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[Abstract]

Colmap is one of the innovative artificial intelligence technologies, highly effective as a tool in 3D
reconstruction tasks. Moreover, it excels at constructing intricate 3D models by utilizing images and
corresponding metadata. Colmap generates 3D models by merging 2D images, camera position data, depth
information, and so on. Through this, it achieves detailed and precise 3D reconstructions, inclusive of
objects from the real world. Additionally, Colmap provides rapid processing by leveraging GPUs, allowing
for efficient operation even within large data sets. In this paper, we have presented a method of collecting
2D images of traditional Korean towers and reconstructing them into 3D models using Colmap. This study
applied this technology in the restoration process of traditional stone towers in South Korea. As a result,

we confirmed the potential applicability of Colmap in the field of cultural heritage restoration.
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I. Introduction
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II. Preliminaries

2.1 Al 3D modeling related research
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Table 1. Trends and Prospects in 3D Modeling

Research Based on Deep Learning

Al technology Description

Ongoing research focuses on applying
deep learning models to analyze and
understand point cloud data, obtained
from 3D scanning or LiDAR sensors,
for tasks such as classification,
segmentation, and object recognition,
aiming to enhance accuracy and
efficiency.

Deep Learning
for Point Cloud
Processing

Research is gaining attention in
generating 3D models using
generative models such as Generative
Adversarial Networks (GANs). Studies
are underway to generate and
manipulate 3D models with realistic
and similar shapes using GANs,
proposing new techniques and
methods that can be applied in virtual
environment creation, game
development, design, and other fields.
Recently, research has been
conducted to improve 3D modeling
techniques by integrating deep
learning with structural information.
For instance, methods based on deep
learning are used to estimate 3D
structures, which are then combined
with existing structural information to
generate more accurate 3D models.
Meta-learning is a method that
enhances the ability of machine
learning models to quickly learn and
generalize to new tasks. Recently,
research has been conducted to

Generating 3D
models using
generative
models

Combining Deep
Learning with
Structural
Information:

3D Modeling improve deep learning-based 3D
through modeling techniques using
Meta-Learning meta-learning. Studies leveraging

meta-learning have gained attention
for their advantages, such as efficient
data utilization and achieving high
performance with a limited amount of
training data.
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2.2 Currently used deep learning algorithm
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Fig. 2. The generative model of DALL-E2.
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Fig. 3. The generative model of 3D GAN
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III. The Proposed Scheme
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3.1 The process of preparing the dataset.
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Fig. 4. Prepared preprocessing data set
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Fig. 6. Pixel Scaling

3.2 Environment for using Colmap
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Table 2. Compilation Setting for Colmap

Tools description

0S Windows_10 xé4

Editing COLMAP-3.7-windows-cuda
Viewer Blender

Data .png extension image file.

IV. Experiment and analysis
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Fig. 8. Viewing 3D through AR and VR

Fig. 9. 3D file created using Colmap.
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Table 3. Pagoda from various angles

Top-view Front-view Left-view Right-view

Table 5. Point results depending on the number of
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Table 4. Results of various pagoda experiments

Model Vertices Model Vertices
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V. Conclusions
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