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Abstract

This research is to determine the edge of the camera image using a model to create a water barrier. CCTV

images were analyzed as color images and transformed to find the edge of the image by two methods: Sobel

method and first-order derivative method. The number of images to be analyzed was 1000 frames and analyzed

1:1 frames for greater resolution and accuracy, then compared with MSE, RMSE and MAD. The results showed

that the first order derivative method was the most detailed and accurate with an MSE of 13.968 %, RMSE of
1.18 and MAD of 0.491 compared to Sobel method with an MSE of 919.01. %RMSE of 9.586% and MAD of 8.645.

Keywords: Sobel edge detection, First order derivatives bounding, MSE, RMSE, MAD

1. Introduction

Still images or images from the video are used
to check out things of interest. Technology is
developed and applied to warn of what will happen
before it is used in various applications. Especially in
the field of disasters, in the rainy season there will
be a lot of storms or rain. Flooding is one of the most
widespread disasters affecting lives and property. In
addition, the use of CCTV to monitor rainwater levels
requires humans to make decisions. Analysis of

images that detect water in different areas may

require 24-hour detection. From the problems that
arise, it is found that the water level analysis from
images has limitations in that it requires humans to
track and monitor the increase or decrease of water
levels. In addition, there may be problems from
various conditions, such as having water stuck in
front of the camera, causing the water level to be
invisible to be notified immediately.

In this research, the images from the CCTV
camera were used to find the edge of the image to
find the water level that has changed. Comparison

of sobel method [1] and first derivative method [2]

doi: 10.14456/rmutlengj.2024.1
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for water level measurement by comparing MSE [3],
RMSE [4] and MAD [5].

There are many ways to find the edge of an
image and are used in various fields according to the
literature review as follows:

Li Bin [6] has studied the comparison of the
algorithm for finding the edges of objects by using
aerial photographs of unmanned aerial vehicles.
The obtained images were taken for the edges of
the images by Robert Sobel, Prewitt, Gaussian and
Canny methods and then analyzed by using the PR
and PSNR indexes to test the similarity between
images. The results of the Gaussian and Canny
bounding experiments were able to find the edge
of the object more efficiently than other methods.

Kevin R. Hutson. [7] has presented the design
and development of image edge circuitry using the
high-level Impulse C language, which is the
development of FPGA technology to increase the
efficiency of video signal processing. The high-level
language and edge detection method by Robert
Sobel and Prewitt using bmp images has shown that
edge detection can actually be performed on FPGA
technology before being implemented on the
Spartan 3E board.

Sakunwutthichai, Phanuwat [8] presented a
method for analyzing the size of the case study
objects: Banana peeling using an image processing
technique for analyzing the size of peeled bananas.
In this experiment, 30 bananas were used to
analyze the photographic characteristics, consisting
of area, length, width, by point, line and
thresholding methods. The results of the
experimental method of finding edges by
Thresholding were effective in finding the object
size in 22 images out of 30 images, representing an

accuracy of 73.33%.

Mangkorn  Chenchai  [9]  studied the
development of a model for forecasting average
runoff in Nakhon Ratchasima Province by using data
mining techniques. The modeling was ANN, LR,
SMOreg and RBFN and predictions were performed
using MAE and RMSE. The results showed that the
SMOreg  model had the best predictive
performance of water content.

Anima Kujur [10] studied the convolutional
neural networks (CNN) have shown promising
results for various classification problems over the
past years. However, selecting various CNN
architectures is still challenging as each architecture
performs differently with the same dataset.

Vibhor Kumar Vishnoi [11] studied Plant
diseases are a severe cause of crop losses in the
agriculture globally. Deep learning-based models
provide promising ways to identify plant diseases
using leaf images. Although, there exist several CNN
models for crop disease detection with
comparable.

In this research, the objective is to find the edge
of the image to be used to measure the water level
in different areas that need to be notified of the
changing water level. There are many ways to find
the edge of the image, but in this research, the two
methods of finding the edge are used to compare
the resolution of the edge finding and to find the
accuracy of water level indication. Comparisons
were made by both methods, Sobel and first order
derivatives. The Sobel vignetting method is a widely
used prototype of vignetting and is the basis for
other vignetting methods such as Prewitt or Canny.

In this research, the Sobel method was used as
a method to compare edge detection with first
order derivatives to analyze edge detection from

1000-frame CCTV cameras. Then analyzed 1:1

frame to determine the accuracy and resolution of

Volume 9 Issue 1 January - June 2024
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water level determination. After that, it was
analyzed 1:1 in order to determine the accuracy
and resolution of water level determination by
using 3 error determination methods, MSE, RMSE

and MAD were used to find the least error value.

