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Abstract

This paper presents Bayesian approach for mango classification based on digital
image processing. We design algorithm to classify mango into two groups: green mango
and ripe mango. Color features are extracted from RGB mango image and red intensity
of the mango image using statistic calculation. The Bayesian is applied to classify the
color-based feature of the mango image. We evaluate the performance of the Bayesian
approach against another technique; the support vector machine (SVM). Both methods
were implemented and tested with 100 mango images. The experimental results show
the superiority of the proposed method, with an accuracy of 88%, as compared to
SVM-based method, with an accuracy of 83%.

Keywords: Mango Classification, Support Vector Machine, Bayesian
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Abstract

This research aimed to improve material flow of multiple processed fruit
products. There are two material flow problems in this process: cross traffic and back
tracking. The plant layout improvement was used to reduce material handling distance
and time. Five new plant layouts were designed then they were compared with the
existing plant layout. Then, these plant layouts were evaluated to choose the more
appropriate plant layout. The results of the research showed that material handling
distance and time in the production line were decreased by 27.41% and 33.47%,
respectively. The new model was not only improving the working environment, but
also satisfying all workers for safety working.

Keywords: Material flow, Material handling, Plant layout improvement
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Abstract

The research on the development of teak wooden furniture for Mai Thai Coffee
Shop in Uttaradit Province aimed to develop teak furniture and to study consumers’
satisfaction. This research was divided into two parts. In Part 1, the decoration of
coffee shop was studied, and it was found that the store decoration was based on a
coffee bean shape. The concept of furniture design was also focused on safety and
durability. Then all of concepts were gathered, drafted, and concluded to modify the
styles of furniture production. In Part 2, the levels of consumers’ satisfaction towards
the developed furniture were studied. The number of the questionnaire respondents
was 234 people: 54.70% were male and 45.30% were female. The results showed
that the satisfaction of most customers was at high level (x =3.83, 5.D.=0.35). The
furniture with safety in use was the most satisfied aspect (x =3.95, S.D.=0.82), while
the beauty of the furniture was the least satisfied aspect (x =75, S.D.=1.00).

Keywords: Development, Furniture, Teak
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Abstract
This study is focused on knowledge management and development of scientific
knowledge from local wisdom on Namphi iron-smelting furnaces in Namphi sub-
district, Thong Saen Khan district, Uttaradit province. The study found that the ancient
Namphi iron smelting process was a direct iron-smelting process. The figure of the
ancient Namphi iron-smelting furnaces was domed. By applying the direct iron-smelting
process, smelting Namphi iron weighed 5, 15, and 30 kilograms could obtain steel
weighed 0.95, 3.16, and 4.33 kilograms, respectively. The result of developing the
furnace efficiency for Namphi iron-smelting by using a cupola furnace showed that
smelting Namphi iron weighed 5 kilograms could obtain steel weighed 1.4 kilograms,

and the average smelting time was 1.06 hours.

Keywords: Iron Ore Nam Phi, Smelting Iron, Knowledge Management
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Abstract

This research article is a study of the variables affecting the predicted solar
radiation intensity using artificial neural networks (ANN), case study in Mueang
Phitsanulok district. The objective of this study is to be used as a guideline for creating
basic information that leads to building confidence for entrepreneurs in the
establishment of solar power plants in the area of Mueang Phitsanulok district. The
variables used in the study consisted of Altitude, Azimuth, Declination, Eccentricity
Correction Factor, Hour Angle, Mass Air, the solar radiation transmission coefficient
caused by solar radiation scattering by air molecules, Angstrom's turbidity coefficient,
Cloud cover and Maximum Ambient Temperature. The study was divided into two
parts: predicting the solar radiation intensity in each variable and predicting the solar
radiation intensity from the variable group. The results of the study showed that the
single variable that has the most effect on predicting maximum solar radiation intensity
is the maximum ambient temperature with the correlation value 0.949. The variable
group that has the most effect on predicting the solar radiation intensity is the variable
groups consisting of Altitude, Azimuth, Declination, Eccentricity Correction Factor and
Hour Angle with an average percentage error of 4.383 percent.

