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Abstract: With the rapid development of intelligent manufacturing technology, the robot industry has become an 

important force driving the transformation and upgrading of the national economy. In this context, the construction of 

robot industry colleges in vocational colleges has become a key way to cultivate high-quality robot technology talents. 

However, how to scientifically evaluate its construction benefits and explore optimization paths has become an urgent 

problem to be solved. This article will start from the construction benefits of robot industry colleges in vocational colleges, 

deeply analyze their current situation, and put forward targeted optimization strategies. 
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1. INTRODUCTION 
 

With the rapid development of intelligent manufacturing technology, the robot industry has become a key driving 

force for the transformation of the national economy and industrial upgrading. Robot technology is not only widely 

used in industrial production, but also gradually occupies an important position in many fields such as healthcare, 

agriculture, and the service industry. To meet the needs of this rapidly developing industry, it is particularly 

important to cultivate technical talents with high quality and innovation ability. The construction of robot industry 

colleges in vocational colleges has emerged as the times require and has become one of the key ways to cultivate 

such talents. 

 

However, although many vocational colleges have established robot industry colleges and offered related majors 

in recent years, the overall development situation is uneven. Some colleges still face certain challenges in aspects 

such as education quality, talent cultivation, and industry-university-research cooperation. On the one hand, due to 

insufficient teaching staff and equipment facilities, the education quality of the college is difficult to meet the 

industry’s needs; on the other hand, the depth and breadth of industry-university-research integration need to be 

further improved, and it is impossible to effectively achieve seamless connection between theoretical teaching and 

industry needs. In addition, the lack of innovation in teaching models and curriculum systems in the college also 

affects the cultivation of students’ practical and innovative abilities. 

 

In this context, how to scientifically evaluate the construction benefits of robot industry colleges in vocational 

colleges and put forward practical optimization paths has become an urgent problem to be solved. This study aims 

to deeply analyze the construction benefits of robot industry colleges in vocational colleges, explore solutions to 

existing problems, and put forward specific optimization strategies. Through the analysis of the current situation, it 

is expected to provide theoretical guidance and practical reference for relevant colleges, so as to promote the 

improvement of the quality of robot technology talent cultivation and the sustainable development of the 

intelligent manufacturing industry. 

 

In the area of graph data management, Yang et al. [1] introduced HGMatch, a match-by-hyperedge approach for 

subgraph matching on hypergraphs, offering an efficient solution for complex graph analytical queries. 

Addressing challenges in dynamic data processing, Ukey et al. [2] proposed an efficient method for continuous 

kNN join over dynamic high-dimensional data, enabling scalable real-time similarity search. Complementing 

these foundational data techniques, Lian and Chen [3] investigated complex data mining analysis and pattern 

recognition based on deep learning, advancing methodologies for extracting meaningful patterns from large-scale 

datasets. In the field of visual recognition, Peng [4] conducted a comprehensive study on multi-source and 

source-private cross-domain learning, providing a theoretical framework for domain adaptation in visual tasks. 

Extending this line of work, Peng et al. [5] developed a dual-augmentor framework for domain generalization in 

3D human pose estimation, enhancing model robustness across unseen domains. Ding et al. [6] further contributed 
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to visual recognition by proposing multi-scale adaptive clustering and local consistency learning for unsupervised 

clothing-changing person re-identification, tackling a particularly challenging variant of person retrieval. In the 

automotive sector, Ziren [7] performed dynamic optimization and multi-regional performance validation of 

automotive sales strategies in the United States, offering empirical insights into region-specific market dynamics. 

Within the medical domain, Deng [8] proposed a graph inference approach towards ICD coding, leveraging 

structured medical knowledge for automated disease classification. Xu et al. [9] advanced clinical natural language 

processing with attention-based deep learning for multi-disease prediction, demonstrating the effectiveness of 

deep neural architectures in healthcare text analysis. In human-computer interaction, Sun [10] explored adaptive 

interfaces for personalized user experience through a machine learning approach, while also investigating 

inclusive interface design by examining accessibility challenges and solutions in digital products [11]. In the realm 

of photonic device engineering, Tang et al. [12] presented work on the design and optimization of shallow-angle 

grating couplers for vertical emission from Indium Phosphide devices, contributing to integrated optics 

development. The financial technology sector has also benefited from AI innovations, with Yang et al. [13] 

designing a full-cycle intelligent risk control system that provides AI-driven closed-loop management of online 

credit security across pre-loan, mid-loan, and post-loan stages. Shen et al. [14] applied the Whale Optimization 

Algorithm to financial payment fraud detection, introducing bio-inspired optimization for enhanced anomaly 

identification. Further strengthening financial security infrastructure, Yang and Zhang [15] developed an 

edge-enabled real-time fraud detection framework for network lending terminals operating under low-latency 

constraints. 

