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Abstract

This research aimed to study of the solution for unbalanced fuzzy transport problem by used
allocation table method (ATM) and the distribution method (MODI). For this purpose, the researcher has
used the transportation cost, supply and demand are defined by a trapezoidal fuzzy number. The
analysis process as follows. First, the researcher used a Robust’s ranking technique for the
representative value of the trapezoidal fuzzy numbers. Then, the researcher is using allocation table
method (ATM) to find a basic feasible solution (BFS) for the fuzzy transportation problems. Finally, the
researcher used the distribution method (MODI) to verify and reduce transportation costs to a minimum.
The results of this research found that the methods described above can be used to solve the problem
of trapezoidal fuzzy transportation.

Keywords : Unbalanced Fuzzy Transportation Problem, Robust Ranking Technique and Optimization
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Abstract

This research aims to study factors affecting the decision to invest in cryptocurrencies. This is
for investors or people interested in cryptocurrencies to become aware of their decision to invest in
the highly volatile cryptocurrency market. Data were collected from 431 samples in Bangkok and
were analyzed using stepwise multiple linear regression. The results have six independent variables,
including new alternative investment opportunities, positive attitude towards cryptocurrencies, the
market demand increasing all over the world, security and transparency of the data collection
system, global interest in cryptocurrencies and cryptocurrency privacy. With a correlation coefficient
of the decision to invest in cryptocurrencies of about 0.649, the model can forecast a decision to
invest in cryptocurrency by 41.4 percentage.

Keyword: Influential Factor, Decision to Invest, Cryptocurrency
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Abstract

The purpose of this research is to study the comparison of forecasting the rice husk as a fuel
needed for biomass power plant. The research collecting data from 2016 to 2020, then choose the
most appropriate method for forecasting. Comparing the 4 different methods of forecast; moving
average, single exponential smoothing method, double exponential smoothing method, and simple
liner regression. The research will then select the most appropriate method by considering the error
margin of forecast as a condition. The result for the research shown that the double exponential
smoothing method has the lowest average as 2600211, which is the appropriate method use to
forecast the amount of rice husk necessary for the power plant in the future.
Keywords : Forecasting, Moving Average Method, Single Exponential Smoothing Method, Double

Exponential Smoothing Method, Simple Linear Regression Method
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Abstract

This research aims to study factors affecting efficiency of working from home. Data were
collected from 621 samples who have experience in working from home in Bangkok by online
questionnaires and analyzed by stepwise multiple linear regression. The result reveal that there are
four variables significantly affecting efficiency of working from home (i.e., perception of technology
benefits from working from home, equipmentthat can be used for working rapidly, organization policy
support for working from homeand software that facilitatesthe use of technology for successful work)
shared 40.5% variation in efficiency of working from home.

Keywords: Work from Home, Remote Work, Influential Factor
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Abstract

This research aimed to study logistics system and increase efficiency of logistics performance
system for processed fruit. The research began with the study of the logistics activity of processed fruit
manufacturing. Then analyzed the manufacturing by using flow process chart and find activities that cause
wastes in the process. After that using ECRSto analyze for find the ways of improve process. From the
research, it was found that logistic system of processed fruit consist of 4 main activities: purchasing,
inventory management, warehouse management, demand forecasting and consist of3 supporting activities:
material handling, communication activities, packaging. And manufacturing process analysis results, it is
found that the wastes activities caused by logistics activities in handling materials activities. When the
process was improved, the distance efficiency increased by 56.85 and the time of manufacturing efficiency
increased by 6.34%.

Keywords: Logistics system, Manufacturing, Processed fruits
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Abstract

At present, mRNA vaccine shows promising results in late-stage clinical trials to combat the
COVID-19 pandemic. However, there are still many challenges surrounding the vaccine such as their
formulation and stability at room temperature that need to be addressed. In this paper, wepropose
using machine learning methodssuch as XGboost, Random Forest, Catboost, and LightGBM to predict
the stability of mRNA sequence degradation. Using OpenVaccine dataset [3], LightGBM model yields the
best performance with the Mean Column-wise Root Mean Squared Error (MCRMSE) equal to
0.31265.Future works will focus on using other type of machine learing models such as deep learning
to investigate its impact on predicting the stability of mRNA sequence degradation.

Keywords: Covid-19, mRNA Vaccine, Machine Learning, degradation, Drug Discovery
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Abstract

The purpose of this research is to compare the forecasting methods in order to forecast the
electric energy distribution of the Metropolitan Electricity Authority for the use of government agencies
and non-profit organizations. In this study, three single forecasting methods: Time Series Regression
Method (TSR), Exponential Smoothing Method (ES), and Box-Jenkins Method as well as the combined
forecasting method with three different weighting methods: Equal Weighted Average Method (EWAM),
the Reciprocal Mean Square Error Method (RMSEM), and the Reciprocal Prediction Error Sum of Square
Method (RPESSM) were used to create forecasting models based on the monthly electric energy
distribution data of the Metropolitan Electricity Authority for the use of government agencies and non-
profit organizations from 2013 to 2019. The Mean Absolute Percentage Error (MAPE) and Mean Square
Error (MSE) were considered as the criteria for comparing the performance of forecasting methods. The
results of the study showed that the combined forecasting method with EWAM provides most accurate
forecasts.
Keywords: Electric Energy Distribution, Metropolitan Electricity Authority, Forecasting Model, Single
Forecasting Method, Combined Forecasting Method
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n1sAAn1salnanIsaliiintulueuian Taa@nwn
sURUUTeMANIAiTy sausailiosnetissuy s
ANUEAYHOUARALATDIANT LA VI 9 ot
Fearursalduaneinsainnsenuanulidamnin
Uszneunsdinaulalumssniiunueing 4 ananudes
NnimanIsaifiruaulald

nsanwluadeiidunisieszimfuuy
A1sNeINTaINITIImUInas Ul vesn sl
upsnaadeyaiithunlilunsdnvidudoyaves
AN UANALIYIR @RANITTINUIENEII UV
nstiiueswass Suunauussiangld Wudeya
Tenteu St wel. 2556-2562 aefiismmmennsalifies
3 BuazIsnmanensaisiu (Combined Forecasting)
Tnevndhdhaimiin 3 et

1. FasulrSeuuuuaeig

2. dend-lauiud

3. BNNI0ANBLLUVDUNTULIAT

4. FBnswensalsu

4.1 38Atadudaeunnniiifu (Equal

Weighted Average Method: EWAM)

4.2 Fdunduresradeninuaainedou
ANd9a@es (The Reciprocal Mean Square Error
Method: RMSEM)

4.3 I5E1UNAUVBIAINEINTUNATIY
AUAAIALARBURE DS (The Reciprocal Prediction
Error Sum of Square Method: RPESSM)

2. InQUszaeAYRINIIIY

1. WiewSsudieudsmswennselifien (individual
Forecast) Wag35n1anennsadsau (Combined Forecasting)
wazds iz audmSunisneansainissaning
wasnulsihvesnsiuiuasrais

