


2M58153ANITUANENSHazINALUlaERINA

Journal of Engineering and Digital Technology (JEDT)

Y

Ui 9 atiul 2 nsngrax - §uanAu 2564 Vol. 9 No. 2 July - December 2021

ISSN (Online) 2774-0617

- /

auduun

sgan1tumaluladlne-guu Tulsvisatuayunisweunsunainuainuanuidendaunin ey
Usrlgwdlumsiawianuiundenu lnglanizniagsnauazgaaivngsy 39ladn1115a1539In15 Aw 115873

Y

Aenssumansuazmalulagfavia (Wude Nsansaatumalulagive-gdu | Ienssumansuazimalulad)

IngUIzesA
1. iedaaSunaziHawnsHanuITeaimnssumansuazimalulagndaanmn
2. wiedudenandlunisuanidsussdnnuimensideluanaienssumansuaswalulad

3. NBWAILANEAINNINSIVLANVIIAINTSUAIERS Az inaLlulag

NUshw

FOIFNERNTINNTING AT FABIIUUN

Yo ULIALLBNN
UNAMUITYN A NUINGIAIEAT FAINTTUANERNS wazinalulad tawn waluladidinssy wmalulad

gaannssy waluladdaiive weluladaisauma Ingreansussend MerransnIenIn INereansiInm

WLINIANNAADT I IFERIIAL Laza1u1du & MNuITes

ANVUADINLHY NS
MIETANUNNEWNTSE 6 hou (Taz 2 avu)
- U 1 unsau - Nguieu

- atu? 2 nIngeu - SunAY

L1Y09
amﬁ’umﬂiuia@im—@{ju (Thai-Nichi Institute of Technology : TNI)
1771/1 QUUWAIUINIT WUNEIUNAN LUAZIUNAN NN 10250

1771/1 Pattanakarn Rd., Suanluang, Bangkok 10250



U58415N15

@

JRIANENTINNTE A5.50ANT 15IARIHUT an1dumalulaglne-guu

ABIUTITUISNIS

'
o

1. fans13158 A3.5W15NY Sevdun andumalulagunun A uss
UWTINYIRUSTIUAENS

. ManT1n5e a5 lnduns duslne WINgIaEmAlUlagNTEBUNAITUYS
. ANANSIR15E AT.ULATEY AN WINeNFeAlULAENTEA0NATUYS
. ANANSI9158 AT.0ATUY SUBELIUUN andumaluladnszaoundninnummsainnseds
andumalulagnszanuinaidnunm AU

. A1Ens139158 AT.USEENS SAstenwAY WIngamalulagnsyIRlinaINsEUATINile

2
3
aq
5. Aans19158 73 25WIA Rarssml
6
7
8
9

. A1ANS1A15E ATIUE ASYNSANA
. 309ANANT1A158 3. 35YY LeRBUANG

. 399Mans19158 A3.UInTImml Wugussen

10.98978@M519159 AF.YUNE TUATLAU

AIZNTTUNTITANEUIIY

PNAINTUUING Y

U INY1AYVOULNY

av

andunisinnsleygndan

antuwaluladlyne-guu

9

I3
2

1. 304ANENT19158 AT.35INT ASLYIINSNEG 8. WEAIYMNNA Usvandui
2. {¥ILMans191358 A al qUasey 9. WNANENA UIgAEA

3. H¥emans19158 as3uninn lyevugied 10. WNa5988 uSuun

4. n3.U5EyY Yo 11. WgoAT1 NSNS

5. AS.ATIENGT UUNAS 12. waniuisn Aiaung
6. HYILMans19138 as.lndin eugIney 13, Wamenian 3590133
7. A58V MUK

NSANMDNBDIUIITUIGNIS

1771/1 QUUNAILINTT LYWAIUNAN LUREIUNA NIINNY 10250

Tel. 0-2763-2600 (Ext. 2704, 2752)

Website : https://ph01.tci-thaijo.org/index.php/TNIJournal

@

UNAIUIY

nesussansnshifidniuinveuls o fedunnusuRavouvedideuusiiieadiien

PRRunlusansatuiluanudniiudiuivesileu

E-mail : JEDT@tni.ac.th



mailto:journaleng@tni.ac.th

FIYUIURNTIAUANIITUIUNAIY

q

FRIFNANTINNTENANT  UaU19Uan an1nLFINTINEUEUA Ny
A1ERI13E A3.UTmME nyzanln PIAINTUUNTINIRE
AEN519158 AS.UNTA YA PNANIUUNTINEFY
J9ANEANTI1TE 9.0 TaE TITTTULAY PNAINTUUNTING Y
AERTINTE ASIE ASEMSANA PNANIAUUNTINEY
A33INa Aassal PHAINTUUNTING Y
AEN519158 ATIaNA 339A WIMEIRBUMETAY
Aan319158 Asnedyil wdedlnyad UWINYIRUSTIUAENS
FOIMNEANTIA1TE A3.SeRyE LAUTATAIY UNINYISUNYATANERNT
399A1ENI19150 AS.ATIINTAL U URINYIRELNYATANERT
JIANANTINTY AT.0TUA 3T UINYITUNEATANENS
$09ManTINTe A5 IunsAs Avideou UNINIRUNYATAENS
fomansase asdans qiving UNINIRUNYATAENS
A3.398 vany a0 UUAUATILAE AL INEANANINNTINEAT bay

PAFAINNITUNYAT URINYTUNYATFNENS

HYIeMans19158 asdeid dunes UTINGNFUNEATAIANT INSNUAATINY
HYIeMans19138 as.ginsty vuniug UTINYIRUNYATANENT INGUVIRATINN
599M1AN 319158 A Tedaniasna W INIaEmALULaENTEIDUNAITUYS
ATUYNIN INWUFURTTIH WINIREmNALULAENTTIBUNAITUYS
s0eansNTe ns.dudin quatan wninesemalulagnszasunanszuasivile
ATATING nIueN wninesemalulagnszasunanszuasivile
TRINEANTINTE 05.0057 AUFWFES W Ingaemalulagsvunasyys
HYI8eNanT1A158 AT NI W IngaemaAlulagsvNeAasyy3
HY38AEnI19158 AS.ANA I5AYS wInedeesinl

509FNANTIATE AT AndgITIal wninedemalulagsveaadnulnduns
JINENTINTE A5.UTNTIAL TUGUTIEIA andunsinnsteygr e
HYIeMans19158 Asaunsal AuLasey andunsinnsleygnidan

593MEN519138 05351050l BATeNa andunaluladuviaelde (AIT)

ATNIMUNNAT Yy UINYIFENTINNTUYS

ATHAUIU T3 Tuasyia m3lihdiuginie

Fans1a15d as.5ving s3Tuite University of Arizona, USA

HYILMans19158 asad Aaming WTIMYIREUNNNRLARLHD TR
5MNANTINTE A5.UTEYS a3uns andumalulagunu iy

HYIeMans19158 asdaned Jundsuangd UMY TN



JRIANENTITE ASINS dosana aoTud A TLUSINSANEnS

U

'iﬁ]ﬂﬂ’]ﬁﬁli’l‘i]’]ig MN3.LUARNN E]Qﬂ%ﬁj’)iﬁm wﬁmmé’aﬁaamm
Professor Dr. Michiko Ohkura

Dr. Tran Thanh Son

Shibaura Institute of Technology, Japan
Hanoi University of Science and Technology

Dr. Nguyen Duc Tuyen Hanoi University of Science and Technology

FRIFNEANTINNTE TNV FUITYNIY

S09ANEANT1158 AI.YUNE DUNTLAU

s

J99PNANTIANTE AT.IARNT I3NAATIUG

q

S99FANANSI9N5E MF.951NT ASLIIINSNE

L4

TRIFNANTINTE ATAANS WeATegnY

v
a

399ANEN3197138 A5.0lgna Audseada

a

593ANEN319138 05.105ENS LuRyIUMYEN

' a

BANENTIATE ATINIA a0

1 (% Y

J8ANARTINTY BYYR qiviny

JBANARTINTY AITAU LUAN13alTN

v e eXNp e eXp e e e

YIYFANTINTY LNWU ANEFISITUNT

e3>

ATALNIIEAND UONANST
A3.NuURYY AnRNsva
AS.ADU NIAN

o s

A5.48N8 §ITUNTUNEA

[ Y]

A7.90%5Y1 UUANNY

q

28F1EN519158 A5 3unTY Tvevuzed

VWANENTIANTY AT.AITINYTH SHUBUTAY

WANARSINTE AT NTTY ULIANSIATIA

WANENTINTE ATFANT EATmlAYINg

an1tumeluladlne-gu
an1tumeluladlne-gu
an1tumeluladlne-gu
anrtumeluladlne-gu
anrtumeluladlne-gu
an1tumeluladlne-gu
an1tumeluladlne-gu
an1tumeluladlne-gu
anrtumeluladlne-gu
anrtumeluladlne-gu
anrtumeluladlne-gu
an1tumeluladlne-gu
an1tumeluladlne-gu

anvumalulaging-guu

andumelulaging-gUu

anvuwmalulagine-

anTuwaluladine-

anTuwaluladine-

U
U
U
U
U

ny
ny
an1tumeluladlne-gy
ny
an1tumeluladlne-gy



UNUSIUISNS

Msa1sIAINssuAIanswasimaluladfndviadl Wuatuwsnluteludwazwuuunlvg weluiaun 2 9 9

v
A '

