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Abstract: In the field of public security, the standardized use of police equipment can better assist the public security police in performing their duties. With the advancement of science and technology of the times, police equipment is also constantly developing, and more and more new types of police equipment have appeared. Nowadays, there are a large number and variety of police equipment, and public security police are facing the challenge of mastering and updating equipment knowledge. This article builds a knowledge base of police equipment based on the knowledge of opening source data on the Internet, uses a variety of databases to store knowledge, and presents knowledge of police equipment in the form of knowledge queries, innovatively applying the concept of knowledge base to police Knowledge of equipment in science. Knowledge is presented in three modules: encyclopedia knowledge, question answering knowledge, and product knowledge, which can answer the description questions and experience questions of police equipment. The query accuracy rate for the physical problems of police equipment is 70%, and the query accuracy rate of the experience problems of police equipment is 90%. The design and implementation of the system solves the problem of knowledge fusion in the field of police equipment in opening source data, and at the same time can help the police to sort out the knowledge structure of police equipment, fully understand the police equipment, and better serve public security Field related work.
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1  Introduction

In recent years, the anti-terrorism situation abroad has become increasingly serious, and violent and terrorist incidents have often been reported in some places. Similarly, in China, similar violent and terrorist incidents also happen occasionally, causing great harm to the society, the update and improvement of police equipment is playing an increasingly important role. In recent years, China’s police equipment production enterprises gradually increased, from the beginning of only a few types of police equipment to the development of all kinds of police equipment. With the continuous research and development of intelligent police equipment, the scale of police equipment in China has been expanding. Some manufacturers have developed many new equipment through emerging technologies such as biometrics, cloud computing and Internet of Things to meet the needs of domestic police [1].

In order to be able to better uphold order of security of the state, to prevent violence could events, security forces need to be able to skillfully use modern police technology and equipment to deal with emergency public safety emergency, so police equipment technology in the field of police information updating and timely grasp modern police equipment knowledge has become the issue in the field of public security police at present a problem. Constructing police equipment knowledge base and applying it in the way of equipment knowledge query can effectively help police to understand police equipment knowledge.

2  Related Work

Knowledge mapping is a technical method that uses graph models to describe knowledge and help model the relationships between everything in the world. Knowledge graph is a computable model of entity relationship, which can be used to identify and discover the acquired data and deduce the complex relationship between entities and attributes. Knowledge mapping is widely used, including language understanding, semantic search, intelligent question answering, language understanding [2] and decision analysis. The construction of knowledge graph includes knowledge representation [3], graph database, natural language processing, machine learning and other technologies [4].

Knowledge graph aims to describe the relationship between entities in the real world, and is a form of representation that converts a large number of unstructured or semi-structured texts into structured knowledge through a series of operations such as entity extraction [5], attribute extraction and relationship extraction [6]. It can express a series of complex relationships in an intuitive and understandable form, which is similar to the relationship between the knowledge we humans store in the brain, and is more in line with human learning habits. The construction of knowledge graph can help people to sort out the knowledge structure and dig out the correlation between domain knowledge. According to the knowledge representation and knowledge reasoning of knowledge graph, the key points of knowledge can be learned systematically and efficiently from the massive and chaotic knowledge system [7]. The concept was first formally proposed by Google in May 2012, with the initial purpose of improving the search engine’s capabilities and improving users’ search experience. Now, with the development of artificial intelligence technology, knowledge graph technology has been widely used in intelligent search, intelligent question answering, personalized recommendation and other fields [8,9].

3  System Implementation

This chapter mainly introduces the construction of police equipment knowledge and police equipment knowledge query system implementation work, first introduced the system’s overall framework, then each step of the system is respectively, knowledge ontology construction is discussed in detail, knowledge extraction and knowledge storage, knowledge integration and query platform to build the implementation details.

3.1 Overall System Framework

The construction process of the Q&A system is shown in Fig. 1:
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Figure 1: System construction process

The system is introduced from the perspective of foreground and background:

At the front desk interface, the user input in the search input box natural language questions, system will submit questions for background to natural language processing and knowledge reasoning, jump to the query results page, return to the three kinds of results, respectively is: the entity name and data related to the answer, and the input question the most relevant question and answer on the answer, and query equipment the most relevant equipment information [10].