2. Materials and Methods

The edge detection method is one of the image
processing methods aiming to find the boundaries in
that image that are prominent. The sharpening of the
image boundaries results from the difference in light
intensity at each point of one image to another that
is contiguous. The sharpness of edge detection
depends on the light intensity between the image
pixels. The process of finding the correct edges of an
image is not an easy task, especially in finding edges
that are of poor quality or whose intensity may be
uneven across the entire image or where there is a
difference between foreground and background with
different values. In some cases, there may be a large
number of strokes and different resolutions, these
will help to find the edges of the image more
perfectly.
2.1 Digital image definitions

or discrete 2D photographs are considered as
two variable functions with x-axis and y-axis. Which
is the number of rows (N) and the number of digits
(M). The image will be divided into small squares.
Called pixels (Pixel), with coordinates [m, n]. For
images obtained from photography, there are 3
types of images: black and white images, gray images
and color images.
2.2 Binary image [12-16]

Black and white images have elements in the
image. A small square called a pixel, in which one
pixel of a black and white image is worth only 1 bit,

which is the binary number 0 and 1, where the value 1

means the white point, and the value 0 means the
point. Black
2.3 Grayscale[17-

A grayscale image contains an image element
for each pixel. There will be different light intensity
from white to black. which is different from black
and white images Because the grayscale image will
have a gradation. In which the intensity of the light
is using the gray level value. Normally, the gray level
image has resolution (Resolution) equal to the
number of 8 bits, which the image will have light
intensity from 0 to 255.

2.4 Color image

A color image is an image that can be seen
generally with elements of the image. Is a pixel of a
color image and will store the light intensity level of
the primary colors, which consist of red (Red), green
(Green) and blue (Blue), also known as RGB, which
will have different color values. different and will
show the result of the color value in each pixel
According to the intensity level in each light band.

The size of the image file will differ depending
on the latter two components, namely the size of
the image (Size) and the number of bits used to
represent the color value or the intensity of light in
each pixel of the image. If the image resolution is
very high will have a large number of bits Storage
will require more space (Memory unit).

2.5 Edge Detection

Edge detection is a method of determining
whether a line is drawn across or close to a point, which
is measured by the change in light intensity in the
vicinity of that point. There are several ways to find the
edges of an image. In this research, two methods of
edge determination are compared: the first derivative
method and the sobel edge determination method.

2.6 Adjustment of colors

Volume 9 Issue 1 January — June 2024
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Most of the resulting images are color images,
which must be converted to color using the Gaussian
filter method, which creates a submatrix (Mask) for
filtering. The Gaussian equation can be expressed as

Eq.(1).
G(x,y)= € 2mo? (1)

when
(x,y) is position of the members in the submatrix.
o is the parameter value.

2.7 Gradient Magnitude and Gradient Direction
Gradient Magnitude and Gradient Direction are

shown by Eq.(2) and (3), respectively.

Gradient Magnitude

M@, J) = g3 )) + 5. J) (2)

Gradient Direction

a(i,j)=arctan (Z 23) 3)

when

(i,)) is the position of the pixel.

gx and g, is the magnitude of the color shift along
the axis, X and y .

2.8 Non — maxima suppression

Non — maxima suppression is likely to be the
edges of the image and eliminate pixels that are not
at the edges of the image which will be calculated
as follows:

Consider the non - maxima suppression from
the value arc tan 0, which is from range [—90°,90°]

to sub-range in the color adjustment as follows:
-22.5%<a(1,j)<22.5° adjusted to a(i,j)=0°
22.5%0(i,§)<67.5° adjusted toa(i,j)=+45"
-67.5%<a(i,j)<-22.5° adjusted to afi,j)=-45°

0(i,))<-67.5° or a(i,j)>67.5° adjusted to
a(1,j)=90°

Comparing the size and gradient Magnitude of
an image pixel considers two neighboring pixels in
the direction of the change, which in turn defines it
as a potential margin. The magnitude of the
chromatic aberration of a pixel is greater than or
equal to the magnitude of the chromatic aberration
of its two neighboring pixels.

2.9 Double thresholding

In order to identify edge of pixels, high
threshold values (T,) and low threshold values (T)
are required to take into account only possible pixels
as follows:

- The gradient magnitude is greater than or
equal to (Th), that pixel is called dark edge.

- The gradient magnitude between (T)) and (Th)
is called light edge. The light edge can only be an
edge as the neighboring pixel value is at least 1 dark
edge.

- The magnitude of the pixel's color change is
less than (T), so that pixel is not borderless.

2.10 Finding edges from intensity data

Edge detection using Intensity data is a way to
convert color images, known as RGB, to grayscale
images. This grayscale detection technique will be
used to find the edge of the image that is considered
by changing the gray intensity of one pixel called
pixel intensity [12] to another pixel with consecutive
channels. Edge detection using Intensity in this
research is ranked first compared to Sobel.

2.11 The Edge Detection Methods

The Edge Detection Methods with the first
derivative is one of the most popular methods like Sobel
or Prewitt, etc. The edge of the image obtained from the
first derivative is characterized by a thick line called
(Thick Line) because the edge of the image obtained is
compared with the threshold.