Huasusantunalulaging-gUu laaniunisdnrinisasi wisdudetiauenainuidevstennissd Unide uay
o = @ = & i = a & & Y o

UnAnw) anaatunsAinwinanigludssinanazinsUseme Jadinsunanuiduniwineuasnwsinguluatu
Wi 31NASINBIAMNAIMLATLIATEIN AuUnA1NITe Tlinsansiminssumansuazinalulagidvia

(Journal of Engineering and Digital Technology: JEDT) lasun135usesann audavinisdnsdensaising vie

a

Thai-Journal Citation Index Centre (TCl: https://tci-thailand.org) sgav Tier 1 10utia1 4 ¥ dussuniu
1 1n31AY 2564 — 31 FuAYN 2567 N9NBIUTIANSNsHANMuEla uavveveuAmiWsunnvIulidwad Y

ANNINatUINTaNTH

This is the first issue under the new name and new designed cover page of Journal of Engineering
and Digital Technology (JEDT). However, this issue has been the second edition of the 9" year since Thai-
Nichi Institute of Technology officially published this journal. The aim of this journal is to be a media for
presenting research results of professors, researchers and students from educational institutions both
domestically and internationally. Therefore, there are both Thai and English articles in the same issue.
Because of the maintaining quality and standards of published research articles, JEDT is accredited by Thai-
Journal Citation Index Centre (TCl: https://tci-thailand.org) as Tier 1 group for 4 years from January 1, 2021
to December 31, 2024. The editorial team is proud and would like to express the sincere gratitude to all

the authors who have submitted quality work to this journal.

JRIMEANTINTE A9.5AANT I5I0AATIUS

UIIUITNNT



L

2158159A2N5SUANENSHazINALUlaERINA

Journal of Engineering and Digital Technology (JEDT)

GUEITY

1

11

25

37

49

61

68

144

Adaptive Pseudocoloring Method based on Color Image Scale for Emotional Art Image

Thitiporn Lertrusdachakul, Kanakarn Ruxpaitoon, Kasem Thiptarajan

An Improvement of Product Locations in the Warehouse: A Case Study of Srithai Superware
Korat Company Limited
Sununta Ananchaisap, Chumpol Monthatipkul

A Plant Layout Improvement to Increasing Productivity: A Case Study Downlight Manufacturer

Patomphong Homsri

A Study of Air Quality Effect by Creating a Device Detect PM2.5, TVOC and CO,-eq

Vissavavit Rachnarong

Human and Luggage Analysis for Abandoned Object Detection
Patinya Tantawiwat, Trairat Sabaichai, Datchakorn Tancharoen, Nattachai Watcharapinchai,

Sitapa Rujikietgumjorn

Performance Evaluation of Consecutive Collision Avoidance Technique for Binary Tree Algorithm
Warakorn Srichavengsup, Kanticha Kittipeerachon, Titichaya Thanamitsomboon, Worawut

Chitkachornwanich, Chatree Thongwan

Potential of Biogas Production by Co-Digestion between Physical Pretreatment Sugar Cane Leaf
and Cow Dung

Nisa Pakvilai, Monthip Jankaew, Vanatpornratt Sawasdee

The Design and Development of Public Bus Complaint Classification Process for Service
Problem Tagging
Chakkarin Santirattanaphakdi, Suphakit Niwattanakul

vi



Journal of Engineering and Digital Technology (JEDT)
Vol.9 No.2 July - December 2021

Adaptive Pseudocoloring Method based on Color Image Scale

for Emotional Art Image

Thitiporn Lertrusdachakul'” Kanakarn Ruxpaitoon? Kasem Thiptarajan’

1523

Faculty of Information Technology, Thai-Nichi Institute of Technology, Bangkok, Thailand

*Corresponding Author. E-mail address: thitiporn@tni.ac.th

Received: 13 May 2021; Revised: 9 June 2021; Accepted: 20 July 2021
Published online: 13 December 2021

Abstract

Color can dramatically affect and arouse the emotions. In this paper, we propose a pseudocoloring method by
applying the color psychology of color image scale to create an emotional art image. The proposed technique
utilizes two key color groups, image segmentation, shape-preserving piecewise cubic Hermite interpolation with
uniform lightness difference, Gaussian filter and morphological gradient to develop an adaptive color mapping of
grayscale image. The key color groups of the desired emotion are extracted from the color image scale and the
color map is generated from the interpolation results in CIELAB color space for each key color group to the
segmented area. The simulation results show that the smooth gradient of key colors impressively transfers an
implicative emotion of the image. In addition, soft transition between key color groups by smoothing at the edge
of segmented area makes the image more artistic appeal. The emotional art image of the proposed pseudocoloring

method could enrich the digital decoration and color therapy in both artifactual and natural images.

Keywords: Pseudocoloring, Color image scale, Emotional art image, Color gradient
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. INTRODUCTION
Pseudocoloring is a widely used technique to
artificially assign colors for colorization of a grayscale
image or modification of an existing color image. The
technique is typically applied as a means of enhancing
a visual appeal and highlighting specific features in the

image. The color can be used to indicate the value of

image data for qualitative and quantitative visualization.

Pseudocoloring facilitates human interpretation in
various applications of satellite, thermal and medical
images. Many previous researches are both in
applications of pseudocoloring [1]-[5] and pseudo
coloring techniques [6]-[10]. For the research on the
application of pseudocoloring, Sankaran et al. [1] utilize
pseudocolor in visible-near infrared and thermal
imaging for detection of Huanglongbing (HLB) disease in
citrus trees. Several researchers work on applying
pseudocolor for noninvasive diagnosis and industrial
inspection. Li et al. [2] efficiently segment brain
Magnetic Resonance (MR) image by using pseudocolor
based segmentation with NAMS model (Non-symmetry
and Anti-packing Model with Squares). In [3], adaptive
pseudocolor enhancement method of radiographic
testing (RT) image is proposed for a steam turbine
manufacturing enterprise. The proposed method is
based on the image processing in hue, saturation, and
intensity (HSI) color space and the self-transformation
of pixels. For pseudocoloring techniques, HSI and RGB
color transformation are basically used which could be
user-selected color mapping, linear or non-linear
mapping, mathematically formulated transformation,
histogram-based color mapping and function-based
color mapping [6]. Other techniques are also
developed to improve the efficiency for the specific
purpose. In [7], nonlinear pseudocolor coding method
based on gradient value is proposed to effectively

highlight the disease areas in medical images.

The automated pseudocoloring based on contourlet
transform is developed in [8] for efficient Content
Based Image Retrieval (CBIR. Moreover, multiple
generative adversarial networks (Multi-GANs) [9] is
recently introduced to create more realistic
characteristics of the generated pseudocolor images.
Pseudocoloring can be in the form of global and local
color transfer between images [10]. The process
generally involves histogram interpolation, luminance
and texture matching. In this paper, we propose a new
alternative  application  of  pseudocoloring  to
automatically create an emotional art image. The
proposed pseudocoloring method exploits the
principle of color image scale with a unique image
processing approach to convey the image impression.
Our findings facilitate in the creation of emotive artwork
for both professional and nonprofessional designers.
The embellishment for more attractive and interesting
design through the use of visual arts becomes less time
and effort. The expressive art could also affect a
person’s mood and enhance in healing the emotional

problem in the color therapy.

Il. RESEARCH METHODOLOGY

Color can evoke the emotions without awareness of
subjects [11]. In this paper, we apply the color
psychology by means of color image scale [12] to
generate the emotional art image using pseudocoloring
method. The proposed pseudocoloring technique
begins with converting the emotion to key colors and
then creates adaptive color mapping according to the
content of grayscale image.
A. Emotion to Key Colors Conversion

The color image scale in [12] organizes the color
combinations based on warm-cool and soft-hard axes
and arranges them into 23 groups of emotions as
illustrated in Figure 1. The color image chart shown in

Figure 1 indeed consists of 160 key image words and



their color combinations which will be applied in this
stage. We select the desired emotion from these key
image words and use its color combination to produce
two tones of color groups. Each group has 4 to 6 key
colors sorted in ascending order of lightness. Four

emotions of romantic, pretty, sporty and dynamic are

simulated in  the experiment and their color
combinations are shown in Figure 2.
Soft
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Figure 1: Color image chart.

Romantic

Pretty

Sporty

Dynamic

Figure 2: Color combinations of the simulated emotions.
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B. Adaptive Color Mapping

The overview of the proposed pseudocoloring
technique is described in Figure 3. First, we segment the
grayscale image into low intensity and high intensity
using Otsu’s thresholding method [13] which is an
efficient way to perform automatic image thresholding.
In this technique, the optimal threshold is determined
by minimizing intra-class intensity variance, or more
practically in computation, by maximizing inter-class
variance. Therefore, the algorithm searches for the
threshold t that maximizes the function of inter-class

intensity variance o (t) described in (1).

op () = Wo(®Wy () [1o () — 1 ()12 (1)

Where W, (t) and W;(t) are the probabilities of the two
classes separated by a threshold ¢, and pg(t) and u, (t)

are means of these two classes.