In the background page, the system performs word segmentation and named entity recognition according to the natural language questions, divides the questions into words, and identifies the police equipment entities [11]. Then, syntactic dependency analysis is carried out to find out the dependency between named entities and attributes. According to the characteristic words and their relations of questions, the database query template statements constructed by rules are used to retrieve the results in the knowledge base of equipment encyclopedia. In order to ensure the accuracy of the returned results, this paper collected the question pairs data in Baidu know, matched the input questions with the question pairs, and returned the two answers with the highest similarity with the question pairs. At the end of the return result page, we recommend the equipment products according to the equipment entity names obtained from the previous entity recognition, and recommend the three most relevant equipment. In each recommendation, detailed description of the product is displayed, as well as detailed information about the manufacturer [12].

Knowledge base construction process:

Firstly, knowledge extraction is carried out. The system uses crawler to acquire the equipment encyclopedia knowledge, commodity knowledge and equipment-related question and answer knowledge from the opening source data of the Internet, and then cleans the obtained data and reprocesses it [13].

Secondly, knowledge fusion and storage. According to the knowledge characteristics of different data collected and the expected return form of search results [14], the system decided to build the police equipment knowledge base into three aspects: encyclopedic knowledge, question and answer knowledge and commodity knowledge. In this paper, the equipment encyclopedia knowledge is used for entity alignment, and the entity fusion is compared with the words with the same or close meaning of the entity and stored in the MongoDB database. Select * from ElasticSearch [15], select * from ElasticSearch, select * from ElasticSearch, select * from ElasticSearch. As for commodity knowledge, its data source is commodity data in the website of police equipment. As this data is presented in a structured form on the website, in data extraction, this paper will crawl the data directly according to the webpage display for structured storage, and each commodity entity has attributes and corresponding attribute values. The commodity data is cleaned and stored in MongoDB [16].

3.2 Ontology Construction of Police Equipment Domain

According to the process, the ontology of police equipment field is firstly constructed. The construction of ontology is a specification obtained by defining terms in ontology, attributes of entity concepts and constraints of attributes [17,18]. Ontology can be used to arrange hierarchical relations among concepts and determine clear knowledge structure, which is the core part of knowledge graph and the basis of knowledge graph construction [19]. Moreover, the knowledge base can be constructed by adding the exact attribute information and the instance of attribute constraint definition to the constructed ontology to avoid excessive redundancy and error.

In the field of police equipment, the knowledge type is relatively single and the definition of equipment attributes is relatively similar, so in the process of ontology modeling, artificial modeling is used to complete the description and definition of ontology and attributes in the field of police equipment. The object of application of this knowledge base is the police who use the police equipment. Considering the occasions that the police use the equipment, the effectiveness of the equipment and the nature of the equipment itself, the core concept of the police equipment is determined by combining the professional knowledge of the public security.

First of all, as shown in Fig. 2, according to the role of police equipment and effectiveness, it can be divided into the law enforcement eod equipment, protective equipment, security equipment, Anti-terrorism ChuTu, JiZhen equipment, communications equipment, anti-terrorism ChuTu equipment surveillance equipment, police, traffic police equipment, a total of nine categories under each equipment categories and subdivision of the variety of specific equipment in detail. For example, under the law enforcement equipment, there are batons, police pass, scene law enforcement recorder and other equipment. In the specific equipment category is its respective attributes, such as equipment role, equipment material, manufacturer, etc.
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Figure 2: Police equipment body structure

This ontology modeling uses Protege software class for ontology construction [20]. Protege software is a specialized ontology development tool as well as a knowledge-based editor. It provides the construction of ontology concepts, relations and attributes, and can construct ontology model of domain knowledge at the conceptual level.

