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Abstract

Air defense is one of the major missions of the Air Force. The first step is to find objects with speed
which could pose a threat to national security by using radar. Basically, any object first detected by radar is
determined to be an unknown target. In other word, it is a flying object which type and owner have not yet been
identified. An accurate analysis of aircraft type and owner is an important factor for the decision on how the RTAF
responds to the situation. For example, if it’s an opponent's combat aircraft, the RTAF will be able to intercept and
alert aircraft units to defend the air base with appropriate tactics.

At present, the analysis and identification of unknown targets are being handled by expert staffs with
experience in operating and training with allied forces. The accuracy of the analysis depends on the capabilities of
each officer. Training the staff to be competent and specialized in this field takes several years. The capability is also
relevant to the aviation services that external agencies require, where the compensation is much higher. As a result,
the resignation of the personnel of this group to sign contract with such agencies continuously occurs.

To solve this issue, the researcher constructed a model for predicting unknown aircraft using the data from
the air traffic analysis system of neighboring countries owned by Directorate of Intelligence by implementing data
classification technique i.e. the Bayesian Network, SVM, and Decision Tree. The best result was a model derived
from the Random Forest technique, because of its high accuracy in prediction. The researcher believes that this
model can improve the decision-making process of the commanders more quickly and appropriately. The results of
this research will be able to solve problems of expert personnel shortage and reduce the dependence on the expertise of
specialized staffs in accordance with the concept of Smart Weapon Systems, which lead to the selection of the Smart

Tactics of the RTAF.

Keywords : Data Mining, Random Forest, Decision Tree, Deep Learning
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Abstract
One of the crucial factors that affects significantly the highly energy consumption of air-conditioners in
building, is the temperature inner and outer of walls. The highly requirement of energy is typically due to the heat
transfer from Sun-heat through the outer surface into inner surface of the walls. In order to decrease the energy
consumption used by air- conditioners, the current study applied the mathematical model to calculate the
temperatures within the walls made of three different materials; concrete, bricks and concrete blocks. This study
evaluated the different thickness of each wall materials which were 20, 30, and 40 centimeters respectively with

different thermal conductivity as well as material density. By using one-dimensional heat equation as a governing



10

a d = A
’J1iﬁ1§’3ﬂﬁ1ﬂ1ﬁﬂ§!m$L‘Vlﬂjuiﬁtl‘u1m§?Jﬁnﬂ1ﬂ

equation used to describe the heat transfer from outside to the inside of the wall and to the inner surface of the wall

and using finite difference method to solve the governing equation. The results showed that the lightweight concrete

wall has the lowest heat transfer that would be recommended to use as a wall material.

Keywords: Heat Transfer, One-Dimensional Heat Equation, Finite Difference Method
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ABSTRACT

The purpose of this research was to analyze the cost of disposal of infectious wastes between using in-
house autoclave technology or outsourcing services: a case study of Bhumibol Adulyadej Hospital, The Royal Thai
Air Force. The study indicated that the total cost of infectious wastes through the autoclave technology , in case of
5 baht/kg fee, was 5,816,779.60 baht (25.29 baht/kg on average); while in case of 13 baht/kg fee, the total cost
was 5,908,757.20 baht (25.69 baht/kg on average). On the other hand, the total cost of infectious wastes removal

using outsourcing method, in case of 5 baht/kg fee, was 2,931,320 baht (12.75 baht/kg on average), whereas the
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total cost, in case of fee 13 baht/kg, was 4,770,872 baht (20.74 baht/kg on average). As a result of this study, in

order to minimize cost, outsourcing services should be taken into account rather than autoclave technology for

eliminating infectious wastes. The study results can support resource allocation management as well as decision

making of implementing an approach for hospital wastes management.

Keywords : infectious wastes; cost-effective; autoclave technology
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Abstract

This objective of this research is to select the suitable method to apply with Royal Thai Navy Maritime
Patrols in order to reduce the number of ship. Which is used the Analytic Hierarchy Process to support methods
obtained from the relevant literature and research in 4 methods i.e. Satellite Technology, Unmanned Aerial Vehicle
(UAV) Technology, Underwater Sensing Network, and Radars. All information used in this research were
collected via questionnaires surveys and interviews from the expertise in maritime patrolling with the 4 methods
and person who works in Naval Acquisition Management Office (NAMO). The survey is asking both participants

to indicate degree of perceived importance level of each factor to select the suitable method of Royal Thai Navy
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Maritime Patrols. Pairwise comparison was applied to prioritize the factors by score 1 to 9 maximum. The research

result revealed that the most important decision factors affected the selection the suitable method of Royal Thai

Navy Maritime Patrols ranking from highest to lowest were User’s safety, Risk of an offensive, Usability,

Reliability and the Preciseness of data. As the result mentioned above, the suitable method for the Royal Thai Navy

Maritime patrols is Satellite Technology.

Keywords: Analytic Hierarchy Process, Royal Thai Navy Maritime Patrols
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ABSTRACT

This research aims to study factors related to the volume of electricity production from organic waste.
The collecting data from the survey of quantity and composition of waste obtained from the amount 292 days in
the Nakhon Ratchasima Municipal Waste Disposal Center. For data analysis, the stepwise multiple regression was
used. The result showed that the most influential factor in the volume of power generation from organic waste was
community waste, followed by food waste, fresh market waste, and sewage, respectively. These all influential

factors could explain variation in the volume of power generation by 81.70 %.

