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In order to deeply analyze the development status and trend of machine 

learning and deep learning in ceramic ornament extraction, the bibliometric tool 
CiteSpace was used to visually analyze the relevant journal literature in CNKI from 
2006 to 2023. The study finds that the research results of machine learning in this 
field are increasing year by year. The links between research units and scholars are 
relatively close. The research hotspots in this field mainly focus on algorithms such 
as object detection, image segmentation, feature fusion, and feature extraction. In 
the past decade, the research of machine learning in the direction of ceramic 
ornament extraction has developed rapidly. 
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INTRODUCTION  

With the development of the Chinese nation for thousands of years, 
ceramics have had profound historical significance under the deposition of time. As 
an important external visual feature of ceramics, ornaments represent the customs 
of different regions, and through the study of surface ornamentation patterns, we 
can help understand the living habits of ancient people. The content of 
ornamentation includes carving, painting, scratching, carving, openwork, painting 
and other decorative techniques, which is a direct embodiment of the social 
aesthetic concept in a certain historical period, is the expression of ideas at that 
time, and constantly evolves with the changes of social culture. Most of the motifs 
include characters, animals and plants, landscapes and inscriptions, etc., often 
symbolic to express auspicious meanings, with profound social and epochal 
attributes. Therefore, traditional ceramic ornaments have become the most 
representative part of ceramics because of their diverse forms, rich content, 
beautiful composition, and far-reaching meaning, which has direct significance for 
the development of Chinese art. 

PURPOSE  

In order to explore the overall development of machine learning in the 
extraction of ceramic ornaments in the past ten years, this paper visually analyzes 
the literature in this field, mainly organizes the information from the level of 
publication volume and keywords, summarizes the hot issues in this fielf [1], 
understands its development characteristics, and provides theoretical basis for 
researchers to conduct related research. 
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RESULTS AND DISCUSSION 
Distribution of papers and analysis of journals 

The annual publication volume of machine learning in related journal papers 
in ceramic ornament extraction is illustrated graphically, as shown in Figure 1. 

 

 
Fig. 1  Annual output distribution of papers related to the research of domestic 

machine learning in the direction of ceramic ornamentation extraction  

 
As can be seen from Figure 1, the amount of literature related to machine 

learning in the field of ceramics from 2006 to 2015 was minimal, and it showed an 
upward trend from 2019 to 2022, especially between 2020 and 2021, with the 
fastest growth. By 2020, the attention of deep learning in the field of ceramics has 
increased significantly, and its research results have advanced by leaps and 
bounds. In 2021, its publication growth rate reached 95%. 

Kerword co-occurrence analysis 

In this paper, CiteSpace is used to analyze the keywords in CNKI database 
from 2006 to 2022, and the keyword co-occurrence knowledge graph in Figure 2 is 
obtained, the size of the node in the graph represents the number of occurrences of 
the word, and the largest key node in the graph is "deep learning", which appears 
32 times. The number of connections around the node represents the centrality of 
the keyword, combined with Figures 2 and 3, it can be seen that the centrality of 
"deep learning" is 0.38, and each keyword presents a situation of intersection with 
"deep learning", and the correlation between the main keywords and other 
keywords is large [2]. 

   
  Fig. 2  Keyword co-occurrence map              Fig. 3  High-frequency keywords  

 
Kerword clustering 

By clustering and analyzing the high-frequency key vocabulary in this field, 
the high-frequency keyword clustering map of machine learning in the extraction 
direction of ceramic ornaments is obtained. Figure 4 shows the seven largest 
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clusters of keywords: #0Defect detection, #1machine learning, #2Feature 
extraction, #3Ceramic fragments, #4Artificial intelligence, #5Ceramics, and 
#7Object detection. 

The higher the co-occurrence frequency of keywords in the sample 
literature, the higher the research attention of the keywords. As shown in Figure 3, 
At present, domestic research in this field is mainly in feature extraction, target 
detection, feature fusion, image segmentation and other aspects. 

 

       
Fig. 4  Keyword clustering            Fig. 5  The top 9 strongest accentuators 

 
Selecting the software's "Burstness" option generates a map of prominent 

words, as shown in Figure 5, you can see the variation in the duration of the word. 
The first prominent word to appear in 2006 was the genetic algorithm, which lasted 
up to 10 years; Highlights from 2021 to date include object detection, data 
augmentation, dimensional measurement, and more. These keywords have 
continued to this day, reflecting that related keywords will still be a research hotspot 
in this field for some time to come. 

CONCLUSION 

Through the visual analysis of relevant literature, it can be seen that the 
research literature of machine learning in ceramic ornament extraction is on the rise, 
indicating that more and more people are paying attention to this hot issue, and the 
research efforts in this field are still insufficient and need more in-depth research. 
From the perspective of research hotspots, machine learning in this field mainly 
focuses on feature extraction, information fusion, image classification, etc., and the 
connection between keywords is relatively strong. 

Shortcomings in this paper: Since this study mainly selects the literature in 
the domestic CNKI database and does not involve foreign journal literature, the 
results of this study cannot comprehensively and objectively explain the research 
results of machine learning in this field, and then it is necessary to select a larger 
range of journal literature to comprehensively analyze the development trend of this 
field. 
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