2. eTingsiduuuiminzaufiand vy
A15NEInTaIN1sIIrEIena s ulniivesnsiadn

UATUAN

3. F/ANTUNMITIVY
mafusiuswdoya
Tayanisinutengsauliiivesnaslng
uATra dmsunsldluihvesdiusisnisuazesdng
fliuanamils Wudeyaseifou Foud 1 unsnmAu
WA.2556-31 SuAL WA.2562 SUIURIEY 72 Liou
Hudeyaniogifisiusulasdrinauaifuima
nsaTIvidaya
ndsnilddoyaeynsunaiudinintuagyiins
AATEndeyadinaInieIsnITIATIENBYNTULIaN
FBmseine q delumsideiiamemensalideniiviunld
Tunsdner Tdud Bnsuulfideusuuanimds
(Exponential Smoothing Method) 350eng-tauiiud
(Box-Jenkins Method) wag3Sn1snnegluuaynsulia
(Time Series Regression Method) AU3SMswennsalsu
3 35 Tewsadaninin W SSAededaaimiin
Wiy (Equal Weighted Average Method: EWAM)
FBdrunduresAnaiennunainadeufideans

(The Reciprocal Mean Square Error Method: RMSEM)
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AT uNduTaANINSRINATINAUAR ARG Y
fN89a89 (The Reciprocal Prediction Error Sum of
Square Method: RPESSM) fa8msanilusnuniuusasy
el
1. 3%n1susuldiZevuuuiavinags
(Exponential Smoothing Method)
fumeudl 1 Anwininadoulmvesdoya
BUNTULIAT NUTY TBYADUNTULIAIVBINTIINUNY
wasnulnwesnisiiihuasuais dwsunislaluin
Y99dIUTIBNTUazesAnsiliuarmilsdoya
fiosiusznouvesmgmanaziualiiy fedunsdimineg
wasnulnwesnsinihuasuais dwsunislaluiin
YesEsIINsaressnsT iuaanilsiiETivangan
fudeyafetsnisusulidsunuuiautidsneiives

e faguamd 1

12000000

10000000

T NN T

8000000

6000000

Date

gﬂmwﬁ 1

Fumoudl 2 Ussunadimisinesiagld
TusunsudiFagu SPSS for Window Version 25 filsk
ﬁwwmmaﬁﬁﬁmwmmmm?iau@i"ﬂqm

FunouTl 3 ATIEBUAUIINYALYBIFALUY
nndeonnandosiuesrauranede Tdun Aeay
mwmmmmﬁauﬁmwhﬁugmé AAMNLUTUTIUTDS
ArrmuraawAeuliAAs Armaedeulinsanutas
wuuunfnazArnuaaiaadoududassronu
franuauTsiusia 4 Fefinanundrsiuarannsat

snuulldlunswennsaldeyala

< g

2. 33dend-tauiud (Box-Jenkins Method)

fumeudl 1 thdeyaoynsunaimanin
ayRaeuiteyasynsunadidnvzogluaniniiagi
TuAedsuazanuuususiumiela Tnoginden ACF
fdnvazanasednaimsegnineanludisiaile
wseld d1A1 ACF Lifidnwaigdananuansiteunsy
nallegluanmasiiasfosutastoyaeynsunaniu
Wusynsunangelmilegluaninasiluriedsuas
AuuUsUsIu Tnevihnsulasdeyalvinailudade
Igshensinainassninsdoyafiegludumsdniu
drunisuvasteyaliasiiluanuudsusiuile
Taensld in Wifudeya wielifeynsunategluanm
AsineufinIsanfvuafauy

fupoudl 2 fmunguuuudesiurosdoya
s mnendsnulvivesnisiiiuaswans dwmdu
nslélwihwesdusvnisuaresdnsilsivaismirils
InenUSeuiisuiuginindidesiuiuguuuulavessiawuy
ARIMA

fupeudl 3 UszanmArmnadiweslagld
Tusunsud395U SPSS for Window Version 25 titewn
FLUUNTNE NSO

funeuil 4 nsmaeveIIIzaLTRIR MUY
nndennandosiuresdnrunainiadou  Tdud
AeRemunmadouiAwiiugud AanuuUTUTI
¥89A1AINARIALARBUTATANT A1Ad1NLAGDY
finsuanuasuuuunfuazamunamndsuludasy
sorfu fanuaut Ak 4 Fefindnandhsiuazannsn
wdnuulldlunswensaldeyale

3. 38n1snAnvBuuUaYnIUIAn (Time Series

Regression Method)

fupouil 1 Anvinisadeulmivesieya
BUNTUIAT  WUITBYABUNTUIAYBINITT MUY
nasulnivesmslvihueasvais dwsunislalnii

Ye3dIuTIYNsLaresAnIldualmimlsdeya
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fosrusznauvasggniatazwiliy Judenldiznis
ﬂﬂaaEJLL‘U‘UE]‘quﬂﬁJL’Jmﬁﬁ%LLUUﬁ‘ﬁﬁQQmaLLazLLU’ﬂﬁu

Fupeuil 2 Uszanmdmnsiweslaeld
I‘LJiLLﬂSJJﬁWL%%]EIJ SPSS for Window Version 25 e
FluUNISNEINTEl

Fumoudl 3 AsI9ERUAIILLMINYELYE
Fuuunndennant estuvesrnauraaAd o Toun
AladsreARA LT WINAUALE AAnuLUTUTIU
YarATREARA DL AR ArrueE oL LK
wuuUnfnazAtnuaataadoududassronu
frmuautRsuie 4 fafinanandieduazannsai
suvulUldlumsnennsaideyals

4. F‘MIwensalsan (Combined Forecasting

Technique: CF)

msmAmensallysilnensmnsagisiimin
Fmnzaufuisnisnensaiifouiazds wau
sufurssmmensalieusazdsialunsine

mMIMAMeNTals L (Combined Forecasting)

Y N

JAuuA
A mo
CF =YWy,
j=1
W e dhdrsiuinuesdiniswennseid |
Y. fo Armensaivesinisnenseld j
At
j fo WBmewensal;j=1,2, .., m
t A wan;t=1,2..,n
4.1 3aedudretudnwinfy (Equal
Weighted Average Method: EWAM)
Fupeunisadrsianuuiised
1. MIAILUUNEINTA1835nS
wernsalfen fadl
1.1) msUsulBeunuuendiids
1.2) 5 0end-taunud

1.3) T/N150ANBILUUBUNTULIAN

2. WIRI0MUINUNYRIITALRAY

A nined1adny fagns

Tel3 s UnaTINALLUSUSINAL ARG DY
waansnensal (E;,1=12,...,n)
ivual B, > E,, >...>E_

4.2 33drundurssdanaisadnuaainaiou
n1a4889 (The Reciprocal Mean Square Error
Method: RMSEM) dumeunisadsiuuuiia

1. wsuuumennsaisedsnswennsaiiien
1.1) FnsUsuliBounuuiaudings
1.2) 380end - wuiud
1.3) /N130ANBULUUBLNTULIAN

2. whmaminvediidunduvesriady

ANUARIAARBUNAIEHDY AIgAT
-1/2

=nE+,i:1,2,...,n
ZEfl/Z
) 1l

die B 1ludianunaiamdeuriddes

aAUT i vosusazgULUUNITHEINTA]
U A N 2 N 2
uupD Eii = Zen = Z(Xt - Xn)
t=1 t=1
43 35d7UNAUVBIAINYINTAUNASTIN
AMUANALAABUN1ASEDY (The Reciprocal Prediction
Error Sum of Square Method: RPESSM)

