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Abstract

The objectives of this research were 1) to study the level of students’
understanding about the principles of the philosophy of sufficiency economy, 2) to study
students’ opinions on the application of the philosophy of sufficiency economy in the
daily life, and 3) to study the level of students’ behaviors towards the philosophy of
sufficiency economy. This research was a mixed method research. The instruments used

in this study for data collection were questionnaires, tests, and focus group discussions.
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The sample of this study was 390 students. The statistical values used for data analysis
were frequency, percentage, average, standard deviation, t-test, One-Way ANOVA, and
content analysis. The results of this study were as follows: 1) The level of students’
understanding on the principles of the philosophy of sufficiency economy was high. However,
gender and domecile had a significant difference at 0.05 on the level of their understanding.
2) Students’ opinions on the application of the philosophy of sufficiency economy covered
the aspects of daily life, teaching and learning, management. and sufficiency culture or
sufficiency way of life. 3) Overall, the level of students’ behaviors towards the philosophy
of sufficiency economy was high in the following aspects: 1) modesty, 2) reasonableness,
3) immunity, 4) knowledge, and 5) morality.

Keywords: Pholosophy of Sufficiency Economy, Behavior, Lifestyle
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Abstract

This research article has an objectives were (1) to study the library user’s behavior to
and the acceptance of Library RFID Self Checkout of the Ramkhamhaeng University Library, and
(2) to compare the user behaviors Ramkhamhaeng University Library using self-check circulation.
The survey research was conducted to data collection. The questionnaire was used as a research

tool.
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The population were Ramkhamhaeng University students who are the library memberships,
Semester 1, Academic Year 2019 and used SELF CHECK AND BOOK RETURN service 1,036
members, sample size determination using Krejcie and Morgan Table, 285 members was surveyed.
The findings conculded that:

The library users were students of the Faculty of Law 41.06%), the faculty of Political
Science 21.54% and faculty of Business Administration, 11.38 % respectively. In general the student
visited the check-in circulation and used the service during 12.00 - 16.30 hrs. to borrows textbooks
58.54% and general books 27.24%. The students accepted the RFID technology as whole at high
level (mean = 3.78), classified in each aspects descending by mean level as followings the interesting

and modernization (mean 4.34), increase using appreciation of library service (mean = 4.26)

Keywords: Circulation Automatic Service, RFID Technology, Library user behavior
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Abstract

This research designed and developed a smart-shelf system for the purpose of promoting
the potential of product management. This was useful for storing technological data with the
Internet of Things (loT) that could check stock, rather than it being checked by humans. The
system can check product stock on the shelf automatically. This research designed tools and
developed the applications for detecting the distances between products on the shelf, by means
of Ultrasonic Distance Sensor. The user can set initial values of the system in the planed
application, such as the size of the shelf and the dimensions of the product. This system
calculated the number of products which could be put on the shelf. The number of products

remaining on the shelf will be checked by calculating the distance, based on the distance values
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of the detecting sensor. Then, the user can check the number of remaining products which can
be put on the shelf. In the case of out-of-stock products, the system can send a message of
notification to the user.

The system was tested for its accuracy by checking the distances between the detecting
sensor and these products. The results show that the average standard deviation (SD) value of 3
products was 0.2. This means that the sensor is able to present distance checking accurately,
when compared with the actual distances. Moreover, the application functionality is able to
connect the sensor and the data of the Internet of Things tools well. The distance value was

obtained by sensor detection, which can be accurately displayed on the application.
Keywords: Internet of Things, Distance Detection Technique, Product Management
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Abstract

The objective of this research was to design an object color classification algorithm. The
system design principle utilizes the color average technique consisting of 3 color groups: red,
blue, and green. These colors were employed in object color classification. The results found
that the efficiency assessment of the system was based on a newly developed algorithm from 3
sample groups with 30 images per group, which are 90 images in total. The images were 640x480
pixels in quality with average of 95.5% precision. The precision of group 1: Red had 96.6%
precision; Group 2: Blue had 96.6% precision and Group 3: Green color had 93.3 % precision. The
total average of the system was considered as high precision, which indicated the quality of the

color group. Moreover, the results from this experiment can be applied in color sorting of objects.
Keywords: Comparison, Image Proceeding, Algorithms, Digital Image, Color Intensity

Introduction

In the present, robot applications. automation and artificial intelligence come into play
in our daily life and will become more important in the future. Not only in the industrial sector
that leads to lower production costs but also increases work efficiency. Various technological
developments enhance the quality of life, namely health tech, healthcare technology, food tech,
food, and agriculture technology, housing facilitation including safety, rescue tech, entertainment,
and recreation, etc. Fruit Recognition using Color and Texture Features Technology (Arivazhagan,
Shebiah, Nidhyanandhan, & Ganesan, 2010). also has been used in organizations to accelerate
the performance of the company. (Rogalski, 2011). more and more companies will depend on IT
systems and be less dependent on human resources due to the human limitations. The IT
systems might need higher initial costs, but these costs will pay off and generate revenue as time
passes due to less maintenance and more efficiency. Moreover, every day the technology is
becoming more affordable and available to all people regardless of their financial capabilities.
Today, the color object classification and color analysis generally depend on human judgment.
This task requires experienced employees with specific qualifications and training to be in charge
of this job. It is uncertain whether the quality of the job done is affected by speed. The researchers

consider the essential aspect of the job mentioned earlier; thus, the researchers designed and
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developed a comparison and classifying color of object algorithm. The results of the research
can be applied in Classification the color of an object in a real-time system. It can also perform
physical classifying, focusing on dark shades of the objects from the camera that is used to
capture the image (Ring, 1984). In addition, it can be employed in the comparison process in the
average color database and embedded as a guideline for research and adaptation, to improve Al
technology in the future to benefit the application and increase system efficiency. This paper
aims to design the classifying color object algorithm. And the application in Classification of
Selected Citrus Fruits Based on Color Using Machine Vision System, etc ( Igbal, Gopal,
Sankaranarayanan, & Nair, 2016).