Keywords: Predict, Solar radiation intensity, Artificial Neuron Network
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=15 (12-ST) (3)

& a

dlo o Ao yuinluwssnsendied mheduesn way ST Ao naimseiing i
1 I~ Q:l % =
g UILuea UUN?
(3) WNAWBSAMSULNKAINNSWUSANVBITEIENNSEUINaan un9e17ing (Leckner

B., 1978)

[y

Hemnlanlpassounnefind udnuaznss Mmewnilsveeneszrindaniung

a 6= al' 4! d‘ o 1 = 1 1 Y v a a & al
2ndFulasulUamannnan T sasunladnInaninan aA1veInNuLS @ ing Ndaa
1NGINURIAN  AIUUANALNDS AN NS ULNHNANITHUTAIYBITLEENINTENRINLANN UAIDTIRE

(Eccentricity correction factor: E,) luwsiaziuvazlanlaassounieiing aiunsadeu

(%
)=

Wuaunslesa

E, =1+0.033 cos(z’rdn ] (a)
365
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2.2 UsTIMALANLaYNANSENUABTIding
(1) w3@0NA (3u Junsany, 2557)
de¥sdnseriindidumsituusssinimundsiiuialan fazgnesdusznou
#1499 8UTIMAgANALLAENIIN danali¥edorfindfinemsanieiuiilanuiesdnsd
USinaanas SeUlinunsanasesisdenfindfiiiutuussenmatl uenainazduegfuaul

Y

NIRANAULAENIINTEIRITIE IR MiAnINeeAUTENEUYRIUTIIINIALAD Seluagiuua

Y

Ay a a ¢ A A oA v = a &, vo &
DINFANINADTNALLARDUNNIUDNRN Y Gﬁﬂa']ll'ﬁﬂLGUEJULﬂuallﬂ']i‘l@l@l\‘]u

ma:( 1 J( P j (5)
cosf, \101.325

e m, Ao WaINIAN AWMLY lINaIINAMUA U LANA19lUaINAINA W

seaudmza (Wifiviie) way p Ae Ausuussona Indleduilaviaana

(2) M3nszdessdeniinduadluianaeinie (Leckner B., 1978)

v a a

Feferfing1uusseIn1ageiuilalanazgnlulanavesoinAnszid

v

vsdinazarveundululueimalaruduardesmangiuinlaniegluguvesiednszany

[
LY

NN3anavaesidoniindiinainn1snseiielagluanavedeinia wenIINILTURUAINEN

1% ' 1%
LY ) Yo A

L IAILA ST UAULIADINPNSIRARELAUNINILAIEY FeanunTadeuduannsiasned

T = exp[-0.0903m2% (1+m, —m:*)] (6)

a

a

o 1, Ao duUszAnsnisdiiusideniingNiinann1inszidsssdenninglay
luanaemea v

(3) Myaaneussdaniindvesuazaatluusseinie Janjai et al., 2003)

[V
v

il uareaainagyiliusseimayuiingdinasoriruide na1dfe eusseIne

'
a1 o

JuiiannirmAdenasiiae Tunsnduiudussenmeusgvd@amned il uaseasosrimide
fagdrannuseannsatewiuingiiedlnas 10 dnluenuduiussenindulssdnsanugu

1UDI99ENTIUNUINAUIFY  TANUFURUSAUAILEUNTAI

B =0.589-0.068VIS+0.0019VIS? (7)
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o B Ae duuszAnsanutuiinvesdsansey lufivuiy wag VIS Ao viruide
3 a 1 QDA
VoI sueaiu dnieduilawns
(4) NanIENUTRINARDSIEDYINY (Paltridge and Platt, 1976)
AT HANTENUN @A YA DNITANAIYDITIF 0T AE 7 W 1UUTTBINIALIGS
fufialan lngwaauisanszideidenfindunsaiueenldusnusseinialan uisdunas
wdenuialanluglvessednivate lnemlumanegandusideringluyisninueniniusd

danshileanuasiaainalosinn  uiazaaniuuINlugenLe1InausEBuNs 110

o v 6 1

(5) AuduRUs Y NeMMgTeINAfuSdTng (1d5u Funsane, 2557)