Keywords: Organic Waste Composition, Produce Electricity from Organic Waste, Multiple Regression Analysis
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M13197 2 A1 Variance Inflation Factor (VIF), Skewness, Kurtosis {482 Durbin-Watson

Model VIF Skewness Kurtosis Durbin-Watson
Y -0.19 0.05
X, 4.47 -0.21 -0.01
X, 5.98 -0.20 0.07
X, 3.93 -0.08 -0.15
X, 2.82 0.37 -0.58 1.78

M5191 3 WA ANOVA M5 A5 1ZHnANBoNY M

Model Sum of Squares df | Mean Square F Sig.
Regression 47648.302 4 11912.075 |320.886| 0.000"
Residual 10654.152 287 37.122
Total 58302.453 291

a. Dependent Variable: Y

b. Predictors: (Constant), X,, X, X, X,

' ¢
M3197 4 Mduilss@nsnmsonoentga

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) | 158.056 13.811 11.444%* 0.000
X, 4.098 0.767 0.362 6.789* 0.000
X, 3.207 0.604 0.258 4.183* 0.000
X, 4.536 1.069 0.212 4.244% 0.000
X, 0.770 0.232 0.141 3.316* 0.001
Dependent Variable: Y, R’=0.817

*P<0.05



9 15 ups1an - SuNAN 2562

a 1w a £ o
8.3 Nams AT IzHMduTzansvesa s
210A13199 2 AAT12HA1510A Multicollinearity
@ <)
woadnlsaung (X, X,, X, uag X,) 1auiu
daszaNIYDIAIIDase WU Alsdasznned
v
a1 viF liinu 10 aniu a3dwaldnaivesdnls
a v I A 1w A 12 v o Jdo
dasznnaniudaszaenuvnse lulianudunusnu
Han1sasdeuzunuMIuINUIILIVI R
. A N o
vosmmNuAaIananu veeasau (V) wun
AR (Skewness) 191191 - 0.19 azAIAN 1A
(Kurtosis) 11101 0.05 vo3ams0d52 (X,, X, X,
ez X,) wun danuadimiiy -0.21,-0.20, -0.08, tag
0.37 1azA1AN 1auNINY -0.01, 0.07, -0.15, 1A
o v o & PRI ¥ @
-0.58 amday aatiu djdmalaindeyanivesdn
9
wilsauuazvesd il soaseneiua UN15HaNIaT
a I a 1
nuun@ wamsasdeunnuludaszuesninam
aaaadeulaslyadAnaaeuved Durbin-Watson
) v
WU A1 D-W 110U 1.78 Fadiaudnlng 2 aaiu agil
Yo A 2 a o
walanmanuaaanaeuiludaszaenu
8.4 WAMIIATITHDADDENA
A5 1A 3 MU MIAATIZTNI0AD DT

o [

= g’; dld 4
Wy uvefIavezng 4 Uszian Tadenudusiug

o = a @ a 4
ﬂ‘]Jﬂill”m!fﬂiNﬁ@lWﬂNnAVlWﬂW1ﬂﬂlﬂzﬂuVﬁﬂ NWuUN
A

A1 F1N10 1 320.886 tiag P-value < 0.05 %99971

]
aa A v 1AW

Teddyneaia nueniuniiaulidaszedaios
(3 Ao @ v Jdou o

1 s adanuduNusIuAulsaw [15]
FMTUNanITAIINARUANNANHUT A UAINLS

1]
o A

daszuaazal Nraaeaulsaiu nun awlsoase
nadaNuFuRuTAY Y ednaiidedragnieana
(P-value < 0.05) [13] TasdSuavesguay (X)) U
anuduiussuYTnamsnaandsau liiuin
ﬁqcﬂ FOINNVILIABDINT (X,) VoZRNAaIAaa (X,)
wazdalfna (x,) Tae fardudszdniuinsgin
(Beta) 111101 0.362, 0.258,0.212 t1ag 0.141 AUa 1A
W inauesSusiina 4 ¥iia a0 weTueAI
nlsdsauvesSnamsnaandsau liinvey

a a VY = a 7
aumfﬂmaﬂaz 81.70 FIFTWITDUATIEHNITDANDY

47

anuduiusvesiuls Y uavdulsdaszyndalu

v
sivesaumsanudTuTIFuduaTe dail

=

Y = 158.056 +4.098X, +3.207X, + 4.536X, +
0.770X,
Y
i]"lﬂWﬁﬂﬁﬁﬂH'lﬁ ﬁﬂ’]"mﬁﬂﬂﬂﬁ}ﬂﬂﬁﬂxﬂuaﬁlﬂﬁllﬂﬂ

Srisawang, A., Vongchavalitkul, S., & Meehom, S.

