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Abstract. In the era of knowledge economy, the transformation of scientific and 

technological achievements has become increasingly critical. This paper con-

structs expert knowledge graph according to the scenario requirements of school-

enterprise cooperation projects, provides information technology support for 

school-enterprise cooperation, and improves the transformation efficiency of sci-

entific and technological achievements. Firstly, this paper collects multi-source 

data information of experts from CNKI, Wanfang Data knowledge service plat-

form, university official website and other databases for data integration. 

BERT+BiLSTM+CRF algorithm is used to extract the entity of expert scientific 

and technological achievements, and TF-IDF algorithm is used to generate expert 

labels for the scientific and technological achievements information of experts 

such as papers and patents. The expert knowledge graph is finally constructed by 

entity fusion based on neo4j graph database. The knowledge graph with expert 

labels constructed in this study can effectively explore the scientific research 

fields of experts, contribute to the transformation of scientific and technological 

achievements between universities and enterprises, and provide convenient con-

ditions for enterprises to select suitable experts for cooperation. 

Keywords: Knowledge graph, Transformation of scientific and technological 

achievements, Expert label. 

1 Introduction 

Although the transformation of scientific and technological achievements has received 

increasing attention, less than 20% of scientific and technological achievements can be 

transformed into productive forces in China every year, which is not only related to the 

lack of motivation for the transformation of scientific and technological achievements 

in colleges and universities, but also the difficulty of connecting enterprises with col-

leges and universities is the key reason for this phenomenon. In the cooperation be-

tween enterprises and universities, the key point of project initiation and achievement 

transformation lies in the docking of enterprise project requirements with experts and 

scientific and technological achievements. Due to the chaotic information of experts on  
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the Internet and the scattered information of scientific research achievements, enter-

prises lack the preliminary understanding of experts and scholars in universities and 

universities and their research achievements, resulting in the failure of enterprises to 

select suitable target candidates for cooperation projects. 

Google put forward the concept of knowledge graph in 2012. Knowledge graph can 

realize the unified and standardized expression of unstructured knowledge and has ef-

ficient data and knowledge retrieval ability. So far, all walks of life attach great im-

portance to the application of knowledge graph combined with their own. Knowledge 

graph is divided into general knowledge graph and domain knowledge graph. The re-

searches on general knowledge graph at home and abroad include YAGO[1], Dbpe-

dia[2], CN-Dbpedia[3] and so on. In medicine, the application of knowledge graph is 

quite deep. Cheng [4] integrated the knowledge of traditional Chinese medicine through 

knowledge graph, and presented the knowledge in a structured series and visual way. 

Chai[5] takes thyroid disease as an example. Through the method of knowledge em-

bedding, the entities and relationships in the knowledge graph are transformed into low-

dimensional continuous vectors to construct the thyroid knowledge graph. Song et al. 

[6] proposed a deep learning method based on embedded representation to introduce 

time information into the knowledge graph by using gated loop units. The above studies 

fully show that the knowledge graph has significant value in medical fields, but at pre-

sent, the research on the introduction of knowledge graph and its application into sci-

entific and technological achievements is not extensive enough and is still in the initial 

stage. Therefore, driven by the demand for the transformation of scientific and techno-

logical achievements, this paper integrates multi-source heterogeneous data of scien-

tific and technological achievements to build expert knowledge graph with experts as 

the core, and provides enterprises with suitable candidates for expert cooperation based 

on project requirements to fill the vacancy of practical application of knowledge graph 

in the transformation of scientific and technological achievements. 

2 Knowledge Graph Construction 

2.1 Design of Expert Knowledge Graph Schema 

The construction of knowledge graph can be generally divided into two types: "top-

down" and "bottom-up". The difference lies in whether the constructed knowledge it-

self has a fixed knowledge system. Therefore, this paper relies on the categories of 

expert scientific and technological achievements. Entities, attributes, and their relation-

ships are extracted from the top-down knowledge graph generation mode, and the 

Schema of the expert knowledge graph is designed, as shown in Figure 1. Entities and 

attributes in the expert knowledge graph Schema include experts (age, working unit, 

people's experience), papers (abstract, keywords, topics, publication time, journals in-

cluded), patents (patent type, application number, application date, claims), mono-

graphs (publication time, publication unit, publication word count), and scientific re-

search projects (project source, project type, and project level Category), technology 

awards (awarding unit, award level, award type, award level) and labels. In the figure, 

ellipses are used to represent entity meanings, and moments represent attributes. Lines 
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between figures are divided into two categories, with solid lines representing relation-

ships between entities and dotted lines linking entities to their properties. 

