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Abstract. Knowledge graph is the key technology of knowledge engineering in the era of big data.
Using the powerful semantic understanding and knowledge organization ability of knowledge graph,
it can be a better solution to the problems such as the disordered and over-wide coverage of
knowledge related to modern Chinese history. The core of this paper is to use high-quality machine
learning and deep learning algorithms with the support of big data knowledge graph to obtain the
problem analysis result through natural language processing, and then match the problem analysis
result with the question template to generate relevant query statements in the constructed
knowledge graph to query relevant content through the knowledge graph rich semantic relations.
The close relationship between the entities returns the most appropriate information for the user.
The experimental results show that the designed question-and-answer system of modern Chinese
history fills the gap in this field to a certain extent.
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1. Preface

In today's information age, knowledge graph, as an important knowledge representation method,
has become a hot research topic in information retrieval, natural language processing, intelligent
question answering and other fields. In the past few years, with the rapid development of big data
and artificial intelligence technology, the research and application results of knowledge graph have
become more and more abundant, covering many aspects such as entity link, relationship extraction,
knowledge reasoning, question answering system and so on. For example, Li Weigang[1] et al.
adopted a domain ontology-oriented question classification method and a structured semantic
information extraction method to implement an aviation question answering system based on
ontology knowledge base. Li Daiyi[2] et al. designed a military weapon question answering system
based on knowledge graph, which has achieved good performance in domain question answering
and has high application value. Du Zeyu[3] et al. built an intelligent question-and-answer system for
e-commerce industry based on knowledge graph, which was deployed and used in real scenarios.
According to the above research, it is found that the question answering system based on knowledge
graph may have a variety of different question answering methods for the same type of questions,
but still cannot be absolutely accurate in the question parsing level. At the same time, how to
accurately transform the knowledge association between question and answer pairs into the query
statement on the knowledge graph needs further research.

With the development of deep learning technology, more and more researchers try to apply deep
learning technology to knowledge graph question answering system. In this paper, high quality deep
learning technology framework is integrated with knowledge graph question answering system, and
it is applied to the current knowledge graph involved in the shallow field of education.Under the
current condition of science and technology and the gradual perfection of theoretical knowledge, it
is feasible to construct a Q&A system of modern Chinese history based on knowledge graph by
comprehensive use of developed natural language processing technology. Based on the knowledge
data of modern Chinese history collected from multiple channels, this paper constructs a knowledge
graph of modern Chinese history to provide data support for the question-answering system. Neo4j
graph database is used to store and manage the knowledge graph, and BiLSTM-CRF deep learning
technology is combined to process natural question statements. The questions are classified by
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SVM algorithm, parsed into cypher query statements, and the relevant information is queried in the
knowledge graph and returned to the user.

2. Construction of knowledge graph

2.1 Data acquisition and preprocessing

The quality of a knowledge map depends on th e data quality and data scale of the knowledge
map. For the knowledge map of modern Chinese history, how to obtain high-quality and large-scale
data is a challenging problem. The data in this paper come from two sources, one is from
CN-DBpedia. CN-DBpedia, developed and maintained by the Knowledge Atlas team of Fudan
University, is the largest generalized structured encyclopedia knowledge atlas in the current
Chinese field. In this system, the knowledge in the field of Chinese modern history is screened and
extracted, and finally processed into relevant data. On the other hand, it obtains relevant knowledge
manually in official textbooks and historical documents to achieve the authority of data.

2.2 Use Neodj to store knowledge map of modern Chinese history

At present, there are three kinds of knowledge graph storage, the first is based on graph database
storage, the second is based on RDF triplet storage, and the last is based on traditional relational
database storage[4]. Due to the special dynamic change characteristics of knowledge graph, the
entity relationship and content of knowledge graph need to be adjusted in time, and traditional
relational databases can no longer adapt to it, and the retrieval efficiency is low under a large
amount of knowledge. Therefore, there are only the first two knowledge graph storage methods
chosen by the industry. Table 1 shows the differences between the two mainstream storage
methods.

Table 1. The difference between the two main storage methods

Storage type Form Typical database of this type

based on RDF triplet storage triplet gStore,Blaze-Graph,RDF-3X

based on graph database storage Entity, node, edge, attribute Neo4j,Draph, Tiger-Draph

Graph database can display knowledge view simply and intuitively, can adapt to the dynamic
change of knowledge graph, and has high query efficiency[5]. This paper chooses the storage
method based on graph database, and stores the constructed knowledge graph in Neo4j platform, a
typical representative of graph database. Figure 1 below is part of the display interface of the
constructed knowledge graph of modern Chinese history in Neo4j platform.

(n) N n LIMIT

Figure. 1 Part of Chinese modern hisfofy knowledge map display
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3. An applied study on the Q&A of modern Chinese history

3.1 Overall system architecture

The overall architecture of the modern Chinese history question-and-answer system based on
knowledge graph constructed in this paper is shown in Figure 2 below. The system is mainly
composed of three modules: knowledge graph construction module, question parsing module and
front-end interactive interface module. Knowledge graph construction is to convert the data set of
modern Chinese history into knowledge graph through data model and store it in Neo4j graph
database. The front-end interface accepts questions raised by users and accesses the question
parsing module. The questions are classified by natural language processing technology, and the
question template is matched. Finally, the question template is converted into Cypher query
statement to search for relevant information in the neo4j graph database. Finally, the found
information is modified and returned to the front-end interface and fed back to the user.

Front—end interactive interface
! - - V i Problem input
P ‘ Chinese modern history ‘ ! ! Modify query

i

related data set i_Tesults Answer output

" Knowledge graph building module
i

Question parsing module

Receive problem

NLP interface

Knowledge map of
modern Chinese history

| Question template matching |

Neodj : : | Problem type classiﬁcation|

—
Graph database

Figure. 2 The overall structure of the question-and-answer system of modern Chinese history

Generate cypher query statement| ‘,!