Objective

To design an object color classification algorithm

Related Literature

Basic Principle of Intelligence

In computer science, Artificial Intelligence (Al), sometimes called machine intelligence
because its intelligence demonstrated by machines. In contrast, to the natural intellicence
displayed by humans. Leading Al textbooks define the field as the study of intelligent agents, any
device that perceives its environment and takes actions that maximize its chance of successfully
achieving its goal (Russell & Norvig, 2010; Legg & Hutter, 2007). Colloquially, the term "artificial
intelligence" is often used to describe machines (or computers) that mimic "cognitive" functions
that humans associate with the human mind, such as "learning" and "problem - solving". As
machines become increasingly capable, tasks considered to require "intelligence" are often
removed from the definition of Al, a phenomenon known as the Al effect (McCorduck, 2004).

1. Spectral Color: Human eyes are able to adjust level of lights for 1010 levels and
classify the differences of objects in the intensive level of light in visible light wavelength as
shown in Figure 1 (Nowak, 2013).

Radio waves Microwaves Infrarea Ultraviolet X.rays  Gamma

100 ar 1 107 107 10° 10° 10° 10° 107 10% 10" 107° 10 107 107

Figure 1 Spectral Colors
Adapted from (Climate Science Investigations, 2016)
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2. Image in Computer System: Humans and computers see an image differently whether
the image is taken by regular or digital cameras. Computers project an image as several color bits
which connected until it is identified as an image; however, how human eyes see the image
compared with a computer is entirely different. Humans are able to tell the details and express
their feelings toward the image, but computers comprehend the image as several color bits with
sensible correlation, as shown in Figures 2 and 3. The figures show a digital image in 2D array of
pixels and represented by flm, n] (Russell & Norvig, 2010). as shown in the dimensional equation
(Nowak, 2013).

pixel(x,y)

X »

Figure 2 Illustration of a “pixelized” in 2D array

Adapted from (Lyra, Ploussi, & Georgantzoglou, 2011)

It is simply said that array of finite number of bits of an object recorded by image
sensor then recorded and transferred to computer processing and temporarily stored in buffer in

order to be displayed or recorded, as seen in Figure 3 (Castleman, 1996).

TS T T T N N T N B

Figure 3 Image display
Adapted from (BelgianGuy, 2017)

3. Image Processing: Digital image as we commonly see whether it is taken by the regular
or digital camera, in computer’s vision, a picture comprises of several color bits that orderly

placed until it is formed as an image (Castleman, 1996). as shown in Figure 4.
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Blue component
Image Plane

Pixel,
[255, 0, 255]

Green component
image Plane

Pixel, = [127, 255 , 0]

Red component image Plane

Pixel of an RGB image are formed from the corresponding pixel of the three component images

Figure 4 Coloring
Adapted from (Ihritik, 2018)

To see the details of the image whether it is a regular or digital image, human and

computer sees it in completely different perspective. A digital image is an image that converts

2D using spatially sampling which randomly picks some positions in an image. A unit of sampling

is pixel when spatially sampling image converts 2D to digital feature image and partially chooses

some positions in the image that result in the high definition of the chosen position as seen in

Figure 5.

’

Figure 5 A unit of sampling is pixel
Adapted from (Wiphada, 2012)
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4. Image Quantization: When we have an image from the sampling, each bit in the image
will be replaced with the image in gray scale that consists of black. And it will be gradient shades

until it reaches white shade as seen in Figure 6.

Figure 6 Image Quantization
Adapted from (Wiphada, 2012)

Histogram Comparison

The histogram is created from each part of an image which can be used to explain colors
occurring in the feature image of the overview image. Swain and Ballard suggested the method
called Histogram Intersection by pairing histogram H(I) and H(Q) of image I and acquired image Q .
The size of each image is n bins which is defined by Histogram Intersection shown as follows:

X5 mingh; (1), h; (Q)}
NQ X MQ

S{H(,HQ)}= (1)

When /(1) is a number for pixels of the color subject j in the image I. A{Q) is a number
for pixels of the color subject j in image Q and Ng X Mg is the size of the query image .This
measurement method can be displayed by histogram dissimilarity such as Lz -norm.

o b h@ |

H(1),H(Q)}=
PO Q= 2 ST 5 s

(2)

When Ny X Mj represents the size of the image, T represents a reference value
employed to classify the similarity and difference of 2 histograms. It will be similarly defined
when S2T or D<T and the image in the database that is retrieved related to an original image of
the query .Nonetheless, a major problem of retrieval of histogram comparison is the recalled

images might be a different type of the original image.
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Connected Color Region (CCR)
Kim and Han suggested a theory of Connected Color Region (CCR) to solve the problem
of histogram comparison. It addressed that CCR can distinguish a spatial distribution of the same

histogram using an algorithm for CCR calculation as follows:

1. Consider the spatial destitution of color of image size NxM, which is divided into

blocks of nxm pixels to find adjacent colors or color groups.

2. Compute the color density of adjacent color groups to find the mean of agglutination

of colors.

3. Consider the most common colors considering the colors that appear together with
the most specific colors and the opportunity that the colors will appear together.

4. Measure the image homogeneity which is a comparison of the amount of cohesion
of each color group and compare to the similarity of the position information of each of color

group.
SieMin{Hic (R), Hie (Ro))

Q)= 3

$.(1,Q) chch(Rq) (3)
. O

x0, - mm{ch(;()l " (Rq)} @

Oy if Tie(R) =Tie (Ro)

S,(1,Q) = 5

2(1.Q) % 0 if Tie(Ry)#Tie(Ro) ©

$(1,Q)=(S1+5;)/2 ©)

However, using CCR has some limitations which is a parameter of blocks will affect image
retrieval. Therefore, blocks must be an inappropriate size for agglomeration. The bigger the size
the better it affects the accuracy of image retrieval that results in a low precision because a large-sized
block is not obviously classified. However, if the size of the block is small, it will affect the high

precision of image retrieval, but the calculation time (CCR) is much longer.

