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ABSTRACT

A more accurate method of feature point extraction and matching for three-dimensional reconstruction using

low-resolution images of crops is proposed herein. This method is important in basic

computer vision. In

addition to three-dimensional reconstruction from exact matching, map-making and camera location information
such as simultaneous localization and mapping can be calculated. The results of this study suggest applicable
methods for low-resolution images that produce accurate results. This is expected to contribute to a system that

measures crop growth condition.

Key Words : 3D Reconstruction(3X}-2l 5-%), Feature Matching(S& & 0H&!), Low Resolution(X{ 3l &%)
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Fig. 1 Geometric interpretation

Table 1 Models with latitude

(b) Change in Latitude

Model

Original

Affl

Aff2

S

00

30°

45°

'
1. Scale-space extrema detection l

| 3

2. Keypoint localization l

| .

3. Orientation assignment

4. Keypoint descriptor

Fig. 2 The SIFT algorithm sequence
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+ Baseline - line connecting the two camera centers

« Epipolar Plane - plane containing baseline (1D family)
+ Epipoles

= intersections of baseline with image planes

= projections of the other camera center
= vanishing points of camera motion direction

+ Epipolar Lines - intersections of epipolar plane with image
planes (always come in corresponding pairs)

Fig. 3 Epipolar geometry
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Fig. 4 Minimization of geometric error
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Fig. 5 Block diagram of finding comresponding
points
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Fig. 6 3D reconstruction scheme with a set of
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(b) Dense reconstruction
Fig. 7 Experiment result of ixora (3648x2736 pixels)
using VisualSFM & CMPMVS

(b) Dense reconstruction

Fig. 8 Experiment result of ixora (640x480 pixels)
using VisualSFM & CMPMVS
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Table 2 Result of our proposed algorithm

Model Original Affl Aff2
Geometric 11434 | 0.11069 | 0.10824
Crror
Reprojection g 11673 | 0094753 | 0.080031
Crror
# of 3D point gy 97868 152992
cloud
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(b) Dense reconstruction

Fig. 10 Experiment result of ixora (640x480 pixels)
using our proposed algorithm with ©=30°

(b) Dense reconstruction
Fig. 9 Experiment result of ixora (640x480 pixels) (a) Sparse reconstruction and camera pose

using our proposed algorithm with ©=0°

(b) Dense reconstruction
Fig. 11 Experiment result of ixora (640x480 pixels)
(a) Sparse reconstruction and camera pose using our proposed algorithm with ©=45°
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