3.3 Police Equipment Knowledge Extraction

The system is constructed based on the open source police equipment related data on the network. The knowledge data sources include: Police equipment encyclopedia knowledge of Baidu Encyclopedia and Wikipedia, question and answer knowledge in Baidu Know, and equipment products in police equipment network.

The system encyclopedia knowledge is extracted from Baidu encyclopedia encyclopaedia entries. According to the structure of the URL of the encyclopedia, the lexical dictionary of police equipment terms is firstly constructed. As shown in Fig. 3, from the analysis of the page structure of the encyclopedia, it can be found that the page content of the encyclopedia entry is not described according to a strict and uniform structure, and the page structure will change with different entries. The main changes are the detailed introduction at the back of the catalog. For the structured part of the header to the directory, crawls by tag attributes. For the contents after the directory, the .next_siblings() function is used to iterate over the subsequent parallel nodes of the directory node, and the subheadings and contents of this part of the contents are crawled and cleaned according to the tag attributes. The crawler is connected with MongoDB, and the rule data extracted by keywords in the thesaurus is packaged and stored in MongoDB. Q&A knowledge comes from Baidu know about police equipment questions and answers. Firstly, we construct the URL pool according to the URL structure known by Baidu, combined with the thesaurus of related problems to be searched. Crawls each URL associated with the keyword. However, there are still a lot of noises in the data obtained at this time, so further processing is needed. Regular expressions are constructed and Python scripts are used to clean the data, leaving only questions and answers with useless information such as the nickname and time of the responder. Python is used to export the data to JSON format, and the data is stored in the ElasticSearch search engine for indexing. Police equipment website is the most authoritative professional portal website about police equipment in China, committed to the government and police equipment enterprises. There are relatively complete police equipment product information and equipment product production enterprise information. This project collects and analyzes the relevant information of the police equipment website. After analysis, each type of equipment is listed on the home page of the product center of this website. Enter according to the link of each equipment, which is the link of the list of equipment products of each type. The information to be collected includes: equipment product name, equipment type, equipment picture, equipment product introduction, equipment manufacturer, enterprise contact information, enterprise type, and enterprise address. This page is semi-structured data, and you can browse all the information of the site without logging in. We use crawler’s scrapy framework to crawl the site data, and use xpath language to traverse and locate tags and attributes in the web page. First, obtain the URLS of all types of equipment on the home page of the product center, store them in the list, traverse the URLS with yield iteration generator, and then enter the detailed page of equipment products, obtain their attribute values according to the rules of the tag, and use the function class ItemLoader in Scrapy to clean the data and remove redundant Spaces in the data. And merge part of the data. Finally, the crawled data is stored in JSON format.
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Figure 3: Police equipment encyclopedia entry page

3.4 Police Equipment Knowledge Storage

The encyclopedic knowledge and commodity knowledge stored by MongoDB are shown in Tables 1 and 2. In Table 1, there are five parts: ID of encyclopedic entry, website of encyclopedic entry, classification of encyclopedic entry, title of encyclopedic entry and content of encyclopedic entry. The commodity fields in Table 2 include equipment category, equipment category 2, equipment sub-category, equipment name, manufacturer, enterprise type, address, contact number, contact person and product introduction, altogether ten.
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The form of ES index is shown in Table 3. In ES, an index represents a record in the database, and attributes such as index and properties must be marked in the index. This system uses version 7.4.2 of Elasticsearch to build the index, and uses Kibana tool to monitor the data import in real time.
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3.5 Police Equipment Knowledge Integration

Collect the knowledge base of knowledge from various platforms, due to different sources of knowledge and form is different, so a lot of time will lead to more than a righteous word phenomenon appeared, such as the law enforcement recorder can also use “police law enforcement recorder” and “the law enforcement recorder” to express, so when searching a word can match the current search term, You can’t find other keywords that have similar meanings. This requires knowledge fusion technology, which combines and merges information from different sources to form unified knowledge identification and association. A good knowledge fusion method can effectively avoid information islands and make knowledge connection more comprehensive [21]. This system carries on the knowledge fusion to the knowledge base through the manual construction of synonyms database. In the specific field of police equipment, the noun terms of equipment are relatively unified, and the number of synonyms of equipment is not large, so it can be constructed manually, and the word database constructed manually will be more accurate.