Edge determination using the first derivative is

a discrete gradient transformation on numerical
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image data. Therefore, discrete partial derivatives
must be used along the direction perpendicular to
the x-axis and y-axis, which can be determined by

the following method:

V,g(x,y)=g(x.y)-g(x-1y) @)

Vyg(x,y)-y(x,y)-y(x,y-1) (5)
The magnitude of the gradient glx,y) can be

determined from

Vel [Tty Ty @

The magnitude of the gradient along the
direction perpendicular to the x-axis and y-axis
combined as the equation
IVa(x.y)|=1(Vig(xy))I-|(Vyg(x.y))| %)
2.12 Finding edges by Sobel Convolution Mask
method [13]

Sobel edging is a non-linear edging method that
can change the discontinuity according to the scaling
with the value of , which is the original image. The
value of is the position value of each of the 8 pixels
that will rotate counter-clockwise by giving:
where the magnitude of the edge detection by sobel
will be m € R* by

m(i,j)=vVuZ+v2 8)

The direction of the gradient of image d is

d(i,j) = arctan (%)

-1 0 1]
S=1-2 0 2 )
-1 0 1]
[0 2 1]
=10 0 O (10)
-1 -2 1.
o1 (S
0=tan (T) (11)
where

S is the mask of the x axis.
T is the mask of the y-axis.

O is the direction of the vector.

2.13 Euclidean distance [14]
The Euclidean distance is a method for
calculating the distance between two points along a

straight line using the Pythagorean theorem.

dx,y:, ’ ?il (Xi'yi)z (12)

x=[x1x2....xm]T (13)
y=IY, Yy ¥yl (14)
where

d,, is the j-dimensional intersects.
x is the first set of data

y is the second set of data

m is the size of the data

2.14 Tolerance values

2.14.1. Mean Squared Error: MSE [15]

u=(a5+236+a7)-(a1 +232+a3) (15)
v=(2ay+a;+a;)-(ay+2a,tas) (16)
MSE= i YO (YY) (17)

2.14.2. Root mean Squared Error: RMSE [16]

RMSE= /l n(YY) (18)

2.14.3. Mean Absolute Deviation: MAD [17]
MAD=-32,|Y,-¥| (19)
where

n is the amount of data used

Y} is the true value at any time t.

Yt is the value predicted at any time t.

3. Results and Discussion

From video images obtained from CCTV
cameras and converting color images to grayscale
images to find the edge of the image, shown in Fig.1.
A converting the color images to grayscale images as

shown in Fig.2.
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Fig 1. Image from camera or CCTV. Fig 4 Finding the edge of the line with Euclidean
distance.
F gsj\ : Il - P g : !
[ - fa;
50 sl
- Tk
100 _ -
150 1 -
200 . ,._.F___,____._..‘______WLE'
e i ———]
250 =
o ks a —a

50 100 150 200 250 300 350

Fig 5 Process of finding edges using First

derivative methods.
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Fig 3 Process of finding edges with Sobel method. Fig 6. Finding the edge of the line with Euclidean

distance.
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After obtaining the image in grayscale and
finding the edge of the image using 2 methods to
compare with the first derivative Sobel method to
determine the change in water level in each frame
by the Euclidean distance method.

Sobel method for determining image edges and
water levels.

For Fig.3, after converting a color image to a
grayscale image, it can be entered into the equation
of finding the edge by Sobel method.

For Figure 4, it will find the edge of the water
level line that has changed by checking from Figure
3 and enter the Euclidean distance equation to find
the water level to check the accuracy of the image
for Sobel method.

First derivative methods for determining image
edges and water levels.

For Figure 5, after converting a color image to a
grayscale image, it can enter into the edge finding
equation by first derivative methods.

For Figure 6, it will find the edge of the water
level line that has changed by checking from Figure
5 and enter the Euclidean distance equation to find
the water level to check the accuracy of the image

for First derivative methods.

Table 1 Summarizes methods and procedures

Image from camera )
Grayscale image.

or CCTV.

From Table 1, there are 2 methods for finding
edges, namely Sobel method and first order
differential equation by bringing images from 1,000
VDO frames that have been analyzed 1: 1, the

resulting image frames will be color images and
converted into grayscale images. This image will be
the original image and will be taken to the edge of
the image in both ways to find the water level using

the Euclidean distance equation.

Table 2 Summarizes methods and procedures.

Image from camera or CCTV.

Grayscale image.

o

Euclidean distance for Sobel

method

50 100 150 200 250 300 350 50 100 150 200 250 300 350

Euclidean distance for First
First derivative methods
derivative methods

50 100 150 200 250 300 350

50 100 150 200 250 300 350

4. Conclusions

From the experiment using VDO images of the
changing water level from the canal in Nakhon
Pathom Province, Bang Len District to test the
water level. The image was adjusted by 10 frames
and the MSE, RMSE and MAD values were
determined for the error value from the test. The

test results were as shown in the table.
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Table 3 Error test results.

First derivative
method Sobel method
methods
MSE 919.01 % 13.968 %
RMSE 9.586 % 1.18 %
MAD 8.645 % 0.491 %

Table 3 is the three methods for determining
the error value, MSE, RMSE and MAD. In this research,
1,000 frames of captured VDO images were analyzed
at a 1:1 frame rate. Comparing the error values of
these 3 methods, it was found that the Edge
Detection method with Filters Edge Detection had

the lowest percentage of error values.

amgas 4 Ovtpnt Ehmart | b o S |

Figure 7. Error determination by Sobel Edge

Detection method.

From Figure 7 shows the error value of edge
detection by Sobel Edge Detection method. By
comparing the water level detection value by edge

detection with the actual measurement value.

engames o Outpnt B 1 b Tim- i ¢

Figure 8. Error determination by Fist Derivative

Filters Edge Detection method.