Research Methodology

1. Problem Identification and Research Method
1.1 Problem Identification
Recently, Al or professional systems need to be crucially developed and applied
as tools to assist humans. Due to the lack of automatic process systems and effective Al systems;
moreover, a variety of system applications is limited and has low precision for a complex system.
As mentioned earlier, the development of an Al system needs to be stressed. In the future, it is

essential to develop the Al system to help specialists in specific jobs, and it can replace the



NIMTINgaTAaUnAkazinalulag U 2 atuil 1 unsrau-Tguneu 2564

positions that require highly skilled workers, lower the cost of the highly paid human resource
and elevate efficiency and profit for organizations.
1.2 Research method

Sample group

The efficiency test of precision which measures image similarity, considering the
data from the database model, and following by matching with 3 groups of original colors with
all the sample images. Each group of each color included 30 images used in efficiency
measurement.

Experiment Variables

Efficiency measurement of recall could be tested by using precision
measurement. This process was the precision measurement of system recall considering number
of images compared with images on the database implemented for recall to identify images in
the same group or different group with sample images.

Tools used in the experiment

System structure: The system structure composed of the hardware as a computer,
software for processing and a camera for accepting the image into the system as shown in the
Figure 8.

Experiment

System process: The system process is shown in Figure 9 and describes how
system works as follows.

1. Image input includes methods which are;

2. Image resize used to resize images to the same size.

Bitmap objBitmap = new Bitmap (objlmage, new size (640, 80)); Color average
can be used to calculate mean of pixels by using the total number of color in the system divide
by the number of pixels. Color average = Sum of total color average/number of pixels

3. Intensive analysis of colored image model used in the comparison algorithm

4. Color comparison of the pixel of 3 colors of original colors in the testing

5. Voice message

When comparison and processing are finished, a voice message will be sent to
notify what color is used in the testing comparing with the original colors in testing.

Data analysis

The table of results in Table 1 illustrates the efficiency test of precision which
measures image similarity, considering the data from the database model.

System Design

1. System Overview: The system design is shown in Figure 7. The image from

a camera input into the system, the system processes four steps to compare the image size, color
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average, intensive analysis, and color comparison. Finally, the voice message will be sent the

color with determination as to the system

Image from Webcam Process Voice Message
1.Image Resize
[t
Image Input 2.Color Average Output
3.Intensive Analysis
4.Color Comparison

-/

Figure 7 Context Diagram of the System

2. System structure: The system structure composed of the hardware as a computer,
software for processing and a camera for accepting the image into the system as shown in the

Figure 8.

Figure 8 System Structure (adapted from system)

3. System process: The system process is shown in Figure 9 and describes how
system works as follows.

3.1 Image input includes methods which are;

3.2 Image resize used to resize images to the same size.

Bitmap objBitmap = new Bitmap (objimage, new size (640, 80)); Color average
can be used to calculate mean of pixels by using the total number of color in the system divide
by the number of pixels. Color average = Sum of total color average/number of pixels

3.3 Intensive analysis of colored image model used in the comparison
algorithm

3.4 Color comparison of the pixel of 3 colors of original colors in the testing

3.5 Voice message



NIMTINgaTaunAkazinalulag I 2 aduil 1 unsieu-lguieu 2564 45

When comparison and processing are finished, a voice message will be

sent to notify what color is used in the testing comparing with the original colors in testing.
SpeechSynthesizer synthesizer = new
SpeechSynthesizer();
synthesizer.Volume = 100;
synthesizer.Rate = 0,

synthesizer.Speak(text1);

Image from Webcam
| |

| Image Resize |
1

| Color Average |
1

| Intensive Analysis |

1

| Color Comparison |

l

| Voice Message |

Figure 9 System process

4. System algorithm: The algorithm of this work proposed as follows.
for (inti = 0; i < bmap.Width; i++)
{
for (int j = 0; j < bmap.Height; j++)
{ color c = bmap.GetPixel, j);
Sum_R=Sum_R+c.R;
Sum_B=Sum_B+c.B;

Sum_G=Sum_G+c.G;

}

Intensive_R= Sum_R/(bmap.Width*bmap.Height);



46  Journal of Academic Information and Technology Volume 2 Issue 1 January-June 2021

Intensive_B= Sum_B/(bmap.Width*bmap.Height);
Intensive_G=Sum_G/(bmap.Width*bmap.Height);

if (intensive_R >= 100)

textl = "Red";
else if (intensive B > =100)
{

textl = "Blue";

else if (intensive_G > =100)
{
textl = "Green";

}
SpeechSynthesizer synthesizer = new
SpeechSynthesizer();
synthesizer.Volume = 100;
synthesizer.Rate = 0;

synthesizer.Speak(text1);

1.3 System Design and Development

This research aims to develop a model used in automatic analys and
classification from 3 color groups to employ in the experimental images using Visual C# program
as a research instrument. This program was used for designing the model and user interface. The

webcam was the image receptor for data processing.

1) Context Diagram of System: The system design was demonstrated in Figure
10. The figure showed an overview of Context Diagram of the System that received the data from
the image folder or camera, processed and sent out as a voice message to notify the user of the
color of the object of the image.
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R

Image from Webcam Process Voice Message
1.Image Resize
—
Image Input 2.Color Average [~ | Output
3.Intensive Analysis
4.Color Comparison

N

Figure 10 Overview of Context Diagram of System

2) System Structure: The structure of the system is an overview of the system
receiving the image via camera or image folder, then processed and sent the information in the

form of a voice message to notify user the color of the object.