We used Synonyms, which is a good Chinese Synonyms toolkit that can be used in many transactions related to natural language understanding: text alignment, system recommendation algorithms, text similarity calculation, semantic offset calculation, etc. [22]. Both a Synonyms table and a word vector model are Synonyms, in which a large Synonyms table is held, and in which both of the words that exist in the synonym-tree, CNKI, and synonym-are easier to use and have better feedback [23,24].

Then we de-weight the entries, compare the similarity between questions and answers, and integrate knowledge. In this way, we integrate all kinds of encyclopedic knowledge, question and answer knowledge and product knowledge, greatly reducing the redundant information in the knowledge base, while supplementing and enriching some knowledge [25].

4  System Testing and Presentation

4.1 System Test Environment

Test environment: Win10 system, Python3.6.2 installed, Python installed libraries: Web framework flask-1.0.2, Harbin Institute of Technology LTP pyLTP-0.2.1, MongoDB database, Elasticsearch-7.4.2 index.

4.2 System Test Process

In order to verify the accuracy of knowledge query system, this paper tests the system.

The knowledge base used in the experiment is the knowledge base of police equipment field constructed in the early stage of this paper, which includes three kinds of knowledge constructed before. Since there is no standard question and answer corpus in the field of police equipment at present, this paper decides to conduct tests according to equipment category and question type respectively. According to the equipment category, it can be divided into law enforcement equipment, protective equipment, warning lamps, security check and explosive disposal, technical investigation equipment, communication equipment, unmanned aircraft, anti-terrorism and emergency response, emergency rescue and police traffic. The problem type can be divided into: noun class, experience class problem. The questions of each equipment type can be divided into two types, such as the noun questions of law enforcement equipment and the experiential questions of law enforcement equipment. There are 20 types, 10 questions in each category, and a total of 200 questions.

Experimental test data put forward questions for the grassroots police, according to the questions raised by the police and the results returned by the system to test the accuracy of the system equipment query. If the answers are accurate and can effectively solve practical problems for the police, the test is considered to have passed.

4.3 Test Result

As shown in Tables 4 and 5, it can be seen from the experimental results that the accuracy rate of noun questions is higher (90%), while that of experiential questions is generally higher (70%). It shows that the data in the encyclopedia knowledge base of the system is relatively comprehensive. However, as the data source of the Q&A knowledge comes from Baidu, the range of questions asked by users is large, so there are gaps in questions in some fields, resulting in the average accuracy of experiential questions. In addition, the system takes a long time to run, because the word vector has a slow loading speed and occupies a large memory during the word vector comparison.
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5  Conclusion

This paper first introduces the background of domain knowledge graph and the research status of the technology required to construct the knowledge graph, and objectively analyzes the status quo and future prospects in the field of police equipment in the public security industry. The tools needed to build the build system were then introduced. According to the general framework of domain knowledge base, this paper innovatively constructs the knowledge of police equipment domain into domain knowledge base.

Firstly, the knowledge base of police equipment domain is constructed. According to the opening source data on the Internet, using scrapy crawler technology to collect the relevant knowledge of police equipment, a total of three kinds of knowledge including encyclopedia knowledge, question and answer knowledge and commodity knowledge were collected. And according to the different types of knowledge, different knowledge storage methods are carried out. For example, encyclopedia knowledge and commodity knowledge are stored in MongoDB database, and Q&A knowledge is stored in ElasticSearch index. In this paper, entity fusion technology is adopted for the named entities and equipment, and a synonym thesaurus of named entities is constructed, which can better match named entities in natural language questions with named entities in knowledge base.

Secondly, this paper constructs the police equipment query system according to the above knowledge base. When users input natural language, named entity recognition can be carried out, and the identified entity can be matched with the constructed rules, that is, the database query template, to match the encyclopedia knowledge of the entity in the database and the knowledge of related equipment commodities. The post-word vector technique compares questions from natural language to questions from ElasticSearch indexes. The top two responses with the highest scores are selected as the results.

