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Abstract: In recent years, the rapid development of artificial intelligence (AI) and virtual reality (VR) technology has opened 
up new approaches in the field of education and training, especially employment skills training. This study explores the 
application of artificial intelligence and virtual reality collaborative enhancement technology in virtual simulation training of 
employment skills. It introduces a comprehensive theoretical framework, including data collection and processing, intelligent 
analysis using multimodal algorithms, collaborative security mechanisms for AI models, and AI-VR interaction optimization 
techniques. This study confirms the feasibility and validity of the framework through theoretical analysis, simulation experiments, 
and expert interviews. The results show that the proposed framework significantly improves the personalization and interactivity 
of training, ensures data privacy and system stability, and improves the efficiency of intelligent diagnosis. This study provides 
valuable theoretical support and innovative ideas for the deep integration of VR technology in educational training. 
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1. Introduction 

1.1. Research Background and Significance 
In recent years, the rapid development of artificial 

intelligence (AI) and virtual reality (VR) technology has 
gradually emerged in the field of education and training. 
Especially in employment skills training, the combination of 
AI and virtual reality offers unprecedented opportunities to 
provide a personalized and immersive learning experience. 
However, in the application of existing technologies, there are 
still some problems, such as human-computer interaction 
single-machine interaction, inaccurate content transmission, 
insufficient personalized service, low efficiency of intelligent 
diagnosis, and delay of information transmission, etc. These 
problems seriously affect the training effect and user 
experience. Therefore, this study aims to design a theoretical 
AI-VR integration framework to optimize the personalized 
experience and interactive effects in employment skills 
training and promote the deep integration of technological 
innovation and educational training. 

1.2. Research Objectives 
The purpose of this study is to deeply analyze the 

limitations of existing AI and virtual reality technologies in 
employment skills training, and propose comprehensive 
strategies for the innovative application of intelligent analysis 
and multimodal algorithms, the construction of collaborative 
security mechanism of artificial intelligence model, and the 
implementation of AI-VR interaction optimization 
technology. Specifically, this study will explore the following 
aspects: improve the accuracy and personalization of the 
training content, ensure the privacy of the data and the 
stability of the system, and optimize the immersive 
experience and interaction effect of users. Through these 
theoretical explorations, this study aims to provide strong 
theoretical support and innovative ideas for the deep 
integration of virtual reality technology and educational 

training. 

2. Literature Review 

2.1. Application of AI Technology in Education 
and Training 

The use of artificial intelligence (AI) in education and 
training has already shown great potential in improving 
learning outcomes. Gong [7]'s research explores the 
application of AI in digital media art creation, demonstrating 
how AI promotes innovative educational approaches. 
Similarly, Ma [8] has introduced an immersive situational 
teaching approach for college English using artificial 
intelligence and machine learning, thus improving student 
engagement and learning outcomes. 

2.2. Virtual Reality in Skill Training 
Virtual reality (VR) has become a powerful tool for skill 

training skills across different fields. Xie et al. [1] reviewed 
VR skills training applications, highlighting the effectiveness 
of VR in creating immersive and interactive learning 
environments. A systematic review of virtual R highlighting 
its ability to improve learning efficiency and skill retention is 
enhanced by [2] et al. 

2.3. Combined Use of AI and VR Technologies 
The integration of AI and virtual reality technologies into 

training and education brings the benefits of synergies. Mirchi 
et al [10] developed the Virtual Operations Assistant, an 
interpretable AI tool for surgical and medical-based 
simulation training, demonstrating how these techniques can 
provide realistic and interactive simulations to enhance 
medical training.[9] et al review the trends and future 
challenges of combining AR and AI in industry, highlighting 
the need for robust integration approaches. 
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2.4. Effectiveness of VR in Various Training 
Contexts 

VR has shown considerable effectiveness in different 
training environments. Howard and Gutworth [5] conducted 
a meta-analysis of VR training programs for social skills 
development and found that VR provides a safe and 
controlled environment for practicing social interaction. In 
the construction industry, Zhang et al. [4] applied the 
extended technical acceptance model to VR safety training, 
indicating that VR can significantly improve workers' safety 
awareness. 

2.5. Enhancements through Mixed Reality 
Kaplan et al. [6] studied the effects of virtual reality, 

augmented reality (AR) and mixed reality (MR) as training 
enhancement methods through a meta-analysis. Their 
research suggests that these techniques can significantly 
improve training outcomes by providing immersive and 
interactive experiences that cannot be matched by traditional 
methods. 