]
A v o W '

P o a = <
NUI1 INNAU Mu&ﬁWﬂﬂJuﬁﬂﬂTiL‘]JafJuﬂlﬂgLﬂu

o a <
wawmmu%’aaaz 25 11 uveZIAYOINIT AL VYL

v Ay o &

&2 = v A a o
"]jiJGIfu“]Nllﬂi‘mEWIﬂJ VHUSNVYTINUMIHAANAU

Trharnvezdunsd [18]

9. ayuuazdoranenuz

]
v o Jdo

TunsIveaseil Anerdedenldunusnulsuim

a o a 7 fo o
ﬂ"liNﬁ@Waﬂﬂu”lwﬁﬁnﬂﬂlﬂ%ﬂuﬂ%ﬂiuﬁu&ﬂ"ﬁ]ﬂﬂlﬂa‘i

U

yadoumMAIANATUATIIFANT TINTAUATI TN

o A o &

wun desendunusnulsnamsnaanaaaiu i
a A dl 2 1 a
nvezdunsduinige laun YSuimvezguru
spdaaufeYSuaveziAYe1n1s USuavezin
13 Y
aatada uazdIuiudalgna eud1ay Ay

a a 4 1% a
Tsanuwan Tdhonvezdunid idontszinniagay

A o s y $ 3
vezdunIenUeanlsenoummzannez lglanilu

k2 r v

wormasvaunsoatu lihdmsunaandaau i

[ @ o a a Jd A
wu MlivlgenumwesdlszneuvezouNnIgnIe

9

AuauiAveuremasTInIntazUszdniainaes

a 1% a o @ 9 A I d’l a
nszvIuMInaningaudm i lanlaswiwyomas

1]
=~

vounsotu Tl luemaaifivur TlumsduIa
Y

NMATHINI9ZVe10AIgIT UszmnsuazlSun

< a =T

yoznazlSuageiy dewaldnnudosnis 1y
Y

waau Idhdinua Tdugedu anigusensensia

@ A Y

wasunsSeaniulszneunistonyunis Id

Y
0w [ [ a 9 [ a 24
ﬂ’NllEﬁﬂﬂJuﬂi]%t’lwduﬁWHUWQQUﬁWﬁiUNE’I@]ﬂW“ﬁ

@ a

= A I @
a1 ot uuuaniansdiulyeingauvesy

a

¥
A a

a A gaa = a A 9 [ ¥
aunsdnauazilseansamdamsuldiuyomadlu

Aszuaumsmaanasny i 1da

A J A

Minwam3Ide linsua Ysuavezdunidie
Yy o a & & & a A o A
Tt uTagaunlasmiuidorwaaaioaniiia

@

nszua 'l lugudiidavezyadesmauiauns



48

= Y ad @+ 1q 9 a
unITwdw are3smsuiinijenvu lildeendiou
1 @ a A oo [ 9 3
WU AITVIUMTAALERvezdUNISa 1S T4y
@ a @ ' 1 o { I
Fagaudilifisaweaonisiiild1diddewiu
9 1
wommdunseanaanszud i ldvezyadesgn
3 [
Aausnoon lvqudsnauiilSnagaun (4] [19] &4
o a A S A o v o A Yo
msaauenvezdunsdmetilaiuiaganlng
= = T A I dy a A o A
PsuanisaneaomsilaguiuiFemaunssenuiia
a ' @&
aszualddr arsdnuiTasizianinnildves
[ 4
Auanvazvesvezyarosnazosnlsznouvey
a S Jd [ [ = d‘ o (2
uUNTdvoITInIAUATTIFAN o diuilge
o s a A da ]
ATLUIUMIAALENBIAYTEADVVBLDUNT ENVe 14

H 9 v
Susagaulaswihuyemawaanssua lidng

]

a Y

a o o a 79
ﬂizﬁmﬁmwua3amunumsmwwzauw%ma

Y
A o a

ATUFIANNEDALALNITIANITATLUIUMITIANS

a s
VYLDUNIIVDUNALIAUATUATT BTN

10. 1ONE15913999

[1] NIUAIUANNANY NTENTNNTNGINTFITNIA
wazdaadon. (2562). stwnuagiaatunsel
vozyarosyusuvelszmaineglszdil 2560.
FUARY 10 TU1AN 2562, 910 http:/www.ped.go.th

[2] ASUWANWAINUNAUNUIEZEYS NENAIU
AFENTNNSINY. (2561). ADIUMIANGINU
voelszmea Ineg HeunnsnL - SunAN 2561.
Fudu 2 Tuau 2562, 910 http://www.dede.go.th

[3] Aa%o Saaznilng. (2558). mudenlumsmia
vozdunio lagldina Tulagsanmlulszma
Ine. 59317504, 57(1): 68-81.

[4] Ali, G., Nitivattananon, V., Abbas, & Sabir, M.
(2012). Green waste to biogas: Renewable energy
possibilities for Thailand's green markets.
Renewable and Sustainable Energy Reviews
Elsevier, 16(7): 5423-5429.

[5] MAVIAUATUATIITAV. (2561). TATINTUITHIT
Jamsiauszuuguaszuukaaifeduniduay
nszua lihoinvezyares. lu s1emagina
duiuannlszditl 2560 unsswdn gudiisa
vozyadoamaAIauATUATIIFTU:

UHINFITIVAIUATUNS .

a dJ =S 24
'J15?;71531’]211ﬁ1ﬂﬂ§!!ﬁ$!ﬂﬂi‘lﬂﬁﬂ1ﬂﬂ!iﬂf’.’ﬂﬂ]ﬁ

[6] Environment, N. (2010). Potential methane
production from waste. Retrieved April 10, 2019,
from http://www.naskeo.com/

[7] Wang-Yao, K., Towprayoon, S., Chiemchaisri, C.,
Gheewala S.H., & Nopharatana. A. (2006).
Seasonal Variation of Landfill Methane Emissions
from Seven Solid Waste Disposal Sites in Central
Thailand. The 2nd Joint International Conference
on Sustainable Energy and Environment (SEE
2006): 1-4

[8] Kanti, L. S. (2000). Basic of Solid Waste and
Hazardous Waste Management Technology.
New Jersey: Prentice-Hall.

