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Abstract: We adopted the method of knowledge mapping to conduct in-depth visualization to propose 

the construction method of knowledge mapping-based inference of a healthy operation index in higher 

education (HOI-HE). For the first part, an improved named entity identification and relationship 

extraction method is developed, incorporating a vision sensing pre-training algorithm named BERT. 

For the second part, a multi-decision model-based knowledge graph is used to infer the HOI-HE score 

by using a multi-classifier ensemble learning approach. The combination of two parts constitutes a 

vision sensing-enhanced knowledge graph method. The functional modules of knowledge extraction, 

relational reasoning and triadic quality evaluation are integrated to provide the digital evaluation 

platform for the HOI-HE value. The vision sensing-enhanced knowledge inference method for the 

HOI-HE is able to exceed the benefit of pure data-driven methods. The experimental results in some 

simulated scenes show that the proposed knowledge inference method can work well in the evaluation 

of a HOI-HE, as well as to discover some latent risk. 

Keywords: knowledge graph; vision sensing; healthy operation index; data visualization; education 

management 

 

1. Introduction 

Education is a great cause of cultivating people with high-value involvement, and educational 

management serving education, naturally, also has multiple missions, so the importance of educational 

management research is self-evident [1]. Visualization technology combines the theories and methods 

of statistics, applied mathematics, computer science, information science and bibliometrics, which can 
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more conveniently and intuitively show the development history, research subjects, research hotspots, 

research bases and research frontiers of a certain research field [2]. By selecting research data on the 

topic of educational management and trying to use visual analysis software and methods to map the 

knowledge of educational management research in a certain period, we can help researchers “know 

the sequence” and grasp the research hotspots, the historical lineage and future trends of educational 

management [3]. It can help researchers to grasp academic groups and research hotspots, analyze the 

changing status of educational management research and explore research trends. By establishing its 

education quality monitoring data platform [4], it can use information technology to monitor some 

data that can objectively reflect the objective teaching status of colleges and universities, such as the 

status of teachers, the number of students, scientific research results, financial status, the number of 

teaching equipment and facilities, the employment situation of students after graduation, the number 

of school books, etc., to help colleges and universities accurately grasp the overall development of 

education [5]. It can also help universities to improve the shortcomings in education and teaching and 

effectively promote the internal development of higher education [6]. At the same time, it can help 

colleges and universities save labor and material costs, improve the efficiency of filling and reviewing 

and facilitate data management [7]. 

As an excellent technology for storage and application with highly structured knowledge 

organization, knowledge graphs extract and store the knowledge of entities, attributes and relationships 

existing in the massive heterogeneous data in the network by using natural language processing and 

other techniques [8]. Originating from the semantic web, a knowledge graph is proposed for the 

problem of incomplete information in traditional data retrieval, providing a query environment, which 

is a network composed of data. The knowledge graph is a product of artificial intelligence, which can 

provide users with an accurate and clear graph structure and help them quickly access domain 

information. With its powerful visualization capability, users will no longer be directly confronted with 

messy and disorganized information, unlike the previous presentation of traditional websites, but will 

be replaced by clear diagrams. The information attributes and connections of colleges and universities 

are more suitable to for storage in knowledge graphs. Collecting basic information about colleges and 

universities and obtaining valuable information via knowledge graph visualization can be studied, but 

there are relatively few studies applying knowledge graphs to the information display of colleges and 

universities. A more complete and standardized domain knowledge construction system has not been 

formed, and there is no mature knowledge graph construction method for college information [9]. 

Therefore, it is of certain practical significance to research the construction of the knowledge mapping 

of university information in this paper. 

Knowledge graphs are presented to users in the form of diagrams that link different entities and 

their unique attributes together. Compared with traditional text-based websites, this relational network 

structure no longer directly confronts users with disordered information knowledge, and the graphs 

can better reveal the important content of university information. The data in the network grow greatly 

and are full of invalid links and a lot of advertisements, so it is not easy for users to find out useful 

information precisely. The construction of a university information knowledge map can not only 

effectively sort out the characteristic information of universities, but it can also show its rich 

hierarchical connections. An algorithm for using recommended words based on collaborative 

combination filtering is proposed. It greatly helps users to better understand the information of each 

university and gives some relevant reference opinions to decision-makers. The construction of a 

modern network resource platform helps users to quickly navigate the knowledge links between 
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entities and provides important academic values to promote scientific and technological progress and 

knowledge system development in the education industry. Therefore, we selected representative 

profiles of universities as the main body and studied the construction scheme of the university 

information knowledge map. Then, the visualization model of the university information knowledge 

map was built and the visualization platform was designed for experimental display. The structural 

relationship, as well as the distribution of knowledge points, are presented intuitively, which makes 

a positive contribution to the research of knowledge mapping visualization. This scheme can be 

applied in subsequent research to gradually complete the university knowledge information and build 

a more comprehensive university knowledge map. 

