAL INTELLIGENCE AND ROBOTICS                              
Jul-Sept 2024, VOL. 1, ISSUE 3, pp. 10-11
https://doi.org/10.61577/jaiar.2024.1000014



Current Virtual Simulation in Mechatronics 
Engineering Education
Virtual simulation teaching is one of the important measures to 
achieve the integration of national new engineering and new 
agricultural sciences in China with advanced smart information 
technologies such as arti�cial intelligence [1-4]. Mechatronics 
integration technology has penetrated into various �elds such as 
agriculture and industry as a necessary basic key technology, as 
well as the basic conditions for intelligent and automated 
facilities or equipment operation. �e demand for mechatronics 
integration technology talents in various sectors of society has 
become more urgent [5-7]. Mechatronics integration 
technology is a comprehensive application of multidisciplinary 
knowledge. As a core professional basic practice for 
undergraduate students in emerging interdisciplinary �elds 
such as agricultural engineering and mechanical engineering, 
the mechatronics engineering education integrates 
mechatronics integration technology and combines it with 
current typical industrial and agricultural mechatronics 
integrated systems for practical teaching. �rough the 
comprehensive experiments of the education, students can 
master the theory and methods of solving various testing and 
control problems in mechatronics integration systems, and have 
the ability to analyze and solve intelligent measurement and 
control problems in di�erent mechatronics integrated systems. 
�e education has strong professionalism and practicality, and 
there are problems such as extensive content, complex o�ine 
practical operations, and high teaching di�culty. �erefore, 
how to e�ectively integrate virtual simulation teaching is a key 
link in achieving the overall practical teaching level of this 
education, and it is also an important means to promote 
students to better acquire and master comprehensive knowledge 

of electromechanical systems, and to organically combine it 
with the national new engineering, new medical, new 
agricultural, and new liberal arts construction in China.

 Since the outbreak of the COVID-19, online learning has 
gradually become the norm, and people have become more 
and more familiar with online learning [8-10]. With the help 
of online learning, teachers and students can actively carry out 
online education and teaching without being constrained by 
geographical space, greatly protecting everyone's safety and 
facilitating learning anytime and anywhere. �is greatly 
improves learning �exibility and also improves learning 
e�ciency to a certain extent. However, due to the actual 
implementation and completion of teaching plans, most 
online learning methods currently focus more on simply 
transferring the knowledge points of o�ine classroom 
teaching to online platforms, without considering how to 
combine online learning with practical situations, especially 
for new engineering and agricultural engineering education 
with practical teaching content. �e integration of virtual 
simulation teaching will e�ectively improve the e�ciency of 
online teaching in practical courses.

 �is paper plans to brie�y discuss about the virtual 
simulation for mechatronics engineering education with the 
support of virtual simulation core technology, starting from 
the integrated idea of principles and methods, system 
experimental design and system virtual simulation practice in 
the integrated experiment of mechanical and electrical 
systems. A new hybrid teaching system for the integration of 
virtual simulation practice in the integrated experimental 
course of mechanical and electrical systems will be 
constructed to realize the virtual simulation teaching of 
mechanical and electrical system comprehensive experiments 

under the integration of new engineering and new agriculture, 
and ultimately forming a virtual simulation teaching platform 
for mechanical and electrical system comprehensive 
experiments.

Virtual Simulation for Mechatronics Engineering 
Education
�e virtual simulation for mechatronics engineering education 
could be realized by integrating and mutually veri�ed various 
teaching practice research and empirical research methods and 
means with a focus on researching the construction of a virtual 
simulation teaching platform for comprehensive experiments of 
electromechanical systems. �e virtual simulation would 
explore the new directions for higher education reform in 
China, ensure the scienti�city of research work and the 
reliability of research conclusions. �e research will be carried 
out according to the idea of construction and deployment of 
virtual simulation teaching platform, construction of virtual 
simulation teaching resource library, implementation 
veri�cation of virtual simulation practice, improvement and 
optimization of virtual simulation teaching platform to provide 
di�erent implementation platform conditions and path 
implementation methods and modes for the integration of 
virtual simulation and o�ine physical hybrid 
electromechanical system comprehensive experimental practice 
teaching in the context of new engineering and new agriculture, 
improve the diversity and applicability of method modes, and 
improve the e�ciency of informationization level in higher 
education in China, apply research �ndings to educational 
practice and application.

 �e virtual simulation teaching platform for comprehensive 
experiments of electromechanical systems would be 
constructed and deployed based on the virtual simulation 
technology of Beijing Xiangxinli Technology Co., Ltd. and 
combined with the actual integrated experimental teaching, of 
course, mechanical and electronic measurement and 
automation.

 Based on the virtual simulation platform and combined with 
the actual course, the teaching knowledge points are subdivided 
and constructed into virtual simulation elements, and o�ine 
physical experimental teaching is integrated to study and 
construct teaching resources that integrate virtual simulation, 
forming a course virtual simulation teaching resource library.