[9] B15A AADAY. (2553). 3AINTIUMIIANI3 VYA
dloagurw. ngumnuuns: duiniuiims
WNAINTAINIINED.

[10] Hocking, R. R. & Leslie, R. N. (1967). Selection of
the best subset in regression analysis.
Technimetrics, 9(4): 531-540.

[11]Lewis, L. (1961). Connoisseurs and secret agents
in eighteenth century Rome (1St ed.). London:
Chatto and Windus.

[12] Curran, P.J., West, S.G., & Finch, J.H. (1996).
“The Robustness of Test Statics to Nonmorality
and Specification Error in Confirmatory Factor
Analysis”. Journal of Psychological Methods,
1(1): 16-29.

[13] Hair, J.F., Black, W.C., Babin, B.J., & Anderson,
R.E. (2010). Multivariate Data Analysis. 7th Ed.
New Jersey: Pearson Prentice-Hall International
Inc.

[14] Durbin, J. & Watson, G.S. (1951). Testing for
serial correlation in least squares regression.

II Biometrika, 38(1/2): 159-177.

[15] Gastwirth, J.L., GGel, Y.R., & Miao, W. (2009).
The impact of Levine’s test of equality of
variances on statistical theory and practice.

Statistical Science, 24(3): 343 — 360.



9 15 ups1an - SuNAN 2562 49

[16] Belsley, D.A., Kuh E., & Welsch, R.E. (1980). [18] Srisawang, A., Vongchavalitkul, S., & Meehom, S.
Regression Diagnostics: Identifying Influential (2017). The Analysis of Organic Waste
Data and Sources of Collinearity. New York: Management for Energy Conversion in Nakhon
John Wiley & Son. Ratchasima Municipality by Lean Six Sigma.

[17] Yamane, T. (1973). Statistics: An introductory KMUTT, Bangkok, Thailand. The 13"

analysis (3" ed.). Tokyo: Harper International. International Conference on Eco Materials 2017
(ICEM13): 194-199.
[19] Chinwan, D. & Pant, S. (2014). Waste to Energy in

India and its Management. Journal of Basic and

Applied Engineering Research, 1(10): 89-94.



A A v Y d' | d o (Y] A o d
!ﬂ‘iﬂﬁuﬁ)ﬂﬁﬂﬂﬂﬂﬂlﬂﬂﬂ13»17]!‘]]1!ﬂ]‘iﬁ%‘ﬂu‘ﬂ1ﬁ\1"lﬂﬂﬂﬁﬁ1ﬁ3Uﬂ]‘l&lflﬂﬂﬂuﬁﬂﬁﬂﬂuﬂﬂuﬂﬂu

TGF-GRU: A Cyber-bullying Autonomous Detector of Lexical Thai across Social Media

1Pakpoom Mookdarsanit , Lawankorn Mookdarsanit
1Department of Computer Science, Faculty of Science, Chandrakasem Rajabhat University

2Department of Business Computer, Faculty of Management Science, Chandrakasem Rajabhat University

Email: pakpoom.m@chandra.ac.thl*
Received: June 28, 2019

, Revised: August 13,2019
UNAAEd
Accepted: September 5, 2019

A ) = o

o o o { o a 1 1
ﬂ31Nﬂlﬂllgﬂﬂlﬂiﬂuﬂu’d\?ﬂllf]f]uhlﬁucl,uﬂﬁ;‘1L‘I/'IﬁhlﬂEl‘ﬁﬂ']tuuu?ﬂflﬂﬁﬂluﬂﬂuu wuﬂummﬁmaﬂm

¢ A o ¢ 2 L A o s A Yy
Naiﬂiﬂﬂfﬂii$iTLH/INvl,clfﬁj’t]iU‘LlLﬂiE]EU1EJ‘1/]N’GT\1?13JEJE]“LJM],E1HLL1/HJVN’LTH Iﬂﬂh’)@]ﬂﬂizﬁﬁﬂ!WﬂiﬂiWﬂ@ﬂ

a

de

yanaouliinannudenie Taomnized19oe G e9u0ansiies unanuIseil lanmuinuusiaenig
A q 9 v 9 4 s a4 1o ¢ ° A
muuieldlunisasredudeanuiilumsszsiunelaesvmnioviedinuesulail upusiaod

9 o a

o 3 aldy =3 4 = 4 =2 g’/ o Aa = 4 g’; = a R a
W@lu1"uu1°b"l/\lu§1u"llﬂﬁ “019Y” FINDUDIVUADUNTAUUUINUUBIIDITYUU ISUDANDINUATHIUAANUA