Finally, this paper uses the Flask framework and bootstrap to design and implement the visualization of the system. The final police equipment query results are presented in three parts, which are the introduction of the encyclopedic knowledge of the equipment entity, the best answer to the question matching, and the commodity recommendation of the equipment entity.

After testing, the system has realized high accuracy and strong practicability of police equipment query system. Through the design of multiple modules to achieve a complete knowledge of the problem. This system can facilitate the police to have a more complete understanding of police equipment knowledge.

6  Discussion

The system has the following problems in application:

(1)   The quantity and quality of knowledge need to be improved. As the police equipment domain knowledge base is a vertical domain knowledge base belonging to the public security industry, some data cannot be disclosed. In addition, the knowledge acquisition this time comes from the open source data on the Internet, resulting in a limited amount of acquired data and low quality of some data.

(2)   The operation efficiency of the system is not high. Because the system is in the user input questions began to perform a series of operations such as natural language processing technology and database search and question comparison. When the word vector technology is used, the high accuracy of the word vector leads to a long preloading time. As a result, the system takes too long to run during the search.

In this paper, knowledge graph technology is innovatively applied to the field of police equipment, realizing the concept of knowledge management of police equipment, and it can be applied to the public in the form of knowledge query. However, this experiment is only a foundation, and there is still a lot of room for improvement in the construction process.

In the background technology of the system, the system will try to use Trans series of technology to train the word vector in the field and improve the accuracy of entity recognition. At the same time, the type of knowledge and the amount of data in the field of police equipment should be expanded to improve and enrich the knowledge base in the field of police equipment. In terms of the query function of police equipment knowledge, the author will try to use Bert model or bi-LSTM model and other deep learning algorithm models to strengthen the natural language analysis of the query and improve the query efficiency of the query platform.

In terms of user’s query experience, the system will optimize the website page in the future, design a more beautiful and generous page, and add some reference pictures of police equipment, so that users can have a more intuitive and comprehensive understanding of knowledge and enhance the sense of user experience.

Based on the field of police equipment, this study has a further understanding of the construction and application of knowledge base, and realized that this is a very worthy of serious research. In addition to knowledge graph technology itself, more deep learning technology and natural language processing technology are needed to construct knowledge graph better. This research is only a starting point for the research in this field. This paper will combine the above ideas to make up for the shortcomings in the follow-up work, innovate and improve, continue to explore in this field, and make its own contribution to the cause of public security.
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Table 1: Police equipment encyclopedia knowledge storage form

Database Field Description
_Baike_ _Id_ Encyclopedia entry number
URL Encyclopedia entry site
Type Classification of encyclopedia entries
Title Title of encyclopedia entry
Content Encyclopedia entry content
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Table 3: Q&A knowledge storage structure
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Table 4: Test the number of questions passed

The experimental set Noun class Experience in class
Law enforcement equipment 10 9
Protective device 10 7
Warning lamps and lanterns 8 6
Security eod 8 7
Detection equipment 9 8
Communication device 8 8
Pilot aircraft 9 5
Anti-terrorism 10 6
Emergency rescue 9 6
The traffic police 9 8
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Abaton is a special stick used by the police when performing official duties. The police stations in various regions have
strict control over the specifications of the batons. The electric batons are made of metal aluminum alloy and insulating spray
paint, which will not leak electricity and can be used close to the skin of the hand during electric shock.

The structure and principle of the police electric baton are composed of a high-voltage source (also known as a high-
voltage generator), a high-performance battery (nickel-cadmium or nickel-hydrogen battery), and an electric shock head. Most
of the new electric batons mostly adopt pulse type. And most of them are made of special plastic, which will not cause leakage.

Chinese name baton Diameter 3 cmorless
Foreign name  spontaneously weight Below 320g

length Below 60 cm electric shock High voltage, high frequency and low current
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Table 2: Commodity knowledge storage structure
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Table 5: Test question pass rate

The experimental set Noun class Experience in class

Average pass rate 90% 70%
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