YURDUNNTAS AL UUTR Al

1. MAMUUNEINIAINEASNMSNEINSalRe

1.1) 38n1susulmssunuuLavnia
1.2) 330009 - wuiud
1.3) 33N150A00ULUVDYNTULIAN

2. WIS NUINUNVDIITAIUNFUVDIAT

NYINTAUNATINAVINADIAARO UG FIgnT
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-1
W:#,i:lz,...,n

I
-1
SE
i=1
dlo B, Wumemueainndouiasees a1eudl i

YoAazUIUUNMINEINTal TuAe

nsSeuigurallaTIzitaya

nasanlaAmeInsalanynIsuan asindeyad
w.A.2563 Aid1sedlinvhnisiusuiiisuinisla
fianueannndeurndiaeuads (Mean Square Error:

MSE) uazAndeveaUasifudnnuaaani ouduysol

'
o

(Mean Absolute Percentage Error: MAPE) mﬁqm
LazAFTIVAY MSE way MAPE manazidufuuy

PMvngay

4. Wan1sAnvILaznIseAUsIgNa

HANISANEIRIRUUNISWEINSAITLER1n T3
NYINTAUAY 9

41 33n15U5ulFieunuutavinige
(Exponential Smoothing Method)

foyafiiuinsgiiudoyamefousud

1 UNF1AU W.A.2556 - 31 SUINAL W.A.2562 71U
7280 mﬂﬂwil,ﬂﬁauvl,mﬁuaaﬁﬁau“aﬁé’ nenrnsiAaeulng
wuukwilifiazdiauduuuimisggnia Jadenlyd
F3n15UsulRsunuuiand idedeitve Fumes
vdanmansilaglilusunsuduiagudnaniiol
15ﬁ1ﬂ1ﬂyﬂaﬂmLﬂ§auﬁﬁﬂﬁqmLLﬁa loNaTATITNUI

o '

eAANYRIRILUY feaztiauanall tneaasnusy

TiiSeudmsueynsunamyeilil 3 A1de AAwUTulS ey
semineteyadsaiudmensal (o) dawiriu 0310
ARUTUlIS susEni A g Naas suA1UsEaM

v

gana (8) fawindu 0.213 uazAasnusulisey
FEIMLTNESINUA STl (p) fien
WU 0004 FIUUFILUUNTNEINTAINITIINUNEY

pasulnivesnsiniuasruats dusunsialnin

YDIEIUTWNSHareIRnsh uaramnnils aedsusuli
SYULUULATINNT A

t+m

_ ) (@c+b (m)S; t<p
(8 +b (M)Se_pym t>p

Tae?

a,= 230" (1 0310)a,, b ]t<p

b, =0.004(a, —a, ,)+(1—0.004)n, ,

0213y,

S +(1-0.213)S¢ ,

a

4.2 FJuend-auiud (Box-Jenkins Method)

foyainutnneidudeyanoifousou
1 UNIAN W.A.2556 - 31 SUINAN W.A.2562 F1UIU
72 e v nsfutureumsadsauumsennsel
FRuend-uiud Seuusuuumsnennsalifivansaie
SARIMA(L 1,0)(1,0,0),,
(1-B)(1+0.42B)(1-0.32B% )y, =¢,

4.3 F3N13anRR8UUUBUNTUIAT (Time Series

Regression Method)

foyaihininsziiudeyasefoutud
1 UNTIAU W.A.2556 - 31 SUIAN W.A.2562 I1UIU
72 1 vidndusidiuiuneunisadsuuunensal
AIEITN1TOANBELUVBUNTULIAT (LAAITIEALLBEA
Tuund 3) Ingldrmuasudsasslusuuunensal
Sastoluil

1. fhudsudne © dmsudvsnauwnaliy

2. Fwdsustngnia (X Xopee Xior)
dmsudvdnadesannggna

FatuF LU NN AINS MU ENE 1
Infrweenasiuiruasuats dnsunisieluinves
drusisnisuavesdnsiiliuarmidils  fe3snas
OANPUKUUBLNTULIAT AD

Y = 6956258.092 + 48939.780t + 26426.125S, —
189962.5528, +530898.347S, +1233988.442S, +
1681854.946S, +1200173.271S, +1054103.766S,
+1193614.482S, + 750321.268S, + 858640.759S,,
+637702.734S,, +€,
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e e =042z, ,
4.4 33n15we1nsalsan (Combined Forecast
Method: CF)
Tuinsnennsalsmildisnsnensaliien
3 3% 1gun 33nsusuliSeunuuandings 3dend -
wuiud wagiinisannsswuvaunsial tneavly
FBnsweansalsan dreddadtmdnain 3 38
Fastoluil
1. 3Anededrcimtnwindy  (Equal
Weighted Average Method: EWAM)
Toyathiuninszidutoyaneiou
Fus 1 UN3IAL WA2556 - 31 SUAAL N.A.2562
$1au 12 1 wdsentus L uns ALt uReUATI
Frenshmin @aeisAeasdisiviningy Taeld
FBmsnensalifiewis 3 38 18 38nsusuldsey
LUULAwT A& 350end - WwuAud wariinisonaes
WUUBLNTILIA 'gﬂLLUUﬁ"aiﬂsum@hLL.Uumiwsmiz:ﬁi'w
& ~ Lul —
A9 CF, :Z;WJ‘YJ"
=

' v
' a ' °

faiulunsmAasiriningISAeasa9uTn

wirtu  agldardiadmdngsd w, =0.333333,
w, = 0.333333 uaz w, = 0.333333 uazilfuuu
nsnensalsanlagddaedssrsiminyiifuyes
A1sneInsain1sIrnendsauliinvesnisinda
UATHAN dmsunsitlniivesdiusvnsiazesans

Talwanamnls A

CF, =0.333333Y,, +0.333333Y,, +0.333333Y,,
2. AFdrunduvasanaisanuraiandou

184899 (The Reciprocal Mean Square Error
Method: RMSEM)

£ al'

Joyatihuniesznlutioyaseiiou

AWM 1 UATIAN W.A.2556 - 31 SUNAN W.A.2562 31U

v
[ U o a

12 A1 “a9NUUANTUNNTANUTUNDUNITUIRE9
Y19ne 283535 dIUNA UVBIALRABAIILARIAAA DY
Masaos tweldion1swensaliiedne 3 35 bewn

F5nsusulASeuLUULaYTANEY 350end - Lauiud

LAEIENITINNRERUUBUNINNEAT  JURUUTILUYeS
FILUUNITNYINTAISINAD
N m .
CF =Y WY,
j=1

v
LYY

Fadulunismiadadatminlaedsdiunduaes
AndgaunanAasuidaes axldanaiaimiin
#ail w, =0.331058, w, =0.313329 uaz
w, = 0.355614 wazilfuuunisnensaliiulagls
AeasdrsminuifuseInIsneInsain1ssmung
wasnulivesnislairuasuais dwsunsialai

