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Abstract. Innovation and entrepreneurship (IAE) education in universities is an 

important way to promote IAE among college students. In order to improve the 

quality of IAE education in universities, it is necessary to optimize the allocation 

of its resources. Through the analysis of IAE education resources in colleges and 

universities, this paper combined PSO (Particle Swarm Optimization) to optimize 

the allocation of resources, and achieved certain results in practical applications. 

This paper studied the resource allocation model, defined the optimization 

objective function, and used PSO for optimization calculation. Experimental data 

showed that when the number of iterations was 100, it took the longest time, but 

the optimization effect was the best. The optimization scheme of PSO can 

effectively improve the effect of IAE practice in colleges and universities, thus 

promoting the cultivation of students  innovation spirit and entrepreneurial ability, 

and providing an effective optimization idea for colleges and universities.   

Keywords. Particle Swarm Optimization, College Education, Innovation and 

Entrepreneurship, Resource Optimization.  

1. Introduction 

The IAE education in universities is constantly developing and improving. The 

proportion of IAE education resources in higher education is increasing, but there are 

still some problems. There are many theories related to the optimization of IAE 

education resources. For example, some scientists proposed a solution based on ant 

colony optimization algorithm to explore more effective optimization algorithms for 
enterprise technological innovation resources [1-2]. Some experts also believed that 

digital educational resources are an indispensable component of information-based 

teaching and a key factor in further promoting and improving the efficiency of 

educational informatization [3-4]. In addition, some experts conducted configuration 
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screening based on the classification of regional resource elements, and determined the 

factors that affect subject participation and resource allocation mechanisms through 

multiple iterations of improved ant colony algorithm [5-6]. The optimized allocation of 
IAE education resources can effectively promote the improvement of comprehensive 

abilities of university students and promote comprehensive social progress.  

This article aimed to analyze the characteristics and current situation of IAE 

education resources in universities, and study the application of PSO for resource 

optimization and allocation, in order to improve the quality and efficiency of IAE 

education in universities. This article focused on the issue of optimizing the allocation of 

resources for IAE education in universities, and analyzed in detail its resource 

characteristics and current situation. Based on the establishment of a resource allocation 

model, PSO was applied to optimize the allocation of resources for IAE education in 

universities. This has achieved optimization of resource allocation and improved the 

quality and efficiency of IAE education[7].  

2. Resource Allocation of Innovation and Entrepreneurship Education in 
Universities 

2.1 Model Design 

Based on PSO, this paper designed an IAE resource model based on PSO, and introduced 

the model design in detail. It is assumed there is a IAE education projects, each project 

has b resource needs (such as funding, technology, talent, etc.). A matrix of a*b is 

defined, in which each element represents the resource demand of the project. In 

addition, an n-dimensional vector x is defined, where each element x i  represents the 

total amount of resources obtained by the i-th project. The fitness function is defined as 

the sum of the total resources obtained by each project:  

nixx i ,...,1,)(f ���                      (1) 

In each iteration, the following particle update rules are used:  

)gbest(22)pbest(11)()1(v ii xrcxrcisvwit �����������
  (2) 

itvtxt ii )1()()1(x ����                    (3) 

Among them, w is the weight; c1 and c2 are constants; r1 and r2 are random 

numbers. In the model of this article, x i  represents the total amount of resources 

obtained by the i-th project, and v represents the speed at which the project obtains 

resources; pbest represents the maximum number of resources received in the history of 

a project, while gbest represents the maximum number of resources received in the 
history of all projects.  
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2.2 Experimental Plan 

For PSO, common parameters include population size, inertia weight, social learning 

factor, cognitive learning factor, etc. In the model of this article, the population size was 
set for resource allocation, and the maximum number of iterations was set to 100.  

This paper used MATLAB software to realize the IAE resource model based on 

PSO, and carried out experimental verification. This article randomly generated input 

data, and the demand for each resource was randomly distributed between 1 and 10. This 

article was run 100 times and obtained 100 sets of results. After that, the average results 

were calculated and compared with the benchmark results. Benchmark results refer to 

the results obtained by allocating resources to all projects in the same way as resource 

requirements[8].  

3. Experimental Results of Resource Allocation 

This article considered using PSO to optimize the allocation of IAE education resources. 