==

Grayscale Image

|
Image
Segmentation ﬁ
Desired Emotion
Edge
B .
z. | Color Image Detection
s Scale L i
" Key Colors l'- GaL_lssmn Emotional '
Filter Art Image ﬁl\ﬁ
RGB to T
CIELAB Color | m—
. >4
Conversion Mapping ~[Me— =
i 1
Shape-Preserving Piecewise
Cubic Hermite Interpolation

Figure 3: The overview of the proposed pseudocoloring

technique.

The key colors obtained from the color image scale

[12] are converted into CIELAB color space with CIE

standard illuminant D65. The CIE 1976 L*a*b* is used
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because it is a standard device-independent color
space and is modeled based on the sensitivity of the
three types of cone cells in the human eye. Where L*
is the luminance or brightness of the color and has the
values in the range [0, 100] from black to white. a* is
the amount of red or green tones with the values in
range [-100, 100] or [-128, 127) from green to
red/magenta while b* is the amount of blue varying to
yellow tones in the range [-100, 100] or [-128, 127).
Then the first key color group is mapped to the low
intensity area and the second key color group is
mapped to the high intensity one. The shape-preserving
piecewise cubic Hermite (pchip) interoplation [14] with
uniform lightness difference is used to expand each key
color group to the intensity of the segmented area. The
pchip interpolates using a piecewise cubic Hermite
interpolating polynomial which has the advantages of
smooth connection, preserving monotonicity and the
shape of the data. Moreover, if the data is not smooth,
pchip has no overshoots and less oscillation comparing
to the cubic spline data interpolation. The color
mapping algorithm is the relative luminance mapping
between grayscale of segmented image and the results
of the interpolation. Finally, Gaussian filter is applied at
the edge between low intensity and high intensity areas
to smooth the transition between two pseudocolor
groups. The Gaussian smoothing kernel with standard
deviation of 1 obtained from the 2-D Gaussian function

shown in (2) is selected with the square filter of size

5X5 for soft blurring.

1 _ x%+y?
e 202 2)

G(x,y) =

2mo?

Where X and Y are the distance from the origin in
horizontal and vertical axes, respectively, and O (sigma)
is the standard deviation of the Gaussian distribution.

Boundary padding uses replication of the nearest

border pixel to avoid the artifacts around the boundary
of the image.

For edge detection process, morphological gradient
is applied to the binary image resulting from the image
segmentation. The operation of morphological edge
detection is described in (3) which is equal to the

difference between dilation and erosion of the image.

Edge = (A @ SE) — (A © SE) (3)

Where A is the resulting binary image of the image
segmentation process and SE is the structuring
element shown in Figure 4. The dilation and erosion of
A by SE are denoted A @ SE and A e SE, respectively.
The internal and external boundaries of the high
intensity regions can be then extracted as the edee and

smoothing areas between two key color groups.

0 1 0
1 1 1
0 1 0

Figure 4: The structuring element for morphological edge

detection.

[ll. RESULTS AND DISCUSSION

The key colors and their lightness of simulated
emotions are shown in Figure 5. The top row and the
bottom row of each emotion depict the first group and
the second group of key colors, respectively. The key
colors in each group are arranged in an ascending order
of lightness to prepare for the interpolation process as
the lightness value shown in Figure 5. Figure 6 illustrates
the example of grayscale image and binary image of
segmentation process using Otsu’s thresholding
method. The low intensity pixels are in the black area

while the high intensity pixels are in the white area of
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binary image. The example results of shape-preserving
piecewise cubic Hermite (pchip) interpolation are

demonstrated in Figure 7. The graphs show the

interpolation results in CIELAB color space with uniform
lishtness difference for romantic and dynamic emotions

of the image shown in Figure 6.

L* 43,99 58.81 60.63 76.54 8391 94.10

L*: 58.12 7298 78.82 83.63 94.19

Romantic

L*: 58.12 72.98 78.82 83.63

L*: 87.70 90.66 94.10 96.53
Pretty

L*: 21.36 30.02 42.85 53.61

L*: 41.58 5291 69.68 88.94

Sporty

L*: 33.09 43.99 50.15 88.94

L*: 23.04 54.02 69.68 88.26

Dynamic
Figure 5: The key colors and their lightness (L*) of the

simulated emotions (top: the 1% group of key colors; bottom:

the 2" group of key colors).

Figure 8 shows the color maps of all simulated

emotions for the grayscale image shown in Figure 6. o '

Figure 9 describes the edge between low intensity and Bmaryimége

high intensity areas of the segmented image in Figure 6.
These edges are determined by using morphological Figure 6: The example of grayscale image and binary image
gradient. used in the experiment.
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Romantic
Pretty
Sporty

Dynamic

Figure 8: Color maps of all simulated emotions for the image

shown in Figure 6.

The 1% key color group

The 2™ key color group

Romantic

90 %

80 |

70
60
50

30 e

100

20

. 0 40 2 ] Figure 9: The edge between low intensity and high intensity

The 1% key color group areas of segmented image in Figure 6.

L Figure 10 shows pseudocolor images of romantic

o St and dynamic emotions comparing before and after

= N applying Gaussian filter at the edge in the gray box area.
= It can be seen that smooth transition between two
100 ‘ tones of key color groups makes the image softer and

50 60

e =L more artistic while still keeping texture and detail in
. >0
B =k =20 a other areas. The wide regions in pink tone of romantic
The 2™ key color group ) ) )
and orange tone of dynamic remain the sharp details.

Dynamic
The final results of pseudocolor images for pretty and
Figure 7: The results of pchip in CIELAB color space of the sporty emotions of image in Figure 6 are shown in
image shown in Figure 6. Figure 11.
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Before applying Gaussian filter Before applying Gaussian filter

After applying Gaussian filter

o v

Pseudocolor image of romantic emotion Pseudocolor image of dynamic emotion

Figure 10: The comparison results of pseudocolor images before and after applying Gaussian filter at the edge.
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oy e

Sporty

Figure 11: The results of pseudocolor images for pretty and

sporty emotions of the image shown in Figure 6.

Figures 12 and 13 show other examples of

emotional art images and color maps using the

proposed pseudocoloring method. In our technique,
the color map will adaptively change according to the
image content and keep smooth lightness variation to
enhance the visual quality of sequential colors. The
lightness of pseudocolor is also consistent with the
grayscale. The gradient of key colors and the soft
transition between key color groups bring significantly
emotional art and impressed images as shown in the

example results of Figures 10 to 13.

Grayscale image with low texture

Dynamic

Romantic
Grayscale
Romantic
Dynamic

Color maps

Figure 12: The example results of emotional art images with

low texture and color maps.



CaV B A/

Romantic

Grayscale

Romantic

Pretty

Color maps

Figure 13: The example results of emotional art images with

high texture and color maps.

Although romantic emotion can map to both
images in Figures 12 and 13, in practice we recommend
the emotion of high color variation (i.e., dynamic) for
low texture image in Figure 12 and low color variation
(i.e., pretty) for high texture image in Figure 13. This is
to balance the visual perception of color and image
detail for the best result. In addition, the emotional
perception of an art image is quite complicated.
should be

Therefore, the objective evaluation

investigated more in the future.

IV. CONCLUSION
In the proposed pseudocoloring method, we create
an emotional art image by applying the color image
scale and a particular approach of image processing.
The grayscale image is segmented using Otsu’ s

thresholding method and adaptively mapped to the

Journal of Engineering and Digital Technology (JEDT)
Vol.9 No.2 July - December 2021

interpolated key colors extracted from the color image
scale. We preserve smooth lightness variation in the

interpolation and smooth  transition  between

segmented areas of different color tones by using

Gaussian filter. Four emotions of romantic, pretty,

sporty and dynamic are simulated in the experiment as

a guideline for further application. The results of

smooth gradients of emotive colors can convey an

impressive emotional art image.
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Abstract

The objectives of this research are gaining knowledge and improving the layout of the product in Srithai
Superware Korat exhibition warehouse. The current improper layout of the product in this warehouse leads to the
problem of not achieving 100% on time delivery. This research will use both the ABC Classification system and the
line programming module to rearrange the product priority and products that move frequently should be
considered to be placed nearest to the door. The expected result for this implementation of this exhibition product
layout is a decreasing distance of picking products in the warehouse for each order every month. The result of this
research is firstly, the distance of picking the product in the warehouse decreased by 22.54%. Secondly, the
electricity bill for the forklift decreased by 22.54%. Lastly, the total cost of the picking product process decreased
by 2.22% per month.