 

2. VOCATIONAL COLLEGE ROBOT INDUSTRY COLLEGE STUDENTS’ 

VOCATIONAL SKILL TRAINING 
 

2.1 Analytical Ability 

 

Analytical ability refers to the ability of students to analyze and solve problems independently, which can ensure 

that they can quickly handle problems encountered in practice. In the field of robotics technology, students should 

develop corresponding working thinking patterns during practice. For example, in the face of common program 

errors or mechanical and electronic failures of robotic equipment, students must have the ability to analyze errors 

and conduct simple troubleshooting and repairs. 

 

2.2 Logical Ability 

 

Logical ability is crucial for students majoring in robotics. It refers to students’ rational optimization of the work 

process through logical thinking. When it comes to PLC programming and robot teaching programming in 

automated production lines, it is necessary to meet the actual production needs of users and enterprises. To ensure 

the efficient and safe operation of robots and automated production lines, programs that conform to logical 

specifications are indispensable. Therefore, understanding the control system schematic diagram, drawing 

program flowcharts, and designing electrical control diagrams are the basis of PLC and robot programming, which 

tests students’ meticulous logical thinking ability. 

 

2.3 Operational Ability 

 

For engineering majors, operational practice ability is equally important because the knowledge learned will 

ultimately be applied to practical operations. Students must be able to independently operate the on-site robot 

system equipment, including installation, hardware setup, debugging, and maintenance, to meet different control 

requirements. 

 

3. EVALUATION OF THE CONSTRUCTION BENEFITS OF ROBOT INDUSTRY 

COLLEGES IN VOCATIONAL COLLEGES 
 

The construction benefits of robot industry colleges in vocational colleges are mainly reflected in aspects such as 

talent cultivation, integration of production and education, technological innovation, and social services, as shown 

in Table 1. 

Table 1: Evaluation Indexes for the Construction Benefits of Robot Industry Colleges in Vocational Colleges 
Indicator Category Evaluation Content Evaluation Criteria 

Talent Cultivation Quality of Talent Cultivation, Employment Rate, Industry High-quality Teaching Achievements, High 
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Relevance Employment Rate 

Integration of Industry 

and Education 

School-Enterprise Cooperation, Technology R & D 

Cooperation, Integration of Industry, Education and Research 

High Enterprise Participation, Remarkable 

Innovation Cooperation Achievements 

Technological 

Innovation 

Technology R & D Capability, Number of Innovation Projects, 

Achievement Conversion Rate 

Many Innovation Projects, Achievements with 

Practical Application Value 

Social Service 
Satisfaction in Training Programs, Technical Support, Social 

Needs, etc. 

Wide Social Service, Wide Application of 

Technology 

Table 1 shows the main evaluation indicators for the construction benefits of robot industry colleges in vocational 

colleges. Through these indicators, the specific achievements of the colleges in talent cultivation, integration of 

production and education, technological innovation, and social services can be quantified. 

 

3.1 Talent Cultivation 

 

Through deep cooperation with enterprises, the robot industrial college jointly formulates talent cultivation 

programs, achieving seamless connection between teaching content and industrial demands. Guided by the 

"industry demand target", it constructs a curriculum system and teaching content that matches the needs of the 

robot industry. Through school-enterprise cooperation, it formulates cultivation programs to effectively connect 

the robot industrial chain with the curriculum system, focusing on such curriculum modules as mechanism design, 

system control, and sensing detection, and enhancing students’ ability to solve complex engineering problems. In 

response to the continuously changing talent demands in the robot field, it establishes a dynamic adjustment 

mechanism for teaching plans, breaks through the rigid teaching management form, and timely updates cultivation 

programs and curriculum content. At the same time, senior engineering and technical personnel can be hired to 

guide students in their graduation projects to promote the cultivation of innovative talents [1]. In addition, 

enterprise tutors are introduced to carry out activities such as "engineers entering the classroom", enabling students 

to not only master theoretical knowledge but also understand the industry development trends, new technologies, 

and new processes, laying a solid foundation for their future career development. 