YBIAIUTIVNTHALDIANS blka19Anls Aa

CAFI =0.331058Y,, +0.313329Y,, +0.355614Y,,

3. A5daunauvesAIneInsalnasIy
(The
Prediction Error Sum of Square Method: RPESSM)

AIUAAIALARDUN 1A YA DS Reciprocal

'
o

Foyathhudwmsziludeyasedou
Fud 1 unsIAL NA2556 - 31 SUAL N.A.2562
§1u9u 12 A wERINTusLIUNS AL UREUA I
feshuin dre3tdunduresdmennsaluasay

[

AMUAANALARDUMNIERY LaglddTn1snensalnen

v
o v aa

w3 3% ldun 3ensusuldiSeunuuiaatingdais
Jond - wuiiud waziinisanaesuuusynsuiial
sUuuuThlUressLuumsneInsalsnfe

n m

CR=>WY,

j=1

Faulunsmeanidrsimidnlnedsdunduresan
wensaiHaTINANUAaIALAEsUaEdDs axldAnaag
w, =0.20373 ua

w, =0.37836 wazddiunuunisnensaisiulagds

huindedl w =032791,

ANLRAYANEIVTNINALUBINISNEINTAINISINNUY
ndulniveansluiuasuale dmsunistaladia

YBIAIUIIVNITLALDIANT blbkd@Imnnls Ae

CF, =0.32791Y,, +0.29373Y,, +0.37836Y,,
n1sSeuriisuandesazaliunaiaAfeu

o ¢

duysadiaay (Mean Absolute Percentage Error:
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MAPE)  uazA1A1uAaInLAAaunIdsdaade
(Mean Square Error: MSE) YBIAMUUNITNYINTA
#lga1n3Tena 9
AMIIUTYUTEUALUUNITNEINTAINITINNUY
wasnuliirvesnsiniuasuats drusunistaliia
Y93dIUs 1N ThareRnslaluarsmadilsiildann
A1sNEINTaiAE 3 38 wardsnsnensaisanlaem
Fahaimdnan 3 33seTinanuudatsiu wdenld
AMEINTAIANYNITUA PN BULIBUAN SR AL
munaadsuduysaliade (MAPE)  wazArAy
aandeuiddouads (MSE) nan1siasevnuin
dofiansanananiesazmunanadoudiysaiiade
(MAPE) wazAmunannpaauniasdesiads (MSE)
WUIBTMINENTAILUURENTIlEA MAPE  uas MSE
fngafio FBnsUsulEsuLUUEUTNES (Exponential
ES) lawdlAn MAPE
WazA1 MSE AU 630950.193 LAy

Smoothing  Method: WU
0.052175624
Fswensaluuusmdiliian MAPE uag MSE fanfe
FBenaseniminwiniu (Equal Weighted Average
Method: EWAM) Taafian MAPE Winfiu 0.04038 way

MSE wihifu 5230529 dauandlunsiai 1 uazmsed 2

M99 1 AnTauaAIneInTalteyan1sImue
pasulnirveansinduasrals Alatnd/aalua)
FUUNT R DUVDIU WA 2563 LaznsUSgumieuan

MAPE wag MSE 91038015 WeNNSalkUuLglng 3 35

A193T 2563 Amensall 2563
doyanisdming FBrsnensaluuuiien
- nasulniwe
e mstiflumswa TSR ES Box
(RlaTnd/ATu9)
fugneu 11,299,933 12,257,295 | 11,440,277 | 10,325,926
AAAU 10,822,079 12,414,936 | 11,611,921 | 10,552,660
qu%mau 10,411,325 12,243,106 | 11,399,316 | 10,256,084
FuAu 10,146,340 11,654,418 | 10,581,133 | 10,011,584
MAPE 0.10 0.05 0.06
MSE 1,187,592 | 630,950.19 | 772,152.9

M990 2 ANATauarAINeINTaiteyan1IImMUY
navulnirveansiiduasrals latnd/dalua)
FIUNTI8LFUVDIU WA, 2563 haznsiSeuiguan

MAPE wag MSE 91035015 nennsaibuusina 3 35

A139T 2563 AmeNIald 2563
Joyan1simity FBnswensaluuuiien
- nasulniwes
PR staituasvens TSR ES Box
(Ala¥nd/2Ta)
unIAl 11,138,786 10,673,737 | 10,253,931 | 10,162,510
ﬂﬂﬂ?ﬁuﬁ‘ 10,552,881 10,767,875 | 10,107,555 | 10,038,659
EYRLCH] 11,621,855 11,653,307 | 10,789,820 | 10,616,949
[SUCRI 10,943,430 12,456,452 | 11,658,397 | 10,540,076
NEYNIAU 11,806,339 12,975,853 | 12,312,826 | 10,757,522
ﬁqmau 11,234,472 12,553,099 | 11,823,016 | 10,531,824
nINNIAY 11,523,149 12,460,384 | 11,703,410 | 10,455,013
daey 11,509,134 12,650,786 | 11,894,243 | 10,526,082

A193T 2563 Amensall 2563
dayanisdmming FBnsnensalvuusiy
. nasulniwo
o msliiuaswans EWAM RMSEM RPESSM
(Ala¥asi/Halua)
unIAU 11,138,786 10,363,393 | 10,374,575 | 10,385,916
qumﬁuﬁ‘ 10,552,881 10,304,696 | 10,320,787 | 10,337,157
funay 11,621,855 11,020,025 | 11,042,722 | 11,065,751
[SGCRLS] 10,943,430 11,551,642 | 11,591,794 | 11,631,864
W WAL 11,806,339 12,015,400 | 12,061,286 | 12,106,849
ﬁgmau 11,234,472 11,635,980 | 11,678,076 | 11,719,988
N3INHIAY 11,523,149 11,539,602 | 11,581,442 | 11,623,127
damnau 11,509,134 11,690,370 | 11,734,596 | 11,778,618
gy 11,299,933 11,341,166 | 11,381,662 | 11,422,085
AAAU 10,822,079 11,526,506 | 11,565,587 | 11,604,613
woAdniew | 10,411,325 11,299,502 | 11,341,172 | 11,382,771
SuAL 10,146,340 10,749,045 | 10,784,352 | 10,819,927
MAPE 0.040 0.042 0.045
MSE 523,052.9 | 543,202.6 | 564,941.03
nsanUsiena

Tums@nw S suieuisnMsnensaluu@en 3 35

ad v

LAITMINeINTalsIn 3 ATAINaM HansKSuWiey

35nsnensal FIRANSUIINAT MAPE waz@ MSE

'
L1

wuin WA MAPE TnaReenu G5 NAnwwAazIssg

caa a 1a

Wuisniswennsaliduszansain uadsnsnensal

]

wuulRgImingaufigae 35n1susulvieunuy

LAUTNAY (ES) wagIsn1sneInsaikuus M AMuNsay
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= =

Nigafe Fenaaotmminwiiy (EWAM) wasiieth
gULL‘UUﬁmmsauﬁqmmwmmaﬁawﬁw 12 fiau wui
1. AEmsusuliiSeunuuantings 69) 7t () = 0.310
A1 MAPE Wz MSE AU 0.05 ey 630,950.19
pgdlsAimuAmnsfiwesveuraz3Siinanenmsnennsal
FefumsuSurmnsimes (o) veditmsuiuliidey
LUULATTANE (ES) onaviliidmeuesnisnennsal
Anninfenadully 2. 3EAneasdraimTnyiniy
(EWAM) 191 MAPE  waz MSE  fiviosl