v v ' v
v =

nillfadovindngniuialanganiiuld azdewavilinuialanilguminaadu

Y

WTou AT IFUNTHIARaNIU UTTEINALAYUNEINGNUTIIINIARANGUEN  BN13AANGY

[

Sidvesussennianaginlieoumgiivesusseniaiuduguiedny venainilauseud

wuilandagmlugussenanisnisniause

3. AISANYINIAFLATIVIUTE A NS UTMANITFUADNITHIUY

U =

Y Y o a ! ° va Yaal | = v
LN aivﬂ,@ ALUTNLNUIZFUABNITNIUNY EIJI'Jﬂﬂﬂ\ﬂﬂj'ﬂ51?‘75\17]']81]533']‘1/11,%8]&] 120013

a

Tusunsu Matlab antnglunstiasey Krdudielinisinuluadsdfissaninmanniian
AIdedalavinseufisulssianvesiassigyssaindien (Network type) flandusie
Tou (Transfer function) #lafunisi3eus (Training Function) S1uiuvestugou (Hidden
layers) wavdurudiseulutugeu (Neuron of hidden layer) Tagfiansanainnisuseidiu

Y v A

UszAnsamvasmisnensaldranudusiderfindaindinusaamgioniagedn 910013
NPaesen 15 Ase iemAnadsesAduUsEans Auduus (Correlation coefficient :
R) A1aduAIuAnnaIniidsass (Mean square error : MSE) 5¥7719A13597 Ldan
wiesdloTatumiildannsvuedeislaseUssamidion wazauwlsusiu (Sample
variance : $%) vasrnduUsyanSmuduiusuazanadsnnuianainfdsaes Seeuisam

Teanaunisaaludl

R= NZYle _(zYl)(ZYZ) (8)
JINE Y = (EY)PINS Y, - (2 Y,)°]
MSE:(al_y1)2+"'+(an _yn)2 (9)
n
2
SZ _ Z(yin_ y) (10)
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e a Ao Ardoyaannindesiiedn, y Ao Anadndildainnisnensal, v, Ao am
teualuyndoya, y Ao ﬂ"]Laﬁaﬁuaaﬂdmwaﬁwéﬁlﬁmﬂmiwmﬂszﬂ, n Ag IuIudeys,
Y, Al Aeseiiinaniaiesiiedn, Y, Ae Afildarnnsnensal uaz NAe S1uiudues Y,
wae Y,

faiideyafivnnlflumaieuivesssuulnsmisdssamidondutoyalul wa. 2555
- 2557 Tnenansanuniissd

3.1 UszanaaslasedngUszanniiey
TudruiifunsinvivioudiovlssinnveddaseieUssamdisnwuunane
Fu leun Cascade-forward backprop fiu Feed-forward backprop laga1unualiilendu

[
Y

aneloududoudunuulaasludnunuiaus (Tan-sigmoid transfer function; Tansig) %u
i dunuuiaudu (Linear transfer function; Purelin) visildnuiuvestugouasil 1 4u
10 Taseu wazileddunisieusiiunuu Levenberg-marquardt (LM) fauanslunini 3

TngnantawanslAlunnsnan 1

Output Layer

Hidden Layer Output Layer

Output Input

¥l

(n) (@)

AN 3 Usenneeslassneusyaniiey

(n) Cascade-Forward Backprop (¥) Feed-Forward Backprop

a ~ ~ ! ~
A15199 1 NsiUSesueuUsEinnYealasaisUsyaney

ANN Type Rove s MSE v Shse
Feed-Forward 0.950 0.014 0.146 0.064
Cascade-Forward 0.938 0.017 0.148 0.076

a

A5 1 zuiulainnisnensaifAutusIdeiaduuusieiou a3

TASIUIEUSEANMAUNANBT UTENIN9WUU Cascade-Forward fukUU Feed-Forward &

ANRAANUSEANTandunus wazAnedsAulanaInniddadlismnanuuntn H33834

Y

a1

RsanieanuuUsUsIudundn daaziiilainlaswieuszamieniuy Feed-Forward fiAn
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aauUsUnIuadeesninlasaiiouszamifleniuy Cascade-Forward femnpasingn
fde3dlelEAR s Usraiisamvanedunuy Feed-Forward dwisumsfinurludusely
3.2 Uwuuilandudnelou
Tudhuiifuns@nuiuisuisugduuuvesilssdudnelon ldun dlefdudrelou
wuLTnuews (Log-sigmoid transfer function: Logsig) #endua1elouluuldadu (Linear
transfer function: Purelin) wagWenduaislounuulaiUesludnunuLaus (Tan-sigmoid
transfer function: Tansig) TnefmuslilaseneUszamiieuduwuy Feed-forward Ssunudu
gou 144 10 T130u wawilerdun1sSeusifuuuy Levenberg-marquardt vistinafilduans