Keywords: Warehouse management, ABC analysis, Linear programming
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ﬁgmmtﬂu 18 SKU vaeumazUszenn Usenaunie M1, M2,
M3, ..., M18 lavin1s@nwinisdnnquanAiniudiunn
panvnedunlul 2562 way 2561 IagldudnnisdnuszLan
AuAnuanuANa1AgYURIAUAT (ABC Analysis/Pareto

Rule) 91nn1sAnwIASINYINbAnUI1 Tudesyesiian 2 U9
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AL AUIAUA UARIFUAITIANUTO VAL BAFUA LU UANUA

funLaneila (Fixed Location)

AN IOLARIEDAYEUAT T 2562
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100.00
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40.00
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5,000,000.00 I 20.00
} II..I---ff 0.00
M1 M2 M3 M4 M5 M6 M7 M8 M9 MI10 M1l MI12 M13 M14 M15 M16

B 2en718 (Umnsel)

—0— Y%aAzANYDAVY (%ral)

UM 3 : wansnswnslanansganuedum U 2562

uvaaian : Adsaum VN TN USHY A3lveguiesiuas Invry 91

2) MIUANNSVRIRILUUNSIELUSUNTULTBLEY
Sfundnmssanedufiitiuunanmsedeulnvesnas
Mevsndlnauses nslddmuuulusunsuadu Ao auns
Pldmsuntainssnnduilundduiegamnyay
dmsvdumusarUseinm Ineadedeszemelunissu
AuAedaassthaudesnainads saudanudly
MsdaLuauA I ElUNSRANTUIMEUSANS VRIS IR
wUUTUSUN ST A Unan ST SR AT US e
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fumiamsdaivaudnlundsdudlviiussansnm Segns
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#59fuuuiBendindnans (Mathematical Model)
sl (Indices)
i= pyfvasUsenndua ae (i= 1,23, .., 1)

j = dutvedlsu oy = 1,2,3, ..., J)

W1513mas (Import parameter)

R; = Anudnssudududnndsaiieuredudi i (wan)
P; = anulinisndududeenainadineiiouresdus |

(W1Lan)
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Eij = svogmslunmsinfouiieifieuvesdiud i 91nuUseg
Tudslau j Alawwns)

< a v ' A

Q; = Audesnsiuiidafiviuiideiiourosdud i
(WLan)
fauusanaula (Decision Variable)
Xij = fuusindulavesdud i lgsudeniedudluley
J

1 gausunansioei i nululew

Binary

0 lalwausunandaue i Aululou j

aunsilinune (Objective Function)

a
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1 J
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wansuet i Wnululey j vin 0 lugeusundnsiue i nulu
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TunsgaemuLsasAanssunINduINASINULURIUAT
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4) drdeyanie 9 3nn1siiuteyauwari1edu 9 1

U
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AUIBAUYLAREAINTIY

5) mafiusunndeyafanssuiieades uazUIuna
NUYBLLAYIINTTY

6) NMIAIINAUYUAeMEYeianTIL lagtduyu

FIVBIUAEAINTINNWNIMEY YSHaun1sUFTRNUS

5) NANNSN1TIVY

TurAdundatorsansaniunisainsnasundadudn
a YagtudIeuiisunisieunusdudlaeldnannis
ABC Analysis S21AUNSNA1TU89AILUVUNITITIUTLATULT
\Eu Lﬁ@ﬁﬂiﬂ@jmimﬁwmeﬁ’mﬁuﬁmwiuﬂé’q%uﬁﬂﬁ
\AnUszansnimanniign
5.1) m157AT123UUIN191UNI5IE0N 1N IS UNTUA T 1
pasaunlngldvannisvesdauunslalusunsudaa

NTUUID ULHURIASIEUAUDIUTENNTAANY dN1TD
wUsleuldianun 99 Tou fa30fl 4 wagszormaniaviy

a v

FuAluwsazlau #9519 1 5uveUSuiansea sl

a v

duAluudazifou fani5199 2 Inedeyadzinuildlunis

a v 4

FATIEAND VA ILAUINITIN9FUAIN 18T UATIAUAIN
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a

WINZAY Y bATEEENISUNSNEVAUAABLR DUAUNER

q

An57991 1 : wanaszezmereilawasiunsinulu-ndundududusrazdsenn (ow)

Et')'

Product

M1 M2 M3 Ma

M5 M6 M7 M8

1 | 0.0025 | 0.0025 | 0.0025 | 0.0025

0.0025 | 0.0025 | 0.0025 | 0.0025

2 | 0.0031 | 0.0031 | 0.0031 | 0.0031

0.0031 | 0.0031 | 0.0031 | 0.0031

3 | 0.0035 | 0.0035 | 0.0035 | 0.0035

0.0035 | 0.0035 | 0.0035 | 0.0035

4 | 0.0044 | 0.0044 | 0.0044 | 0.0044

0.0044 | 0.0044 | 0.0044 | 0.0044

5 | 0.0051 | 0.0051 | 0.0051 | 0.0051

0.0051 | 0.0051 | 0.0051 | 0.0051

6 | 0.0057 | 0.0057 | 0.0057 | 0.0057

0.0057 | 0.0057 | 0.0057 | 0.0057

7 | 0.0063 | 0.0063 | 0.0063 | 0.0063

0.0063 | 0.0063 | 0.0063 | 0.0063

8 | 0.0018 | 0.0018 | 0.0018 | 0.0018

0.0018 | 0.0018 | 0.0018 | 0.0018

9 | 0.0037 | 0.0037 | 0.0037 | 0.0037

0.0037 | 0.0037 | 0.0037 | 0.0037

10 | 0.0043 | 0.0043 | 0.0043 | 0.0043

0.0043 | 0.0043 | 0.0043 | 0.0043

99 | 0.0030 | 0.0030 | 0.0030 | 0.0030

0.0030 | 0.0030 | 0.0030 | 0.0030
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= o Ia
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FIUIUAUANNIVUA tneldndiuvaseanv1eLyinnu 94.75%

Y998aAVNLAUANINUA harlay T1WIU 25 tguannleu
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A5197 3 : wanansiaenawrUevaleulun1SINEUAT 8 51915 (To-Be)

X; i M1 M2 M3 M4 MS M6 M7 M8
X 1 0 0 0 0 0 0 0
X2 1 0 0 0 0 0 0 0
X3 1 0 0 0 0 0 0 0
X4 0 1 0 0 0 0 0 0
x5 0 1 0 0 0 0 0 0
X6 0 0 0 1 0 0 0 0
X7 0 0 0 0 0 1 0 0
XE 1 0 0 0 0 0 0 0
X8 0 1 0 0 0 0 0 0
X10 0 1 0 0 0 0 0 0
X1 i} 1 i} i} i} i} i} 0
X12 0 0 0 1 0 0 0 0
X13 0 0 0 1 0 0 0 0
Xi4 0 0 0 0 0 0 0 1
X135 0 0 0 0 0 0 1 0
Xl1e6 1 0 0 0 0 0 0 0
X17 0 1 0 0 0 0 0 0
Xis 0 1 0 0 0 0 0 0
X129 0 1 0 0 0 0 0 0
20 0 0 1 0 0 0 0 0
s | 0 0 0 1 0 0 0 0
22 i} i} i} i} i} 1 i} 0
X243 0 0 0 0 1 0 0 0
24 0 0 0 0 0 0 0 0
. 0 1 0 0 0 0 0 0
qi 5 9 1 4 1 2 1 1

JUN 5 : wansuinamadenduviwedeulunisnnsdui 8 siensnngluads (To-Be)
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Tudsto m Yagiiu (ASIS) Wiy 47.9406 Alawmssieiiou
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W 3 4 wihiu 143.8218 Alawmsdeidiou Tnonsadud
aeluaasduailvg (To-Be) agilszagnissiulunisudu
dudluurazlounuienaisludide winfu 37.1362
AlawnsAelioud MsUsEEENTINA DN SUBURUAT 1 Tu
Felunddudumnssuiisiuau 3 fu Sszeznesalunis
WHUAUAEMTU 3 T Wiy 111.4086 Alawnsselfiou
anunsnanszoznanlunsdududauenarsludide
Useanel 22.54% v935v88n1e5nlunsuduiuadeLfou

AIUN 5 way JUN 6

U 6 : wanssiuisvadlaulumsnedud 8 sten1snielunds s Jagdu (AS-S)

5.3) wWSguigunsaiaieinisiaensunisyedlylunis
1198ud1919lundduiniosenvievieuutas
(Sensitivity Analysis)
Tavazdiassaorunisaliflosonvrodudiinas
WasuuUas ?iwzl,ﬁaﬂﬁuﬁﬂumju Afg M1, M2, M3 fidl
yoAIBYINTIAN i%mﬁg\‘iﬁﬂ'ﬁlﬂa‘l@u‘lﬁ’mqﬂﬁﬁﬂLﬂiuﬁu X

A15197 4 WaTA157199 5 WagunuduaUselnndu

A151991 4 : wEARINISWAsULUABIBBRAYBLRNTY 5% Lasanad 5%

RIUIUNLENTIDBNIINARIRBLHBY

A51991 5 © wanansWasuLUaIewanvBiLTY 10% wavanas

10% 29I TUIUNLANTBBNINNAGIRBLADY

P . 4 . 4
§ FIUWWILaNT FIUIWWLENT
. | lurdewianse v . o
Fudn 29NAINARIAD 29NAINARIAD
whiou o X -
IRDULRNTY 10% | LRauanas 10%
(90
M1 16 303 246
M2 28 272 221
M3 q 262 212

AUABINT . o . 4
Y 4 Fruunwani Frumnwani
- W Nuiluagawd o o
Fudn 20NAINARIAD 20NAINARIAD
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WROWINNAY 5% | LReuanas 5%
D)
M1 16 287 259
M2 28 258 233
M3 q 248 224
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Abstract

The purpose of the study is to improve factory’s layout and production process, leading to the more effective
processes of downlight lamp and to reduce cost. Because of the long distance and duration of transferring materials,
the bottleneck process caused the delay. The study covers the analysis of the sample factory’ s need and problems,
using systematic layout planning, collecting fundamental information of each department such as duration and distance
for transferring materials, cycle of customers’ needs for balancing assembly line, designing and setting out the factory,
and adjusting the process and balance of assembly lines. The consequences of improving the factory reveal the reduced
distance in transferring materials by 33 meters or 27.04% and the reduced duration by 43 minutes or 24.57% accordingly.
Moreover, the results of improvement in balancing assembly line by using ECRS show the reduction of cycle time in
assembly lines by 64.08 seconds to 61.36 seconds, total of reduced cycle time is 2.7 seconds or 4.24%. The productivity
has been increased from 2,234 to 3,037 per day. The total increased output is 803 pieces or 35.94% per day and reduce
2 from 10 workers or 25%. These lead to the ability of the factory to support the increasing purchased orders from

customers in the future properly.