0.040 way 523,052.9 1HuAsn1swensalia

AnAnssuUsEAA
YBUOUANDIATEINUTNYY JUI8A1anI19758
A533M asnianies NviAwudSnw uasveveun
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Abstract

This paper aims at studying factors affecting behaviors of forex crime victim using k-means
clustering technique. Data were collected from 624 samples who had been deceived by investing in
Forex and analyzed usingprincipal component analysis and K-Means clustering. The result shows that
there are fivefactors affecting fraud of investing inForex including 1) number of times to receive return
on investment, 2)number of investment times, 3) amount of return received, 4)percentage of return
received from investments, and 5) investment amount. Based on K-Means clustering analysis result,
victims can be classified into 3 groups. The first group is deceived people who lost less than 50,000

baht and received an average return of one time. The second group is deceived people who lost
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their average investment between 50,000-100,000 baht and received 7 times on average. The third

group is deceived people who lost their high investment between 100,000-500,000 baht and received

an average return of 14 times. Moreover, the result show that there are four factors affecting an

amount of investment in the fore including 1) transaction channels, 2) investment experience, 3)

percentage of return received, and 4) number of times of receiving return on investment. Therefore,

this result can be used for the investor awareness.

Keywords: Forex, Investment, K-Means, Data Mining, Fraud Clustering
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Abstract

The objective of this research is to create the most suitable forecasting model of the number of
unemployed people in Thailand. Using data from the Bank of Thailand website from 2015 - 2020, 60
values, divided into 2 sets. The first set is the 2015 - 2019 data for finding a single forecasting model by
means of There are three statistical methods: time series regression method. Exponential smoothing
method Box-Jenkins Method And two combined forecasting methods: equal weight method And the
second inverse of the second set of inverse squares error methods, which is the 2020 data of 12 values,
were used to verify the accuracy of the forecast. With percentage criteria, mean absolute error And the
mean square error The results of the study revealed that from all the methods of forecasting that were
studied, The total forecasting method is the most appropriate for this time series. Which has a predictive
model Y, = 0.333Y;, + 0.333Y, + 0.333Y;,

Keywords : Unemployment, Box-Jenkins, Exponential Smoothing, total forecasting
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Abstract

This research aims to apply the convolution neural network (CNN) for biometrics
identification from electrocardiograph ECG. Python code was developed for using in this research.
The ECG data was 310 records from 90 persons, which was provided by Physionet. It was the data of
44 male and 46 female volunteers varied from 13 to 75 years old. The result showed that ECG can
be use as biometrics identification effectively. For 10 trials, it provided the average of accuracy
=89.68% and the average of loss = 0.74.

Keywords : Convolution neural network, Biometrics identification, ECG
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a

Yayayruszhvg (artificial  intelligence) Tun1sandn

o

v v

nanwalvasuAna [2]
nstufinadulnilnialedddiunszuiunisly
nstuiinnsaesanuaednglnia (voltage)
Franariiaule Tneausedndlidduinen
fanssu msadsulmivesiale alddeyanin
Sidninsafiudzeguuimialagdidninsaviineind
asaduBuadimalnii (electrical impulse) fiAnan
WwadAIuANTIMIEiila (cardiac pacemaker cell)
Hefinalnnisiinduwadnisluiininainnisiva
\ieonlossuvessigeg o Ingloosundniivinli
Winnalndananfe luheu (Na) wpaldey (Ca) way
Tnuvawen () [3) eshenalnfananveusasyana
flondnualiang vlvdinises uiunilslédnensny
W e soldgunvunisiduvesialaiiold

1uﬂ’1'§ﬁqf\]ﬂﬁ’m§\‘mﬂ%aﬁa (biometric authentication)
[4]

Ca++in

omv —f

-50 mV —

=90 mV —

2NN 1 wanenalnnsisinduiadnialninves
wlannnislvaiteenlassuvessig Na, Ca uay K

(4]

lasagUszamuuuneulagdu (convolution
neural network-CNN) Lﬂugﬂuuwﬁwaaimww
UszamMifiguUsenaumenssuIUNMSYNULEEULUY
mMsvesfiuresywdluyuuetdos wu veu @ U
vieiduslneFonyumeavaniui dnvmy (feature)
¥8330g LAIINGUYY feature AINEINIHAIUAY

WBUTEUIANAINEINABINITIATIEARNATUNUB D
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ddlalaseneusramuuuneuligduildiuuseney

nan 3 d@loun
1. Fudsiauinis (convolution layer) dafu
gl feature vesdayaidn

2. Fusa (pooling layer) lutunUSurwn 1150

o u

Unaideyaliianas tileifunisasy feature  fidad
NnFudeimung

3. Fuiteulesod1afui (Fully-connected

layer) 1Juduniwadnsiaruaaindudeimuing

LazdusINNIINISITe U s LA Teudefulng
saomualidu 1 dfdouaslugtunounissey
(identification)

CNN gninlglunis$uint (facial recognition)

AAsrzanele (handwriting  analysis) 3LAS13%

a

ANDINANS BLILLA N1 TEBAk UL UIIwaN [5]
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3. F5AIUNNSIY

v

3.1 Yaualun1591Idg

Foyanaulniniladddlunsiniidelsan
PhisioNet lnganunsaiirdstoyaldain

https://physionet.org/static/published-
projects/ecgiddb/ecg-id-database-1.0.0.zip
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Y
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winzdemien1swudIuin 10 doya (30 R-wave

way T-wave)
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ani 2 dedradeyanduliiiileddinddeya
Usgnaunisiiuvespduialadnuiu 10 Jeya
wanInalay https://physionet.org/lightwave/?2db

=ecgiddb/1.0.0
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Aun5aUsTenATURUIS ATV e USEEIN

q

a v

wuupulgtuieldBdd Wen1sseudiliiaindeya

U

naaould lnedA1A1ugneas (accuracy) 1NN
fovay 85 uay Agayde (loss) deundn 1
3.3 asasllonlylunside

TUsunsupauimasuandnsulalunisvin

v
v

FuaseiliTulusunsunie Python Ju 2.7 Faayld
TudfunounisnIsudoyandulniiladdduas
msarsuuuitasuiisusnueziyana lnglilausa
wfdb package, keras, pandas tag numpy 8luns
fudunsidelag CNN AlHTusunuuiignvue
lnglausikeras
nsirideluadeiidudunisvuinies
Aoufmas iy MacBook CPU §ul5 1.4 GHz Quad-

core MdEANUTT 8 GB svUUU{URANSMacOS 64 bit
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3.4 dunsunisadiumsise

dauil 1 nswseudeyanaulnilniledas
waddgszuulasstneyssamuuuasulagdu

1 Waurldsunsudimiueudoya
AUl la8%3 warvinisnsesdyanasuniu

2. W lsunsuludrunisvirdadaun
dumsvdunuwezdunsihdudenlssegasud
\loarn feature aAYUIAYDY feature uazdmLTes
\Fowsio feature L&

