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Abstract. Knowledge graph is a large database composed of entities, relation-
ships and attributes, which can provide rich semantic information for search
engines. The potential semantic relation search engine based on Knowledge graph
is a novel search engine. It obtains potential semantic relationships from the
Knowledge graph, and then uses these potential semantic relationships to search
for data sources such as web pages and documents. This paper first analyzes the
characteristics of the Knowledge graph, then lists the construction process of the
Knowledge graph based on WordNet, and finally proposes the potential semantic
relationship search engine architecture based on the Knowledge graph.
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1 Introduction

At present, search engines lack in-depth semantic analysis and understanding of massive
text data. In the search process, it is often only possible to obtain corresponding data
from the text, rather than extracting potential semantic relationships from it. Using this
method of retrieval, it is not only difficult to meet user needs, but also leads to inaccurate
query results.

The related search technology based on the potential semantic relationship of the
Knowledge graph emerged in this environment. This technology extracts potential
semantic relationships from the Knowledge graph to facilitate semantic related retrieval
by users.

2 Definition and Characteristics of Knowledge Graph

The Knowledge graph is a knowledge base that forms a structured model based on
logical abstraction of massive amounts of information from the real world. It is a large
database consisting of entities, relationships, and attributes, which can describe an entity
and its associated information. Knowledge graph is essentially a semantic network. The
nodes represent entities, the vertices represent attributes, and the edges represent various
semantic relationships between the entity attributes. The process of constructing Knowl-
edge graph involves three stages: entity extraction, attribute extraction, and relationship
extraction.
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The Knowledge graph has the following characteristics.

. The Knowledge graph uses the form of graphs to represent various elements and the

relationships between them in the real world. It is an abstract expression of the real
world.

. Knowledge graph is a knowledge base that is made up of entities, relations, attributes,

and more. It is based on facts and describes the objective world in a dynamic way and
with a large amount of information. It is highly scalable and can transform human
knowledge and experience into a form that can be understood by computers, making
it highly versatile.

. There are a lot of potential semantic relations in Knowledge graph, and different

entities may have some connections. The connection may be subjective or objective.
For example, the relationships among entities include hierarchical relationships, sib-
ling relationships, adjacency relationships, inclusion relationships, and so on. These
potential semantic relationships can be modeled to help us better understand the
relationships between data and make more effective and accurate decisions.

3 Construction Process of Knowledge Graph

Building a Knowledge graph with WordNet dictionary can reduce the number of steps
required to structure data. The construction process based on WordNet Knowledge graph
includes the following steps:

1.

Clarify the purpose and scope of the Knowledge graph: Before building a Knowl-
edge graph, you need to clarify its purpose and scope, so as to better organize and
manage information.

. Data collection: Take the data source in WordNet as the original data, and determine

the core concepts of sub domains by manually dividing the identified knowledge
domains.

. Knowledge Extraction: Extract knowledge entities, relationships, and attributes

related to core domain concepts from structured, semi-structured, and unstructured
data of WordNet. The acquired data are integrated to form a preliminary knowledge
representation.

. Building Relational Networks: Using the synonymous, antonymous, hypernymy,

and partial overall relationship in WordNet2. Knowledge entities and relationships are
gradually built into an entity relationship network through deep learning algorithms
and natural language and other technologies.

. Storage and Management: The extracted information is stored in the database, and

the information in the database is regularly updated to ensure its accuracy, integrity
and reliability.

. Update and maintenance: We need to update and maintain the Knowledge graph

regularly, and integrate the extracted structured data and new data to generate a more
complete and accurate Knowledge graph.
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4 The Architecture of Latent Semantic Search Engine Based
on Knowledge Graph

Potential semantic search module traditional search engines retrieve web pages or docu-
ments by keyword matching. For example, search engines match search websites based
on keywords and return web pages related to the search keywords. However, for many
different web pages, traditional search engines will return multiple results. Traditional
search engines are just a simple resource retrieval tool, which cannot effectively discover
potential semantic relationships in data resources. In order to solve these problems, the
author proposes a potential semantic relationship search engine architecture based on
Knowledge graph. The search engine is a new type of search engine based on Knowledge
graph. It extracts valuable information from a large amount of data and transforms it
into a form that users can understand. The basic process of this framework system is as
follows (Fig. 1).
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Fig. 1. Architecture diagram of a new search engine system based on knowledge graph
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1. Input module: The user submits the query request through the query interface of the
search engine, performs query processing, and submits the results of query processing
to the inference engine.

2. Knowledge graph building module: This module uses natural language processing
technology and machine learning algorithm to build a Knowledge graph, uses existing
domain knowledge, domain model, etc. Through training and optimization of features,
converts them into meaningful semantics, and realizes effective understanding and
application of knowledge. It can contain a large amount of entity and relationship data,
such as entities, attributes, relationships between attributes, etc. Then these data and
relationships are transformed into structured representation, stored in the database,
and the information in the database is regularly updated to ensure its accuracy, integrity
and reliability.

3. Potential semantic search module: This module uses inference rules, statistical
methods or machine learning algorithms in inference engine to extract entities and
relationships from Knowledge graph, and classify and interpret them. The inference
results from the inference engine are sent to the searcher, which provides high quality
search results through various retrieval techniques and algorithms, such as information
retrieval and rule-based query optimization, to provide high-quality retrieval results.

4. Result display module: The module is implemented using graphical a user interface
(GUI) or a natural language generation tool (NLG). The search results and related
information, such as text, image, audio and other multi-modal information, are inte-
grated into a visual form that can be browsed and queried. Index and sort algorithms
are used to sort the retrieved results in order. The sorted results are submitted to the
page generation module to generate a result page, and the user accesses the gener-
ated search results through the access interface to improve the search effect and user
experience.

S Summary

The potential semantic relation search engine based on knowledge graph can provide
rich semantic information for users. Its main advantage lies in the integration of Knowl-
edge graph and potential semantic relation. Although the potential semantic relationship
search engine based on Knowledge graph has made some achievements, it still needs to
be further improved.

1. For example, the existing Knowledge graph cannot meet the requirements of large-
scale data retrieval. How to add more entity, relationship a attribute information to
the Knowledge graph is also a problem worth studying.

2. Although the potential semantic relation search engine based on Knowledge graph can
use the information in knowledge atlas to some extent, it still needs manual annotation
to get high quality potential semantic relation. There are three reasons. First, the
Knowledge graph contains a lot of noise information. Second, some knowledge in
the Knowledge graph is not completely accurate. Third, some data sources may not
exist in the knowledge base.
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How to use existing technology to improve search performance is also a challenge.
There is currently no unified and clear answer on how to use existing technologies to
improve the performance of latent semantic relationship search engines, and further
research and exploration are needed.
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