From Figure 8, it shows the error in finding the
edge of the image by Filters Edge Detection method.
By comparing the water level detection value by
finding the edge of the image with the actual
measurement value.

From the experimental results of finding the
edge between the method of finding the edge by
Sobel Method and first derivative bounding method
were analyzed from VDO images taken with water
level in the water level measurement model to
compare the accuracy. The analysis of edge
detection from a basic method by examining frame
by frame for water level accuracy can be concluded
that the first derivative edge determination is more
accurate than the Sobel method when comparing

MES, RMSE and MAD error determinations.
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Abstract

This paper presents a large displacement analysis of a toroidal dome structure having variable thickness under
external pressure using differential geometry. Membrane and flexural strain energies are defined in terms of
metric tensor and curvature components. The energy functional of the toroidal dome structure under external
pressure is derived from the principle of virtual work, and it is expressed in the appropriate forms. Numerical
results can be obtained by finite element method and iterative procedure. In this study, finite element model
is simulated using one-dimensional beam elements via a fifth-order polynomial shape function, and it is divided
along the meridian line. The numerical results indicate that the displacement responses of the toroidal dome
structure increase for larger external pressure. The surface of the toroidal dome structure increases for a large
value of the cross-sectional bend radii ratio. Then the displacement responses increase under a large value of
the cross-sectional bend radii ratio. In addition, the stiffness of the toroidal dome structure decreases if the
cross-sectional radius-to-wall thickness ratios increase. Therefore, the displacement responses increase under
a large value of the cross-sectional radius to wall thickness ratio.

Keywords: Large Displacement Analysis, Toroidal Dome Structure, Variable Thickness, Energy Functional, Finite
Element Method
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(Extensional Rigidity) &vazdiedaunisi (16)
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T
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q
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1
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Ldj fB NAWMBSYRIANIDATENINAD

q

[w] Ao wesndilendususie (Shape Function)

Tuiid [ d | uaz [y] awnsodowldsaunisi (29)

[

wag (30) muansuRall

u(0) w(0) u,(0) ...

(d}' = (29)
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VI =l A ' (30)
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N,=1-102 +152 -6 2 (31n)
o a a
3 4 5
N,=p-6Z +82 32 (319)
a a o
1 3¢° 3¢" 1¢°
Ny=Z¢' - —+-5 - (310)
2727 T2 T2 24 "
3 4 5
N, =102 152 162 (312)
a a a
3 4 5
N, =—4Z 472 32 (319
a a a

-+ (319)
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fod)" ["[w]' (R J+[k,]) [v] dofa}
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(32)

Tundl
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a d
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a1 v =
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Abstract

This article studies the application of unmanned aerial vehicles (UAVs) for measuring earthwork volume by
using the surface-to-surface method. It compares embankment volume between total station survey and UAV.
The aerial photographs are controlled using Ground Control Points (GCPs), with a total of 5 points. The GCPs
are measured using a Global Navigation Satellite System (GNSS) receiver in a Network Real-Time Kinematic (RTK)
system. The study area is a local road in Lampang Province. The flying heights were 131 meters above the

terrain with total of 35 images at average ground sampling distance (GSD) about 3.60 cm per pixel. Frontal and
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side overlap settings were at 85% and 75% respectively. The positional accuracy of the aerial photographs
acquired by the UAV is compared to the check points, and the displacements in the X, Y, and Z axes are found
to be 6.787 4.023 and 5.048 cm. respectively. The horizontal and vertical positional accuracies are evaluated
against the ASPRS standards. The horizontal accuracy is within the class 12.5 cm, and the vertical accuracy is
within the class 20 cm for vegetated areas. The earth volume calculation is performed using the Earthwork
Reports method, employing the Surface-to-Surface calculation approach. The calculated earth volumes from
the surveying camera and aerial photographs are determined to be 620.5 cu.m. and 570.7 cu.m. respectively,
resulting in a difference of 49.8 cubic meters or approximately 8%. This study shows the application of

unmanned aerial vehicles and GNSS-Based DEMs for evaluating earthwork volume which can be applied road

construction and maintenance works.

Keywords: Unmanned Aerial Vehicle, UAV, Roads, Earthworks, Measurement
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CP1 2.311 -6.274 8.346

CP2 4.654 -9.397 11.270

CP3 9.433 -0.709 4.961

CP4 6.877 -5.540 37.495

CP5 5.532 1.342 -21.594

CP6 11.915 -3.561 -10.192
IUIUTDIYANTIVABUATN 6 6 6
ANAAALAABLIRAY (31.) 6.787 -4.023 5.048
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AUARIALAREL  ATUARIAAGRDN  AYINAANALAEBY
W Tuwnu X (wu.) Tuwnu Y (231.) Tuwnu Z (wa.)
drudsauunmsgm (u) 3.448 3.905 20.221
RMSE (w3.) 7.481 5.375 19.137
RMSEg (w31.) 9.212 \/g;g;;5;§§gg;z