daufl 2 namadeuTIIEYTARIENNS
Foujveaetos

Tudniawinuusunsuiieihdeyalase
Uszamuuupauligdululdlunisseydadia

1. Waunldsunsuludiunsihdeyaile
lugnsasreilnnsieus (training set) voun3os

2. WalUsunsueAgaUN1TIEYTINA

memelassgUszamuuuneuligiu

4. WaMsANYILAN1TRAUTIEHA
daui 1 nrsmSeudeyanaulni1ia1addsd

waldlun1siSeuivennsas

A

1. Wsunsudwivendeyanaulniiniladdd

WAEVIINIINTDIFYYIUTUNIU

#.dat to .csv converter
class csvGenerator:
def _init_ (self):
self.dir = os.path.join(os.getcwd(),
' /content/drive/MyDrive/Master Degree/Project/ecg-id-database-1.0.0')
self.database = 'ecgiddb’

def constructor(self, folder, filename):
signals, fields = wfdb.rdsamp(filename, sampfrom=2,
pn_dir=os.path.join(self.database, folder))
df = pd.DataFrame(signals)
df.to_csv(os.path.join(self.dir, folder, filename + "." 'csv'), index=False)
#crawls into every folder and sends .dat file to constructor
def tocsv(self):
for folders in os.listdir(self.dir):
if (folders.startswith('Person_')):
for inpersonsdir in os.listdir(os.path.join(self.dir, folders)):
if (inpersonsdir.endswith('dat')):
basename = inpersonsdir.split(".",1)[e]
self.constructor(folders, basename)

il 3 Wswnsudmsusudeyanaulniigiledad

uazlusunsuamsuinNINTesdygIasunIu
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#generates features and labels
class ProcessData:
def __init_ (self):
self.dir = os.path.join(os.getcwd(),
'/content/drive/MyDrive/Master Degree/Project/ecg-id-database-1.6.9')
self.persons_labels = [] #who the person is
self.age_labels = [] #age of thatperson
self.gender_labels = [] #is that person male or female
self.date_labels = []
self.ecg_filsignal = pd.DataFrame() #filtered ecg dataset
self.ecg_signal = pd.DataFrame() #unfiltered ecg dataset

#month.day.year of ecg record

#extracts labels and features from rec_l.hea of each person
def extract_labels(self, filepath):
for folders in os.listdir(filepath):
if (folders.startswith('Person_')):
self.persons_labels.append(folders)
for inpersonsdir in os.listdir(os.path.join(filepath, folders)):
if (inpersonsdir.startswith('rec_1.') and inpersonsdir.endswith('hea’)):
with open(os.path.join(filepath, folders, inpersonsdir),"r") as f:
array2d = [[str(token) for token in line.split()] for line in f]
self.age_labels.append(array2d[4][2])
self.gender_labels.append(array2d[5][2])
self.date_labels.append(array2d[6][2])
f.close()

i 3 Wsunsudmsueuteyandulniniiladdd

wazlusunsudmiurinisnsesdyausuniu (fe)

= el _ql./\‘-ﬁwmm'/w@/% SN .
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o ! : ! : = ; ; } —

A 4 1euiieudeyarfulniliala ainidnya o
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2. Waunsulughunsaswszuulasaedszam
wuuaauligtulaensvirdeiauinsidusiuuag

Asvintudenleaagnafiun

#model architecture

model = Sequential()

model.add(Convolution2D(32, 1, 5, activation='tanh',
input_shape=(1,9999,1),
kernel_regularizer=regularizers.12(9.001)))

model.add (MaxPooling2D(pool_size=(1,3)))

model.add(Convolution2D(64, 1, 5, activation='tanh',
kernel_regularizer=regularizers.12(0.001)))
model.add (MaxPooling2D(paol_size=(1,3)))

model.add(Flatten())
model.add(Dense(128, activation='tanh'})
model.add(Dense(9@, activation='softmax'))

# compile model
model.compile(loss="categorical_crossentropy',
optimizer="adam',

metrics=['accuracy'l)

=] | o v w | °
2?5 Tusunsuludiunisyindeiaunnisaiunisyin

FuIURazaIUNTY Tl e AU
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A15197 1 kanalAsaaievekuuinaeInITseus
drumsvidsiamnsaunsyindusmwaza 1N

Fuauleagafud

- & Adeaan | IuuRILUIERY
yinvasvu oy Ly
Tuusiazyuy Tuusiazuy
convolution (1,9995,32) 192

Max pooling | (1,3331,32) 0

convolution (1, 3327,64) 10304

Max pooling (1,1109, 64) 0

flatten 70976 0

dense 1 128 9085056

dense 2 90 11610

d9uil 2 nMmAdaUN1TIEYTIRAILNTITEUS
=
UBILATDN
1. Wansuludumaihdeyanlalugnisaiis
YAHINNITTEUTVBUATEN

# compile model

model. compile(loss="categorical crossentropy’,
optimizer='rmsprop’,
metrics=['accuracy'])

# fit model on training data
tensorboard = TenserBoard(log_dir="logs_personid/{}".format(time()))
earlystopping = EarlyStopping(moniter='val_loss', patience=18)
history = model.fit(X_train, Y_train,
batch_size=1@, validation_data=(X_test, Y_test), nb_epoch=186, verbose=1,
callbacks = [earlystopping, tensorboard])

i 6 WUsunsuludiunisihdeyanlalugnisaine

YAHNNITTEUTVBUATEN

2. WsuAsULENAZRUNTTEUTINRAM 86
lasstneyszamuuuauligiy

# evaluate model on test data
print "Evaluating model”

score = model.evaluate(X_test, Y_test, verbose=1)
print('Test loss:', score[e])

print('Test accuracy:', score[1])

# save model to dir
model.save_weights (os.path.join('saved_models', ‘rsampled_.h5'))

# plot performance graph
plot_fn = data.plotHelper()
plot_fn.plot_keys(history)

# confusion matrix

y_pred = model.predict_classes(X_test)
print(y_pred)

ay
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N aay
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epoch = 200 ilel¥iteyadiuiu 310 Yeya gald
TunsBeudadsas 30 yndeyaauasu 310 doyauay
#1917 200 ASs dm3u Activation fle tanh Litelild
#eidu tanh x Tun1sulaenmavesyateayaNSiTe U3
ey Optimizer Ao adaptive moment estimation
wneds MavasuuUase weight wag bias fidoules
fuinsetrelasslszamiiiousu learning rate 1wy
fruusiasuluudara$efifinssuiuniaiious
Wieuitymmsanameunsifiow (gradient Tuusias
Fumeuiiiiuan

@
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A%ait 8 99,68 0.06
A 97.74 0.08
asait 10 86.13 0.94
afadt 11 89.67 0.66
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Application of The Support Vector Machine Algorithm to

Heart Sound with Breathing Sound Noise Classification
150588 AanSne RIThR ﬁm%mﬁz, A0 Budles’
auiviedineans diniviivermans wIveaemAlulagasuns; warapronnew@gmail.com

2 a a °o ¥ a a a Y Bl G
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UNANED

mifeedsiitagusvasdifleuszgndldidumaistmesnnnmesumdusuundewidlaund deeiila
Anunfuwuufidesivesiala uaruuulideandnlaefidommelasununnuding 4 dedlddeyadsailaan
Heart Sound & Murmur Library, University of Michigan uagldesmglaain Respiratory Auscultation
https://www.mediscuss.org/ Nan33enuin Tuneuisdnmesannefuueiuauisasuunideailold
lneilaugnaessesay 90.48+5.50 auuiug1iesay 90.915.40 uarAuTunAuTosay 90.41+5.56