 Integrated virtual simulation teaching resource library, 
based on the construction and deployment of virtual simulation 
teaching platform, relying on the core practical courses of 
undergraduate majors under the cross integration of 
engineering and new agricultural disciplines at China 
Agricultural University, virtual simulation teaching practice 
would be implemented. �e implementation process would be 
summarized, selected, improved, and �nally optimized 
systematically to form a virtual simulation practical teaching 
method.

Future Virtual Simulation Applications in Mechatronics 
Engineering Education
Under the in�uence of the COVID-19, the o�ine entity practice 
hybrid teaching interaction mode integrating the virtual 
simulation metauniverse will exist widely and for a long time. In 
the future, the application of virtual simulation in mechatronics 
engineering education will be more extensive and in-depth. It is 

not only necessary to implement the virtual simulation teaching 
reform for the curriculum, but also conducive to the immersive 
teaching of the curriculum practice, greatly improving the 
practical experience, further expanding the coverage and 
bene�ts, enabling students to achieve e�cient and �exible 
virtual simulation teaching hybrid learning, improving the 
informatization level of the curriculum practice teaching and 
promoting learning e�ciency. It will reform and innovate the 
traditional experimental course practice virtual real integration 
teaching method, build virtual simulation teaching platform 
conditions, and cultivate students' innovative practical 
application abilities from multiple perspectives by combining 
the teaching knowledge points of the comprehensive 
experimental course of electromechanical systems and relying 
on key virtual simulation technology support.

Acknowledgment
�is research is supported by the Research project of the 
Agricultural University Branch of the National University 
Laboratory Work Research Association (NYFH2022-15) and 
the 2115 talent development program of China Agricultural 
University.

Disclosure statement
No potential con�ict of interest was reported by the authors.

References
1. Angelini Do�o ML, Muñiz Calderón R, Cloquell Lozano A. Virtual 

simulation in teacher education across borders. Educ Inf Technol. 
2023;28(10). https://doi.org/10.1007/s10639-023-12244-z

2. Dai CP, Ke F, Dai Z, Pachman M. Improving teaching practices via 
virtual reality‐supported simulation‐based learning: Scenario 
design and the duration of implementation. Br J Educ Technol. 
2023;54(4):836-856. https://doi.org/10.1111/bjet.13296 

3. Xiao X. Smart sensing for laboratory safety management. J Artif 
Intel Robot. 2024;1(1):11-16.                        . 
https://doi.org/10.61577/jaiar.2024.100003 

4. Wang Y, Liu Y. Construction of a virtual simulation practical 
teaching system for intelligent manufacturing under the 
background of new engineering. Comput Appl Eng Educ. 
2024:e22768. https://doi.org/10.1002/cae.22768 

5. Song D, Chen X, Wang M, Xiao X. Flexible sensors for 
mechatronic engineering education. Sensors International. 
2023;4:100236. https://doi.org/10.1016/j.sintl.2023.100236 

6. Alatalo J, Torvela J E, Liedes T. Improving a practical course 
assignment for mechatronics education[J]. International Journal 
of Mechanical Engineering Education. 2024;03064190241253427. 
https://doi.org/10.1177/03064190241253427 

7. Jiménez López E, Cuenca Jiménez F, Luna Sandoval G, Ochoa 
Estrella FJ, Maciel Monteón MA, Muñoz F, et al. Technical 
considerations for the conformation of speci�c competences in 
mechatronic engineers in the context of industry 4.0 and 5.0. 
processes. 2022;10(8):1445. https://doi.org/10.3390/pr10081445 

8. Kaspar K, Burtniak K, Rüth M. Online learning during the 
Covid-19 pandemic: How university students’ perceptions, 
engagement, and performance are related to their personal 
characteristics. Curr Psychol. 2024;43(18):16711-16730.                .  
https://doi.org/10.1007/s12144-023-04403-9 

9. Malik AA, Hassan M, Rizwan M, Mushtaque I, Lak TA, Hussain M. 
Impact of academic cheating and perceived online learning 
e�ectiveness on academic performance during the COVID-19 
pandemic among Pakistani students. Front Psychol. 
2023;14:1124095. https://doi.org/10.3389/fpsyg.2023.1124095 

10. Zhang R, Bi N C, Mercado T. Do zoom meetings really help? A 
comparative analysis of synchronous and asynchronous online 
learning during Covid‐19 pandemic. J Comput Assist Learn. 
2023;39(1):210-217. https://doi.org/10.1111/jcal.12740 

J. Artif. Intell. Robot., 2024, 1, 10-11 © Reseapro Journals 2024
https://doi.org/10.61577/jaiar.2024.1000014

JOURNAL OF ARTIFICIAL INTELLIGENCE AND ROBOTICS                              
2024, VOL. 1, ISSUE 3

11