Alumps19n 2

M15199 2 nswIeuiiiguguuuilendudneleu

Transfer function ) )
Model Rave Sy MSE .1 Shse
Hidden layer Output layer

1 Logsig Logsig 0.856 0.016 3.315 0.348
2 Logsig Purelin 0.950 0.009 0.181 0.083
3 Logsig Tansig 0.943 0.028 0.177 0.076
a4 Purelin Logsig 0.800 0.013 3.556 0.217
5 Purelin Purelin 0.856 1.1x10™° 0.978 0.090
6 Purelin Tansig 0.903 0.001 0.754 0.079
7 Tansig Logsig 0.837 0.050 2.542 1.410
8 Tansig Purelin 0.950 0.014 0.146 0.064
9 Tansig Tansig 0.938 0.023 0.200 0.128

d' A a Ao a £ v w6 < PR a
INAITNN 2 LZLIE)‘W"U'1im’]‘Vlﬂ']ﬁﬂJUi%ﬁ‘Vlﬁﬁ‘MﬁﬂJ‘W‘Uﬁ‘ﬂSmu‘lﬂ’ﬂgﬂLL‘U‘U 2 g 8 UA

duuseAnsavduiusiadenuiniu Ao 0950 wasiluAfiasiianainvianun 9 ULUY usille

s
[ a a

#31500AIAINLUTUTINRA gvaAduUsEAnT anduwus wudn gUuuy 2 dA1any

a

LUSUSULRAgYRIANdUUSEEN

[ v ¢ {

avduiusaninigluuy 8 lagguiuu 2 uaz 8 df1Ay

o Do,

a v v 6

wlsUstuRfigvesrnduuseanianduiusegi 0.009 uaz 0.014 auaau mewn iy

(% [
o ]

Henduarelounuudnueealududousazldilsnduatelounuudaduludueinadmsu

mMsAnwtudunaly
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3.3 sduuuilandunisiseus
Tudiifunsfnwiusufisusunuuvesilesdtunisigous 1dun Levenberg-
marquardt (LM), Bayesian regularization (BR), BFGS Quasi-newton (BFG), Resilient
backpropagation (RP), Scaled conjugate gradient (SCG), Conjugate gradient with power/
Beale restarts (CGB), Fletcher-power conjugate gradient (CGF), Polak-ribiere conjugate
gradient (CGP), One step secant (OSS), Gradient descent with momentum & adaptive
LR (GDX), Gradient descent with momentum (GDM) Wag Gradient descent (GD) lag

o

Avuslrussinnvedlasaneusyamiieudunuy Feed-forward wanedu dduiudugau 1

Fu 10 Trseu Tofsnduarelouwuudnuees  diuduieinaldfanduaiglouhuudadu

Tnenanlananalilumisnen 3

M13197 3 NswWIsuiigugduuuilandunisiseus

Learning Function Rave Sé MSE Shiee
LM 0.950 0.009 0.181 0.083
BR 0.940 0.023 0.631 0.163
BFG 0.930 0.035 0.222 0.063
RP 0.937 0.016 0.267 0.083

SCG 0.941 0.015 0.276 0.051
CGB 0.946 0.014 0.264 0.065
CGF 0.942 0.017 0.277 0.054
CGP 0.945 0.015 0.297 0.033
0SS 0.936 0.020 0.298 0.059
GDX 0.923 0.019 0.452 0.090
GDM 0.916 0.018 0.503 0.131
GD 0.905 0.022 0.531 0.112

a A a Ao a £ v o 6 < Y1 [ = yaaa
PINATNN 3 LNBW%’HQJ’WIﬂ?ﬁﬂﬂizﬁ%ﬁﬁ%ﬁﬂ?ﬂﬂﬁ‘ﬂzLWUVLWJ’]‘WQWUUWHLiEJ‘LlE‘VIWVIE‘j@