2. Related work 

In terms of knowledge mapping applications, Ji et al. argued that the purpose of knowledge mapping 

is discovery, understanding, communication and education, which can be applied to disciplinary 

visualization [10]. Yang et al. argued that knowledge mapping can provide a comprehensive 

description of the rapidly developing field of arts and sciences, based on which a web-based knowledge 

mapping system was developed [11]. In a previous study, Wang and Lu summarized that knowledge 

mapping application development can be divided into two periods, i.e., the exploration period and the 

development period [12]. Decuypere and Landri used space-filling visual representation for gene data 

ontology visualization [13]. Node linkage graphs use circles to represent nodes, lines to represent edges 

and different colors to represent different categories, and force orientation is one of the common 

layouts for laying out node links. Other visualization methods are indented lists and Eulerian lists, but 

both methods are not commonly used and not intuitive enough [14]. Cerezo et al. composed and 

analyzed the literature published in educational management in the past 10 years, and they believe that 

the current research themes in educational management are mainly historical research, theoretical 

introduction and discipline construction [15]. This high-dimensional method of robot semantic 

learning is directly displayed by using the visual map technology associated with knowledge points, 

and all the dynamic semantic learning data that are common in the industry are directly embedded into 

a relatively low-dimensional dynamic semantic data space. The main problems are that there are more 

introductory things and fewer original things, not enough breakthroughs in methods and few 

collaborative studies. 

In the approach of ontology construction and general knowledge mapping, Chang et al. 

extracted the entities, attributes and relationships among entities from data sources of different 

grades and different chapters to construct a knowledge map of mathematics subjects, through which 

they aimed to improve the problems of poor learning efficiency and difficulty with the concentration 

of students [16]. Luan and Tsai constructed the knowledge map of Tang poetry in the big data 

environment and provided intelligent services such as knowledge exploration and semantic query. [17]. 

The evaluation based on the gold standard has a mature application in ontology construction, which 

mainly compares the data with the existing excellent “gold standard”, lists the shortcomings of its 

knowledge map and makes improvements [18]. The advantage of this method is that, based on the 

“gold standard”, it can directly calculate the accuracy and recall rate and minimize unnecessary time. 

In the study of knowledge mapping in basic education, it has been found that the construction or 

application of knowledge mapping for basic education disciplines is generally conducted only for 

certain disciplines, and the research objects are mostly mathematics, biology, chemistry and other 
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disciplines with strong scientific characteristics, and there is a lack of research on disciplines with 

liberal arts; so, the scope of application of such mapping is too narrow. Therefore, we aimed to build 

a general knowledge mapping method in basic education to improve the application of knowledge 

mapping in basic education. 

3. Visual analysis of knowledge graph for higher education management research 

3.1. Knowledge map construction for education management 

The collection and processing of data is the first step to doing any work, and it is only when the 

right step is taken will everything afterward become smoother. In this paper, we make general 

anticipation of knowledge mapping, combine the process and methods of creating knowledge maps of 

existing disciplines and decide to divide all of the data into the following parts. Various websites on 

the Internet contain a rich variety of learning resources, but searching for learning resources only 

through search engines may result in wasting a lot of time to find some content that does not match, 

and it is difficult to effectively help students learn relevant knowledge and improve relevant skills [19]. 

Therefore, obtaining rich resources from the Internet and extracting relevant knowledge is significant 

to help students improve their abilities and learn relevant knowledge efficiently and quickly. 