 

3.2 Integration of Industry and Education 

 

Through the joint construction of R & D centers and the joint开展 of technology research and development, the 

robot industrial college promotes the deep integration of education and industry. This cooperation model not only 

provides technical support and talent guarantee for enterprises, but also promotes the transformation and 

application of scientific research achievements of vocational colleges [2]. First, combining with the characteristics 

of the integration of industry and education in the robot major, vocational colleges can deepen their cooperation 

with enterprises and jointly build a mechanism for collaborative education between industry and education with 

the development of vocational ability as the main goal. Actively introduce excellent application technologies and 

related technology platforms of enterprises, take the needs of the robot industry as the core, and use scientific 

research achievements, technology demonstrations and typical products as resources for students’ innovation 

training to broaden the ways of professional learning and internships. Second, in the specific teaching work, 

vocational colleges and enterprises can jointly offer course projects, co-organize training and jointly conduct 

assessments to help students quickly understand the abilities required for their future careers, so as to effectively 

improve their professional competitiveness and vocational competence [3]. 

 

3.3 Technological Innovation 

 

In terms of technological innovation, as an important platform for technology R & D and innovation, the robot 

industrial college provides continuous impetus for the sustainable development of the robot industry. By forming a 

high-level R & D team and conducting cutting-edge technology research, the industrial college has achieved a 

number of innovative results in the fields of robot technology and intelligent control, providing strong support for 

industrial upgrading. In the link of optimizing the robot control path, based on the technology usage scenario, the 

technical team follows the principles of science and practicality, focuses on key technologies, improves the 

indication module, and gradually constructs a complete control platform. Specifically, the technical team takes 

technologies such as open modular control, modular hierarchical control, fault diagnosis, and equipment 

maintenance as the starting point, continuously enhances the operation efficiency of the control platform, and 

provides the necessary technical support for the improvement of control efficiency. In the actual technology 

application link, for the open modular control system, the technical team relies on sensors to collect information 

data, dynamically monitor the operation of the robot, and scientifically evaluate the robot control requirements by 

preprocessing the operation situation. On the premise of mastering the control requirements, technical modules 
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such as MUX multiplexer, H/S sample and hold circuit, and A/D analog-to-digital converter [4] are used to 

scientifically process the data information, convert the information data into a form recognizable by the computer, 

and then form an information input channel for the robot control system. Relying on this information data channel, 

the efficiency of information data processing is ensured, the influence of interference factors is excluded, the fault 

tolerance rate of the robot control system is improved, and a great promotion is made to the upgrading of the 

service efficiency of the control path. While constructing the information input module, the technical team also 

needs to build a technical closed-loop, improve the output path of the robot control system, set up the technical 

architecture, and ensure that the running state of the robot can be quickly adjusted by optimizing the output path 

setting. In the actual technology application link, after the computer completes the analysis and evaluation of the 

input data, it uses the MUX multiplexer to make necessary adjustments to the robot circuit and issue relevant 

operation instructions. Under the drive of the instructions, the actuator quickly responds and successfully 

completes the corresponding work tasks. The advantages of the robot control path enable the robot to form 

multiple independent servo structures. The effective linkage between the servo structures makes the movement 

form of the robot more coordinated, forming a multivariable control system that can adjust the movement form 

according to multiple variables, ensuring that the robot has environmental adaptability [5]. 

 

4. OPTIMIZATION PATHS FOR THE CONSTRUCTION OF ROBOT INDUSTRY 

COLLEGES IN VOCATIONAL COLLEGES 
 

In response to the problems existing in the construction of robot industry colleges in current vocational colleges, 

this paper proposes the following optimization paths, as shown in Table 2. 

Table 2: Optimization Paths for the Construction of Robot Industry Colleges in Vocational Colleges 
Optimization Path Specific Measures 

Strengthen 

School-Enterprise 
Cooperation 

Build long-term and stable cooperative relationships to achieve resource sharing and complementary 

advantages. Drawing on the German dual-system education model, students complete practical and theoretical 
learning in school-enterprise cooperation. 

Improve the Governance 

System 

Establish an efficient governance structure, promote the integration of internal and external resources, optimize 

the college management mechanism, and ensure the long-term and stable operation of the college. 

Strengthen Faculty 
Construction 

Introduce high-level talents with rich industrial experience, cultivate "dual-qualified" teachers, improve 
teaching quality, and encourage teachers to participate in enterprise project R & D and technical services. 

4.1 Strengthen School-Enterprise Cooperation and Build a Community of Shared Interests 

 

Vocational colleges should establish long-term and stable cooperative relationships with enterprises, jointly 

formulate talent cultivation plans, conduct technological R & D and achievement transformation. By building a 

community of shared interests, achieve resource sharing and complementary advantages, and promote the in-depth 

development of industry-education integration. The operating mechanism of "four-shares and four-services" can 

be adopted, that is, sharing information, resources, technology and talents, and serving enterprises, colleges, 

governments and industries. School-enterprise cooperation should aim at two-way interaction. Vocational colleges 

should give full play to their academic and research advantages, provide technical support for the development of 

enterprises, support the training of enterprise employees, and make full use of the vocational training bases related 

to robotics in vocational colleges to provide product exchange and promotion platforms and training venues for 

enterprises. For example, the German dual-system education model can be referred to, and a naming class 

agreement can be signed with the cooperative enterprise. After completing theoretical learning during their school 

years, students enter enterprises for internships and then return to school for in-depth study. This model can enable 

students to better understand enterprise needs and enhance the goal-orientation of learning. At the same time, when 

students graduate, they need to pass the dual assessments of vocational colleges and enterprises to ensure the 

maximum integration of enterprise needs and vocational college teaching, achieving a win-win situation. 