NSSDA sedumnandasiui 95% lu
15.944 RMSEr x 1.7308

U

NSSDA sesiumadesiuii 95% lu
37.509 RMSEZz x 1.9600

LUIAY

M1597 4 MIUTEUTIBUNAN I TIVEOUAIAINARIAARDUNIMIASTLATUNIRSF U ASPRS, 2014

L AU LU

STAUTUAURLUETULUIAS

SEAUANUTDIUN 95% MLk UIA

(w31.) RMSEz Liifiiunaau (31.)
q NgUnAgu) (33.)
X (4.) <X <196 x X
20 20 39.3
AdildannnsAiuan 19.137 37.51

JUN 11 mlesgsiluaudfiSeuiieunanauiannsauainnisdsiaway uay
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Abstract

This paper presents effects of the angle between steel fiber orientation and failure plane (0;) on compressive
strength and flexural strength of self-compacting mortar. Mortar proportions contained water to cement ratio
of 35% and 45% with sand to mortar ratio of 40%, 45% and 50%. Fiber quantity of 0.8% and 1.6% by volume
of mortar are compared and the influence of the angle between steel fiber orientation and failure plane (Of)
of 0° 30° 45° and 90° is studied. Research results showed that the compressive strength increased
approximately 20% by increasing fiber amount of 0.8%, but it was found that the compressive strength reduced
with the increase of steel fiber to 1.6%. The angle between steel fiber orientation and failure plane (ef) at 30°
and 45°. affected in an increase in flexural strength by an average of 50%-70% when compared to the ef of 0°.
However, it was found that the compressive strength decreased from the highest value by approximately 20%-
30% with the O, of 90°. The most efficient reinforcing steel fiber in self-compacting mortar requires a
consideration of fiber content, fiber orientation, and failure plane.

Keywords: Compressive strength, Fiber orientation, Flexural strength, Self-compacting mortar, Steel fibers
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Design and fabrication of torsion testing machine for reinforced foam concrete
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Abstract

The objective of this research was to design and fabricate a torsion testing machine. Recently, there have been
more applications of composite concrete materials for torsion. The torsion testing machine used the principle
of torque from the motor with a gear ratio-reduced speed, which was then transmitted to the chain. The load
cell was used to measure the force generated by the chain's tension. During calibration, the standard workpiece
properties were compared to the experimental data of the new torsion testing machine, and the results showed

that they were acceptable. From the experiments, the torsion resistance values of all three pieces were in the

doi: 10.14456/rmutlengj.2024.5 e a o -
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range of 75-100 N-m, and they would break apart after the twisting angle exceeded 35 degrees. In the case of

reinforced foam concrete, cracks were observed to appear along the axial direction, confirming torsion. The

average torsional resistance of reinforced foam concrete, calculated using formulas that adjusted the densities

to approximately 600, 700, and 800 ke¢/m3, were found to be 13.05, 22.67, and 31.87 N-m, respectively.

Furthermore, these findings can be helpful in determining the torsional resistance properties of other materials,

such as fiber-concrete and wood-concrete.

Keywords: Torsion Testing Machine, Concrete, Foam
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Application of Quality Function Deployment Techniques with Kansei Engineering

for the Design and Development of Bags in the Lygodium
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Abstract
This research aims to develop and design the Lygodium wallet product by using of quality function deployment
techniques with Kansei Engineering. Exploring and converting customer needs into product purchase decisions.

The results were analyzed using the qualitative functional transformations in the product planning matrix. It
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focuses on converting customer requirements into technical specifications. Kansei Engineering is therefore used
to support further analysis of product design that conveys the emotions of the customer, which is an important
part of product development. The results showed that product development in the qualitative functional
conversion analysis section has changed from material, usability, quality, convenience, and cost. In the first
quantitative analysis section of Kansei Engineering has been changed product characteristics. The number 6
product features, namely size, style, style of bag, usage, color tone, and shape have been changed to make
the product design that conveys creative emotions, simplicity, and outstanding interest. Therefore, for the
development and design of Lygodium wallets, it was found that the customers were most satisfied with the
characteristics of the weaving method as the priority. The level of satisfaction was at a very good level (Average=
4.50), along with the satisfaction of feeling simple. The satisfaction level was very good (Average = 4.51).
Keywords: Wallet, Lygodium, Product Design, Quality Function Deployment, Kansei Engineering
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Pareto Diagram of Technical Requirements
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Abstract

Continuously operating reference station is a station established for the immediate reception and transmission
of satellite data to the control stations as part of the network RTK in Thailand for Cadastral Surveying created
by the Department of Lands. In this research, the satellite signal data from the continuously operating reference
station is compiled as a reference station for checking the wall movement of Pha Daeng mine in Tak province
by using rapid static survey. There are three steps to testing. The first step is testing for a suitable continuously

operating reference station for the Pha Daeng mine area. It was found that Mae Sot Station in Tak Province was
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the most suitable. The second step is testing the accuracy of the coordinates by using the coordinates obtained

from the GNSS survey to compare them with the coordinates obtained from the total station. It was found that

the accuracy of the average horizontal and vertical coordinates was +0.020 meters and +0.040 meters,

respectively. The third step is testing for the displacement of the walls of Pha Daeng mine by specifying 12 test

points covering the area prone to displacement. It was found that the walls of Pha Daeng mine had less

movement, with the horizontal rating of no more than 0.002 meters and the vertical rating of no more than