9 2 A 1 A & v oA 1 as = J ~ o o 1 d" Y Y
VoIVBYAD TQEJGN‘D'B’N “NUo” FITINAUITINN “‘Vli]LE]W-i]’ﬂﬁg” Tﬂﬂ%ulmi]'lﬁﬁ]ﬁﬂiﬂaTJH“@QﬂﬁiNLm%

o o a I~ & o
furman Inaanseanuaamiutennun e Inoninwlainiiuiu 10,900 Yo HamMINAABILEA
3 1 Aas 1 A 1o o A 4 o A A
T Aedawnsamiamuanuuiud Idnudeisy ldneiosas 8.41 nunarlumsiszuranaimuun
A 3 9 I ] ] A A Y  Ave 9 Y A Ao 9
pnandos ad1alsnaiw nisldniw lnamenis@emsiumiuninulutesduniisideosnnunuie
o ¥ = = ] v Y ] a 7 A
ftoeg1) nazmsilszaa Feeziinalimsasresudennunm Inelaeldnouiuaesii lomaianaia lag
o == =3 o Y I A A =y a o (92 o [ 1Y
ajduvudaesnven-1913g amnsaldilunaieslomsuniadyglscavgvounsind a9y
= ] [ ~ o a <3 1Y dy
doauniu Ineh himuzan deundldazshnms Inadnsouaasnnudaiiu g luewnadulndiidonn
A J 4 ] A a S A A [ o = Y = @ [ A
niumsszsmmalses (3u msguiu anudamuineInums MyaNadwanundoads 11de ms
1] 13 v 1
lasrethed nagmsszsugiuoudu ) wgnasivsunazniosesnsa ludanui wazdionusuiuiozi
a o 3 ' 4 o . s
TWinannuuanuenludinunazaes o anas Tasliiasesdiensrndudennundlumssesumalaes

MU UL

o_ o w [ { J a J J a < o
AlaIneY: ﬂ?iﬂi’]i]i]ﬂ"lsl}@ﬂ’ﬂilﬁlﬂuﬂﬁiziTLW]Nhl(‘]ﬂ‘lJE]i, NITAUATICUDITUUIINAIIUAALKU, DITNIAIIY

9 a a 4 1% o 4 " o
W lan w53 su9A, 30138, msSunazAaansed ensainiw Ineg, mIuediniz ne
Abstract
Continually, one of the most the fragile states in Thailand are originated from cyber-bullying across

social media networks (OSNs). Cyber-bullying intentionally is plotted to offend other people, particularly in

politics. This paper develops a novel linguistic model to detect the Thai-bullying label on OSNs. Our model is
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based on “Gated Recurrent Unit (GRU)” that has a pre-process for dimensional reduction algorithm called
“Lexical Thai Grammatical Filtering (TGF)”. Our developed TGF-GRU is formulated by the 10,900 Thai texts
from posts/comments on Facebook. From the results, TGF can improve the accuracy of normal GRU as 8.41%
with a little time consumption. Notwithstanding, some synonyms, homographs or insinuations of Thai jargons
can easily confuse the detection. In a nutshell, TGF-GRU model will be able to be used as an additional Al
feature to autonomously detect the inappropriate Thai text before a user posts or comments on Facebook. For
years, some cyber-bullying labels (e.g. pejorative, sexual comment, hate speech, rumor, slandering, etc.) will
have been autonomously detected and filtered out; the causes of social fragile state will be gradually mitigated by

Thai-bullying detector.

Keywords: Bullying Detection, Sentiment Analysis, Natural Language Understanding, Gated Recurrent Unit

(GRU), Thai Grammatical Filtering, Thai Word Segmentation

1. Introduction

Thai is a spoken-language in a family of Kra-dai
that was derived from Pali, Sanskrit, Khmer and Mon
[1]. From the historical evidence, Thai ancient
alphabets were originally inscribed on many memorial
stones by King Ramkhamhaeng of Sukhothai [2].
Heretofore, Thai is one of an official language in
ASEAN that has almost 70 million native speakers [3].
Grammatically, Thai is a tonal language that the “same
pronunciation but different tones” may easily
communicate in the different meaning. Such a same
word as “ma”, one tone of ma is a verb, “come (Thai:
41)”, a higher tone means “grand-mom (Thai: 3J'1)” and
“horse (Thai: 111)” and the highest tone as “dog (Thai:
¥ 4 1)”. In statistical machine translation, there is no
space segmentation between Thai words [4][5] (unlike
English) that is one of a well-known challenge in

researches about Thai natural language processing

(Thai-NLP), particularly in linguistic textual corpus.
Until the digital era, all amounts of public textual
contents on the internet are written in Thai [6] around
0.3% of other languages on the whole internet. Despite
this, some of them can be seen as “cyber bullying (aka
online bullying)” [7][8] that plot to offend other people
across Online social media networks (OSNs) e.g.
pejorative, sexual comment, hate speech, rumor,
slandering or any other negative posting against others,
particularly in politics. From the statistics, more than
80% of overall bullying-contents in OSNs are produced
on Facebook that has the 2.38 billion active users [9].
Intrinsically, Thai natural language processing
[10][11] that can be categorized into Text-to-speech
conversion [12][13][14]. Thai language understanding
[15-18]. Thai word segmentation [19-23] and statistical

machine translation [24-26].
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Figure 1 : The framework of Thai-textual cyber-bullying detection using TGF-GRU model

This paper develops an intelligent linguistic model
based on Gated Recurrent Unit (GRU) [27] to detect
the bullying labels from lexical Thai contents
(comments or posts) on OSNs. For the pre-processing,
the lexical Thai grammatical Filtering is used to
segment the sentence/phrase into many words that our
proposed model is denominated ‘“Lexical Thai
Grammatical Filtering Lexical Thai Grammatical
Filtering and Gated Recurrent Unit (TGF-GRU)”. The
overall TGF-GRU model is shown in Figure 1.

For the model formulation, the corpus (or textual
dataset) keeps the 10,900 Thai texts that are crawled
from posts and comments from Facebook. Prior to the
linguistic model formulation (in section 4), these texts
are filtered and corrected some grammatical errors and
noises/outliers (as “lexical Thai grammatical filtering”
in section 2) and sentence-by-sentence segmented into
many Thai words (as “Thai word segmentation” in

section 3).