Keywords: Productivity, Systematic layout planning, Assembly line balancing
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unAnga
unanuilFinauenIsinwnansznuTeInMAMaINEan Juazessruialiiiu 2.5 luasou (PM2.5) Ui
asUszneudunsdszivedty (TVOC) way Ysunamsusulaeenlaniisuwin (CO,-eq) melulaznvusnavisnalulad
Sidnnsedind minerdosmdiuna ngunw lnensUszivsaunsaiiniesinganmennia itethuasiaindluraafen

WOFRANIBY 2563 B4 dunAu 2564 9nNadnsveINIsAnE UM PM2.5 neluiesinnuiiaeds 24 talussieiiies 31.50
/ 3 o o 4 / 3 o 4 / 3 o
1g/m” aglusgiud melueimsinde 38.24 49/M agluszAuiiunans warneuenein1siade 44.80 49/ M aeluszdu
= ) 4 o A 3 o = 3
Ununans Usinas TvOC melusiehauiidniade 8 daluwiaiiles 0.58mg/m agluszvd nelueimsiade 0.32 mg/m
i v i 3 1 v a v o i - Y
aglusedud uaznieusneAIsiade 0.41 mg/m aglusedAud uar Ui COreq neluviswinnuiidiaie 24 Falus

LA 3 o 3 o 3
AaLUDY 1122.73 mg/m aelusasady 983.97 mg/m LaTN1YUDNDIANTLIREGY 922.88 mg/m
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Abstract
This paper presents the study of air quality effect from particulate matter with diameter of less than 2.5 microns
(PM2.5), total volatile organic compound (TVOC) and carbon dioxide equivalent (CO,-eq) for indoor and outdoor
Department of Electronics Technology, Ramkhamhaeng University, Bangkok. By creating a device detect air quality

for the period from November 2020 to March 2021. From the results, It was found that the average PM2.5 of 24-
hour continuous is 31.50 ,ug/m3 for the inside office (good level), 38.24 ,Ug/m3 for the inside building (moderate
level) and 44.80 ug/m3 for the outside building (moderate level). The average TVOC of 8-hour continuous is 0.58
mg/m3 for the inside office (good level), 0.32 mg/m3 for the inside building (good level) and 0.41 mg/m3 for the
outside building (good level). The average CO,-eq of 24-hour continuous is 1122.73 mg/m3 for the inside office,

983.97 mg/m3 for the inside building and 922.88 mg/m3 for the outside building.

Keywords: Particulate matter with diameter of less than 2.5 microns, Carbon dioxide equivalent, Total volatile

organic compound
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Max Min Avg. Max Min Avg. Max Min Avsg. 33

Wi]ﬂ?]ﬂ’]ﬂu 2.77 0.00 0.56 0.28 0.00 0.04 0.89 0.00 0.29 0.30
SUAL 11.26 0.04 0.72 0.68 0.00 0.22 1.54 0.01 0.51 0.48
UNF1AY 4.84 0.03 0.68 0.84 0.00 0.35 1.88 0.00 0.48 0.50
qmmﬁ'ué 1.61 0.02 0.46 8.45 0.00 0.43 1.11 0.02 0.34 0.41
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Aladesau 0.58 0.32 041 | o044
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nadnsveaUIun CO2-eqady 24 Falusdeidosis T fid 1009.86 flgamadl 32.14 °C uazANLAU 47.90 %

meluiesinnu nelueims uagn1guene1n1s 310 150 RH 1ade 24 dilusellles uansdagui 11

A31971 5 1 U3 CO-eq Tuthafteungadniou 2563 fs fiunau 2564

U3uai COp-eq 1ade 24 Frlussaiiios (mg/nd)

Wiou angluvisviney agluenans ABUBNDIANT .
AnadeTm

Max Min Avg. Max Min Avg. Max Min Avg.
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Abstract

This paper presents a method to analyze videos for Abandoned Object Detection (AOD) and ownership
identification. Abandoned luggage is a risky event that can actually occur in many public areas such as train stations,
airports, or other important places in the building. Deep learning is used for person and luggage detection. The
dataset is trained for both people and luggage images including backpacks, handbags and suitcases for more than
12,000 images. In this work, we use the YOLOv3 model that can be processed in real time with 98% accuracy. For
ownership identification and abandoned detection, we propose a method that evaluates the spatial relationships
and trajectories of each person and luggage. Ownership identification yields 65.1% accuracy while abandoned

detection provides 66.6% accuracy.

Keywords: Abandoned object detection, Motion analysis, Image processing, Machine learning
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Abstract

Nowadays, RFID technology is very popular in tracking goods or users. But when there are more users in the

system collision may occur. RFID technology has adopted Binary tree algorithm to solve the collision problem.

The Binary tree algorithm is designed to resolve data collisions. When a collision occurs, the Binary tree algorithm

divides the users involved in the collision into two groups. The users in the first group access the first slot and

the users in the second group access the second slot. If the number of users in the system is relatively larger

than the number of slots. For example, in the case of 50 users and 2 slots this can cause consecutive collisions,

resulting in inefficient access to the channel. Therefore, this paper presents consecutive collisio n avoidance

techniques for Binary tree algorithms. In the second consecutive collision, this technique proposes to increase

the number of slots from 2 to 3 slots to reduce the chances of consecutive collisions. From the results, we

found that the proposed technique can improve the performance of Binary tree algorithm, especially in cases

where the number of users in the system is relatively greater than the number of slots.

Keywords: Binary tree algorithm, Consecutive collision avoidance, Channel access
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Abstract

This research studied the potential of biogas production by co- digestion between physically pretreated
sugarcane leaf and cow dung. The biogas production system was operated until optimum for operation.
The optimum ratio of sugarcane leaf and cow dung was 1:1. Sugarcane leaf was physically pretreated to small
sizes and 16 ¢ L' CaCO, maintained the optimum pH and alkalinity in system. The alkalinity can be maintained
between 1,480-4,640 mg L CaCOs; pH was 6.95-7.15. This is optimum pH for microbial mechanisms in the system.
However, before biogas production sugarcane leaf component analysis, cellulose 39.096 + 0.559%, hemicellulose
25.291 + 0.937%, and lignin 18.556 + 1.399%. The potential of the biogas production test by co-digestion between
sugarcane leaf and cow dung was found to have the highest percentage of methane production 65.11 + 0.30%,
highest cumulative total gas 1,978 + 3.54 mL, and highest total cumulative methane 1,148 + 5.00 mL. Therefore,
this research presented that sugarcane leaf and cow dung can be used for biogas production and that sugarcane

leaf that is agricultural waste can be material for producing alternative energy in the community.

Keywords: Potential of biogas production, Physical pretreatment, Lignocellulose
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Abstract

Bangkok Mass Transit Authority (BMTA) has a webboard for service user complaints on public buses. This
information is important and improving service efficiency. Now, the complaints are increasing, more different and
lexical error problem affect the accuracy of the complaints classification. Because the person has to analyze the
data by self. This research aims 1) to the design and development of public bus complaint classification process
from BMTA webboard by Thai dictionary-based approach and keywords selection by TF-IDF to create a corpus-
based divided into 4 classes: driving class, person class, vehicle class and schedule class. The result of text
classification algorithms, found that it was at a very good level. 2) to evaluation the accuracy of the public bus
complaint classification. Then, keywords matching with user complaints again and increase the accuracy of
keywords by Levenshtein Distance. In case that found the incorrectly keywords for create complaint classification
tag. The accuracy assessment of complaint classification is a very good level, especially one complaint issue. The
results show performance of dictionary-based approach on Thai word segmentation is suitable for the terminology
that has definite scope. However, found problems in same keywords to be duplicated in some class. For example,
loudness can be attribute from the person class or the vehicle-equipment class according to the origin of the
sound. As well as the unique compounding of Thai language affects to the accuracy of word tokenization. These
results will present an approach to data classification and will benefit to those responsible to improve the service

for customers.