 

Fig. 1. Expert knowledge map schema 

2.2 Data Collection and Processing 

The basic information and achievement information of an in-service expert in a univer-

sity on university portal websites, Baidu Encyclopedia, CNKI, Wanfang Data 

knowledge service platform, including papers, patents, monographs, scientific research 

projects, and science and technology awards, are crawled by web crawlers. Some crawl-

ers are shown in Figure 2, and the data collected by crawlers are filtered, de-duplicated, 

and eliminated. A total of more than 2,300 pieces of experts' basic information data 

were obtained, and the total number of scientific and technological achievements was 

more than 52,000 pieces of data. 

 

Fig. 2. Data collection 
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2.3 Knowledge Extraction 

There are many kinds of entity recognition methods, which can be divided into rule and 

dictionary based method, unsupervised learning method and supervised learning 

method from the model level. The names of scientific research projects and scientific 

awards cannot be matched and identified by pre-constructed dictionaries, and the basic 

unsupervised learning method does not consider contextual semantics in actual text 

processing. BERT, on the other hand, can not only learn contextual semantics, but also 

obtain word vectors with multiple semantic features and enhance the relationship fea-

tures between words through pre-training. Therefore, BERT+BiLSTM+CRF algorithm 

is chosen for entity recognition in this paper. Compared with the traditional 

BiLSTM+CRF algorithm for named entity recognition, the Embedding layer is changed 

to BERT. BERT generates contextualized word vectors to improve the performance of 

entity recognition, as shown in Figure 3. 

 

Fig. 3. Entity recognition algorithm model 

Firstly, the entities in the data text of scientific research projects and scientific and 

technological achievements are marked by BIO labeling method. {B-,I-} are used as 

the prefix of the beginning word and other words of each entity text. Other irrelevant 

words in the text are marked with {O}. The single sentence after marking is divided 

into training set, test set and verification set according to the ratio of 6:1:1, and then 

trained by BERT+BiLSTM+CRF model, the maximum length of the input single sen-

tence is set to 256. The sample batch batchsize of each round of experiments is set to 

100. The maximum iteration number maxepoch is set to 100. The evaluation indexes 
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of experimental performance include Precision, Recall and F1 values. Table 1 shows 

the identification of each entity and attribute. 

Table 1. Optimal results of entity recognition experiment test set 

Entity/Attribute Precision Recall F1 

project 98.14 99.23 98.54 

Project type 98.25 98.49 98.33 

Project level 83.67 97.18 89.26 

Project source 76.94 87.47 81.43 

Award 99.03 99.67 99.31 

issuer 86.17 90.21 89.88 

Award level 94.52 96.34 95.22 

Award type 88.71 90.37 89.84 

Award grade 95.47 96.31 95.97 

2.4 Knowledge Graph Generation 

After the entity, attribute and relational data identified in the previous article are orga-

nized into triplet data, python's third-party library py2neo is used to automatically im-

port triplet data into graph database neo4j through Cypher statement, and the visualiza-

tion function of neo4j can be used to display the expert visual knowledge map. Figure 

4 is a partial screenshot of the expert knowledge graph data after visualization. The 

visualization of the graph is convenient to understand the relationship between experts 

and scientific and technological achievements, and to present the information of experts 

and their achievements in a structured manner. 

 

Fig. 4. Local visualization of expert Knowledge graph 
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3 Conclusions 

Aiming at the transformation of scientific and technological achievements, this paper 

analyzes the transformation needs of scientific and technological achievements in com-

bination with the cooperation scenarios of school-enterprise projects. From the perspec-

tive of expert scientific and technological achievements, it integrates multi-source data 

information from CNKI, Wanfang data knowledge service platform, Baidu Encyclope-

dia and university websites, and builds an expert knowledge graph with expert labels. 

In addition, it provides knowledge search and intelligent question and answer applica-

tion services for enterprises in project cooperation, solves the problem that it is difficult 

for enterprises to collect information blocked from universities, and the information of 

expert scientific and technological achievements is scattered and lack of structure, im-

proves the transformation efficiency of scientific and technological achievements, and 

optimizes service quality and efficiency. The shortcomings of this paper are that the 

sample data is rarely limited to a single university, and the relationship between entities 

is not constructed through association rules, which makes it impossible to conduct 

knowledge reasoning. Future research hopes to increase the sample data volume, in-

crease the combination of intelligent graph construction technologies, and rely on sci-

entific and technological achievements to evaluate the expert ability, and further de-

velop an expert recommendation system for the transformation of scientific and tech-

nological achievements. 
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        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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