Figure 11 System Development using Visual C# (adapted from system)
Other devices used for model developing were laptop, camera and speaker

as seen in Figure 12

2 unender R Rt

Figure 12 User Interface of System Process (adapted from system)
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1.4 System Testing

Efficiency measurement of recall could be tested by using precision measurement.
This process was the precision measurement of system recall considering number of images
compared with images on the database implemented for recall to identify images in the same
group or different group with sample images. Next, those images would be calculated the
precision as shown in the equation (Metz, 1978; Taylor, 1997).

Xi —Xm
Xm

(7

Precision =

10
Xm :_Z X
Nz
Xm equaLs sum of measurement

X equals each time of measurement

Research Findings

System Efficiency Assessment of comparison and analysis of the color of the image. The
result of the mean of the number of color images and mean of quality of image data of 3 group
colors, including 30 images from each group of color on the database. After testing the software
using the Black Box method, the next step was to be assessing the software to find the software
efficiency; moreover, it was tested for acceptance test by the user.

The assessment process was used to assess the efficiency of information technology and
software, which were divided into 4 parts; 1) Functional Requirement Test; 2) Functional Test;
3) Usability Test; and 4) Security Test.

In this case, the experiment focused on system and software efficiency; thus, program
efficiency measurement was employed in this process. The criteria for testing were a functional
test for data preparation, which were the standard color digital images with file format in *.jps.
Each group of each color included 30 images, 90 images in total, consisting of Group 1: Red,

Group 2: Blue and Group 3: Green. Some parts of the user interface are shown in Figure 13.
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brutennduiustadidon

Figure 13 User Interface (adapted from system)

Table of comparison of color object precision of 3 color groups, 90 images in total

Color Group Number of Image | Precision of Testing | Average of Precision
Group 1 :Red 30 29 96.6%
Group 2 :Blue 30 29 96.6%
Group 3 :Green 30 28 93.3%

Total 90 86 95.5%

The table of results in Table 1 illustrates the efficiency test of precision which measures
image similarity, considering the data from the database model, and following by matching with
3 groups of original colors with all the sample images. Each group of each color included 30
images used in efficiency measurement. The results found that the efficiency assessment of the
system was based on a newly developed algorithm from 3 sample groups with 30 images per
group, which are 90 images in total. The images were 640 x 480 pixels in quality with average of
95.5% precision. The precision of group 1: Red had 96.6% precision; Group 2: Blue had 96.6%
precision and Group 3: Green color had 93.3 % precision. The further suggestion for the algorithm
precision process is to ensure that the room must have the appropriate brightness of light. In
addition, the limitation of the system that is implemented on personal devices and camera

devices needs to have standard quality definition for precision purpose of the utility. The results

from this experiment can be applied in color sorting of objects such as color sorting of fruits, etc.
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Discussion

The results of system assessment, using the newly developed average color processing
aleorithm of the 3 color objects, using 30 images of each group were compared. The image definition
was 640x480 pixels had a precision of 95.5%, which means high proficiency. It showed that the
efficiency of color comparison of 3 groups of color was rather precise and suitable for color
classification application using color object classification utilizing the technique of color intensive.
This technique is considered a basic processing system, but it is convenient for implementation
because the essential devices are a laptop and a camera. However, the further suggestion should
be the comparison of the developed system and the results obtained from this experiment can
be applied in color sorting of objects such as color sorting of fruits and vegetables, etc. Other
systems should be applied to find the precision of this system to be beneficial for Al technology

in the future study.
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Abstract

The objectives of this study are to study raw materials, equipment and teaching process
of making Pook- Rak dessert and to study the satisfaction level of making Pook- Rak dessert as a
career for the disabled. The samples of the study were 20 disabled people from the Disabled
Association, Phuket Province. The research instrument used in this study was questionnaire in
measuring the level of satisfaction. The questionnaire is divided into 2 parts: part 1 is to measure
the satisfaction level and part 2 is the recommendations. The results revealed that the average
of the satisfaction level among the disabled was high. The raw materials, the equipments and
the teaching process gained the highest score of the satisfaction level. Spending their free time
and being able to apply the knowledge for thier future career were the second highest score and

the exhibition gained the the third highest score of the satisfaction level.

Keywords: Disabled, Library Services, Pook-Rak Dessert
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Abstract

Data visualization is a visual data presentation with image. This makes it easier to display
large volumes and complex data. It helps to predict what might happen in the future and enhances
perceptions efficiency. Most data visualizations are designed in the form of a bar chart, line chart, flow
chart, distribution chart scatterplots, surface plots, maps, networks, and other forms. The benefits of
visualizing data are making information more interesting, easy to understand, and clearly visible. It also
makes it easy to remember and creates value for information which is extremely crucial in an
enormous digital age. This academic article presents the definition of the meaning of imaginary data,
data correlation model, types of charts used to data visualization and the process of data visualization

for better understanding of data visualization.
Keywords: Data, Visualization, Data Visualization, Data Presentation, Visual Information, Charts, Graphs
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auilaFesmiidesmsazuenliduiusivddidomnmsiaue msfauiiuiumimideyasiiouans
Aisnzaitodenumng A (Hubspot & Visage, nd., p. 2)

mMsdumimideyadsdauddny WomnaueweunudasUssinanadeyafownd (Charts)
v3o ns (Graphs) lunsuansteyafifinnududoutasisununnldienindeyaiioglusuuuumswie
ey msdusimideyaiaduisiieuss nadlumsiauedoyauaziduana (Data Visualization: What
it is and why it matters, 2021) waziinan1sAnwdugiilae SHIFT luSesns Disruptive Leaming uamsliiiuin
auleiluasUssnanmlfisanimnedeteruléf 60,000 wh uavaewransinmmaEulaRn
svoven uasSmuimdniuauiuldieneideyaiiidiinidvaunsnand il feyefiduaednuel
Snwsvisormmandile 109 uay 200% Weifieudeyaannmandile 65% uardnvesuyudaunsausaiiu
Amildiites 13 Dadun?t memvsasianinsasutorunmle 36,000 Yenuredlis 40% veadulszam
Feustotuishun fauniivsuonldinnudaunsnysznanatoyanmminit uareglueumsssld BT
muumsswamumamw‘ima’lﬁuiﬂmwaqmmﬁmiaamﬂauamﬂs vAvBnmnnmindennviemsns Snvis
ldugutionndn mstorumneisn e nhealaniu dedemstuduasnsend
(Matias, n.d., p. 6) ﬂﬁ%umﬁﬂﬂ‘ﬁauﬂaﬁqﬁmmﬁwﬁ’zy’tumiﬂmua%’a;gaﬁﬁﬂ%mmmmm%’ueﬁau el
somadilasnngiu