This chapter is a summary of a rich variety of learning resources from various websites on the 

Internet, as obtained by combining crawler technology and web-page noise reduction technology. For 

the acquired Internet learning data, our model mainly utilizes the Baidu encyclopedia engineering 

education entries as the starting point, continuously extracts relevant entries for search and performs 

web data crawling work. The core idea of the representation-based model is that the representations of 

items and users are obtained by aggregating multiple sources of information, such as knowledge graphs, 

user-item interaction matrices and the content or attributes of the items. Finally, the generated user 

representation u and item representation v are made as an inner product to represent the probability of 

that user clicking on the item, as shown in Eq (1). The most used methods are as follows: reducing the 

number of pixels used when displaying primitives, clipping the number of node relationships, 

increasing physical pixels and reducing the complexity of primitives. 

𝑦
∧

𝑢𝑣 = 𝑢𝑣𝑇          (1) 

Knowledge graphs extract knowledge from raw data or third-party databases using automatic or 

semi-automatic techniques. The level of human cognition is constantly changing, so the entire 

knowledge graph is constantly updated when it is constructed. Generally, there are two types of 

knowledge graphs: top-down and bottom-up. The bottom-up type extracts entities first and then builds 

an ontology schema, and it is mostly used for general knowledge graphs. The top-down type builds an 

ontology layer first and relies on ontology to add entities to the data layer, and it is mostly used for 

domain knowledge graphs. In the actual construction, depending on the specific situation, there is no 

limited standard for the construction process of a knowledge map, and the suitable method is selected 

according to the actual task-specific analysis. In the construction process of the university information 

knowledge graph, to avoid adding invalid data and ensuring the quality of the knowledge graph, we 

adopted the top-down construction method. 

The input vector and output vector of the module are arithmetically added as the final output 
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vector of the model. Because it is more convenient to optimize by modifying the input vector than 

reconstructing the entire output vector, this operation can make the network training easier [20]. 

Therefore, it leads to some shortcomings of the algorithm because the negative triad vocabulary 

composed via this method may be essentially positive such that the potential probability of correctness 

of the negative triad would be particularly high, making the score function of that negative triad take 

similar values to the score function of the positive triad and become unable to be distinguished. We 

use these part-of-speech combination rules to perform rule matching on adjacent word strings of 

compound words. As a result, it can lead to errors in the final computation results obtained, as shown 

in Figure 1. 
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Figure 1. Conceptual diagram of visualization process. 

The knowledge graph data contains a large amount of information about the realization paths of 

entity relationships that need to be supplemented, and the individual paths constituted by multiple 

relationships between two entities can describe the semantic relationships between these two entity 

vocabularies to a certain extent. If the rules are met, remove them; otherwise, leave them as candidate 

field compound words. The TransE improved probabilistic algorithm used in this work complements 

and improves the entity relationships that are missing in the originally constructed knowledge graph 

data by incorporating the information of relationship realization paths between triadic vocabularies 

into the vector representation of entities and relationships for calculation. 

𝑙𝑜𝑠𝑠 = ∑ (𝑙𝑛 𝜎 (𝑦𝑢𝑣
∧
(𝑢, 𝑣)) + 𝑦𝑢𝑣

∧
(𝑢, 𝑗) − 𝜆‖𝜃‖2

2)
∑
(𝑢,𝑖,𝑗)∈𝑂      (2) 

The TransE model continues to be trained by using an improved negative triad potential correct 

probability algorithm to obtain more accurate entity relationship results, which are used to complement 

and refine the triads in the knowledge graph. Today’s knowledge graph visualization models are either 
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full-image displays or provide text search boxes for a single interaction [21]. The full-image display 

cannot avoid high node density and serious knowledge occlusion, which causes visual confusion and 

weak reflection of the user interest level. The interaction method of search keywords is also flawed, 

and if users cannot clarify their search goals and query in the huge amount of data, they will have the 

problem of knowledge disorientation. 

𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒(𝐿𝑖 , 𝐿𝑗) =
1

𝐿𝑖−𝐿𝑗
−

1

𝐿𝑖−𝑅
−

1

𝐿𝑗+𝑅
      (3) 

