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Fig. 1. A view of the geographical location of the Sirch River in Kerman province and the spatial distribution
of the photography location from river bed
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Table 1. Technical Specifications of Cameras

Resoluti Manuf Digital Ontical Shutter S Continuous  Sensor
slalon Manuact gy Digial Optieal  peed S Shooting seniunity
(sec) yp (fps) (1SO)

6 Casio EX-F1 ax 12x  60-1/4000 CMOS 60 100-1600

10 Canon Povéelrghm ax 5x 15-1/4000  CCD 2 80-3200

Powershot
121 Canon O 4x 12x  15-1/3200 CCD 0.8 80-1600
14 Panasonic  DMC-FT2 4x 46x  60-1/3000  CCD 18 100-6400

* The CMOS sensor is cheaper than the CCD and its power consumption is lower and lighter. But these sensors are less sensitive and
therefore have lower image quality and hence are used in places where image quality is not significant. In contrast, the CCD sensor has a

higher image quality.
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Figure 2. a) Installing equipment for river bed imaging in the presence of water flow;
b) Measuring the depth of water flow in the river
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Figure 3. Image processing steps: a) Set the scale line on cropped image; b) Convert to an 8-bit greyscale image;
¢) Applying a median filter; d) Subtract the background; e) Thresholding; f) Watershed segmentation;
h) Ellipse fitting.
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Table 2- Statistical characteristics of particle size distribution of river bed at N1 (1 meter frame)

Resolution _ .
(MP) Statistical characteristics
Min Mean Max Standard deviation -
Skew coefficient
(mm) (mm) (mm) (mm)
6 0.8 19.9 87.9 26.0 1.7
10 0.5 27.2 120.1 35.6 1.7
121 0.5 18.3 81.0 24.0 1.7
14 0.4 19.1 84.1 24.9 1.69
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Table 3. Statistical characteristics of particle size distribution of river bed at N1 (0.5 meter frame)
Statistical characteristics

Resolution - —
(MP) Min Mean Max Standard deviation Sk_ev_v
(mm) (mm) (mm) (mm) coefficient

6 0.5 17.1 75.4 22.4 1.7
10 0.3 21.2 93.7 27.8 1.7

121 0.3 195 86.4 25.6 1.7
14 0.3 18.3 80.8 24.0 1.7
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Table 4. Statistical characteristics of particle size distribution of river bed at N12 (0.5 meter frame)

Statistical characteristics

Resolution
Min Mean Max Standard deviation -
(MP) Skew coefficient
(mm) (mm) (mm) (mm)
6 0.5 12.3 57.9 16.9 1.8
10 0.4 16.0 75.1 24.4 1.9
12.1 0.3 144 67.8 19.8 1.8
14 0.3 13.2 66.0 19.0 1.9
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Abstract

Hydraulic engineering studies need to know the sizes of surface sediments exposed to flow. The
conventional ways, manual measurement methods such as performing gradation tests (sieve
analysis) in a laboratory, face many problems in determining the sizes of sediments. An
algorithm has been developed to facilitate problems. By providing a number of images of the
bed materials during field surveys and providing land use information, this algorithm can help
accelerating processing and increasing the accuracy of modeling. To verify the accuracy and
precision of this algorithm, versus the conventional soil gradation method, four different digital
cameras (with 6, 10, 12.1, 14 megapixels resolution) and two square-frames (0.5 and 1 meter in
size) used for imaging and sampling bed materials, in dry and under low water flow conditions,
in a distance of 5 km in Sirch River, north east of Kerman. The results showed that cameras with
high resolution had the least error in estimating the average diameters of materials in dry beds.
However, due to the uniformity of the bed surface particles, the performance of cameras with 6
and 14 megapixels was also acceptable, so that the maximum difference in the average diameter
estimation was less than 12%. The cameras with 12.1 and 10-megapixels had lowest error in
estimation the maximum particle's diameters, respectively. Furthermore, calculations carried out
in the wet bed surface indicated that the results of images processing obtained from the camera
with a low resolution, 6 megapixels, differ greatly from what had been obtained by other
cameras, especially in distribution of the gradation curve and statistical characteristics of the
particles. A survey on the statistical characteristics of the bed surface materials distribution
showed that the average diameter, maximum diameter and deviation of the particles obtained
from the camera with a resolution of 10 megapixels were greater than those obtained by other
cameras. In a general conclusion, it can be stated that there is a direct relationship between these
parameters: the image dimensions (frame), the resolution of the camera and its distance from the
stream bed, in a way that by reducing the resolution of the camera in a fixed frame, the camera's
distance from the stream bed should be increased, and vice versa. Based on the results in the
streams with fairly uniform grain distribution, any camera can be used. But in streams that have
a coarse-grained or fine-grained bed, it's better to use low and high resolution cameras,
respectively.
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