For unknown label detection (in section 5), the
unknown Thai text are also checked by section 2 and 3.
Finally, the TGF-GRU analyzes whether the bullying
label or not. From the experimental results, our TGF-
GRU improves the detection accuracy as 8.41%
compared to the traditional GRU.

This paper is divided into 6 sections. The section 2
describes “Lexical Thai Grammatical Filtering”. The
topic “Thai Word Segmentation” is written in section
3. Section 4 and Section 5 talk about “Linguistic
Model Formulation” and “Unknown Label Detection”.

The conclusion is in section 6.

2. Lexical Thai Grammatical Filtering

To formulate the bullying label detection, the
computer model must understand the sentimental
contents within the textual information across online

social media networks (OSNs).
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Bag of words

Figure 2 : The workflow of Thai word segmentation

Notwithstanding, some many unofficial words are
widely used over the internet that easily make the
model wrongly understands the meaning of text. All
most often used unofficial words are listed in our
“volatile linked-list” to check.

Prior to the word segmentation, all ungrammatical
words are replaced by the correctly grammatical Thai

words as shown in Table 1.

Table 1 Some Thai Word Replacement

Unofficial Words Replaced by
' v 9 v Y v
157, 15U, 1159, AU, a1 1an
Jo, 9 14
194, AZI0Y CRIGN!
LN Mn
I, 3 934

For the dimensionality reduction, some repeated
alphabets (such as a number of “3 (s)” in the text
9 9
“ELLi’J’J’J’J’J’J’J’J’J’J’J’J’J’J’J’J’J”)areseenas

“noise/outlier” that is eventually filtered out.

3. Thai Word Segmentation

The filtered Thai text is segmented into Thai words
by “vocabulary entity matching”. For the vocabulary
dataset, all vocabularies are automatically crawled from
the source of online Thai dictionary (Thai: WIUIUNTY
oou'la ﬁ) and covers almost all Thai vocabularies. All
crawled vocabularies are stored in “Thai vocabulary
database” term of “vocabulary entity”. As shown in
Figure 2, Thai text is segmented into many words using
the matching between those entities in the dictionary
and words within the text. All words are stored in a

storage called “bag of words”.

4. Linguistic Model Formulation

Since the internet users read a post/comment across
online social media networks (OSNs) as Thai textual
information, the one is trying to understand each word
within the text that needs to understand all previous
words. For this reason, all segmented words (from the
previous section) are formulated by Recurrent Neural

Network (RNN).
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t
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B 1
“word n” &====-!
.............. Rt Sequential
loop

Figure 3 : Linguistic model formulation using gated recurrent unit (GRU)

RNN is well-known and appropriate for a sequence
of events with the connection between previous tasks,
particularly in language understanding. According to the
speed and performance, Gated Recurrent Unit (GRU) —
a simple version of RNN, is used for the model
formulation. Since GRU can be seen a light-weight
version of Long-Short Term Memory (LSTM). GRU is
In our

faster and less processing power than LSTM.

model, the classification of the answer is categorized

into “Non-bullying” and “Bullying” label. Technically,
all words of a text (aka a bag of words) with its label
tagging are input to the GRUs. Each word is analyzed
by one GRU circuit. And the previous state affects the
next GRU, repeatedly as shown in Figure 3.

All 10,900 textual information (aka a number of
10,900 bags) from any posts/comments are collected

from Facebook.

Reset Gate

]

)

Qe

New memory

Update Gate

Figure 4 : Architecture of gated recurrent unit (GRU)
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Bag of words “aunmaniuasleas
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T “pamw”
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I/n’j’_'/l
“ o Gated Gated Gated Gated
uas Recurrent Recurrent Recurrent | | Recurrent Negative
Unit Unit Unit looping Unit
(GRU) (GRU) (GRU) (GRU)
II‘Z’J" ;
“oon” x© x® x? x™
“ugan”

Figure 5 : The workflow of unknown label detection

Basically, the architecture of GRU circuit
(as shown in Figure 4) consists of update gate ( AR ),
reset gate (I © ), new memory ( h® ) and hidden state

that can be computed by the equation (1)-(4) [27],

respectively.
70 :o-(\N(”x“’ +U<z)h(t—1>) (1)
r® — o-(\N“)x“) +U(r>h(t—1>) @)
RO =tanh(r® «Uh" +Wx®) )
h® — (1 _ z(“)o NCISTOPENIE @

5. Unknown Label Detection

Sincean unknown Thai label is input to detect
whether bullying label or not. The unknown label can
either pass or bypass the “Lexical Thai Grammatical

Filtering” in section 2.

Table 2 Comparison between TGF-GRU and GRU

Accuracy Time
Method
AVG SD Consumption
TGF-GRU 84.21 0.0046 160.1 s
GRU 77.68 0.0052 151.9s

Table 3 Some Example of Wrong Detection in Thai

Thai Textual Information Wrong

Detection

' @ <
“iuazglusonny llaaeania muazinuyn

A o a ' P
LiﬁNﬁTJE:(G]EJ?]@Lﬂﬁﬂﬂiu’)‘]ﬂ"lﬁ]iﬂ1u1mﬂu

Positive
i
28A”
49 & a " ooy '
“GNDUNNUL 9] TIAFI0INNUAUAID LA
wararu smmﬂmﬁménﬁmgn%n e
Positive

ya viylasosndrasuasazain”

=1 1 3
yimiuudanlude... dandezidlulay
' X A & 4w
vy Tad0uNd PAD T0TOLAT DONTUT B
4 ' =5 ' .
IATBINT LONTIAMN UANGIVI0A0Y A9 | Negative

g XX A ' 4
WS 1zuusUANIUT0NTONE LAz h

diAfo nueglanzLsA”

Later, the section 3 is to segment those Thai label
into many words. Finally, the bullying label from the
summarization of these words is recursively detected
by the linguistic model formulation. The overall
workflow of unknown label detection is shown in
Figure 5.