unauiiiingUizasdiftenienenesdnnuifatuiunvieideya (Data Visualization) uasiiie
afsmmudlafetunstunimideyaldnsdu unarudivdedidy WWun emmneveduaimideys
sUuuUAmduTTuSvestoya Usunvuoauundl nssurumsiusimideya wasmealuladfivunussyndlilu
m3Iuavieniteya

AMIMENEvaduaTiAdaya

Mafaeuesdusvisideyadsliinsdrinanudidaay Wesandidlunwissngumaned
ffaumnedildlndifssiu Data Visualization 1¥uf13n Information Visualization waz Infographics
dumuiuld wisldnoenuuy FUATRNU uazinivnsldandestunaneviubusuidumaididudd
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fiosmNumInY LaznenemiazuenLezAMNUANAYBINTTLARIToYadIsnTexTesiuteya
(Strecker, 2012, p. 4) 31NAISANYIAMUNUIBVBIAIN Fuaviridaya (Data Visualization) Ladl
Aideamnalewenumne eyl

Nediger (2020) lalvinanuvsngvesdnin Juaviaideya (Data Visualization) Aon15uaue
Joyaviseasauna Lf]'muwuawuwvsmsuauaﬂamiaaaﬁmamaw5aaﬁaul,v1ﬂ°l.wm'msmLﬁluu,auu
Usganiandmiugeu ImwﬂﬂmLLamﬁuauaiuiiJLLwLLmum ulringiin usunm videunui

A5INT THUGUNT LLanmumsmu $nug (2560, vt 87) Nsasenndunviai Ao \wsesilomadn
18015 nsrvunsulaeyaasaumakazesndud lasldaauinmneslunt sunauenadnsuuy
WA Ll wads nsfinlasaadng unudl viesuuuusng q ietslunsatuayunisdnduloves
{8 Sntdmsatuayunuifeluainiie iwu msliesgidoyaasauna msdimateyaaisaune
mMaviuneuwalimm mstaiFessnitiun Wudu

asulainnsdunviriideya (Data Visualization) nauneiis msdlauedeyanieansaulnanle
mnvisenmns1iin lagldd suaisesunssdydnual uazldnssuiunmsmanaialunsulasdeyase
asaumalinaadunmienmnafin ediglunisueadiu vilidladeyaddaududeuldinetu
msinauodnlvgaziiiauaifuununin unund unuds nnnsiiin wiuil vieegluguuuudy q 3
tandaelunsdndula @ides wasiinsziuunliusng o Hudu

sUnuuaNMuFuRusvasdaya

sunuuaNuduiusvesteyalun1siiundunviend Ivarnvateguuuuauduius Jeay
YNAIDELNULEUIUNNEIU (Matias, n.d., p. 10) Al
L. dusi (Ranking) nisuansnndeya il 2. ANUFNITUS (Correlation) ANudNUSveITeYaT
Arudusitustusausaosduly flaesduustuluitanunsanandliiiudsrnuduiius

WTUINNSBLTIAY

—
e

]

‘";m.Populatlons

2052

Total: 9,978,509,766

'.9.0@

I o
= (i

AW 1 fe813n153RS iU Most Populated AW 2 uansauduiussearing California
Countries in the Future 2020-2100 Sunlight & Visitors to SeaWorld
fan (Rana, 2020) 711 (Californian sunlight and visitors to

SeaWorld, 2013)
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3. ANUFUNUSUNEIULaYIavNe (Partial and
Total Relationships) wanayadeyateos
WU B UNURNASINTI9LA

Temperalure over scasons in Germany

Wil 3 fhegraunugiinnudiusundiunay
Havun
i (Temperature over seasons in Germany,
2021)

5. M59nW (Deviation) AsiadeuITayaudayyn
Aflauieadeniu Insenzeg1eBaa gl
yarfuanseIneNaie

K-Means Clustering
By Gooos
[
e~
e
AN A A BALAAR LA S RS %
B R AN SN

mwﬁ 5 K-Means Centroid Deviation
1 (Susie, 2020)

4. M3wTeuLieyu (Comparisons) NSHAAINTIN
MUSsuiisutayalausuna

AW 4 feg1nsiUTeuLiieusEning 2 Useine
131 (Data visualization best-practices for
comparison trends, 2020)

6. IANNUAINLIAT (Series Time) Wand
nswWisunUasvesdeyaluusiazyiania

[ p——

AT 6 NIMUERITIIUIULAAYE CoviD-19
VI (531U 033, 2563)

7. 11303318 (Distribution) MIUAAININNITNTEINLVDITDLATINUAN

GOP per capita

S0k

AT 7 FI0ENNTUARININNTNTE AN VDITBYALTINUN

fis (Philp, 2020)



NIMTINgasaunakazinalulad U1 2 aduil 1 uns1au-lguieu 2564 67

Uszinvaaunugiildlunisiumvimidaya
Ussianvasuunifldlumsiiauedunvimideyaiinutes i
1. wwugfiusia (Bar Charts) {Huununiifiuszneuseunuuey unuds Adsuuansoonunly
sUusdmdsuiianunsavenanugald mnzdmiuldnnsiisufisudiuiuvesdoyalundazyn
(NMsiien3uluu Visualization Tivsngauiuteya, 2564)