Keywords: Data classification, Public bus, Thai word segmentation, Machine learning, Levenshtein distance
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favualy ntuagdummdaluauniiazaudonnnu u
nsdlfinudfiinangaduduientuszidendiiieniiian
wu Uszlea “duiamnaniiniitin” aziiuaindsnes
“0” uazusnfiuudlde “du” udminduidumiisng
dalusaziundssuiisualunauiynsufiagnudiin
“tfe” Hudeely ddnwadalfe “0” andidnusiazls
f131 “e1” fu “@1n” uwdedlfdendenigaiinuds
Fondndn “mn” wdnduazdumuasiisuifisudely
JunsUdsarldadnstiufo “du | ds | an [au |9 | wih |
Uru” 1y Tdsunsunisdnddndle (LexToPlus: A Thai
Lexerne Tokenization and Normalization Tool) a1
Tagiuawa 819899 1NNaUIYNSULENTRTOU (LEXITRON)
Tngldimaianisutsduuueniign uazgldarunsaiia
sensidn Welimngautunsinluldeu 2) made
fuugenadesniian (Maximal Matching) luASnsdn
FmugUuuuitanansaasndululiiomn wu Weiidea

v o

1 “lUmund” fagdals 2 wuu e “IU | v | w | §”

o a a, aao

fdruufsalainnu 4 waz “lU | w1 | und” ffidnuau

Y] Yo

ANFAbaINAU 3 35015l aanUamNUNYaINNLU

Y oo o v a | aada o o A 1w
LLa?ﬂJﬁnu’Ju@quaﬁJV}?jﬂ mﬂuﬂim%mﬂuaumwL‘Vl’mu%

v o

WenTsniimsdinAuuefian 3) NMSARAILUUALIME
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adatiaranudululd (Probabilistic Model) Tnetiada
M9LANYBIAILANTUNTNUBIAT (Part of Speech) LULNY9E
TunsAuamanuiiazdu eidanaiidlaniainuin

Y

ign F8n1silanunsaavdnalaaniinisdadiiuueiiign

N v

LazmIFaduuUaenndeunniign uilifed1fnAesesd
sudeyanisdnduazimusniniiveadiiigndes ileld
a¥19ada uay 4) MIReALUUAMENYMY (Feature-Based
Approach) #ifian5a19INU3UN (Context Words) wagn1s
\Andrufuresiudentfivesdn (Collocation) 1Nt
Tun13dnAT 1wy A1 “arnan” damuanan “wila” wie
“Uo” Tuvsunfavaruisadnailain “a1 | nau” lunng

o 1

AAUAUMINTUUSUNNUATIN “RUNTUIU” 2ELdaNARA1I
« y & [ v o 1aa o v =

710 | au” Wunadnslunisdad usisn1siidndusdesdl
Frudeyavuinluguagdesininiseuinisasisdiluuiun
vIonsiinsiuiuvesdudardl iwetmnldlunisdnen
W TUsknsudama I lnewuudnsiieuivesasesd
\and (TLexPlus: Thai Lexeme Analyser) fl4imafianns
SyudmenIeInouiines (Machine Leaming) lngande

[

1ann15 Conditional Random Fields (CRFs) S UA&Y

AAWYee BEST2009 vu1a 9 arudrlun1sisous 3
annsautsiiAatulal dluniwisisssme wied
waaslual laeenegnees Inglidesordenauiynsy g
dmiuihluuvsdilevniinatdszyuis (Named Entities)
visadolanzing ¢
smATeildndnnsdadlasldnauiunsy adn
mwilnelvieglugudnien (Term) mufidmualivuue
‘17'1'23@ WU ToA0 “Us 76 1av 5-70123 dnlrlunaduen
andu Lledudl 3 unsiAu 64 1aUTELM 06.30 U. WU
FONAATY 76 NU1BLaTeT 5-70123 Furllrluaauen
pndu lingaseidsavndewdiouungisuy3” agld
naawsd1 “Ue | 76 | 1av | 570123 | dlwuag | wen | an
au | e | Suii | 3| uns1ad | 64 | Laan | Uszanad | 06.30 |
W | WU | 5018 | @e | 76 | viane | laaving | sa | 570123 |

Fu | dlwuns [ wen [andu |1l | vee | 59 | 1Aeaw0 |

= [ =

3”7 A95UN

U

nou | 191 | auu | NIITUY

82

AnAnNuAUa:

da 76 wn 5-70123 dh'lusausnsndudiatuf 3
UNTIRN 64 LIRTUsENaL 06.30 U. WUSOLIAEIE TE
winaawiiae 5-70123 Tuihlvusseanaindy Livee
saldmrAswdouunFasuYs

a4 a
AAVULNAEARAF

b

a | 76 | @ | 570123 | A lvwad | wen | @ndu | dla
TuﬁlB unsAY | 84 | 1aan | dssuna | 06.30 | u. | wu
saLE | @ | 76 | wuna | wavine | 5a | 370123 |9

fvlvuss | wan | endu | Wi | wee | 52 | @nen
flau | @ | auu | pges®
Lrray I
{
a] =» 1 (Mu] =>1
[7T68] => 2 [goLual => 1
[lBa] => 1 [@E] => 1
[570123] =» 2 [wua] = 1
[ERued] => 2 [awie] =» 1
[U.Elﬂl =% 2 [9a] => 1
[El:mﬁu] = 2 [fu] => 1
[Luad] =» 1 ] =1
[fuin] => 1 MeER] => 1
[31 =>1 [7a] => 1
el => 1 ngpqan] = 1
[64] => 1 [fiau] =» 1
[La1] =» 1 ] => 1
[Usznen] =» 1 o] => 1

[06.30] => 1

Ll = 1 [ngaEuYsE] =>» 1

JUT 2 : nadwsmsnnawlneuuudamauiynsy

31n3UN 2 daansannsind luuiaz ALY
FuuAlue15isd (Aray) Nas1sdunuuiugy Wiemanud

YaariamuaiusIngluenas auAsu 1,020 Yoy

3.3) ueganIsAAAeNLAza3T19AAIAIANY (Data Selection
and Word Corpus)

NAENSAIINNISARAIINTEANUAI Y INEUTENDUMIEAI

o ¢ A

g9y 9 §1uUNIN dsnalieinsonisAnldenaAfniiiiie

s

N

(%

Y¥8ua (Data

Y

dranasiendeAdnd §idedanieou
Preprocessing) AoUN1IAALADNAIANNLTIAGIAIANY
wiad 3 Fumeu fil

3.3.1) msA9mnAIMega (Stop Words Removal) 1Ju
mathddiliiTeddaydedeninuesn nefinnunineves
Avdedonnuliiivasuutas dmgasinazusingegyn

daa1u wardadnudas drulvgazedlugudiassnuiy



o o o P

ATFUTIU ATUNUN

]

Weateanseluiivsslovdlunisiuunvuinny Aetuids

7 o [ [ a 1
aladnAmanduandnyusnly

aunsasnraananfalaas tnenlidwansenunalaning
wan nMsmdndmgadunszuunsivislivuinre iyl
ANAY DNIAAVUIANUNLALLIA I UNISUTEUIANA AIALE

Y 1 o

mammmqméﬁ’qmiwﬁ 2 $3UAUNITAITINAILAVLAE
\A3OIMINEITIANDY N15NTATRYI4 (Spacing) N15AdR
AmEu (Swear Word) waznsitdsuidnwsniundingu
T dusfuiinitomn wielideyaogluaniniiniouthly

Uszananalutuna bl

P399 2 : fveg A mgalunwiling

A1 A1 A1 A1 A1
ynwun | dustu | asswunn | Aewal | anu
flu A ASYHY Tna 555
89 fio NN ASu i
# oN] au Ay 0INy
lny oy g fign | 1Bou

atdlsfin Salinswseudeyaguuuuduiiamnsasil
ladnuanenaneisliinavidun1sviadinie (part of

speech tagging: POS), mﬁz‘q%mﬂww (name entity

'
o o

recognition: NER) Asdunguanfiinusingeieiy n1sm

L4 o = I

AUAUNUSVDIAT S2UDINTTADNANT AR UIaAN LT

aud1ffun1sieenzed Saanunsaidentdunnsneiuly
MUUSUNTOLlaYa

3.3.2) M3a719AvIAIAWY (Indexing) \unsguiunis
wlanenarsfiiuniwisssund Wasufivmesaiuise
WlauagUszananald nsadiedaididunisadredunu
Lana15 (Document Representation) 199 gjiug‘d‘u R
LNWesionans (Word Vector) fignunsasuameiinin
204A1 (Term Weighting) 191 A1LA87 (Single Word), 510
AN (Stem), 73 (Phrase), Y16y (N-Gram) w3aUselon
(Sentence) \Judu

v

nasani1tesenieudiuiu 1,020 518015 1404

nsrvIunsanAn T nelagldnamunsy uaznismdad

wyn aglaensisdmdnnndyn 1uideiasisiviionans

TngldnsmeardminguiuuAnfenen1sinseiimen
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994A1 (term frequency-inverse document frequency:
TF-IDF) JunadinfiiansaesAausenovvesinielu