3. Research Methods 
This study uses theoretical analysis methods, combining 

literature review and existing technology framework, to 
explore the application of AI and virtual reality collaborative 
enhancement technology in virtual simulation training of 
employment skills. The specific research methods include the 
following aspects: 

3.1. Literature Analysis Method 
By systematically collecting and analyzing the research 

literature on artificial intelligence and virtual reality 
technology in domestic and foreign education and training 
fields, we can understand the current situation, application 
scenarios and major issues of technology development. 
Literature sources include academic journals, conference 
papers, technical reports, and patents. By sorting and 
integrating the existing research results, key technical points 
and research trends are extracted to provide theoretical basis 
for this research. 

3.2. Technical Framework Design 
Based on the results of the literature analysis, a 

comprehensive AI-VR collaborative enhancement technical 
framework was designed. The framework includes the 
following core modules: 

Data Collection and Processing: Using various sensors 
and data collection tools, students can collect behavioral data, 
feedback information and physiological data during virtual 
simulation training. The collected data was preprocessed and 
cleaned to ensure the quality and availability of the data. 

Intelligent Analysis and Multimodal Algorithms: Use 
machine learning and deep learning algorithms for intelligent 
analysis of processed data. The multimodal algorithm 
combines various sensory modes, such as visual, auditory and 
touch, to enhance the understanding of the students' behavior 
and state, and provides personalized training advice and 
feedback. 

AI Model Collaborative Security Mechanism: Build and 
optimize the collaborative security mechanism of the AI 
model to ensure data privacy and system stability in a multi-
user environment. Use cutting-edge technologies such as 
blockchain technology and joint learning to improve the 

security of data transmission and sharing. 
AI-VR Interaction Optimization Technology: Design 

and implement the optimized human-computer interaction 
technology to enhance the immersion and interaction sense in 
the virtual simulation training. Natural language processing, 
gesture recognition and emotional computing techniques are 
used to enhance the interaction between trainees and the 
virtual environment. 

3.3. Simulation Experiment and Theoretical 
Verification 

Although no practical experiments were performed in this 
study, the designed technical framework was validated by 
simulation experiments and theoretical models. The specific 
steps will include: 

Constructing a virtual simulation environment: 
Building a typical employment skills training scenario in a 
computer simulation environment, integrating various 
modules of the artificial intelligence and virtual reality 
technology framework. 

Setting experimental parameters: according to different 
training requirements and scenarios, the relevant 
experimental parameters are set, such as the number of 
training personnel, the complexity of the training content, 
interactive methods, etc. 

Theoretical analysis and result discussion: Using 
theoretical analysis methods to predict and evaluate the 
performance of the technical framework under different 
experimental parameters. Discuss the results of the simulation 
experiments, analyze their advantages and disadvantages, and 
propose suggestions for improvement and future research 
directions. 

3.4. Expert Interviews and Questionnaire 
Surveys 

To further verify the feasibility and utility of the theoretical 
framework, the study also plans to use expert interviews and 
questionnaires to collect opinions and suggestions from 
experts and frontline practitioners in the field of education 
and training. The specific steps will include: 

Designing interview outlines and questionnaires: design 
a detailed interview outline and questionnaire survey 
according to the research objectives and technical framework, 
covering the key points of technology application, practical 
needs and potential problems. 

Organizing expert interviews: experts in the fields of 
educational technology, vocational training and AI-VR 
technology were invited to interview for their views and 
suggestions on the technical framework. 

Questionnaire surveys: A questionnaire survey was 
conducted with vocational training institutions and trainees to 
collect feedback from front-line practitioners and trainees, 
and analyze their acceptance and expectations of AI-VR 
collaborative enhancement technology. 

4. Results and Discussion 

4.1. Theoretical Framework Analysis 
Based on the comprehensive design of AI-VR collaborative 

enhancement technology, this study presents a theoretical 
framework for the application of AI and VR in the virtual 
simulation training of employment skills. The framework 
includes data collection and processing, intelligent analysis 
and multimodal algorithms, AI model collaborative security 
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mechanism, and AI-VR interaction optimization technology. 
The theoretical framework provides a systematic solution to 
the problems existing in virtual simulation training, including 
enhancing personalization and interaction effects, ensuring 
data privacy and system stability, and improving the accuracy 
and efficiency of intelligent diagnosis. 

4.2. Simulation Experiment Results 
The feasibility and effectiveness of the theoretical 

framework are verified by simulation experiments. the results 
show that: 

The data acquisition and processing module can effectively 
collect and preprocess various data in the virtual simulation 
training, ensuring the quality and availability of the data. 