Where our energy comes from NETFLIX: SHARE OF GLOBAL AUDIENCE
Vearly per capita Use of electriciyy in KWh and its compositon D N D S

W inerationsl
- usa

[ E———

AWl 8 Lquﬂ”ﬁLMmm&y’ﬂ (Vertical Charts) AW 9 unufLwIUeU (Horizontal Charts)
11 (Where our energy comes from, 2021) 17 (Netflix: Share of global audience, 2021)

2. ukuniinenay (Pie Charts) mmvﬁ’umsﬁﬂLaua%amaﬁﬁdauﬂsvﬂauéaaﬁsmﬁulﬂu
mu’lwm ummmmu‘tmmaLLavmmm LmiuwmﬂaUﬂum%vmmﬂIuLsawmmsﬂsvmmmmm‘um
wiasdy Bedniisuautuunn oz am&mmmwsﬂvmaﬂwmaa Tunisiiauedoya WU druuus
N194n157a10 (Market Share) Gumﬂal,l,ammuwauma 9 Wudu (m‘iLaaﬂ'giJLLUU Visualization 1%
wingauiuteya, 2564)

E
9.1%
% i )
27.4%
r A B )
1 |Label Value 0 183%
Format: 1,200.0
2 o 40.0
3 |t 20.0
4 A 60.0
5 |8 55.0 c
20.1% .
= L “ 25.1%

AWl 10 usugiiisnasl (Pie Charts)
111 (Add your data easily, 2021)
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3. unugiilatin (Doughnut Charts) unugilatninannisesnuuudufiedfuuxu)inanay
wiausasanagadeyaliuinnit 1 yn lnetnauedeyaidurnaudeuiuvans 9 du (Madonjuuuy
Visualization Mivanzauiudeya, 2564)

Forecast of the share of smart connected major home
appliances shipments

by reglon in 2020

iddle East and africa

40

Americas

16%

Europe

12%

Asia Facific

68%

Source: NPsyjwww statista comystatistics(4 2414 2/smart-appliances-market-segmentation-by-region/

At 11 wiuilatin (Doughnut Charts)

i (Forecast of the share of smart connected major home appliances shipments, 2020)

0. unugfivdu (Line Charts) unugfidu fdnuaradisunugiiuns Ssusznoufeunuiouay
WNUUBY LﬁENLLGiLUngu’%’IﬂLLVN{JJEJyJaL‘ﬁuﬁ}ﬂummuqﬁ LLmuqﬁﬂixmwﬁmuwﬁ’umiﬁuauasﬁayja
(?hLasuﬁﬁmmé’uﬁuéﬁm’faaﬂaﬁﬁﬁﬂwmzLfJusziNrL%’LLamlﬁLﬁuﬂWiLU?%SJuLLUmﬁLﬁwﬁumuLam Lﬁa@
Wil sandsanunsaldnensaluuilidulueuianls (NMsidenukuy Visualization Timangauiy
Toya, 2564)

- Numbers per month :l Trainings per month

90
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40
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e et 0o N g
0‘\“‘1 59?’66 5‘\0\? o Q'A"""\ P@c\“‘a RZ A
of

AW 12 wiunfivdu (Line Charts)
711 (Roshdy, Sharaf, Saad, & Abdennadher, 2018)
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5. unugfinuil (Area Charts) uansaruduiusduna uhmadounugidu udunneng
Mnunugiiduiannsouansiinu Snsuaniuilidudeys viesewing 2 duiileuandlsiituyiun
ANULANANSTETIIGEY WA msutiirudfyreanisiudsusladludinaiwandiiiiunasiues
ANALANANNTENITRLA (NM5iFeNIULUL Visualization Tivsnzauiudeya, 2564)

Hot Summer Days* in Leipzig, Germany

Safe tanning: avoid the midday sun, between 10:00 and 16:00.

ad A

A 13 WHUAUNUN (Area Charts)
711 (Hot summer days in Leipzig, Germany, 2020)

6. UNUNANIINTLRNY (Scatter Plot Charts) lduansaiuduiusseniteitulsdoya
atiatoraawyn ialdhansruduiusvesdeyaniidnumnlaanan

aoﬂ@%
}“ ‘35%:’0 s%é“g
2’0 °k° _'

B & 8 3 sfk & X

5 8 3

8
.
]
H
:
.
L}

Al 14 Megrsunugiin1snszane (Scatter Plot Charts) Yaainsaiads (GPA)
11 (Prajak Chertchom, 2017)
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7. unugiivias (Bubble Charts) unugiiveanuigdmsunisuansdeyaruwadnluzuiuutes
nsiUTguiguvsedaduduauduius (nsifienguluu Visualization Tivsngauiudeya, 2564)

Life Expectancy v. Per Capita GDP, 2007

© ® mea
® Amencas
o Asa
0 ® Ewope
= ® Ocenia
3 sourcs
= n Gaphinger
gz via behanoft °
i war
g
= @
- waw
T =
e
] 7
i
©
! £
100 1000 o 1008 ' oy 2
|
' e
Per Capita GDP ($ crc 2000) i 20
| o
i

i 15 ununiNBINs¥AY (Bubble Plot Charts) Al 16 LquqﬁWBdLquﬁ (Bubble Map Charts)
w1 (Ali, Gupta, Nayak, & Lenka, 2016, p. 658) 7w (Al et al., 2016, p. 658)

8. uWupiauiau (Heat Map Charts) wnuginnuieuuansdeyanlininuiduvesd e
wanstayanuineimansvionsnedoya (NsiRengULUU Visualization lvivsngauiuteya, 2564)

STATES WITH NEW SERVICE CONTRACTS

7576 ® 778 ® 7980 L D

i 17 WHUNHANTRY (Heat Map Charts)
7w (Hubspot & Visage, n.d.)