Usgloawazianansiunan tagarliirdrduvesannielu

v

LBNASUNILASIEY [11] A28735n15n9dDm WeUseiiiu

Anudfguesrdetanasildudndiulnenssiuiiuau

v
o

wuusnglutenans udazgnananudidgylay

v
[

ASafidn
anufivesiilunguenansiaan Tnenstsbmingly
uiazanld 2 adefiinruduiusiu Aerauivead
(TF) LﬁEJWI’J"ILLﬁiazﬁﬂﬁ?uﬂiWﬂgﬂ@ﬂLLﬁiﬁﬁﬂuLLﬁia%LEJﬂmi

feAuN1SN 1

Swumiusngluenans
TF =

(1

FunumRualuenans

MNNNUMAIANURNRLlUAIINDvewendns (IDF) lay

'
[ e

nslsamiminfuaudnuusdlfidusunuresenas @9
arssUsngoghdudwiuninludemvenenarsiane
atutu uarUsingegtoslugnvasonatsiivdorun
NNUIARTIIMsIUTeANLTIAIANLENSUTIN YR
AuANvzIieIegfel ldausaduwundoninuladne
weiaudnvarduiatududuusnaluyn 1 nans
wansinnudnwazdinaldanisalfidudiunues
wonanslel Fsdesmenmuiinndusng faunsi 2

v
o

SuuenasieiuanleRaTun

IDF=log( ()

IuuenasndmmiuUngey

ANUATATIUIULBNANTNINUAT LG LUN1TAINTUN (n)

' v
ANa o o o

Wiy 1,020 wagdnuauenansidimadulsing g (DF)

v
o

geanliiiu 1,020 sgwudnAfiusinglavesasetuasgd

ANMINNDYD98NE1S (DF) 1 01bna 1 1T LN UNInLnAY

< A | ° A A P
Wuelaneg 1u @1890U91979 WYARS AENIUN LU

v
va o

s dnuifeieiansandadeyadinaesn Weswindu

=

Joyailifnasdonisusdussnulunsieasounsliuinsg

€

o ool

S0lAYENTANS1T0E ALVABLNBIAANITIAATY wazdndu

a o A

wiladuddniddyildouiinanmnusinglunauynsy

suinanauadlavselinslavesyly nasnaurviudng

(Transliterated Word) waga1@nviuaas (Slang Word)

v ¢

PHINUUILUIAIAUDVIAANS (TF) LagAIAINUNNEL
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' ° v

Tuarudveaenals (IDF) voduAasAl N1AuAuLNanIAn

U

[ Y]

ueBNUNLe FeEUNISA 3

v

o o

YIRUNNEUNTOLENANENIEN

TFIDF = TF * IDF (3)

v ¢ o o saa 1

MINUASWSILWUSANYITTA TF-IDF annLenansviaviun
Fudumdniaduuldufiedulaninudfyveenans
auLuAndgnnanisissiigauasliliusingegvane
lnansiuauly etindndenaudnvuzdmivaiiends
Adwlunsaundgmilunslauinig

3.3.3) msiéenqaidnwals (Feature Selection) iaan
JuuRuANYUEiinaneUsEANTAINNITTIMUNILIANY
Foru FadufinvesunAnnsairsnudnuarlniain
AMANYUEIAY [12] LYy M31ANLALENENT (Document
Frequency: DF) M3niAtasauna (Information Gain: IG)
WaaMIMANEDA LAaA23 (Chi-Square) Wudu

mu%%’&ﬁﬁ%LLuﬂ{]ﬁymmﬂﬁu%mmmé’ﬂwmwaﬁa
YouFuunuiionats (OF) inuveslulivueinesdnig
YUAILIAVUN TN ARLEBNAIANTNIINNTEUIUNITFAAT
mwilneaindedoaseudiuau 1,020 depru Anduies
oz 80 udraidenineide Tamdwidnau 118 f andy
Widomaduan 3 viw Suunddwiifeatestuns
FouTsumuuTunnshiuinissalagansansisae s
sonilu 4 Aana muuTuMNITIiUINIalnga TS IS0
1eud 1) Aananstud 2) eanagduinagniinauglvuims

3) AANAYIUNINULWALBUNSAILAUINIT WY 4) ARNELIEN

v
2.

WaEAITLAUTD NTURITE

@

aiumdnsiludnwazgann
(Bag of words) [12] f4n151991 3 fauazidn (Import) ¢
gudoya MysQL dwmsuthluasiedsidniiieldlunis

FUNVBIDIIUUTOLAYEITANTIT Y

A597 3 : MsTaAuF AU Fng

AaNET 1 AaNaN1STUT 46 An

Fusaisn Tlven3u | wsnnsydude | funszann
aete Alvuns | Fuiauen 20nliTn
Jaaurn | Fuuds Unaniin ugetne
pansaney | Feonldain Fantin

a v & o w U o @ & 1
FHITNN 3 : ﬂﬂiﬁ]ﬂLﬂUﬂ']ﬂWVﬂuﬂaﬂﬂ’]ﬂWV] (mB)

84

Aaan 2 anadluduasninaugliuinig 31 M

Tigaw | lWiflansew | deads TaiBaudu

aidnen WEINE Talnsdwi TUINE

neumy | ldfeuns Runay Fuku

lafldunar | gquyvd Hndnth

Aanai 3 AandguwuzuazgUnsalliiuinis 26 M

wasidy uosldifu | woeise S

violowde | 1Foand ATum Falails

Lo viabus wiesgutns | lidussezin

Unlyialin | d130 LainFould

ARNET 4 AmEALATNNSIAYSA 15 A1

ponsadn | souu Wiasa oALANLA

0AUY P saldiwe Timsean

Taifise \isfien 18396 T0%UA

wan Jdowsn s0Uoy

91 TUdIHAENEIINAISHART UILENIHARTY
Wordcloud [13] fifidnwazidungudiiduitumieutou
e itsuanslifiudemdnyidrdla ety Inaddil

=3

ANUDEINTY

[ v 1 &
wanswatludeanuauining wazlaaswndu

1Y

FoAnuvuimdnasuinudiiu Ineauiavesiiuegiu

ANUDYDIHATNEIINNTFAAAT AIFUT 3

Txanilne

WSNNSTAULR

"Luumsmm

W9 R ) U

aansn JE LA ogtaﬂﬂw
1haunin it A 5161 f"’{’))
%ﬂuaﬂwwé%,
IRENFY 3,
waslifiu =
chIgN bikifo

JUT 3 : Msuansnunvessig Wordcloud

4) NaNN539Y
NuUITeFuiiTngUszasAiiooanwuukags Wl

ATTUIUNITIHUNVBSDIUTBUTALAYAITANSITUE hazLiie



Uszilluanugnaearewanisduunteseuiousalagans
as15aiy ulswansAnwareiuTena SuaziBundsil
4.1) HANTOONUUULATHAILINTZUIUNITTMUN TR TS U
salpgarsasisaly
nuAteilllsnamatoyanudeieusouiinuuuivuein
U9IDIANITVUAMIATUNTUNN wUseanilu 4 Aataniy

USUNNSIAUSAS laun 1) ma1a@n159ud (Driving Class)

'
1Y

117U 504 518113 2) AaaRTUTRaENTnUlIUINS
(Person Class) 9113U 275 519015 3) ARALIUNINULUAY
gunsallsiuinis (Vehicle Class) 313U 155 518n15uae 4)
ARNELIAILAENITLAUSE (Schedule Class) §1uau 86
s1ems Tnediddwinigndmdendiuiu 118 ddaiuniely
AAIAENTIlLEN Yoz g IR

nsuUasudddnyt (Term Weighting) [12] \fiea$ns
Frunuiloniveionans (Document Representation)
dwiuldlunsruiunisseud Wedluguuuuveinnes
wenans lnensuTeuiiisuseninamdwiiusnglude
Yoaousnlawansansisagauiszylilunaatuddmid

ca v '

Wivegluged wdrtudruauddnifidunuainudazde

v
° o °

Sau58u WiBUIAMUDUIAIUIIMNANUN NNV IR AN LG

ALANPUAIRU AN 4

o

A13197 4 Msudasiriadnilugunuuvesinmesionans

vy AW
VDIDILIYU Aad
Wi |W2 |Wn | Wigg
1. Uns Prompt Card ... 0] o0 0 | Vehicle
1Y 2 a ' v
AU WU ‘hﬁlaﬂi‘u
0.1 0.1 Driving
Hlagans
. SoLuadne 26 satlessnn... | 0 | 0 0.1 |Schedule

2nA19197 4 dhenthwiinvesidmsiinaiafauuuly
n1sdunngudeninu luguwuuienans .arff [14] dmsu
UlUsnTunnT (wailato environment for knowledge
analysis: Weka) tfie3tasizviuazdiuundoya

(Classification) Fam597 5
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M13799 5 : Audnvrvestayanldiuun

fauds | vladaya A1a5UNY
Wy numeric | Avmiind@ 1 @usaia)
W, numeric | Avmtindi 2 (aventu)
Wi, numeric | At n ()
Wigg numeric Athmtinend 118 (satfen)
1) Driving class
2) Person class
class numeric
3) Vehicle class
4) Schedule class
ATeTuiagldnnsasaaevnuvleitu 10 4a (10-

