SH27 BE Y B =27

Journal of The Korea Society of Computer and Information
Vol. 30 No. 6, pp. 109-118, June 2025
https://doi.org/10.9708/jksci.2025.30.06.109

An Inclusive Al Docent System for Accessible and Interactive Art

Appreciation using Vision and Language Models

Min-Su Kim*, Min Kim** Hyeon-jung Kwak*** Ye-jun Choi**** Hyung-rok Lee**+x* Chi-wook Ahn##ttxs
Won Joo Lee', Young-Bok Cho'

*Graduated Student, Dept. of Computer Engineering, Daejin University, Pocheon, Korea

+*Student, Dept. of Convergence Software, Myongji University, Seoul, Korea

+xxStudent, Dept. of Computer Science and Engineering, Ewha Womans University, Seoul, Korea
=x+xStydent, Dept. of Geoinformatics, Inha University, Incheon, Korea

=xxxkGraduated Student, Dept. of Sport Industry Studies, Yonsei University Graduate School, Seoul, Korea
=xxekxStudent, Dept. of Military Digital Convergence, Ajou University, Suwon, Korea

tProfessor, Dept. of Computer Science & Engineering, Inha Technical College, Incheon, Korea
$Professor, Dept. of Computer Education, Gyeongkok National University, Andong, Korea

[Abstract]

In this paper, we propose an interactive art appreciation system that integrates computer vision and
large language models to enable users—including those with visual impairments—to actively engage
with visual art. The system recognizes artworks using YOLO-based object detection and VGGI16
classification, and applies HSV-based color correction to enhance the reliability of emotional analysis.
Subsequently, the Qwen2.5-VL-3B model summarizes visual content, while the Qwen2.5-32B model
generates emotionally enriched descriptions and facilitates interactive dialogues. Additionally, a
retrieval-augmented generation (RAG) framework is implemented to answer user questions, and prompts
inspired by Visual Thinking Strategies (VTS) are used to elicit emotional responses and foster
meaningful engagement. The proposed system demonstrates the potential of artificial intelligence to
enhance both the accessibility and immersiveness of art appreciation, offering a new model for inclusive

interaction with visual culture.
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I. Introduction
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II. Preliminaries

1. Related works
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2. Visual Art Enjoyment for the Visually Impaired
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3. The Need for Visual Thinking Strategies (VTS)
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III. The Proposed Scheme
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1. System Development Environment

e [ 1]k 2ol sttt WA AREARL
2}l ol OJolx|E B 2 Este, AWS A
oA AslE]= HIIET} o]u|X|E Al2fstal A
gith. 2 Qlo} elut vjd ZL 24 GPU A
oA L&EH, AWSO] Z2}-E Au|A7} o]o]X]

tlolEHo]AS AlEi.

oﬁ

fus

(e}

o 4>
==

¥ oX o

e E o E

&



112 Journal of The Korea Society of Computer and Information

Table 1. Development Environment
Division Complement

0S Windows 11 Pro

Library Python, Dart, TensorFlow, Pytorch

Front End Flutter (Dart 3.2.3), VS Code

Back End FastAPI (Python 3.10.13), VS Code, Jupyter

Notebook, Google Colaboratory

DB MySQL, AWS RDS AWS S3

ll\_/licriltgl(uLaLI?/I()e Qwen2.5, Qwen2.5-Coder model via Grog API
MultiModal | HuggingFace-based Qwen2.5-VL model (RTX
model(VLM) | 4090 GPU local environment)

API ChatGPT, Grog. Google Cloud Platform

2. Application Workflow Overview
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Fig. 1. Application Workflow
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2.1 Detection of Painting Regions
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# Extracting artwork area based on perspective transform
1: function EXTRACT_DOMINANT_COLORS(image, k)

2: Reshape image to 1D array of pixels

3 Convert pixel values to float32

4: Define K-means criteria (epsilon + max_iter)