3.2 Preliminary filter question based on AC automata multi-mode matching algorithm

Among the multi-pattern matching algorithms, AC automata multi-pattern matching algorithm is
the most classic algorithm, which is based on the improvement of traditional dictionary tree Trie.
Through the feature corpus of modern Chinese history, the AC automaton algorithm is used to
match whether there are feature words in the questions, and the candidate keywords are identified
by actree tree, and the keywords are matched with the feature words in the corpus to achieve the
purpose of preliminarily filtering the questions.

3.3 Processing natural language questions based on BiLSTM-CRF model

The mainstream named entity recognition in the industry can be divided into rule-based named
entity recognition and named entity recognition based on machine learning and deep learning[6].
BiLSTM-CRF is a commonly used model for named entity recognition based on deep learning.
With the development of theory and practice, researchers have improved and proposed many newer
models on this basis, such as the enhanced Bert-BiLSTM-CRF Litchi Longan pest and disease
model proposed by Zheng Yongzhi[7] et al. In this system, natural questions are inputted into
BiLSTM feature extraction layer for training, and then inputted into CRF conditional random field
layer for correction, and finally the best candidate words are obtained. The model process diagram
is shown in Figure 3.
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Figure. 3 BILSTM-CRF model diagram

Based on BiLSTM-CRF model, precision rate, recall rate and F1 value are selected as evaluation
indicators to evaluate a model, and the final model effect is shown in Table 2 below.

Table 2. BILSTM-CRF model evaluated the effect
model P R F1

BiLSTM-CRF 0.87 0.92 0.89

3.4 Question text classification based on SVM algorithm

The purpose of querying natural questions in modern Chinese history is clear. This system
constructs SVM multi-classifier to classify natural questions. SVM algorithm has the characteristics
of fast classification speed and high accuracy, which is more in line with this system. The system
takes events as the main body and constructs a variety of question query templates related to events,
as shown in Table 3 below. The SVM algorithm can classify questions according to feature words.

Table 3. Part of the problem type template

Question classification Question template
What impact did the Sino-Japanese War have on China
The impact or significance of an event What was the impact of the Sino-Japanese War

What was the result of the Sino-Japanese War

Description of events A brief introduction to the Westernization Movement

The time of the event When is the return of Hong Kong

3.5 System results display

Based on the above points, the basic logical structure and related technical structure of the
system have been roughly explained. The following are the operating examples of part of the
system, Figure4,Figure5,Figure6
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The failure of the Sino-Japanese War marked the failure of the westernization mo
vement of the Qing Dynasty, which lasted more than 30 years, and the achievement
s of modernization came to naught, which broke the pursuit of national rejuvenat
ion of the Chinese people since modern times. The loss of territory, the loss of
sovereignty, the facilitation of the foreign powers to export capital, set off
a wave of partition, marking the invasion of foreign powers into China entered a
new stage, greatly deepened China s semi-colonialism, and China s internatiocnal
status declined sharply. The First Sino-Japanese War led directly to an upsurge
of the Chinese people’ = movement to save the nation from extinction, the bourge
oisie launched the Reform movement and the democratic revolutionary movement, an
d the Chinese people’ s spomtaneous struggle against aggression increased, such a
s the Boxer Rebellion.

Figure. 4 System running instance 1

# Q&A System in Chinese modern history m] X

Asking screen
Q

introduce the Hundred Days' Reform

A

Hundred Days’ Reform was a bourgeois reform movement in late Qing Dynasty, in wh
ich reformists represented by Kang Yowwei and Liang Qichao advocated learning fr
om the West, promoting science and culture, reforming the political and educatic
nal systens, and developing agriculture, industry and commerce through Guangxu E
mperor. The Hundred Days’ Reform was implemented on June 11, 1898. Its main cont
ents include: reforming government institutions, eliminating redundant officials
and appointing reformists; Encourage private enterprises to set up industrial a
nd mining enterprises; Opening new schools to attract talents, translating Weste
n books and spreading new ideas: Establish newspapers and periodicals and open
up the press; Training the new army and navy: The imperial examinations were abo
lished, and redwndant yamen and useless official posts were abolished. However,
because the reform damaged the interests of the old school headed by the Empress
Dowager Cizi, it was strongly resisted and opposed. On September 21, 1898, Empr
ess Dowager Cixi launched the Wwru Coup d 'etat, Emperor Guangxu was imprisoned,
Kang Touwei and Liang Qichao fled to France and Japan respectively, and Tan Sit

ong and other six men of Wuxu were killed, which lasted 103 days.

Figure. 5 System running instance 2

# Q&A System in Chinese moder history - [u] %
Asking screen
Q
When will Hong Kong return to China
A
Hong Kong returned to China on July 1, 1987

|

Figure. 6 System running instance 3

4. Conclusion and prospect

Volume-9-(2024)

A This paper takes the relevant events in modern Chinese history as the starting point, uses
multi-source heterogeneous data to build a knowledge map of modern Chinese history of a certain
scale. On the basis of the knowledge map, the task of intelligent question-answering is realized
through named entity recognition, question classification, question parsing, etc., which fills the field
of education to a certain extent. The knowledge map of modern and contemporary Chinese history
is vacant. Due to the complexity of knowledge in the field of modern Chinese history, it is difficult
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to divide it, and the knowledge introduced in this paper cannot cover all the relevant knowledge of
modern Chinese history. The knowledge map of modern Chinese history should be optimized by
continuous iteration and increasing the richness between points. In the next research work, how to
improve the intelligent semantic analysis and the quality of knowledge graph will be further
explored.
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