We compared the results using Accuracy that can

be computed by TP, TN, FP and FN, respectively.

TP +TN
Accuracy = (%)
TP+TN + FP + FN




56

Our designed TGF-GRU (aka Thai Word
Segmentation and Gated Recurrent Unit) and general
GRU are compared in Table 2 (based on 2,200
unknown Thai labels).

Even if TGF-GRU spends more time than GRU, the
TGF-GRU improves the accuracy of bullying detection.
Due to the various synonyms (Thai: i 1 W oo 9
AINVY N1Y), homographs (Thai: fne Q;ﬁ.ﬂ ) and also
insinuations (Thai: 119 dszaa ) of Thai used in the
internet that produce some understanding errors. (Note
that: we cannot show such dirty textual contents in this
paper)

In heritage view, these vague, tonal and sarcastic
meanings, unique to Thai jargon with its alphabets, can
be seen as “Thai-ness” that distinctively and

attractively differs from any other languages.

6. Conclusion

Since Thai is an official language in Thailand,
ASEAN that is spoken by almost 70 million people.
The specialty of Thai is the different tones of the same
word and no space between words that can be seen as
the research challenge in Thai natural language
processing (Thai-NLP). From the statistics, the 0.3% of
internet contents is written in Thai. Some of them is
cyber-bullying that intends to attack other people,
particularly in online social media network (OSNs) like
Facebook. This paper develops a linguistic model
called "Lexical Thai Grammatical Filtering and Gated
Recurrent Unit (TGF-GRU)" to detect the bullying
contents. Our developed TGF-GRU is formulated by
10,900 Thai textual contents that are crawled from any
posts/comments on Facebook. The average accuracy of
TGF-GRU is 84.21%, except for some synonyms,
homographs and insinuations of Thai jargons. For
future work, many new Thai vocabularies will be used

on the internet according to the language revolution.

a d
'315'51’1‘5'J‘VlfﬂﬂTGW]i!!a%!‘ﬂﬂiuiﬁ?lu1ﬂ!§’ﬂﬂ1ﬂ1ﬂ

The Thai linguistic corpus always needs to be updated
that should be used the domain adaptation algorithms to
grow the knowledge. Without regarding to a large
number of new Thai vocabularies, the human’s
understanding is still based on the understanding of

previous words until the end of Thai textual sequence.
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Abstract

The purpose of this research is to develop a computer program to calculate a safe distance of buildings
from the obstacle limitation surface of the airport using Microsoft Excel. This program is capable of inspecting the buildings
around the air base, both the Air Force base and Don Mueang International airport to meet the requirements of the obstacle
clearance specified by the Royal Thai Air Force and the International Civil Aviation Organization (ICAO) regulations.
To accommodate the interpretation of users, the program was developed to display both in 2 and 3 dimensional images.
The program can help the Directorate of Civil Engineering of the Royal Thai Air Force to improve the inspection process
for building permits around the air base. The directorate is responsible for the safety of the air base and surrounding area for
aviation. The testing for accuracy of the program indicated that the error in the horizontal direction was 0.34 meters with
the standard deviation of 0.06 meters and the vertical direction was 0.00205 meters with the standard deviation of 0.00409

meters. The discrepancies are in acceptable ranges.

Keywords : Obstacle limitation surfaces of airport
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Abstract

This paper proposes the application of lean concepts to increase the efficiency of storage areas. It
focuses on the case studies of door and window equipment dealer companies. Which comes from the problem of
placing the product in the warehouse is not a system. Resulting in the number of products in the warechouse not
matching the actual data in the system and causing delays in product searches. The objective of this research is

to: 1) study the storage system in the warehouse of the company, dealer of door and window equipment. 2) Lean
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concept applied in the company warehouse, door and window equipment distributor. Research methodology
consists of Data collection and Data analysis. Leading to corrections by applying lean concepts to apply. To
compare the wastage of data on the number of products and storage areas before and after resolving problems.
The results of the study compare the traditional product counting with the application of lean concepts.
By testing the top 5 products with the most counting errors, the traditional product count is 83.12% accurate.
While the application of lean concepts was 97.95% accurate, which reduced the total wastage rate by 14.83%.
And storage space that has been redesigned. Which helps to reduce wastage of distance and time in searching for

products. Resulting in better efficiency in storage space.

Keywords : Lean Concept, Warchouse, Waste
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Abstract

Currently, Thailand population structure trend has been going to be aged society. There are around 7
million elders in Thailand which is correspondence to 10% of the whole entire Thai people and tend to be increase.
From a rapid development of smart mobile phone, the associated mobile phone applications have been developed
accordingly. Nowadays, both government and private sections have developed the mobile phone applications
which comprise with necessary functions for elders use such as calendar to record events, notification systems
finding nearby hospitals, recommend interesting activities for elder, emergency call etc. From mobile phone
application assessments for health planning and management of elder, results reveal that usability is good and the

overall is good.