5! Run K—-means clustering with k clusters

6: Count number of pixels in each cluster

7 Sort cluster centers by frequency

8: return sorted color palette

9: end function

Code. 1. ROI-based color analysis and artwork region

detection

2.2 Artwork Metadata Retrieval
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2.2.1 Dominant Color Extraction
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Fig. 2. Color Extraction Step
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# K—means based primary color extraction

1: function EXTRACT_DOMINANT_COLORS(image, k)
2: Flatten image into a 1D array of pixels

3 Convert pixels to float format

4: Apply K-means clustering with k clusters

5! Count the number of pixels in each cluster
6: Sort cluster centers by frequency
7 return sorted dominant colors
8: end function

# Color correction based on the HSV color space

1: function ADJUST_HSV(rgb, lightness = 1.4, saturation = 1.3)
2: Convert RGB to HSV — (h, s, V)

3 if v <150 then

4: v < min(v X lightness, 255)

5: s < min(s X saturation, 255)

6 Convert adjusted HSV back to RGB

7 return adjusted RGB

8: end function

# Mapping of emotional color categories

1: function GET_COLOR_NAME(rgb)

2 Convert RGB to HSV — (h, s, V)

3 Normalize hue: h < h X 2

4: if s < 40 then

5: if v.> 200 then return "Bright"

6: else if v < 80 then return "Dark"

7 else return "Gray"

8: else if 85 < h < 165 then return "Blue"

9: else if 45 < h < 90 then return "Green"
10: else if 20 < h < 45 then return "Yellow"
11: else return "Other"

12: end function

Code. 2. Dominant color extraction and HSV—based correction

2.2.2 Artwork Title Classification
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Fig. 3. Work Information Title Classification Step
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# Classification of works using CNN model
1: function PREDICT_MAGE(image_path, model, classes, threshold)
2: Load image and resize to 224X224
3 Normalize image and expand dimensions
4: pred < model.predict(image)
5! prob < Maximum prediction probability
6: idx < Index of predicted class
7 if prob < threshold then
8: return "Unknown Title"
9: else
10: return classes[idx]
11: end if
12: end function

Code. 3. Artwork title classification and metadata linkage
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2.2.3 VLM Feature Extraction
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Fig. 4. VLM Feature Extraction Step
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# Generating explanations based on visual language models (Qwen)
: function GENERATE_VLM_DESCRIPTION(image)

if image is array then
Convert to RGB PIL image

Open image from file path and convert to RGB
end if
Resize image to (512 X 512)
8: prompt < "Describe this painting in 2-3 natural sentences, as if
in conversation."
9: messages < [

]
2
3
4:  else
5
6
7

10: { "role": "user", "content": [

11: { "type": "image", "image": image },
12 { "type": "text", "text": prompt }
13: 1}

14: ]

15 chat_input < Apply Qwen chat template to messages
16: inputs < Preprocess chat_input and image for model
17: output < Generate description with Qwen-VL (max 256 tokens)
19:  return Postprocessed description (with prompt removed)
18: description <= Decode model output and remove special tokens

20: end function

Code. 4. Feature extraction using vision—language models
(VLMs)

2.3 Automatic Generation of Artwork Descriptions
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# Configuring LLM prompts to generate work descriptions
1: function GENERATE_RICH_DESCRIPTION(lite, vim_desc, colors,
edges)

2: info < Search artwork metadata by title

3: if info is not found then

4: color_labels < Get emotional labels for top 5 colors
5 prompt <— Compose descriptive prompt using vim_desc and
color_labels

6: else

7: artist < info["artist"] or "Unidentified Artist"

8 color_labels < Get unique emotional labels for top 5 colors
9 prompt < Compose prompt using title, artist, im_desc, and
color_labels

10: end if

11: response < Call Qwen LLM with prompt and generation
settings

12: return Generated description (stripped and cleaned)
13: end function

Code. 5. Artwork description generation using a
general-purpose large language model.

2.4 Conversational Art Appreciation Interface
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on user input

IV. Experimentation and Evaluation
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Fig. 6. User Interface for Camera and Voice Feedback

2. Artwork Description and Reflective Dialogue
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Appreciation System

4. Accessibility-Oriented Design and User
Feedback
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V. Conclusions
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