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Abstract— This paper describes research on automatically 

generating training datasets to develop AI specialized for Korean 

paintings. The goal of our research is to use generative AI to 

generate synthetic Korean paintings while automatically labeling 

object areas within the paintings. In addition, we quantitatively 

evaluated the training dataset generated by the proposed system, 

and qualitatively evaluated the dataset by Korean traditional 

culture experts. Based on these experimental results, we suggest 

directions for future research and improvement. 
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I. INTRODUCTION 

With the rapid development of generative AI, text-to-image 

AI can generate high-quality images in various styles. 

However, it is difficult to generate high-quality images of 

domains that are a small part of the total data, such as Korean 

paintings. When fine-tuning an AI model to generate images 

for a domain with little data, such as Korean painting, the 

model loses generality. Techniques such as textual inversion 

and hypernetwork have been proposed as a way to generate 

images of a specific domain without losing the generality of 

the model. Although these techniques have helped to generate 

Korean painting style images, there is a lack of analysis on 

how they affect cross-attention in image generation [2],[3]. 

Cross-attention can be used as a good indicator to visualize 

the text-image attribution between text prompt input and 

generated results. Existing research has shown that it is useful 

to visualize the correlation between the textual prompt input 

and the pixel area of the generated image output using cross-

attention. However, it is not yet clear whether it is possible to 

use cross-attention when using techniques such as text 

inversion or hypernetwork. If cross-attention between text 

prompt input and output results is possible even after using 

textual inversion or hypernetwork, it would be possible to use 

this to create Korean-style images and automatically generate 

labels for them. 

 In this research project, we applied additional techniques 

such as textual inversion and hypernetwork to generate 

Korean paintings using Stable Diffusion, and constructed a 

pipeline that maintains the text-to-image attribution based on 

cross-attention. We aim to show that objects in Korean 

paintings can be automatically labeled using the above method. 

In this paper, the training dataset generated in the above  

 

Figure 1.  Example of text-to-image attribution before(left) and after(right) 

using text inversion 

 

manner was used for AI training to quantitatively evaluate the  

impact on object detection performance, and the results of 

qualitative evaluation of the generated images and labels by 

Korean traditional culture experts were presented. 

II. OUR APPROACH 

A. Generate Synthetic Korean Paintings with Diffusion 

Model 

Text-to-image AI with a large diffusion model such as 

Stable Diffusion can generate images for various text prompt 

inputs [1]. However, it is difficult to generate images in 

domains with little data, such as Korean paintings, and in 

particular, it is nearly impossible to generate Korean paintings 

in the style of a specific Korean artist using only text prompts. 

To overcome these limitations, various techniques have been 

explored to generate images of the desired style without 

training on a large diffusion model. Among them, we tested 

whether it is possible to generate a large number of Korean 

paintings from a small amount of data using textual inversion 

and hypernetwork with Stable Diffusion [1],[2]. Both 

techniques can generate Korean paintings, but we chose to use 

the hypernetwork technique and will explain why in Section B.  

B. Visualize Text-Image Attribution 

Tang proposed DAAM, a technique that uses cross-

attention to visualize the pixel area of the image affected by 

words in the form of a heat map in text-to-image AI [4]. By 

applying this, a bounding box and semantic segmentation 

mask can be created for the object in the image by using the 

word corresponding to the object in the text prompt input as a 

class. However, in order to apply this approach, it is necessary 

The 27th International Conference on Advanced Communications Technology (ICACT2025) 389

ISBN: 979-11-88428-13-7 Copyright 2025. Global IT Research Institute (GIRI). All right reserved.



to confirm that the cross-attention between text embedding 

and latent representation is maintained even after applying the 

technique to generate Korean Painting. We visualized the 

DAAM for Korean Painting generated by textual inversion 

and hypernetwork, respectively. As shown in Figure 1, when 

textual inversion was used, the cross-attention between the 

word corresponding to the object and the object in the image 

was weakened during the process of applying Korean painting 

style, so it could not be used for labeling. On the other hand, 

when using the hypernetwork, it was confirmed that the text-

image attribution was well maintained while creating images 

that reproduced the Korean painting style. As shown in Figure 

3, we used the text-image attribution visualized above to 

automatically label the generated images, and also used it as 

data to evaluate the AI-generated training dataset by Korean 

traditional culture experts. 

C. Visualize Text-Image Attribution Automatic Labeling of 

Objects in Synthetic Korean Paintings 

The method of automatically labeling objects in Korean 

paintings generated by text-to-image AI using text-image 

attribution in the form of a heat map in the proposed system is 

as follows. First, the DAAM for the word corresponding to the 

object converts the color space from RGB to grayscale. Next,  

Figure 3.  Example of  visualized text-image Attribution 

the DAAM is refined using an empirical threshold, converted 

into a binary mask form, and noise is removed by applying 

erosion and dilation according to morphology image 

processing. Finally, the largest contour in the noise-removed 

DAAM was used as a semantic segmentation mask for each 

object, and the rectangular area surrounding it was used as a 

bounding box. 

III. EXPERIMENTAL RESULTS AND SURVEY 

We verified the practicality of the proposed system as 

follows. First, for quantitative evaluation, we used a training 

dataset created by automatically labeling 256 Korean pictures 

automatically generated by the proposed object detection AI 

training and validating its performance. The validation data 

used were 14 pieces of "Flowers and Butterflies" by "Nam 

Gyeu", a painter of the Joseon Dynasty, and the detection 

target class was limited to butterflies. As a result of using 

DAMO-YOLO as an object detection model, it was confirmed 

that butterflies could be detected even without training actual 

Korean paintings [5]. The quantitative evaluation result was 

AP50 0.322, which is not a very high performance, but it was 

sufficient to confirm the usability of the proposed system. In 

addition, to qualitatively evaluate the generated dataset, we 

provided sample data to nine Korean cultural experts and 

conducted a survey on aspects of data quality, labeling 

reliability, dataset usability, and overall satisfaction. 

According to the survey results, the overall satisfaction with 

the dataset was 4.1 out of 5 as shown in Figure 4.  

IV. CONCLUSION AND FUTURE WORKS 

In this paper, we proposed a system that generates a dataset 

for AI training by using generative AI to generate synthetic 

Korean paintings and automatically label objects in the 

generated paintings. In addition, the experimental results 

showed that the dataset generated by the proposed system can 

be used for AI training, and the survey showed that the 

generated data and labels were satisfactory even for experts. 

We hope that the proposed system will be used as an AI-based 

Figure 2.  Automated synthetic Korean painting dataset generation system: (a) synthetic image generation with text-to-image model, (b) automatic 

labeling with text-to-image attribution, (c) object detection AI training, (d) dataset evaluation survey results from Korean cultural experts 
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technology for classification and analysis of Korean cultural 

heritage. Based on suggestions from cultural heritage experts, 

we plan to conduct the following follow-up research. First, in 

order to prevent objects created by generative AI from being 

mixed together, we plan to automatically create a layout with 

an appropriate composition and create a Korean painting 

based on it. In addition, we plan to improve the proposed 

system so that it can classify and label multiple objects at the 

instance level. 
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Figure 4.  Dataset evaluation survey results from nine Korean cultural experts 
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