H
co HEEEEE NN ........
100
wo- NN EEEENEEEE |
w AEEEEEEenEEE |-
40
e, [ Em

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
month

Al 18 uugnianafeu (Heat Map Charts)
i (Wilke, 2019)
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9. uwugiitsn13 (Radar Charts) fdnwazadounugliduiitinnsuanmanuuinausiuiy
widsnrensmivhiuinnuiidevesdeya unugidlilduenismnusioiiomestoya udimangdmiu
msinauedeyaduide udnhundeszimynseugauiwesioya (Madenjuiuu Visualization T
wingauiudaya, 2564)

Gymnast Scoring Radar Chart

Difigy o 30
wORT6EEA32100

Croneivey

Al 19 wHuHLIANT (Radar Charts)
11 (Nowicki & Merenstein, 2016; Roshdy et al., 2018)

10. wnunfduldl (Tree Maps Charts) Aonisuaustoyauuuuandliiiuiug uanmaldly
wuudduty wfeunuulassaiieduld e1vvzinauedoyaiisesnisliiudauniiui uansiunan
wansnariule (Msidiengunuy Visualization lviwansauiudeya, 2564)

Florida Counties What did Singapore export in 20127

Unitad States pres dential slection, 2016

sy

= Petroleum oils, refined

AW 20 urugiiFulil (Tree Maps Charts)
w1 (Zifan, 2017; Gordon.silvermanaz, 2014)

11. unugligunw (Picture Graph Charts) [uunugfiiuszneulusounuuey wazunuas
widenldsuninvselensuunuiiuiuresdivesiy 9 (Msdanguuuu Visualization liwmunzauiy
Joya, 2564)

A 21 ununisUunw (Picture Graph Charts)
7131 (Germans are world travel champs, 2020; 2018 Holiday survey of consumers, 2020)
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nsEuIUNsIUATiAddaya

nsrvIunsIumimiteyaiidmueiioananududeunazuansanuduiuvesioya o
dnimnsvaneviuldvhnmsAnunssuiunisiuniemideya fuiolud

nsgvunslusvimideya fvaretumeuiiisadestunsuansdoya daudnsAnugndayaly
quismsndonnsm Fefiduneu Uoshi, Chawla, & Shukla, 2020, pp. 328-329) Feseluil

1. M3wAsetdeynn (Analysing the Problem)

myiasidym anmsnwyadeya lasnwiaindeyailaildfaiay (NaN) feglugn
foyadildsrurnly (Dataset) ludunoudanunsnidenvszsianvesnwlunsuansndoyaiisrusuly
dielriuanstoyaldodnednauuasidlatymldaty

2. maiauaza1ndaya (Cleaning the Datasets)

n13vi1Auare1ateya Data Cleansing ¥30 Data Cleaning %38 Data Scrubbing @@
N3TUILNMIATIEDY MIuAly vionisau ielisenisdeyaiiligndeseonluanyadoua msewie
sudeya dadundndrfauesgudoya mmemnefsmnulianysel auligndes auliiduiusiv
ﬂﬁagaé"u 9 1Hudu %’Mﬂﬁ@ﬁ‘j‘mmmﬁma 9 ﬂumammsé’ﬁa‘ﬁagaLﬁuﬁaﬁwﬁ@ﬁqmiumﬁmmﬁﬁu
AN nastaya (NsvhAuazeateya Data Cleansing %38 Data Cleaning fAoaxls, 2563)

3. msm’%&m%’aga (Data Preprocessing)
ﬂ’]ilﬁl%‘EJJJ‘EJIEJ{JJaLﬁu%um@uﬁﬁﬂﬁmm”lﬂIUﬂixU’Juﬂ’]‘?UENﬂ’l‘iﬁN’m MUFRINNITYINANALDIN
foya mawwssutoyaifieliiteyaiimundounouhluld Fstoyatifinaunimezdedinnugndes wieh
athiawe uazidunvuidenty welilddeyatinanmuayifuumsgy
4. Yumpuuaziinig (Algorithm and Methods)

Fupouuariimslunsuansdoya Tsuanstoyasenu-lfeglusunuuiuniimitoya (Data
Visualization) 1§uisnilsfifiuszansaiw faunsadieliifiunimsinuaznisnszaredvostoya
wazAunudbutseg1svesdeyale Wy ArAuAaUNAvesdeya (Outliers) wuildy jUluy
NEANTIY wiomuduiussy 9 Wudu ﬁaasmﬂﬁﬂWﬁﬁaﬂsﬂumiLLam%mﬂa LU Boxplot, Line
Chart, Scatter wag Histogram \Judu sndaenadu

4.1 nsmgundas (Boxplot) tuIBunsgudmiumsvhIusiaideya lunsmiFauans
amsmmesdeya Tnsuandifiuiarnanuagenuiuusvesdeaya wonani Box Plot Ssdaeluns
Wisuiieudoyaldidueead (a%a nswdias, 2553, wih 37) aunsauansdnuaiznisnszaesiivesdaya
Iiidnuazegals sauddlduaniiinnuiaunfivesdoya (Outlier) laduee1ad
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Boxplot of 3 Materials

134 ®

10

Strength

@

LsL =10

*

Material 1 Material 2 Material 3

) MveensmgUnaes (Boxplot)
7w (A58 nSWdLas, 2553, B 37)

4.2 wnugfitdu (Line Chart) Wunsyausdeya lnsldgauazdiuvendunsaiain
\Bousiagn dausazgnazuenduiuvieunamesteya dusldnsiaueteyauuuununiiduiudeya
fifinsdsunasedisioiion msrzdnvuzvssunugiiduiuasuaninsildsunasesdoyasgis
Fovau masuunugiidudesswlifuiusfuunuduazunuuoudas Faunugidu Tdnvueade 9
wunfusis (Bar Chart) WeausAsuannuistoyadugauuunugdl

swEw

2
&
2
a
g

2557

= 35U 300,000
® 5wiwm 230,000

AWl 23 fegnaununiiidu (Line Chart)
1 (Msldaumnuniivdu (Line chart) Wanzauiudeya Tu Google data studio, 2563)