 

4.2 Improve the Governance System and Enhance Management Level 

 

Vocational colleges should take the lead in building an efficient governance system with multi - subject 

collaboration, including establishing decision - making bodies such as the council to straighten out the external 

governance mechanism of the industrial college. At the same time, the internal management system should be 

improved, the rights, responsibilities and interests of each participating subject should be clarified, and a 

supervision mechanism for construction tasks should be formed. Through contractual governance, a clear rights 

and responsibilities system should be built to ensure the long - term and stable operation of the industrial college. 

According to past experience, the state of the robot and mechanical motion belong to nonlinear models. As the 

motion state of the robot changes, the parameters will also change accordingly, and the coupling relationship 
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between variables becomes increasingly prominent. This internal logical relationship requires that in the process of 

optimizing the robot control path, not only the position of the robot should be managed in a closed - loop manner, 

but also parameters such as the robot speed and acceleration should be dynamically adjusted to ensure that the 

robot can dynamically optimize the existing control mechanism according to the usage requirements. For example, 

under the framework of the scientific principle and practical principle, the technical team adopts treatment 

methods such as gravity compensation and decoupling, sets the PID control framework. With the assistance of this 

control path, the robot can better perform the linkage control of the motion state, ensure that the robot conforms to 

the kinematics and dynamics laws, and ensure the effectiveness of system management [5]. In the process of 

routine management, the SCC + analog regulator and SCC + DDC processing solutions can also be used. Relying 

on modules such as input channels, output channels, controllers, and computers, the robot motion joints can be 

driven as necessary. This control method has strong openness, can enhance the stress - handling ability of the robot 

joints, and enable the joints to scientifically adjust the action form according to the external environment. 

 

4.3 Strengthen the Construction of the Teaching Staff and Improve the Teaching Quality 

 

Vocational colleges should intensify efforts to introduce high-level talents with rich industrial experience and 

innovation capabilities to enrich the teaching staff. At the same time, teachers should be encouraged to participate 

in enterprise project R & D and technical services to enhance their practical abilities and industrial awareness. By 

cultivating "dual-qualified" teachers who understand both theory and practice, the teaching quality and talent 

cultivation level can be improved. First of all, vocational colleges should regard teacher training as one of the 

important tasks. Since teachers themselves have few opportunities to participate in enterprise training, efficient 

and systematic industry training can help teachers better understand enterprise needs and adjust relevant courses so 

that their teaching content and objectives are more in line with the requirements of enterprises for employees. To 

encourage teachers to enter enterprises for training, schools can take relevant measures to support them. For 

example, schools can link the promotion system with enterprise training to motivate teachers to enter enterprises; 

they can also try to coordinate the various work tasks of in-school teachers to ensure the time for students to 

receive vocational ability training; they can also provide help for the improvement of the abilities of professional 

course teachers by establishing relevant professional resource libraries. In addition to ensuring the training time, 

the training content should also be as close as possible to the needs of teachers. To improve the core vocational 

abilities of vocational colleges, the vocational abilities of the robotics major should be the focus of training. 

Schools should give full play to their subjective initiative, strengthen school-enterprise cooperation with local 

high-quality enterprises, and arrange for teachers to participate in enterprise practice. In addition, when building 

training bases in the college, at the same time, invite senior engineers from enterprises to train teachers and add 

content related to vocational abilities. Use various methods, such as exchanging experiences with enterprise 

engineers, holding relevant special lectures, conducting technical practice on the job, and participating in 

enterprise teams for project R & D. By actually participating in work, truly improve the vocational abilities of 

teachers, and through their own experience summary, establish teaching content and teaching methods suitable for 

students and update traditional educational concepts. 

 

5. Conclusion 
 

In conclusion, the construction of robot industrial colleges in vocational colleges has achieved remarkable results 

in aspects such as talent cultivation, integration of production and education, technological innovation, and social 

services. However, facing fierce international competition and ever-changing industrial demands, vocational 

colleges still need to continuously explore and optimize the construction path to make more contributions to the 

sustainable development of the robot industry and the transformation and upgrading of the national economy. 
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