(9 o s

AAARY : FnnesaNmeswIYIY, @eaiilalinung, @ewnela

Abstract

This research aims to apply the support vector machine algorithm to classify normal heart sound
and abnormal heart sound (heart murmurs and clicks) with the interference of breathing sound noise.
Here, the data of heart sounds and vesicular breath sounds was provided by Heart Sound & Murmur
Library, University of Michigan and the Respiratory Auscultation and https://www.mediscuss.org/,
respectively. It was found that the support vector machine could classify with accuracy =90.48+5.50%,
precision = 90.91+5.40%, and recall = 90.41+5.56%.
Keywords: support vector machine, Abnormal heart sound, Breathing sound

1. unih N321859810n9n5290n (chest X-ray) N15nAdeU

Isamlanazvasniaen (cardiovascular disease
- cvps) Wunilslungalsalifarendnddyiiuiu
otesaninaziiuunldufiviuedadoio o
Useinelne [1] Tul na. 2560 parniseunsialan
(World Health Organization - WHO) na1inlsagena T
Duammdusunileiivinlvgaululanidedin (2]

dnsunsitadelsaiilanas nasaidenauise

Mlalpensldiniasilansaamenisiwnd (stethoscope)
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N18USNIT (exercise test) n1sUuinamitalasiey
ﬂﬁlmﬁwmmﬁqa (echocardiogram by ultrasound)
n1saastzininaauliingila 333, 51a3
(electrocardiogram, ECG, EKG) kagn1sa1unInssd
dudnofursuiumeivesila (Cardiac Computed
Tomography Imaging) [3] wilaeiilun1s3fiadelsn
wlauazvaonidendodusinasBuanaioilinse
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v
°

winduaggiirFunisitede (unsitedeiligna
(noninvasive diagnosis) wazfianldd1es
\ndpsilinTravensumdgnandunausniiield
Tun1s#en 1991 NTIONANIINANIYOINIA stethos
fiwlaimsenuar scopos uvain n1smsIaaey
Falaslaseadradnuuzvesyilsfignosnuuuan
wonanfialdlumsiladsminenviodominiilaundy
deanunsoldiladesanld (bowel) wiodusnislnaves
HoarurasaLiann iTenaendonuaslaanag [4]
vanenmIsuiinuanliinsuivugedneninves
wdaaflensaamansunndliaty wu fnnsiaun
Tuipdesilamsmmanisunmdanunsaudasdanandes
ﬁlé’ﬁﬂué’m@muﬁﬁuﬂ%L'imﬁafiﬁaaﬂalﬁmﬁﬂa
wazdssivesidla (murmur) wuuldaneitelvianunse
fidlgmanenundentusousd 1978 [5) uwaziinisan
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TuszuudInananand Wew1uAnY1I8a3835919
M3i3eudvenAIed (machine  leaming) Avzdely
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3

3

=
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Fumeristnmesnnnmesuiedu (support vector
machine algorithm) SLUUWQﬂ%ﬂﬁE]’]ﬁ]QﬂL‘%EJﬂj’] /g
wAvtua (kermel-based method) Lﬂwﬂgumau%%ﬁgﬂ
Wandwieldlunssiuunussian (classification)
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mmsﬁqm (optimal decision function) vt
Tuunvseinnvesdeyalilvidouriuiu warszugring
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Harduszuuiumngigadana menaaziinnug s
nane %1 o1aiinsadnansds (mapping) tiaU3y
5U34 (shape) Wanunsomilsfduszunuifulddetu
wildlumafladeindifie nsdwuuuenisdanesiva
(empirical kernel map) 3gvinsdsusniianuag
Aaulaluguigidnvaslmiffandimdudady
(linean) Tneinosiuaidniduiidenld loud nuny
(polynomial) LndLGiau (Gaussian) Fnueea (sigmoid)
uagileiduisifualuda (Radial basis function-RBF)
(6]

Funsuisdunesmanimesuuviuiedniu

M9 USRI UsLE3U (nonparametric classifier)

a

fduiidenunitantuneuisnisdiinuldlun
mautaygyUseieg (artificial intellisence-Al) [7-10]
MnfeyadrunueIdeTlaussgnalddnnasn
nnnesiusdunndudiudadulandnlunisdwun
deoaiilefifidyaiasuniuandsamelainges
wladsnarududesiilaund wdssilafinund
wuuliden viaudsailafieunfuuuiidesman
2. IngUITaIAvaIn1ivY
Weussyndldtunerisdnnesnnnosuueiu
Tuunidesidlaund desilatinunfuuuiidesives
lakazuuuilidesndninedideamelasuniuanu

A9 9

3. AFaiunside

Fayalun15vinide

1. deyadsaidladiuiu 23 lild Judeya
UsELaAn MP3 @1 Bit rate 128kpbs Uszneulumiy
w@eeilaund @esialafinundludiu apex, aortic
wag pulmonary valve lagilidgadsay uagidendn
91N Heart Sound & Murmur Library, University of

Michigan
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https://open.umich.edu/find/open-
educational-resources/medical/heart-sound-
murmur-library

2. @gamelaund Vesicular Breath Sound
FafudoyaUsziam MP3 An Bit rate 192kpbs 91

https://www.mediscuss.org/respiratory-
auscultation

AUNAZILUITY

aunsolddumoudsdnwesmaninosuuedu
Tunrsdnnunseninadeoilaundnazidesiala
AnUndlaefliduamalasuniuniudeng o Talaedl
ANUYNARININNTITREAY 85 AUKINEININNTT
Sowaz 85 WarANIUNAULINNINTDYAY 85

\n3pefiefildlunside

Tsunsupeniiamesdmiuldlunmsiisondad
Usznausme

1. TUsunsumounatmes Audacity 2.4.2
TUsunsuiivhaifisaundewewilawuuss q Wiy
Fyaasunmuiieuduaneaiy wWeasadulig
Fedlyai uieldlun1siSeudvoandes

2. TJsunsu RapidMiner Studio §u 9.6
I‘UiLLﬂiﬂJﬁﬁ’Mﬁ’]ﬁﬁ%’N’i%UUﬁEJ‘L!%I Wieldlunssiuun
BENRIG!

msviidelupdsiinfunsuuniesneuiinnes
AF CPU U 17 6700HQ mirwAwd1 4 GB
5¥UUURURNTS Microsoft Windows 10 64 bit

SunsunsAiunsITe

daudl 1 ahrdludiFeaiieldidudayadmiu
n’15(§au§°umm‘§ﬁﬁ

1. Ysuupbilddeamnelalifianuenilndifes

fulnddesiila
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|10
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-1.0
1.0
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054