Keywords: Mobile phone application for elders, elders, health planning and management
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(1) Notebook Lenovo™ ideapad™ 500
Processor: Intel® Core™ i7-6500U CPU@ 2.50 GHz
2.60 GHz , SSD: WD Green™ 240GB SATA , HDD:
WD Blue™ 1.0TB , RAM: Transcend DDR3L- 1600
ECC-DIMM 12 GB , Graphic: Intel® HD Graphics520
Speed 2592 MHz, ADM Radeon™ R7 M360 2GB

(2) Mobile: Samsung Galaxy Note 5
Android: Lollipop 7.0 , CPU: 2.1GHz Quad + 1.5GHz
Quad 64-bit, Process Octa Core , RAM: 4GB , ROM:
32GB
Uszinnaending (Software) laiin

(1) 52UpYQ1IAMT Windows 10 Pro © 2018
Microsoft Corporation.

(2) Til51ns51 Android Studio

(3) T1l511n53 Photoshop CS6

(4) Tsun3y Blue Stacks

(5) Application Canva

(6) Google Map
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Abstract

This research has three objectives. The first objective is to study people’s consumption behaviors toward
canned beverages and those in plastic bottles. The second objective is to study waste segregation behaviors toward
canned and plastic-bottled beverages. The third objective is to design an information system and purchase database

for the same types of beverages. There are 29 people in the target group and they include technology experts
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teachers and students of Bang Nong Bua Daeng School as well as the village chief and people of the Ban Kham

Nang Ruai community. Data was collected from questionnaires distributed using traditional means as well as online

channels. The results of this research showed that while both groups of people from the educational institution and

community have high consumption rates for canned and plastic-bottled beverages per week, they do not practice

waste segregation. In line with these results, they agreed to having an information system and purchase database

designed which will not just monitor the consumption of canned and plastic-bottled beverages, but also properly

manage the waste that is produced from the said consumption.

The ones who evaluated the design of the information system and purchase database for canned and

plastic-bottled beverages expressed their high overall satisfaction after their thorough consideration of each variable.

Keywords : Information System, Waste Separation, Can, Plastic Water Bottle
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Abstract

The purpose of Project was to develop and evaluate an answering system using Internet Protocol
Television (IPTV) to help support the service center staffs. This new system should solve the problem of
complexity and provide customers with rapid service. This research was a case study of TOT Public Company
from the year 2013 to 2018. This was achieved by applying Case-Based Reasoning technique which had the
four processes of information as follows retrieve, reuse, revise and retain. Once development was completed,
the system was then evaluated focusing on quality and accuracy. The overall accuracy was found to be 78.89
percent by experts, which means correctness of information was at a good level. The average mean score was
4.31 points, with a standard deviation of 0.61 points for experts and the average mean score was 4.49 points

with a standard deviation of 0.51 points for users. In conclusion, the developed automated IPTV answering
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system using case-based reasoning technique achieved all research targets and could be used in a real world

scenario successfully.

Keywords: Consulting System, Internet Protocol Television, Case-Based Reasoning
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+id: Int +pid: Int +aid: Int
+fullname: string + DateTimeProblem: date + answers: string
+Department : string + status: string + answerName: string
+Usemame : string + Call: string 1..* |+ DateCreated: date
+Upassword : string +SenvicelD: string +Rating: int
+Tel: string +Problem: string +Remark : string
+isEnable - bool 1.4 1.5 |+ Agent sting : foo
+Remark : string P + InsertAnswer(): bool
+InsertUser(): bool g ). string
+ DeleteUser(id): bool +InsertCase(): string 1. + DeleteAnswer(aid) : bool
+UpdateUser(id) :oool +UpdateCase(): sting - +UpdateRating : bool
+getUserFromiD : string
+ getDetailUser : string
'R 11
CustomerData
1.4 14 +SenvicelD: string
et +BoxserialNumber. sting
+FullName: string
lid Int Letury + IntemetNumber. string
b vid it + CenterlntemetiD_LOC: int
9 y +CenterintemetiD_Name : string
+ Category: string !

—+ DateService : string

| + Status : string

** | + STBUsemname : string
+ Selling_price : int
+CenterlD : int
+CustomerTel : string

+getAllLevel(): string +isEnable : bool

+getLevel(id): string

o

+addCategory(): bool
+ deleteCategory(id): bool
+ getCategory(id) - string

+ getCustomer(): string
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Abstract

The study of appropriate maintenance strategies for the power distribution system aims to study and analyze the
causes of power distribution system failures. Moreover the maintenance strategies to reduce the damages of the power
distribution system failure are proposed. Considering the record of accumulated interruption data between 2012-2015 of
Provincial Electricity Authority Nakhon- ratchasima, the causes of the failure were found by using root cause analysis.
After that by using descriptive statistics to analyze the problem, which can be found that the failure occurred in three main
causes, divided into caused by the environment, equipment in the distribution system and other problems. The failure of
the power distribution system caused by the environment is about 70 percent, which more than three times of the disruption
caused by equipment and others. The failure caused by the environment consists of trees, animals and natural disasters.
This study proposed 3M 1R strategy (3 maintenances 1 recovery) to reduce the damage caused by the failure of the power

distribution system.

Keyword: Maintenance, Outages, Power Distribution System, Root Cause Analysis
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