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[Abstract]

As the content industries developed, the scope of content used expanded from two to three dimensions, and not only experts
but also ordinary users wanted to create and use this content. But handling three-dimensional information requires a lot of
technology and time. Therefore, this study presents a simple three-dimensional reconstruction method using SfM. When users
produce video images in a simple way, datasets are augmented and increased based on this, and then carry out three-dimensional
reconstruction using the increased data. It also produces models that recognize three-dimensional objects through CNN learning.
In other words, we produced two different results, one dataset and one information extraction process.
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Step 1
Preparing Data
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Fig. 1. System Flow (When the video enters the input, three-dimensional reconstruction and object recognition models are

carried out through 4 steps)
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Fig. 3. An example of labeling in the following frame
using SURF(We can see many matched features.)
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Fig. 4. Result of poor auto-labeling due to few feature
points (In this case, semi-automation proceeds).
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Table 1. Implementation Steps for 3D Reconstruction

level [state contents

1 Cameralnit Initialize camera

> FeatureExtraction Extract features in an image using

ISURF algorihtm

Find an image looking at the same

3 ImageMatching larea of the scene
4 FeatureMatching Match fgature points  between
candidate images
Estimate 3D structures from 2D
5 StrurctureFromMotion mage  sequences  using  Sfm
lalgorithm
6 PrepareDenseScene Preparev process for Depth—-map
calculation
Create Map by searching for the
7 DepthMap depth value of each pixel for all
frames
) Maintain consistency with Depth—-map
8 DepthMapFilter calculated independently
9 Meshing Generate meshA of point cloud to
create geomnetric surfaces
10 MeshFiltering ISimplify Mesh to reduce unnecessary

ladvantages

11

ITexturing

Map a calculated UV map to the

generated Mesh

Recognition

79»5—' Boundingbex | Classifcation

. Zx| 2lalg 25t Faster R-CNN &t5 =H
. Faster R-CNN Learning Model for Object
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Table 2. Spending time for 3D Reconstruction(s : second,

m : minute)

level [stage time

1 Cameralnit 0.3s

2 FeatureExtraction 32s

3 ImageMatching 0.3s

4 FeatureMatching Bm 28.3s
5 StrurctureFromMotion 1m 23.8s
6 PrepareDenseScene 19.4s

7 DepthMap 10m 5.2s
8 DepthMapFilter Pm 11.1s
9 Meshing Bm 24.7s
10 MeshFiltering 6.1s

11 Texturing 1m 37.8s
Total P3m 8.0s

a7 8. =gl o|n|X|E S&F 7|2t fIxl/eE o= Zmt
Fig. 8. Results of camera position/direction predlctlon via
frame image
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Fig. 9. Point cloud (L) and mesh model (R) for 3D
reconstruction (Point cloud creates a mesh model
and a three-dimensional reconstruction through a
mesh model).
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Fig. 10. Result of refrigerator 3D reconstruction results
(The image on the upper right is produced by

the mesh model in Fig 9.).
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Object recognition model result: The left side is the result of prediction of learning model using frame only
without image enhancement, and the right side is the result of prediction of model learned by increasing learning
dataset through image enhancement. ( Top left is a close-up shot of the front of the refrigerator. As in the
results, there is little difference in the accuracy of the two models. The upper right hand is a comparison using
a front-end shot from a distance. The bottom two comparators show the difference in results when the image is
distorted by rotation.)
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