-1.0

AN 1 LanInNIsHLANNeNLEsela NNy

2. ihlndideslanwSeunisteuriuiulng

deamela
1.0
0.0-
i
-1.0

10

—ie=

(Wi
AU

R
— =
—L—
—r
—
-

05

0.0+

-0.5

-1.0

ﬂl a v 0 LY & a LY
2T 2 wanansieseunseuTiuniulnddeaiiala

fuluddeanmele

@ o

3. USuszeumnunaealndidesela Tneluy

o

NUIFBUILUSURITEAUAINUAIA 0.0dB  (AINUAS

35.0dB

x| 01 Apex, Now| 1.0
Mute | Solo

0.54

L R | 0.0~
+

Mono, 44100Hz 054
32-bit float G

A select | |10

ﬂbreaﬂmg w| 1.0
uute | Soo |
==
L R | 0.0+
[EARY VY

Mono, 44100Hz
32-bit float

a| select | |10

0.5

-0.54

= 9 9 @ =
AN 3 LanIn1sUsUSEAUAMUAIeLdsIgla

4. vhn1sdsenn (Export) IrdiFeadieunluld
paly
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File Edit Select View Transport Tracks Generate Effect Analyze Tools

t
) 0
New Ctrl+N ’ 1=/ ¢ =
Open... Ctrl+O E
_ Q=% O,
Recent Files > T —
Close Ctrl+W
Save Project soft Sound Mapper - Input ~v | 2 (Stereq
Export > Export as MP3
Import > Export as WAV
Page Setup... Epateee
Pri Export Audio... Ctrl+Shift+E
rint...
Export Selected Audio...
et s Export Labels...
32-bit float i - -
I ’ | Export Multiple... Ctrl+Shift+L
a| seect | |10
Export MIDL...
[wThracthine wl 407 L

29 4 Lanans Export Inaldes

5. yimstuiinguuuuidssilandideanela
suniudugunmuuin 1600x170 pixels luguuuy

jpg weldlunisiseuiveaesowioly

‘ L(_I lilI_LLLLJLL‘LLLLLIJ'[LIL

‘ lllllrr,T(l[T{llll[lTfllll"lll

! }L JL ‘1
']7

‘T

lIIJJI.l

l’ll

-

_...
==
==
4

=

;
|

¥ b

AN 5 wansnnLdgsinlandideannelasuniu

NANUAILANFAITY

daudi 2 n1514TUsunsu RapidMiner Studio

(Y

- % = 1% = v 1 ax ¢
LWE]‘l"Uﬂ'ﬁLﬁﬂug"llaﬂl.ﬂﬁi]ﬂﬂ?ﬂ‘ﬂu@l@u?ﬁ WNBIA

4 = o
wneasuuyIulunisawunides
al

a v a o/ u’.ll a '
1. LmiEJlI‘UEJiJuaﬂ’]WLﬁENM’ﬂﬁWNLLUUlILL’ﬁBhJ%J

HyayIausuUNIY

-339-

McCIO SMOTE Ug
c'.) exa exa ‘
v
v

u,_!_Jl Edit Parameter List: images

Edit Parameter List. images
In this list arbitrary directories
and assigned to the class vall

=

class name

Normal

Abnormal

Al 6 wanensllusunsy RapidMiner Studio

Suteyanmidsaiila

2. denduiuvesdeyalunsiazUssian
F31uuwnne1aiy Jadeeldn1saiun1s  SMOTE

Upsampling lunsaseauaunaliiudeya

SMOTE Upsampling

GEII Y ups
v

At 7 wananslusunsy RapidMiner  Studio

aisaunaveslaya

3. uunteyametunouisdnnesainnes
wirTuuazasNsEUURN (training set) dmsumsiSeus

YDA DY
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Validation
dexa % mod L
exa L
tes Ies
per res
per res
v

tra mod

thr

thr

In the training phase, a model is built
on the current training data set. (90 %
of data by default, 10 times)

Al 8 wanansldTusunsy RapidMiner  Studio

Tuundayametunouisdnnasannna iy

4. @enldrasiua (kernelwazUsumanusiasy

(parameter) Liialin1s3uundusedvsninganian

Parameters

. SVM (Support Vector Machine)

kernel type W gaussian_combination v |G
kernel sigma1 1.0 i
kernel sigma2 0.0 i i
kernel sigma3 20

kernel cache 200 i
cwv 0.0 i
convergence epsilon 0.001

max iterations 100000 i

v

AT 9 WEAAINISUSUAILUSLESUE NS UTURBDUIT

FNNDSALINMDTLUITU

-340-

FNNBIALINLH DI WUITUN LT LABS LU Radial

5. NAABUTTUUNITIIHUIUBIUATOINI8YA

NagaUu (test  set) wazdnuszaANSAINYBITTUU

TWUNLES
Apply Model Performance
mod d mod lab lab % per D
tes ] |
(] uni mod per exa D

thr

thr

The model created in the Training step is appliec
to the current test set (10 %).

The performance is evaluated and sent to the
operator results.

AT 10 ULAAINITNARBUTEUUNISITEUTVBUATON

WAL IAUSTANSAINYBITTUUIIUNLEES

6. AATITINANITIUNALIVBITEUUNLA

Openin 7 Turo Prep * Auto Model

RowNo. T label i E

1 Abnormal Normal

2 Normal Abnormal

A 11 wansieg 1IN s NTayanan1IIUNLEeS

A 9 va ¢ a a ° =
LWE]IGU'J LAFIENUTEENTAINVDITEUUINLUNLALN

4. wan1sAnwILazn1seAUTIENa
WuIIN1sALaUN1IILUnLdesialanae3d

Basis

Function lpedlfauusiasude kemel gamma = 1.0,

kemnel cache = 200, C = 0.0, convergence epsilon =

0.001, max iteration = 100,000, L pos = 1.0, L neg =

1.0, epsilon = 0, epsilon plus =0, epsilon minus = 0

Tinansanduniseadl
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A15199 1 LAnIABUTNITWUNSAD (confusion matrix)

actual class
Normal abnormal | precision
5 normal 93 8 92.08%
? abnormal 12 97 89.99%
< class recall 88.57% 92.38%

LaENanN1TILASIERURlUTUATY Rapid  Miner
Studio  WAMIALRABYDIAIAINYNABA (accuracy)
oAy 90.48+5.50 ANaAEYEIALLLILEN (precision)
foray 90.91+5.40 uazALRALveRISEniy (recall)
309ar90.41+5.56
Wiulgdnnsldtuneuisdwnesnnnesuuaiy
a1unsaduundsailaunfnazidesiilainundla
lngdlanuanugneaes aAruLiudIA1TenAuInd
Souay 90
Jarauauuzlunisivy

v

dewenmideilgomsldiusunsy RapidMiner
F115UN15AAUNTTINUNLEES LAAIETDTI1NA VDS
extension lumsenfiunisieadosilisndusodd
gﬂmwmamﬁmﬁmuﬁmwﬁwu TusurAnAITMN

Il heseAnlndidedaensa

AnAnssuUsenA

Azl u S BN SEEUR sERuSain
wnerdemalulagasunsuaglasunisativayuain
audrududaiudanamansvnensunng (Center
of Excellence in Biomechanics Medicine) 4v3ngnde
wAlilaBasund ueniniveveunszAn GNU AFFERO
GENERAL PUBLIC LINCESE @%3U Image Mining
Extension for RapidMiner LLaSﬂmzﬁaﬁlﬁJ‘Ua‘UaUWimm

o

nnvunlinsatuayunisiniuniided
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