Intelligent analysis and multimodal algorithm module can 
accurately analyze the behavior and status of trainees, provide 
personalized training advice and feedback, and significantly 
improve the personalization and immersion of training. 

The AI model collaborative security mechanism can ensure 
the data privacy and system stability in the multi-user 
environment, and effectively prevent data leakage and 
malicious attacks. 

The AI-VR interaction optimization technology can 
enhance the interaction effect between the students and the 
virtual environment, and improve the immersion and 
interactivity of the training. 

4.3. Expert Interviews and Questionnaire 
Survey Results 

This study collected opinions and suggestions from experts 
and frontline practitioners in the field of education and 
training through expert interviews and questionnaires. the 
results show that: 

Experts generally believe that the AI-VR collaborative 
enhancement technology framework proposed in this study 
has good feasibility and practicability, and provides valuable 
theoretical support and innovative ideas for the deep 
integration of virtual reality technology and education and 
training. 

First-line practitioners and students are highly looking 
forward to the application of AI-VR collaborative 
enhancement technology, and they believe it can effectively 
improve the training effect and user experience. 

Some experts and practitioners suggest to further improve 
the personalization and interactivity of the technical 
framework, strengthen the application of AI and VR 
technologies in specific vocational training scenarios, and 
focus more on data privacy and system security issues. 

4.4. Comparative Analysis with Existing 
Technologies 

Compared with existing AI and VR technologies, the AI-
VR collaborative enhancement technology framework 
proposed in this study has significant advantages in the 
following aspects: 

Personalization: Through intelligent analysis and 
multimodal algorithm, the framework can accurately analyze 
the behavior and status of trainees, provide personalized 
training advice and feedback, and significantly improve the 
personalization of training. 

Interaction: By optimizing the AI-VR interaction 
technology, the framework can enhance the interaction effect 
between the students and the virtual environment, and 
improve the immersion and interactivity of the training. 

Security: Through the collaborative security mechanism of 
AI model, the framework can ensure data privacy and system 
stability in the multi-user environment, and effectively 
prevent data leakage and malicious attacks. 

Efficiency: By improving the accuracy and efficiency of 
intelligent diagnosis, the framework can significantly 
improve the training effects and user experience. 

5. Conclusion and Future Research 
Directions 

5.1. Conclusion 
This study discusses the application of artificial 

intelligence and VR collaborative enhancement technology in 
employment skills virtual simulation training, and proposes 
the theoretical framework for data collection and processing, 
intelligent analysis and multi-modal algorithms, collaborative 
security mechanism of artificial intelligence model, and AI-
VR interaction optimization technology. This study verifies 
the feasibility and effectiveness of this framework through 
theoretical analysis, simulation experiments and expert 
interviews, and provides strong theoretical support and 
innovative ideas for the deep integration of virtual reality 
technology and educational training. 

5.2. Future Research Directions 
Based on the findings and existing questions, this study 

presents the following future research directions: 
Further improve the personalization and interactivity of the 

technology framework, explore more advanced artificial 
intelligence and VR technologies, and enhance the training 
effect and user experience. 

Strengthen the application of AI-VR collaborative 
enhancement technology in specific vocational training 
scenarios, and develop more targeted training solutions and 
practical applications. 

Pay more attention to data privacy and system security 
issues, and explore more effective technical solutions to 
ensure data privacy and system stability. 

Expand the research scope and application field, and 
explore the application of AI-VR collaborative enhancement 
technology in medical training, safety training, professional 
skills training and other education and training fields. 

6. Conclusion  
This study explored the application of artificial intelligence 

and virtual reality collaborative enhancement technology in 
virtual simulation training of employment skills. The 
proposed theoretical framework covers data acquisition and 
processing, multimodal algorithm intelligent analysis, AI 
model collaborative security mechanism, AI-VR interactive 
optimization technology, etc. The feasibility and effectiveness 
of the framework were verified through theoretical analysis, 
simulation experiments and expert interviews. The results 
show that the framework significantly enhances the 
personalization and interactivity of training, ensures data 
privacy and system stability, and improves the efficiency and 
accuracy of intelligent diagnosis. Experts and front-line 
practitioners also recognized the potential of the framework 
and provided valuable insights and suggestions for further 
improvement of the framework. This study provides 
important theoretical support and innovative ideas for the 
integration of VR technology and education and training. 
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Future research should focus on further enhancing 
personalization and interactivity, applying the framework to 
specific vocational training scenarios, solving data privacy 
and system security issues, and expanding the application of 
AI-VR collaborative enhancement technology in various 
training fields such as medical, safety, and professional skills 
training. 
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