0.003 meters.
Keywords: GNSS, CORS, Landslide, Mining
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AANALASE OURIS 189128 8T0IAR TANI9TIULRA B
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409UBIAIAIIUARINLAA BUAISIAD IR HVDIARAR
M99 eugavinfiy 0.014 Wwnsgeaawinfu 0.020
WA KAZAISINTIA8IOIAIAIINABINLAG BURIE IdD4
Wagvesafidanishadosantyindu 0.023 lwnsgean
WY 0.037L105
3.3 NamsiPdousIvesniunias

nan15LAA aufve s aniesaziiAedunis
Lﬂﬁauﬁamaqqﬂmmaauﬁa 12 3A11INNSMIAIAIY
Aa1aLAd ouLdarundalaglia1fifavesnisageu
afeil 1 1 0udeyadiadenisiadouiiventunies
ntuarldafifavesnisnaaeunded 2 dendedt 12
JuslSeudisumnisiedeusinudiiu Sauaniua
Fam151971 3 Usznausauaiianien1siad sudaly
wuannufidaaudfuararnnudeiuuinigiuves

JayanilaanganaaeuAIiineIN1sNagey

a = o o 4
HITNN 3 NANITLARDURIVDINUILAUDY

N E z
Point
M) (M) (M)

1 -0.0002 -0.0007 0.0007 0.0001
2 0.0004 0.0001 0.0009 0.0005
3 -0.0003 0.0002 0.0002 0.0001
4 0.0005 0.0001 0.0005 0.0004
5 -0.0004 0.0004 0.0023 0.0008
6 0.0005 0.0005 0.0006 0.0005
7 -0.0005 -0.0002 0.0006 0.0001
8 -0.0005 -0.0002 0.0006 0.0001
9 0.0008 0.0010 -0.0001 0.0006
10 0.0008 0.0010 -0.0001 0.0006
11 0.0003 0.0010 -0.0005 0.0003
12 0.0015 -0.0001 0.0004 0.0006
X 0.0002 0.0003 0.0005 0.0004
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AATIAINTAFOURIVDINT STl sliTayaTlin1gnay

U

v a
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fifeeann oradunszlurisivhnsifuteyaiiusinm
dufitiosfazuil 4 Tasiteudamaunasieutusnsu
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ufaniiesusnaiineaeuldiinswimats anusuna

16l

Uil 9 avuil 1 unsau - dgqureu 2567



RMUTL. Eng. J

9158153AINTSUAIENS UN1INgIaeNAlulads1vuIAaaIuY]

4. unagy
MNNIIVAdUMEN IS UT Y 1AL BNE 198
8113 (CORS) ﬁquwauﬁ’UﬂﬁﬁﬁmL{‘]uamﬁgm (Base
Station) #1M3UNINTTLAE DUAIVEINTUNT BINILAS
wunantudden ﬁmmmmgauﬁqmmesﬁiwsmqﬁ
Tnanumd 09N ILAILAEI HAYBINITNAFBUAIY
ﬂamLﬂﬁau@nﬁnmﬁqﬁaﬂﬁqm Tnefieuaaiamdou
VBRI I3 ULAENI9A BT U 0.007 LAsuhay
0.009 wasAINE U Feininnisldandsudygyi
prufisudnsdaamvaganifieglnaaniiud ey
andudgenunduaarigiudmsunisvaaauainy

NABIVDINITTIIRMARNRN eI AsUTAeUS U8

Y

1Y ' v
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W9 IMAINUI 1T N15LAE DURIVOIAR A AN
wileld AINARNILUINETUBN-ALTUAN LaYAT
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WA way 0.0023 wns auay Tnasaudainisindeu
Frluwuasuliiiiv 0.002 wes wazwuadliiiiv 0.003
wes Fawansliduindnisindeushiitesunlidwase
ANYTNNVDINT LN BINLAS é’aﬁgumiﬁﬁaagamrw
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Remote water supply control simulation system via SMS
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unfnge

unAnuihiiaueszuuassmanuaunsdUTs U szerlnadenuiiu SMS wingdmiunulssiiszerlng il
PreatuayuniaszuuUss el s Ansnm warlidonailuns Tan szuudsedusesads tasld
wialuladl Arduino, Module Sim 900 uaz PLC sntszgndldlunts Ja-Tn thuserseslng delianansamuaunns
vhauvessyuvdni Iiussavanm Feagvinseenuuuiliugadiass Tasmssenuuumeinauazdl 2 dwvdn q A

driluniasu SMS Ansveguousydmdn uardmiiluniads SMS fassegueninui Wen1asu SMS lasudeaiy

o o g

“L” ginneds SMS svuvdnimesvelssimdnfiazdediedliveini wasdlonadu sms W§udennu “H” a1n
AAds SMS seutasiaUsslwidnasmeads e lideRnt il Sennmseenuuuarldnanlunisdstonnu L7
Uszanas 7.55 undl dlevermiiisesiutheh wasmsdsdonny “H” Usvana 7.35 il Lﬁ'aﬂaﬁﬂﬁwﬁizﬁuﬁwaq wag
Uauszumdnfagldinatlunsidnssuuussann 3.79 Jund uaglnszuuuszanm 3.68 Jundl ieldsudoninu sMs
fdndy SMS PLC svuumuRu indssthsveylng