In PSO, the number of iterations, social factors, and learning factors are all key factors in 
optimizing the results. The social factor (i.e. global optimal solution) represents the best 

result learned by the particle swarm in the entire search space, while the learning factor 

(i.e. individual optimal solution) represents the individual optimal result of a single 

particle in the search space. In this experiment, this article investigated the relationship 

between the number of iterations, social factors, and learning factors by adjusting their 

values. The social factor and learning factor were set to different values, respectively, 

and PSO was run separately.  

This article set the learning factor to 0.8 and the social factor to 0.2, 0.5, 0.7, and 0.9, 

respectively.  

 

 

Figure 1. Ability of the PSO Algorithm under Different Social Factors 

In Figure 1, it was found through experimental results that under smaller social 

factor values, the optimal solution of PSO may converge more slowly, but in the final 

iteration result, good optimization results can also be achieved. Under larger social factor 

values, PSO may cross the search space faster, but it may also lead to poor optimization 
performance. Therefore, the value of social factors needs to be adjusted based on specific 

problem needs.  

The social factor was set to 0.5, and the learning factors were set to 0.2, 0.5, 0.7, and 

0.9, respectively. Experiments have found that under small learning factor values, PSO 
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may be sensitive to the initial solution and gradually lose its ability to optimize. Under 

larger learning factor values, PSO is prone to falling into local optima and failing to 

achieve global optimization goals, resulting in a continuous increase in time as the 
learning factor changes. Therefore, the value of learning factors also needs to be adjusted 

based on specific problem needs, as shown in Table 1.  

Table 1. Ability of the PSO Algorithm under Different Learning Factors 

 Optimize success effect Time 

0.2 0.78 4.5 

0.5 0.73 5.6 

0.7 0.67 6.3 

0.9 0.6 8.2 

 

 

Figure 2. Results of the PSO Algorithm at a Different Number of Iterations 

In Figure 2, the PSO results under different iterations were compared. This article 

can be found that as the number of iterations increased, the optimization effect of PSO 

significantly improved. However, as the number of iterations increased, the time and 

resource costs of the algorithm also increased. Therefore, while ensuring sufficient 
algorithm time and resources, it is necessary to choose an appropriate number of 

iterations to balance the efficiency and effectiveness of the algorithm. In summary, the 

number of iterations, social factors, and learning factors are important factors that affect 

the effectiveness of PSO optimization. The relationship between them needs to be 

adjusted according to specific problem requirements to obtain the best optimization 

results.  

This article designed a PSO based IAE resource model, which can better allocate 

and utilize various resources and provide better support for IAE. Through experimental 

verification, this article proved the effectiveness and robustness of the model, which has 

certain reference value in practical applications. Specifically, the contributions of this 

article include: studying the scientific evaluation criteria system for innovative education 
resources in universities, constructing a reasonable optimization model, aiming to 
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achieve optimal resource allocation. This paper tried to use advanced algorithm particle 

swarm optimization to optimize the model, so as to carry out effective management and 

allocation of innovative education resources in colleges and universities. A performance 
evaluation model of innovative education resources in colleges and universities based on 

particle swarm optimization algorithm was established. It can be used to evaluate the 

effectiveness of resource allocation and take corresponding adjustment measures based 

on the evaluation results, continuously improving the efficiency and optimization results 

of educational resource allocation. The model can more effectively allocate and utilize 

various resources, and the total resource allocation varies compared to the benchmark 

results[9].  

4. Conclusions 

As one of the important intellectual resource banks of the country, universities are 

playing an increasingly important role in the new era. By analyzing the characteristics 

and current situation of IAE education resources in universities, PSO was applied to 
optimize resource allocation, and certain results were achieved in practical applications. 

This indicated that PSO is an effective optimization method in optimizing the allocation 

of IAE education resources in universities. At the same time, the research results of this 

article can also provide a certain reference for optimizing the allocation of resources for 

IAE education in other universities. This article explored topics such as PSO and its 

improvements, the IAE environment in universities, educational methods, and 

educational resource sharing, and analyzed its application in resource optimization. In 

the future, while improving the integration of IAE platform resources, universities 

should pay more attention to the implementation of IAE education and practice, and 

cultivate a group of professional “makers” with a sense of social responsibility and 

innovation ability[10].  
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