The knowledge graph varies from field to field, but its construction process is the same, mainly 

including the information extraction process and knowledge fusion process. An algorithm based on 

collaborative combinatorial filtering and the complexity that this algorithm only fully uses a matrix of 

item-service-customer combination evaluations without fully and carefully considering its usage 

semantics, etc., is proposed for the use of recommenders based on collaborative combinatorial 

filtering. This visual mapping technique of knowledge point associations is used to directly present 

this high-dimensional approach to robotic semantic learning, embedding all of the dynamic semantic 

learning data that are already prevalent in the industry into a lower-dimensional dynamic semantic 

data space [22]. By analyzing and computing all of the semantic combinatorial similarities between 

similar items, all of the semantic similarity information of each similar item itself is combined and 

integrated into the collaborative semantic filtering and combination recommendation. The algorithm 

features make up for the serious lack of the item collaborative combination filtering recommendation 

algorithm that does not fully consider the cultural connotation and related knowledge of the 

recommended items themselves, as well as greatly enhance the effectiveness of the item collaborative 

combination filtering algorithm recommendations at the level of comprehensive semantic analysis, as 

shown in Figure 2. 
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Figure 2. Production model of educational digital resources based on knowledge graph. 

Relationships depend on entities to exist, and when there are too many entities, many relationships 

connect different entities to form a large-scale network graph. Users cannot intuitively discover the 

implied values in the relationship network, and to express as much value as possible using the limited 

space, the more commonly used methods are as follows: reducing the pixels used in the graph element 

display, cropping the number of node relationships, increasing the physical pixels and reducing the 

complexity of the graph element. Therefore, in this work, we designed a compact force-guided layout 

scheme when designing the relationship layout to reduce the complexity of the tuples by focusing on 
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the user’s interest, reducing—or removing—useless edges and making the nodes evenly distributed on 

the page. 

𝐸𝐶𝐼𝐼𝑖 = 𝑊𝑖
2𝐼𝑖

2          (4) 

Nevertheless, some compound words with low word frequency will still be missed, because, in 

the process of multi-word combination, the probability of single-word words among them will be 

high, while the probability of compound words appearing may be low, so the value of their mutual 

information will be low. Then, there is the cooperation with the same content, which refers to the joint 

construction of the curriculum system and teaching content by schools and enterprises, which ensures 

the progressive development of engineering capabilities. In order to solve this problem, we added an 

anti rule vocabulary template based on mutual information for matching. These lexical combination 

rules are used to rule match the adjacent word strings of the compound words, and if they match the 

rules, they are removed; otherwise, they are left as candidate domain compound words. 

According to the calculation of the index, which is an evaluation index for students to improve 

engineering ability, it is concluded that improving students’ engineering ability not only needs the 

interplay of national training, school training, teacher training and student training, but also requires 

focus on starting from students’ training so that students’ engineering ability can be improved more 

effectively. 

Moreover, student training should be combined with school training; for example, school-

enterprise cooperation is an important way to train students to achieve engineering ability improvement. 

Through school-enterprise cooperation, the engineering ability of students can be improved in terms 

of practical operability so that the engineering ability of students can meet the needs of enterprises and 

lay a solid foundation for employment. Therefore, this work can carry out the task of school-enterprise 

cooperation from three aspects. The first is cooperation toward the same goal, with the goal of a 

solution being that everyone benefits for both schools and enterprises, consequently jointly formulating 

the training program of engineering innovation ability to ensure the consistency of the goal of school-

enterprise training talents [23]. Corresponding to the entities obtained by the user interest model, the 

methods of navigation and selection were adopted, and the obtained results are displayed by means of 

mouse movement display and a click display method. Then, it is the cooperation with consistent 

content, which refers to the joint construction of curriculum system and teaching content between 

school and enterprise and ensures the progressive development of engineering ability. Finally, the 

cooperation of consistent evaluation refers to the joint development of evaluation indexes by schools 

and enterprises to stimulate students’ innovation ability and enhance their practical ability. 

3.2. Knowledge graph visualization design 

After constructing the completed knowledge map of university information, the knowledge map 

data are used as input to solve the problems of visual confusion and knowledge lost in knowledge map 

visualization by reducing two dimensions of the complex structure of graph elements and interactive 

visual design [24].  

Designing an interactive visualization scheme can remove the invalid edges. In consideration of 

the entities obtained from the user interest model, navigation and selection are performed, and the 

obtained results are displayed by using the mouse-over display and click display methods to show the 

relationships. Regarding the search model, the individual entities obtained by the search were designed 
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in two dimensions: a refined display and a global display. All of the visualization view layers are 

displayed as node-link graphs, and the layout between two nodes, citing the D3.js library, is 

implemented by using the KK algorithm to achieve a uniform distribution. Users view university 

information under different query methods. Fuzzy query is applied to select conditions under the 

hierarchical structure.  