Abstract

This article presents to build remote water supply control simulation system via SMS suitable for water supply
work remotely to help support the development of a modern water supply system to be effective and to
speed up opening and closing of water supply system each time. The system adopted Arduino technology,
Module Sim 900 and PLC to apply in the off-open water supply remote. In order to control the work of the
water supply system to be effective, it is designed as a replica by design. There are 2 main sections: the first
part is the SMS receiver in the main water supply, and the second part is sending SMS in the reservoir. When
receiving an SMS message "L" the main water supply will open water to the reservoir and when receiving an
SMS message "H" water supply system will stop open water immediately. From the design, it takes time to send
"L" about 7.55 seconds when the pond has low water level and sending "H" about 7.35 seconds when the
reservoir water level is high and the main plumbing will take about 3.79 seconds to open the system and takes
about 3.68 seconds off when receiving an SMS message.

Keywords: SMS, PLC, Control system, Remote water supply
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1. umi

Jagtumstimaluladdeasiians lnsiane
et 198 91519 USn15dadyeyras Short Message
Service (SMS) lasin1swauldlutinuszd1iusgng
e eterveinislduumsdwnasdunie
SMS 1u ?‘szzym%ﬁmmL%aﬁaguﬁawm%;daﬁgﬂ
deoanluagluagmisauniizdslarenislug g
svpza Wi anuansalunsAaeUAqEiTiuInIg
§nfedeanunsavhenldmniuiiiflasdisvesszuy
Alduinsed uazarldawasuinegn In1samuiies
wagAIUTNITLULNg WU n1sUssynaldlunisdesiu
n1slasnssunswodunieludunienisldida/da
w3 esldluinnreludu (1] WWudu 91nudnnisves
nsEsdyyIwuy SMS arunsauiunUseene by
Aertunssanisiuaznisinuashd Tneidnduds
ddguazdnudmivasiTianneia awrsodianld
lunsgulnawasuilaasiudsausaianldusslovl
Ifognaunune [2-4] iy Mdmsunisauiu n1s

Uszneue1ms T1ses1enie Mlunsmizugn Wuiled
onfuvosdadun 1910 uuna wdeanu 19luey
gnavnssududy Jagvunisndadiunyiudy
ihdssuniteldlugusuldfinsudnediaunivas Tne
fafveansldszuuinuszumytiuagrinliantgm
Tunsvaweautunlflugusunionytu faannu
sufuiazdesisszuuinysyunldluerasdudeu
ieazaanlunisldauuazdiesanisuigea¥nuissuy
nioUszUn Mmﬁ@‘hLﬁumﬁzuuﬁmﬁw’mgﬁﬂmﬁEﬂ%’
Tu‘iqmuﬁmmﬁwL'flu%éfmﬁﬂaﬂ’ﬂﬁwdauﬁ%ajwﬁw
sanlumueiastiubeu Tneitvewnindeslagun
9nUoUsEUman Ar1unsUIUaLaznsesunliing
ansazemLaziinuAnia n1sdaniiseninaieuszd
wdnfudewninarldusiuauluniside-Uaandaun
Tnoyneg fiuiveussumanfutesiniiazegvirslnadiu
waneAlawns Jadrennudruinlisuidminiilunis
Ya-1Ua Mnénhmswnadestidnlussuudmdid
Jzdesnesasraianaoaiatityiundel lunis

Uasswsazasiazldiarurududqlusvildidsnan

[

winlunisseandgmidrsdud3deiuiaudidy
Tun1sdsmslng Fsdnmalulad Arduino UNO R3
uazinalulad PLC (Program Logic Controller) 11
Usegndldlunistrethssriaeussumdniuderin
TneldAnviRedulassadsnsieihantedssumin
Wdsewni weTiasgsianmdululdlunisy
wialulad Arduino UNO R3 wazimalulad PLC (Program
Logic Controller) ingngauazmnuivinigoua
spuULIUTEl LLazLﬁ'mmmwiuizwmzmqmu
sruvdrassmuaunsdaiszUsseglnadanuniiy
SMS [5-6] ﬁﬁﬂLauaiuummmiﬂuszuuﬁ'aﬁuauu
seuuUssadielvaidsanansoiluimunnasUssondld

Tuguusialy

2. nufuazisnisaiuide
sruuaesmuANnsaninUssUnssezlnakiu SMS
Uszneusediuuesensuas wazdiuveswenyiwisaldly
mimuQ:umia'mj’lwmniﬂaé"qmsﬁwmshu SMS § 9914
muRulsiuosia’ Jun uas Flow switch Tudaumes
msm‘uqumsﬁwmuiswﬁ415’1%168' PLC Wusamunu
Tnelelusinsy Quick Il waglduasa Arduino Uno R3 Tu
ms3uda SMS Taefinsiauveslsunsunugunisds
SMS aziimsvhalaessuuayiuasysuinnyssnana
wdhnsdedenu duewdeszuuriinisuszinanadu
AsesuiiTseuthisn seuuazds SMS Wudnwsi L
TWamesu SMS wazlunsaifissuuyszananaduaseiu
13’11‘171"@& syuuAavds SMS Wudnwssn H ludaniasu SMS
dmTulusunsunsAIuANNITIU SMS Aziinsvinnulag
STUVALSUAUDANN SMS nAIds SMS dsnussaiana
wazd s ol PLC 4 9n1597191uve9szuu o oszuvU

o

Uszananaldindennuiilasufofisnes “L” PLC faxde
Daszuu wasilosyuulszananaliindennudilasuie
Fasnes “H” PLC fazdsdnsyuu svuuihiausasdiuan
svznalunsUa-Da eyt uneamaysnlLn
Wntifigldau 5U 1 szuansgUuuunazaIuUszney
A4 € Y03UBTA Arduino gﬂﬁ‘l 2 1@ny Modul SIM 900