4.3 n3vinsedanszane (Scatter Plot) Wudnuilsnsmdninsgideyatiunldiie
wanwadeya lnenisuanamareansmazidunsiiengadaiuvesriluuuiuny X wasunu Y vesisdes
Toyanuand Fagtigliisaunsamiuienuduiiusseninoyadosiulsinduiusiuedils
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SCATTER PLOT EXAMPLES

O| Positive O] Negative X O No X
Correlation Correlation Correlation

AT 24 Fregransminsedanszany (Scatter Plot)
3 (adginn, 2559)

4.4 Falaunsu (Histogram) (Scott, 2008) Balawnsy wse nsus Wunilslunsndid
arwddyludeadd fuannnuduiussenietoaidunnemfidenidudoyatuauivestoye
ilognisnszanevesteya dnvarvesteyaiidumuinnyaziFosdrdiuandoslumunlagdiuiu
mnavgjvestoyaaz fammeumngan Insunusieanidufiauuaninnud uasunuueuasfuioys
Auautfivosdafisaule uisnsmudazuvisazdanuniraifuiaifuanuniwestudoya
dumugaensmusiazuisiuazgariiuiunuanuivesusastutons

x
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2R 25 fegedalaunsa (Histogram)
11 (adgatiy insesssy, 2562)

]

nsruIuMIURTiAldeyaiva1eds dinToslowazunugiilui q Afawdunnedvdeiies uay

Y
1

wiagUssnymeneuasaumugintaulainnniudy dddynsiusvieideyalinsneliifinanuduay
warlinavedeyailddnlu

walulagnianuszendldlunisduaviaidaya
wialulagNuudssynaldlunisIuadiaideya JagduiiinalulagvsevenduisnAaudig

U q

nanvangluntvesndiegranaluladunsdruimdundeuld sawelud
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1. Tableau iumonduasfianunsairdoyadiuaumnifvarnmanslussdnsuinnsinsss
wleifutoyaidagsatigliguimsiteyaidsdniiuanuannsolumsindulasgrssiniiuazmgaain
Tuguuuuvesdunsimideya (Data Visualization) FafiunisldnmiiteuansdoyaluBeusuuiinle
Tainazdusiay wiunil A3l wavdu 7 (Aen1sEneusY Tableau, 2562, i 3)

2. Power Bl Desktop Aelusunsuiiliiiediaszy agunadeyadiuiulidiin a1nmate
LL‘VialdﬁfJJEJHa Tai91221 84 Excel File, Microsoft Access Database, SQL Server, Oracle, Power Platform
Hudu Tiegnamnd Tnedldlidesianuiidanadauntn wievaunsowanmaldiaguuuy anss
asunaday Visualization n3wllugunuudng 4 uazdsfndafinifuldan Marketplace uarlalarifife
nanaauuuluunuiladnde Tasannsauansuaruivled uazgunsal Mobile uag Tablet l5idnse
vlisledoyafigndeuazinds neslumsimuanagns wazdndulalsognsgnioaazusiugilumg
ORI

3. Plotly iiuiesfielunmsaaunugififinnuaansalunsuansuaildmeuiugldom 16
wanvany Tunuininndi 40 Useian wansraluzuwuuvesn nilvia (Visualization) wu whuniums
(Bar Chart), wiunfidu (Line Chart), ununfign (Scatter Plot) 1usiu asnsatusuniivhiadaduudy

'
a o w

Tinastudulediidesnisléinade Python Framework fitedn “Plotly Dash” wagfid1dayanunse
iluldau unly uaziweunslasgaas (Open Source Library) (5uns Yduu, 2564)

4. Gephi Wurendwislowuresadmiunshnzininuaseietie WWnsisunes 30 wie
wansaIerieifivunlnguuuisalniuazsilvinisdrnafinnusni aandnenssuiidandunas
vhaulsmannvans Prelunisianisdeyaiiduteutaraiimadnsidunmiiiinue Gephi Innaua
Tumsinausiimarnmanglunisdinadddneusaznmsuvaniumaisveaaiedie iaiunsaidnis
foyaroteldig warannsafmuafiudld nanses n1sivng msdans wagn1ssungy Gephi
umsuananmasevgwuUlaufin (Bastian, Heymann, & Jacomy, 2009)

waluladiinuszgndlilunisiunimideyadanarnfuniesdefivaglifuidaau
aunsovhaulfazaansiauariety dagtufimalulaslunisinuaimidoyadivarnvarsuass
mawmuwensuslu 4 saninegseidesdsluunanuiiiauoifisunsdiuibu dwsugiials
ansadnundeyalifuiieidonsenduaifimnzauiudeyaiidesnisiamuiuasnsemuausonis
Augldnulaegrmainany

GEL

unAuiiingUszasdifiomenonasdanufiivrfuiunitmideya (Data Visualization) uae
dioassanuidladeafumstusimidoyaldfteiu Wonluumanuiiaueaudifsrtuarmane
nsdnaueteyanisarsaunaaln nniennnsiin laeldd suirmiesunsedydnval uagld
nszurumImamaialunisuasteyanioarsaumalinatoidunmuienimniniin iiedielu
nsuoudiu vlidnladeyafifirududeuldietu maauednilugasiaueduununin uugl
wds mns il wud videegluguuuudy 9 Fajuntaslumsdngule WiFes wagitasziunliy
19 9 vudu JUsuurnuduiusvesdoyaiviainviats wu n153ndusu nsieudisu n1snm

ANUFLILS dnsiduniunan warn1snszane Wudu Ussinnvesuwuginiildlunsiunvieideya wu
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n3viAugzaIntaya Data cleansing w3a Data cleaning Aaagls. (2563). #uAuan
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