When the number of nodes is large, it will result in large node density and the superposition of 

text information, making it difficult to mine useful values. 

Enterprise Taxonomies 

& Vocabularies

Research Intelligence

Skill & Competence 

KM

Technical KM

PIM & Configuration

Connected Inventory

lnfrastructureMonitorin

g, loT,Predictive

Supply 

ChainManagement

Knowledge 

Management

BPM & Automation

Maintenance Case Management Bots,NL Querying

CRM,PR,Compliance

Knowledge Graphs

Content Enrichment 

lndexing

Content Management

Data Management

Search & SEO

Recommendation

Content Packaging & 

Delivery

Data Extraction

Master & 

ScientificData 

Management

Data Governance & 

Cataloguing

Data Publishing & 

Marketplaces

Data integration & 

Unified Access

Media Monitoring

Reg. Reporting & 

Lineage

Metadata 

Management

special case of

can be used for

Digital Twins

Sirma Al JSC
 

Figure 3. Knowledge graph visualization model. 

As shown in Figure 3, for the nodes, the solution was adopted from the perspective of reducing 

the complex structure of graph elements, designing a user interest model, using ontologies that can be 

used as filtering conditions and allowing users to select the range of entities to view by themselves in 

combination with the degree of interest, which can effectively remove a part of information irrelevant 

to the target and alleviate problems such as knowledge loss. The user obtains a collection of university 

entities after filtering and then checks the university information one by one according to their own 

interests. In addition, an entity search model has been designed to precisely search the knowledge in 

which users are interested. For relationships, relationship visualization corresponds to entities, and 

there will be relationships when there are entities. 

In this work, we used theoretical research and empirical analysis and read literature combined 

with relevant professional websites to sort out the construction methods of knowledge graph 

visualization models for university information. The present-day knowledge graph visualization 

models are either full-image displays or provide a text search box for a single interaction. The full-

image display cannot avoid the high density of nodes and serious knowledge occlusion, which 

causes visual confusion and weak embodiment of user interest level. The interaction method of 

searching for keywords also has defects, and if users cannot clarify their search goals and query in 

the massive data, they will have the problem of knowledge loss. Therefore, we combined two 
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perspectives of user interest and interaction to propose a knowledge graph visualization model 

based on university information. 

Keyword-based data search and query methods are, to a certain extent, in line with the interests 

of actual users, and users can get results through such methods when they have clear search objectives. 

Compared with other search methods, the keyword-based search method can show the correlation 

between the search contents and the implicit semantic connection, which can reflect the user’s 

expectation information at the semantic level. In addition, different users have different interest points, 

so the universities they want to view are also different. The way of hierarchical filtering alone is not 

enough for users to quickly focus their interests in a group of universities, so it is important to design 

a keyword search model for the development of interactive user visualization. 

3.3. Design and implementation of interactive knowledge graph visualization 

It is required to show the association structure between entities and entities in the knowledge map 

of university information, and to show it in the way of the node-link diagram, which can show both all 

and partial. Users can view college information under different query methods [25]. The fuzzy query 

is the selection of conditions under the hierarchical structure; users can get a collection of college 

entities after filtering with their interest level and then view college information one by one; a precise 

query is the search of specific college names directly through the search bar and then the viewing of 

college information. It provides various views, and the concise display highlights a few important 

nodes to quickly locate users’ interest points so that users can choose whether to continue to click on 

college nodes to view their full knowledge map according to their interest level; the full display 

presents all of the contents associated with college nodes. The visualization view can support users to 

zoom, drag and drop, expand and collapse, in addition to allowing users to expand the hidden node 

content by clicking on the node. 

Regarding the page functional area division module, this module is mainly purposed to assign the 

position of each area on the page to guarantee the effective operation of the knowledge graph 

visualization. There is a title bar area, node-link graph display area, navigation and selection area, 

search text box area, mode selection button area and text prompt comment area. 

The user interest model module, which strictly adheres to the user interest, was designed to 

display the model. The main purpose of this part is to implement the filtering of entity nodes through 

the hierarchy. Based on the three available ontology concepts in the ontology, which are used as 

selection conditions, the user can get a part of the college entity nodes based on the corresponding 

constraints according to the interests. Based on the obtained results, a function of partial entity display 

with the paginated display is designed based on the node generation algorithm. 