Laz3UT 3 uans PLC ARRY U AF-20MR-A maidiay
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gUnsal PLC Aazdaliduuazleduosdindnda wag

lumanduiu n3dl Module Sim 900 lasutoniu
SMS=H gunsal PLC AazdsliduuaslvdusedindUn
Tagdn1sviumulnduialuzuin 5 dmsudaiuay

AMATU SMS uanslansguin 6

P -
Mudnszaud undadnalu Sim 900 -
[CRLGTLTRRT

Flow Swicth PLC Arduino

— ]

i TuFuansnnd Siad

U7 4 vienlaezunsunsihauniaiu SMS
i

5U# 2 Modul SIM 900 (" Gumsinen )

¥

b

“veBue e
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NPUT 12AC

ArrAY . . I a9

4
EE
D=0
OUTPUT BRELAYIOA
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ATIVONYT SMS

5U7 3 PLC ARRY §u AF-20MR-A

2.1 MTNIUNIATYU SMS Y9952UY
JUT 4 wansudenlaszunsunisyinauvesniady

SMS Taefiuada Arduino Uno R3 983uA190 Module

P

SIM 900 Tagagdl Flow Switch ¥1191Us1AUAT1UTA

EAUUIT T NUN I UNISTASEA VYT 99015 bU

e .
MILIuiou
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YugLAeInUITUUAa99UlI Module Relay Twanglw

4 o e na
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W NS& Module Sim 900 Tasudaminy SMS=L y o . .
JUT 5 wnuiansvinaunasy SMS
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Pilot Lamp
Pilot Lamp Low Water

—3 Pilot Lamp Buzzer
o Push Button

Push Button

|

Pilot Lamp Stop

Pilot Lamp Run

[ |

Push Button

Selector Manual off

(v) NM33M199UNsAIMEAILANAIATU SMS

v 1Y

U 6 gAaruAuAIATU SMS

Y 9

U7 6 (n) axUsznausae Pilot Lamp Power ¥
i wansanulniiianelwfuszuuidan 220 VAC,
Pilot Lamp Low Water ¥invitindiwansaniugvausein
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seuuliiindeinnisdenvesgunsailug Floatless
Switch ¥ntifinsadaseiuihvesiewnd lagldd
518nInsag uaslud’1 Arduino Uno R3 v1miln i
Uszananadeyaan PLC wazdaewinmludsls Module
Sim 900 &3 SMS, PLC YmihitUsvanarasesuinuazds
1o1vinmlUge Arduino Uno R3 wag Pull-Down Circuit
vimiiilaniizveadunn Aduino 1y “0” waziile
I§3udan PLC agvilviannzyesdunn Aduino fien

Lﬁu “« 1 ”

Pilot Lamp Power

Terminal

(v) M33nvgUnsainigAIuAunIAds SMS

'
v

SUN 9 AAuANAIAET SMS

U L] q

2.3 mseonuuUlaYARIsT U TFI
N1599NWUUNNTYINU AmualidauAunIATy
sms ugfimunugunsaimewinutendn Tasazmunu
nsvhauvedleduosdmatiuiuay Floatless Switch
Tunsdsdldfudenidoldsuddsngdauau
A1AE S SMS V’T'aq'w’mﬂymu'aw’”ﬂu"yw Wagan
vdenlaozunsulugudl 10 wansnsiiauyesszuy
ugunsastmdlnadsnusu SMS TngagEuanns
fatweitmin Wevewnihilsdudiigaiuauniads

SMS qgdq SMS=L WU AuAunIAsy ¢auauay
v & o 3 ~ %

AAsunagInuIvauseUran avnnveayseUmaniin

< & o

Wunazdnlaszuvdan wannuauseumaniseau

v o '
° v a

ehfarlidaDasruvauniieussdmdnivui uas
dloveimindszduifuudadaununiads SMS azd
SMS=H lifugauaun1Asu drivauniasuAagngn
Fetiud nssraesnsrinutessEUUAUANNITA

szl malnasiiu SMS uansladsgun 11

% 2
andeyayin wndoyeyn

v o >

fAuANMATY " LRI

lgdus AN .
SMS 2AdY SMS

g e S o W v oaw ¥
fiudasesivin Hunh fMudnsziuin
vayszUman Tsadnd vaninun

JUT 10 sruumuaumMsdsdmslnaniig SMS

gﬂﬁ 11 szuudnasansasnussuimalnasiu SMS

i 9 avfuil 1 unsrau - Ggqureu 2567




RMUTL. Eng. J

9158153AINTSUAIENS UN1INgIaeNAlulads1vuIAaaIuY]

3. Han15I8uazanUse
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