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Abstract

The riverbed material survey is to investigate the particle size distribution, specific gravity, porosity, etc. as basic data necessary for river
channel plan such as calculation of sediment transport and change of river bed. In principle, the survey spots are 1 km interval in the
longitudinal direction of the river and 3 points or more in the 1 cross section. Therefore, depending on longitudinal length of the river
to be investigated, the number of surveyed sites is very large, and the time and cost for the investigation are correspondingly required.
This study is to compare the particle size analysis method with the volumetric method and the image analysis method in work efficiency
and cost and to examine the applicability of the image analysis method. It was confirmed that the diameter of the equivalent circle
converted by the image analysis method can be applied to the analysis of bed material particle size. In the gravel stream with a particle
size of less than 10 cm and a large shape factor, the analytical result of the bed material by the image analysis method is accurate.
However, when the shape factor decreases as the particle size increases, the error increases. In addition, analysis results of the work
efficiency and cost of the volume method and the image analysis method showed a reduction of about 8§0%.
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| Taking images of channel bed |
|

| Orthophotograph of images |
|

| Bed materials extraction by image processing software |

]

| Measuring of grain sizes |
| Drawing of grain size distribution curves |

|

| Calculation of representative grain size (dgr) |

Fig. 1. Flow chart for application of image processing technique

Table 1. Survey equipment and analysis software

Equipment Specification
Mobile phone camera
Model
Camera ode (Galaxy Note-II)
Resolution 8,000,000 pixels
. Material Stainless steel frame
Standard grid - -
Dimension 1000 x 1000 x 200 mm
Software name Image J
Soft f - -
 Dortware for Version Windows
image analysis
Feature 8,000,000 pixels
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Table 2. Characteristics of samples (191 samples)
Long axis (mm) Middle axis (mm) Short axis (mm) Weight (g) Shape factor
Min. Mean | Max. Min. Mean | Max. Min. Mean | Max. Min Mean | Max. Min Mean | Max.
10 111 530 7.0 80 480 3 51 250 1.89 2958 | 64,160 | 0.21 0.55 0.92
60 60 60
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o [+ ] o
830 | 8 8
5 29 5 5
o (6] o
10
0 . ‘ . ‘ ) . ‘ . ‘
0 10 20 30 40 50 60 0 10 20 30 40 50 &0 0 10 20 30 40 50 60

a—axis length(cm)

b—axis length{cm)

Fig. 4. Relationship between a-axis, b-axis and c-axis length
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Table 3. Comparison of work efficiency and cost for volumetric method and image analysis in gravel stream

Volumetric method (local sampling)

Image analysis

Excavating 30 cm under the river bed surface of 50 cm .
. A scene is placed on the surface layer of the
square and collecting samples of GL -30~60 cm. Gravel | . .
Work contents . . . .. | riverbed surface, and a photograph is taken from
Field of 10 cm or more weigh the size and weight at the site | .
. . directly above
works and bring the remainder to the laboratory
Working time (1 sample) | Working for about 6.4 hours in 2 people per site Working for about 0.5 hours in 2 people per site
Cost (1 sample) About 36,000 won About 3,000 won
Work contents Got about 40 kg in field, and enforce the KS F 2302 Image analysis (1 image: 1m x 1 m)
Labo- (Granularity test of soil) in the laboratory g 4 ge:
Z:(t)(;l?; Working time (1 sample) | About 3 hours (time required for grain size test of soil) | About 1 hours (time required for analysis)
Cost (1 sample) About 130,000 won (1 kg) About 20,000 won (1 m x 1 m)
_— Cost (1 sample) About 166,000 won (1 kg) About 23,000 won (1 m x 1 m)
ota
Working time (1 sample) | About 9.4 hours About 1.5 hours
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Table 4. Orthophotography, image after image processing and curve of grain size distribution
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