The keyword search model module is based on the already constructed entity search visualization 

model, which is a module mainly designed to realize the target entity through a precise search. Users 

enter the full name of the university in the text box according to their expected target and then search 

for the relevant results. According to the obtained results, a streamlined display structure that can only 

display the key information of universities is designed by researching and investigating users’ interest 

level in various types of information of each university, and then users decide whether to view all 

information of universities according to their judgment, which is presented through all displays (as 

shown in Figure 4). 
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Figure 4. Interactive knowledge graph visualization system. 

The main function of the view interaction design module is to reflect the interactive performance 

of the human and the system, and to complete relevant operations by using the mouse. The zooming 

function is supported in all views to view local knowledge details and to make a global and local 

comparison of each other. Different classes of entities are distinguished by node color and node size. 

The model also supports user click-and-drag behavior to meet users’ personalized needs. Supports 

expand and collect functions, which can effectively relieve the visual pressure caused by text in the 

diagram and reduce confusion. When the mouse hovers over an entity, other information connected to 

the entity is displayed to provide users with the ability to view other entities around them. 

4. Results and analysis 

4.1. Results of knowledge graph construction for educational management 

Educational organizations usually need a team of teachers with excellent skills and high-quality 

research capabilities in their respective professional fields. Each trainee may be a professional elite 

with strong learning skills from all over the country. 

As a requester of educational resources, one needs to search for their keywords through the 

keyword and digital resource retrieval system in the blockchain network, such as keyword and word 

retrieval, find the desired resource, obtain the public key address of the owner of the keyword and 

digital resource and the unique representation information of one of the digital resources, and then 

send a request to the blockchain network through these two pieces of information, as well as the 

blockchain network. After verifying the identity of the keyword and the digital resource requestor and 

confirming whether the digital resource requestor already has the real request authority of the digital 

resource, the blockchain network will directly return a real resource address to the resource requestor, 



3741 

Mathematical Biosciences and Engineering  Volume 20, Issue 2, 3731−3748. 

which is usually a URL or an address that can directly point to a real file. However, this address is not 

directly returned to the resource requester, as it is directly returned to the data obtained after the public 

key of the resource requester is encrypted in the email, and the real resource requester can directly 

decrypt their data and get the real email address if they use the private key in the email and then use 

this address to get the resource. The transaction of resources can be free or paid. 

Among them, the process of requesting resources is also regarded as a transaction by the 

blockchain network, and this transaction record will also be recorded in the block permanently in the 

future on the blockchain network. The blockchain network can easily setup a virtual coin trading 

system, and the compilation and operation of smart contracts also require virtual coins. Virtual coins 

can be obtained through resource uploading and mining, as shown in Figure 5. The blockchain network 

can easily establish a virtual currency trading system, and the compilation and operation of smart 

contracts also require virtual currency support. 

Due to many nodes and connections, the cluster names were changed to term clusters of the cited 

literature to better reflect the knowledge base revealed by the highly cited literature, and another 

knowledge map of the co-cited literature shown by the cluster labels was drawn. To accurately reflect 

the characteristics of highly cited literature in education management in China, we classified the data 

statistically and extracted the top 50 classical literature in the network. 

 

Figure 5. Some of the words’ attribute data. 
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Figure 6. Multi-decision model’s distribution of ratings for quality words. 

In classification mode, the number of votes for each classification in the multi-decision vector is 

counted; also, the votes are weighted with the weights of the corresponding attributes to obtain the 

quality classification with the highest number of votes as the predicted value before being compared 

with the actual value to obtain the evaluation value of each classification. The dot product of the 

decision vector and the weight vector are used as the word score in scoring mode, and statistical 

distribution verification and regression verification are performed. In this study, 3200 words to be 

tested were scored by the multi-decision model, including 810 featured words and 2390 common 

words; the scores were sorted from highest to lowest, and the statistics were classified according to the 

labels of the test data. As shown in Figure 6, the scores of common words by the multi-decision model 

are generally lower than those of featured words, and the scores of words labeled as featured words 

are mostly above 2, while the scores of words labeled as common words are mostly 2.5 and below. 

This shows that the multi-decision model’s scoring of words has a certain degree of differentiation in 

the quality of words. 

