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Abstract — Video camera systems for monitoring existing coastal erosion have been undergoing erosion monitoring,
focusing on two-dimensional area changes based on mono cameras. In this study, the applicability of a new observa-
tion method called 'Stereo Vision' was examined to supplement the calculation of the beach elevation to this coastline
monitoring method. A stereo camera system was deployed on the coast of Bangameori, Daecbudo, Ansan-si, Gyeong-
gi-do, to acquire and verify field data, and GNSS surveying was performed at 21 points. Stereo image analysis was
conducted in the order of Camera Calibration, Feature Matching, Rectification, and Stereo Matching. Since general
stereo image analysis only provides information on distance, elevation estimation algorithm was developed to estimate
the elevation using stereo images. The error between the beach elevation calculation value using a stereo camera and
the GNSS survey value had an RMSE of 0.042 m and a maximum error of 0.09 m, satisfying the limits of elevation
error in digital aerial photogrammetry of the National Geographic Information Institute.
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Fig. 1. Stereo camera system.

Table 1. Specification of camera and lens

(c) Field Picture

Resolution FOV(° ; ;
Model . ) . Pixel Size  Focal Length Manufacturer
Camera Lens Vertical Horizontal (um) (mm)
MV-KH20G 3856 X 2764 10MP 31.2 40.8 1.67 8.5 GigE Camera, CREVIS

(a) Left image

Fig. 2. Images taken with stereo camera and monitoring points.
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Table 2. Survey location and beach elevation using GNSS  (unit : m)

Station TM Coordinates (m) Height
X(East) Y(North) (E. L)

1 161781.9 420688.9 2.810

2 161781.0 420688.8 2.769

3 161780.1 420688.7 2.782

4 161779.1 420688.6 2.792

5 161778.1 420688.5 2.806

6 161777.1 420688.4 2.815

7 161776.1 420688.3 2.804

8 161775.1 420688.1 2.803

9 161774.1 420688.0 2.812

10 161773.1 420687.9 2.842

11 161772.1 420687.8 2.805
A_mound 161778.6 420692.8 2.630
A_ditch 161778.1 420692.5 2.382
B_mound 161778.7 420687.1 3.109
B _ditch 161778.7 420687.6 2.761
C_mound 161777.4 420690.4 2.843
C_ditch 161777.0 420690.2 2.584
D _mound 161774.2 420689.4 2.942
D_ditch 161774.5 420689.1 2.687
E_mound 161772.9 420687.5 3.085
E ditch 161773.3 420687.4 2915

*

(a) The picture of the object
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Fig. 4. Schematic diagram for understanding stereo camera concepts.
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Fig. 5. Flowchart of a beach elevation using a stereo camera.
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Fig. 6. Extrinsic parameter visualization.

[Left camera image]

[Right camera image]

Fig. 7. Results of feature matching and rectification. (a) Feature match-
ing using the SURF. (b) Rectified left & Right checkerboard image
with parallel red Line. (c) Rectified beach images.
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3.1.3. Rectification
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Table 3. Comparison of GNSS survey results and beach elevation using stereo cameras. (unit : m)
Beach Elevation (E. L.) Beach Elevation (E. L.)
Station Error Station Error
GNSS Stereo Vision GNSS Stereo Vision
3 2.782 2.807 0.025 A mound 2.630 2.596 -0.034
4 2.792 2.809 0.017 A ditch 2.382 2437 0.055
5 2.806 2.819 0.013 B_mound 3.109 3.027 -0.082
6 2.815 2.830 0.015 B ditch 2.761 2.771 0.010
7 2.804 2.833 0.029 C _mound 2.843 2777 -0.066
8 2.803 2.834 0.031 C_ditch 2.584 2.608 0.024
9 2.812 2.843 0.031 D_mound 2.942 2.852 -0.090
10 2.842 2.845 0.003 D_ditch 2.687 2.701 0.014

Max. Error : 0.09, Mean Absolute Error : 0.034, Standard Deviation : 0.042, Root Mean Square Error : 0.042
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