Fold Cross Validation) [14] Insuusdayasenidu 10 4n

Toyaynl 1 Iluyadoyannaeu (Test Data) wazdn 9 n

Y 9

A

Mdelfduyadayaiindu (Training Data) 91ntuUaewYs

v o

Joyatinludugndeyavaaeudiimioduyatoyatiniu

1%

uglauasuns 10 gndoya

Y

st duisitendieldan
ANURANAIAVDINATHTIINNTAUFRNYA TR NH LAY
Yatoyanaaeu Miduuntesoussusalagasaisisugly
nuiteFuildsaneifiuniniouiveandes (Machine
Learning Algorithm) Tun1sd1uundeoni1y (Text
Classification) LL‘U‘UﬁE:d:aau (Supervised Learning) 3 il
[14] loun

1) FnnosMINAosLUYTU (support vector machine:
svM) Tdwdnnisvesaumsidunsslunisudsngudoya uan
Inszopinannidunsaiieniouifisuauigndes

2) wauileLsaiuiues (k-nearest neighbor: KNN) 1un1s
Fuunngudoyaifinuantlndidsadiuiign K ndu s

ATUIUATTE

8119381171997 (Euclidean Distance) 184

aya Teyanianuasigadsiuniniziszesvinaey

e

o

Y
Juyuil

°

947 WA K 1WiAu 3, 5 kay 7 auanau

3) wpsifunsoumnanety (Multi-layer Perceptron) tJu
danesfulassngUssamiiisy (artificial neural network:
ANN) ﬁLﬁauLmumiﬁwmummimqsmﬂszmmmqué
Tnodousefuduluun (Node) vanedu Aritafduveus
avluuainanilnay (Train) Ingdertdaundusinlilae
wuuflannsalimimdnduteyatndn ielildusznniign

FunauluaUa1eng
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MyinUsEanNsnmAIsIUnAaNadeIsssuTalABAETT
as1suzuUUUsIiusEAnSnmenansiigniden uadile
SesafuANNAaIeAad [11] Usynaunie 4 A1 lakAa 1) A
ANNGNADY (Accuracy) 2) AinAuukaiugn (Precision) 3) fn
A21158an (Recall) way 4) ArUszansainlagsiu (F-

measure) %38 F1 score AYANN1SN 4-7

TP+TN
Accuracy = ———— (4)
TP+FP+TN+FN
TP
Precision = (5)
TP+FP
TP
Recall = (6)
TP+FN
Precision*Recall
F-measure = 2 * ————— (7)

Precision+Recall

'
[

TP fie Iuuteyaiignassfigniesn
W

FP Ae duiudeyaiidanaiafignsiseani

Tng

'
¥

N o Fuiuteyanignsies urlignfsesnin

FN Ao dwnuteyafiianaiauslignfseensn
NaN1391uUNYe3aL58Usa (Classification Model)
1AgE15E1515ULIN 3 8an0INU AIETNNOSNLINABS
WY (SVM) Lenfleisaiuiuas (K-NN) Arviun K wiaiu 3, 5
wag 7 Muannu warlassneusyaimiiisn (ANN) lanaans
AIAIUYNABY ATAINLNUET ATAINTEAN Lag A1

Useansnmlagsiy fan15199 6

AN5197 6 : HANITIMUNUDSDASUTALALATANTITONY

mewmallAN1seuIveLATes

dane3fu | Accuracy | Precision | Recall |F-Measure
SVM 87.380 .9010 .8740 .881
K-NN (3) 87.210 .9000 .8720 879
K-NN (5) 87.030 .8890 .8700 .875
K-NN (7) 86.860 .8980 .8690 876
ANN 91.090 9310 9110 915

A58 6 Wan1537uun (Predicted Category) 99
JeulgusalagansaIssauemIgnAliAN1SITeuIve AT

wud laseneUszamiiien aianugneedunisdiuunas

86

Miga 99 91.09% A1ANLIUEY 93.10% A1ANUTEAN
91.10% warA1UsEaNSANIAESIN 91.5% NBINANIAIANA
fasrvuaunsanlwunteseussusalagansansisue

loag1eliuszansnn

4.2) HaMTUTHUIUAIINGNADIYDINANITT U UN VO TDUTEY
solnea)sarsIsaly

va

NIvele

Y

Wunisdmasinnisideluussgnaldauasa
d3579A83AANY (Corpus-based) 41u7U 118 A LMAEDU

o

Juunteienssusalagansasisusiuyanaaey (Test

¥

Data) 914U 255 18A14 W1gA18NTEUIUNITAAAN
mwlnelagldnauiynsy uiddugssninmdniiude
YoaFouangld leAaufinduundgminisliuinig
(Service Problem Tagging) wuatdu 4 aana leiun aananns
Fud panaffuduagninaudliing eanasumnuziay

gunsallviuinis uarAnnalauazNsAuTe AIgun 4

HarAusEua:

ARTAETUATHUE WA =
Funsalliusns

saleaassEa e ATuEIn SOERE101 @Y
vafinuii-ge60 afusiainfialadeduin aldaud
FeuassEdnsauatn oS L s LA R UL U A UL Y
tunansEnuRna TN gasuatas WiidT el

FunansEny

soleadsseang | aTush [uan | sewd | @) 101
wravisndien | 118960 | afud [0 | 7] 2 | lawde |61
wn [Vt | a9 | dyasdeedn | vae 90 | uawas
[ "Ll | WA | WA | WU | e0u | wiaceu | 1Es | Ba
ATEVY | A | AT ] e | gean | | das | v
T1anne | 8%y | HanTEiy

at

_ padwsinmadadn — — Adniluadadoya_
Array uaside

: uaslifu
[salpad@sdssa ] =» 1 3
[ATusin] =>» 2 Uszgwily
pnnl => 2 saLmAT

[sad] = 1 o .
[an] =» 1 xoe || biviumzEniT
[101] =>1 | d@nadia
Laavadau] =» 1 |\

[118960] => 1 B, T 2

FE TR TUWTE

uaraUnsollFuims

JUT 4 : wan1suundeiosseusalagansansisne



1NJUT 4 110MTIFBUNATINYBINITTUANAANSAN

¥

nsanAiumdniluadeiAnviieglugiudoyaveusiay

[

Aaa mnAaTalnununIsUIINgeIA i nualIluags

o o

mdmst azvinsieufingaesdevesranaiu q lnensduad

Andulunsasadaiuazsinisnsivaeud3suiiouddn
2N 4 AaawUUILGY Arukadnsmaduundedeniou
uAazsIensIeaunsaiil@nnndt 1 win aanduazuiin
asguteyadnads evauemsaumadunmdeyasoly

athalsfn esandunstideseadeulunislduinig
ngld FatniAndgmianunainratevestenitud
wanAaiuAImuTUNTe LU naenIuAMURANaInlY
ﬂ’lﬂ%ﬂﬂiﬁ’]‘ﬁlLﬁmﬂﬂﬂ’mmé’ﬂﬁﬁﬁ@LLﬂLLGii@J'i;ngFLﬁFUENm%
danalinaansann1sRndaaunlinsatuAANIluAa

Weglugudeyavgldansavinisiuale

Y

AANIIT
AauaziuladInNATOUARUUBIAGIAIANTIdINE
ogaBarionnugnAesvemadnslunsiuundedeseusa
lngansansnsae eg13lsna mnazliindsddnvinseungy
% o & a o w ¢ a a
ATUIUINTULNNAANALIINAIUEANAIA 4 BiA [15]
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2 7 u 3 a + 3 ° 2

g 1 2 3 4 5 6 T &6 9
=1 0 1 2 3 4 5 6 7T 8
12 1 0 1 2 3 4 5 6 7
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al3d 4 3 3 2 1 2 3 4 5
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The Levenshtein distance is 1:

sizisat57 don't change # at position 1
#igsat5: don't change “at position 2

dusaisy replace gwith vatposition 3|
#usat52. don't change 7 at position 4
#usasr don't change a at position 5
#usa57 don't change ¢ at position 6
#usae37 don't change 7 at position 7
#usas don't change”at position 8

#iusaisz don't change 7 at position 9
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[1] Tudy 33938%, N19AN®INITINIY: NanNNIsUaENTaAAN® ), RUNATI 4, nTamne, Usenelne: drinfiud

PRBINTUUNTINEFY, 2548.

208197l 2 N1581999n215815 (Periodicals)
Basic Format:
[Number] J. K. Author, “Name of paper,” Abbrev. Title of Periodical, vol. x, no. X, pp. xxx—xxx, Abbrev.

Month, year.

95



21581535 sUAEASHazINALUlaERINA

Uil 9 atfudl 2 nsngnA - SuaAu 2564

Examples:

[2] N. Dechampaiand K. Sethanan, “An application of lean manufacturing system in the textile of lean
manufacturing system in the textile and garment industry case study: Wacoal Kabinburi Co., Ltd,” (in
Thai), MBA-KKU Journal, vol. 7, no. 2, pp. 13-27, 2014.
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