By setting the regression segmentation threshold percentage, the words that have derived 

ratings can be regressed into the classification. In this study, the words with scores above the 

threshold are regressed to the high-quality category, the words with scores below the threshold are 

regressed to the low-quality category and the evaluation index after the regression of scores is 

calculated. “Score” denotes the score calculated from the regression segmentation threshold. In 

Figure 6, we can see that, as the threshold value increases, the regression accuracy decreases, the 

recall rate grows, the F1 value grows and then decreases and the F1-score reaches the global 

maximum when the percentage percent reaches 28%. Among them, there were 810 featured entries 

and 2390 common entries; the scores were sorted from high to low and classified and counted 

according to the labels of the test data. 

The dynamic presentation of digital education resources is reflected in two aspects. First, 

according to the needs and knowledge levels of different learners, the content of learning resources 

will be dynamically adjusted and combined to better provide knowledge services to learners. The 

resources are kept in the latest and best condition. 
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If the classification mode is selected during the model validation, then, after the multi-decision 

vector is generated, it enters the voting and the traditional voting algorithm counts the most 

classification results in the multi-decision vector as the final classification result, e.g., there was a 

decision vector R = [1, 1, 1, 0, 0]; then, the final classification result was 1. And, the weighted voting 

method needed to weigh the votes to sum up, e.g., the weights were W = [0.1, 0.1, 0.05, 0.8, 0.2], the 

weighted final vote, Vote = [2, 0.75], and the final classification result was 0. 

4.2. Visualization analysis results 

The key core of educational digital resource service lies in the organization of resources, 

which refers to the classification and coding of multimodal educational digital resources and 

storing them to build an educational digital resource repository for easy organization, management 

and retrieval. Inspired by the library resource management mechanism, the organizat ion of 

educational resources was designed to consist of three components: educational resource pointers, 

metadata and resource entities. 

Among them, the pointer mainly preserves the continuity between the educational information 

resource entity and the description of the information resource. The metadatabase is mainly used to 

describe some form of description of educational information resources, while the educational digital 

resource entity is the resource itself. Knowledge management maps are widely used in the operation 

and management of human resources and labor and social security organizations in China. One of the 

early beginnings of knowledge maps is from what has been proposed by previous people that 

knowledge maps are detailed and interrelated nonlinear representations of thinking. The main purpose 

of the knowledge resource map is to guide and present the knowledge points of each discipline, and 

establish mutual relations. The knowledge resource map can clearly and accurately show the 

relationship between each discipline and knowledge resources. The so-called school knowledge data 

map mainly contains the following three important influencing factors. The first is the organization 

and construction of the relevant knowledge data ontology, the second is the organization and 

visualization of the relevant knowledge data ontology and the third is the organization and visualization 

of the relevant knowledge data of the school. 

Literature co-citations are used to reflect the similarity of research contents of two documents 

by the number of co-citations in other literature, thus revealing some connections between the 

documents. To see the position of high-frequency literature more clearly in the network, as well as 

the connection between them, the bibliographic co-occurrence system was first used to generate a 

high-frequency literature co-occurrence matrix with a threshold value ≥ 9, and then the software was 

used to generate a knowledge map of high-frequency cited literature co-occurrence, as shown in 

Figure 7. This included the school’s teaching staff, the number of students, scientific research results, 

financial status, the number of teaching equipment and facilities, the employment situation of 

students after graduation, the number of school books and other data to help colleges and universities 

accurately grasp the overall educational development status of the school to continuously improve 

education and teaching. 
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Figure 7. Visualization results of co-occurrence knowledge map of high-frequency cited literature. 

The extraction of entity relations is the most important content of the whole knowledge graph, as 

the connections of knowledge points will be directly reflected in the graph and play a crucial role in 

the subsequent work. In this study, the Word2vec algorithm was used to extract words with strong 

semantic relations, the association rule algorithm was used as a supplement and, finally, the string 

suffix matching method was used to extract categorical relations. 

In this study, we used Word2vec to obtain entity relationships by semantic computation of text 

content, and the larger the semantic similarity value between words, the closer the relationship between 

words. Before training the model, we needed to pre-process the corpus, which included removing 

useless characters from the data, dividing the data into words, removing deactivated words and noisy 

words, filtering the word nature, etc.; we also stitched all of the documents to form a large document 

and then used the Skip-Gram model to train the documents with word vectors; we finally converted 

the document files into word vector files. The second step was to use the obtained entity set to calculate 

the cosine similarity between each entity and other entities, save the entity relationship pairs that were 

larger than the relevant cosine similarity threshold and, finally, judge the candidate entity relationships 

and save the ones that meet the requirements to form the candidate entity relationship set. 

Text processing is required before using the association rule algorithm, using the obtained entity 

set for text matching, if a word is displayed once, this word is recorded, and after that, it appears again 

without increasing only once, and multiple records are obtained; each record shows which domain 

entities appear in each document, and then all record numbers are obtained to form the set of 

transactions to be used. The reasonable settings of support and confidence can effectively get strong 

association rules, i.e., entity relationship pairs. The values of support and confidence depend on the 

size of the dataset. If the support and confidence are set too high, the entity pairs that originally have 

related relationships will be screened out, and if they are set too low, the wrong entity relationship 

pairs will be included, thus reducing the accuracy of relationship extraction; so, it is necessary to set 

reasonable support and confidence through several experiments and finally determine all of the 

association with low support and confidence rule pairs, as shown in Figure 8. 
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Figure 8. Accuracy of the entity. 

In terms of the overall results, the accuracy of the overall experiment was above 80%, and even 

exceeded 90% in some subjects. From the overall accuracy, the entity extraction method used in this 

study is extremely helpful in improving the accuracy of entities in the field of basic education. The 

extraction results will be different among different subjects, but the differences were not big here; 

among them, the best accuracy was observed for political science and the worst was obtained for 

physics. The difference value of accuracy between two subjects reached 10%, and the effects of 

language, mathematics, chemistry, biology, politics and geography were better than those for physics 

and history. Compared with the previous group test, the final physical accuracy of the group for 

language and physics subjects was 68.59 and 85.08%, respectively. Obtaining valuable information 

by means of knowledge graph visualization can be studied, but there are relatively few studies on 

the application of knowledge graphs for information display in colleges and universities. Compared 

with this study, the accuracy of language subjects has improved greatly and that of physics subjects 

has decreased, but not by much. 

To verify the validity of the knowledge map, the corresponding evaluation indexes in the field 

of basic education were constructed according to other evaluation indexes, and a comparative 

analysis of the eight disciplines in which a knowledge map for the field of basic education was 

conducted. The specific evaluation dimensions and indicators have been introduced, and the 

experimental results of each discipline were analyzed according to the corresponding indicators. 

Finally, through experimental verification, the overall effect of this method was found to be better 

in the usability dimension, and the construction method of this work showed a good improvement in 

accuracy; but, for the other indicators, the degree of improvement was found to be very different in 

different disciplines. The construction result of the language discipline was better than that of the 

physics discipline, and the performance of the construction result of the knowledge map of this paper 

was different for different indicators from different disciplines. 
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5. Conclusions 

As a good representation of knowledge structure, knowledge graphs have been widely used in the 

field of basic education. The research direction of this study has been proposed for the current 

application problems of knowledge graphs in the field of basic education and the quality problems 

corresponding to the knowledge graphs in the field of basic education. Concerning the visualization 

model, functional requirements have been proposed and functional modules were divided. Strictly 

according to the implementation scheme of each module, the relevant system framework was 

formulated; the results of the visualization model were realized and displayed by combining the 

existing technologies. In the process of entity extraction using the above method, it was found that the 

threshold value setting was not the same for different disciplines, and only when the threshold value 

is set correctly will the overall extraction effect be more helpful. In addition, an increase in the number 

of corpora will improve the accuracy of entity extraction results to a certain extent. The visualization 

model design is based on the knowledge graph of university information. By designing the model in 

consideration of two aspects, i.e., reducing the complexity of graphical element structure and user 

interaction, a more detailed user interest model, keyword search model and interaction model were 

designed and used as the reference for designing the knowledge graph visualization platform for 

college information according to the feasibility. The construction method of the knowledge graph was 

comprehensively analyzed and applied to the education field. The basic information knowledge graph 

of colleges and universities was constructed by using relevant construction techniques. Using the 

knowledge map visualization of college information as an application scenario, the nodes in the layout 

were reduced by cropping, and the visualization model was designed to provide solution ideas for 

solving the problems of visual confusion, knowledge disorientation and inability to focus on user 

interests that exist in large-scale knowledge map visualization. 
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