fifie Levenberg-marquardt lnefilenduyseansavduiusiaduag?
A Uumiﬁ&luiLLUU Conjugate gradient with power/Beale restarts

o
[ @A

dmsunsanelunsall

0.950 0984911 A8 W9

'
1w v v & al

lnefilAduuszanSanduiusiafioag 0.946 diuilandunisiseusluu Gradient descent
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fandulsrdns avduiusiadotosdian Ao 0.905 drewmadidldfadduniniouiuoy
Levenbere-marquardt dmiumsanuludusield
3.4 uuilseu
Tudhuilifunsdnwivsudisusuauiseulududeuninsiuiudunn 1 uas 8

s TeerivuslinlaseieUssa e unuy Feed-forward viatedu S uiutsusou 1

1% 1%
U

Fu Tgilendudelounuudnuesn dtuevinaliflandunelouwuuidady wagilandunis

Seudiluuuu Levenberg-marquardt Inenaiiliuandlunisnd 4

AN519% 4 nsiUSeuisuIuIuiiseulutudeu

U U
Bunem fiasou o Sk MoEas Suse
1 1 0.905 0.001 0.655 0.054
10 0.950 0.009 0.181 0.083
50 0.933 0.040 0.051 0.179
100 0.883 0.081 2.28x10*  3.24x10™*
8 1 0.975 2.22x107 0.147 0.018
10 0.973 0.008 1.05x10” 0.002
50 0.950 0.021 1.92x107 5.17x107
100 0.926 0.041 4.19x10"®  7.47x107®

1NA57 4 LllefiarsanfieduUssansanduiuslunsaindeuominndiuiu 1 f

I3
1w a a

wUs 9ziiulean Aduussavsanduiudgenian fie Suiuiiseu 10 wed lnelAmdulszans
anduiusiadeag 0.950 J0eANABT U 50 Wwad LagllAduuszansanduiusinfeey
1 0.933 wazaArduuszAnSanduiusinifign A 31uUTIToU 100 twad Ladan

duUssdndanduiusiadosgn 0.883 dwsulunsdndowervinniiuiu 8 fauusiing

a £ (% (% s a0

seuu wLuladn Andudseansanduiusiasiian de dauiuidaseu 1wad lasdan

s
=

duusednsanduiusiafoog 0.975 50989111 10 Lwad Ingdaduusedns
anduiudiafiosg® 0.973 uazAduUssansanduiusiinagn Ae Jruiuiiseu 100 wad
InefiAdudsednsanduiusinioog 0.926 winHTUIARALVRIANATIALAREUEN

MasaewUsgnaumsiasantunsaideweinadiuiu 8 fudsidngssuu auiulai
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s

IuiiTey 1 wadazliAadereinunaanieusninaiaesdeis 0.147 WallSeuiey

[y

vinnuihseu 10 wad AilAnadsveseuAaAAdousnidsantegil 1.05x10°

NnWansAnymIslasstneUszamifissiivanzausensnensal annsoasuleinis
TasstheUszamiftenildlunisinuadaiifuuy Feed-forward Tnefshuaudugou 1 4u
10 favou Mdilsdtunelonnuudnuesd duewinaldfsidudelouuuilady dw
flardumsSeusidunuy Levenberg-marquardt Fafumsimundmsifinesadundes
\3esile (Toolbox) vaslusunsumamuay telddmiunsiinsesiadussansanduius
senINAlsiuAIR NS induuuneiou saudaldlunisneinsalaaudused
ofindludunausely

'
% =

4. NaNISYNUIELALAMUSNEA UNTNANSENUADANUTUSIFA29819RE

iudauﬁamﬂumsﬁﬂmﬁaLLUiﬁﬁwﬁ@ﬁﬁmaﬂszmmaﬂ"]mmL%u%’ﬁmamﬁmél,l,azﬂﬁ
nagauNsYUeaINNsidlasaneUszamiien laglddeyalul wa. 2555 - 2557 dnsu
nsiseuivessruy waylddeualul w.a.2558-2560 dmsunisilIeuiiguAImutusadnas
a1fingwuuTedoudildainnsiadewns edlnlsuefined fuafilaainnisiunesieds
TnsseUszamidion Tnenanisanwdisd

4.1 MSIUIIAIAMNTNSIEA9RTIng lutAazALUS

v

Tudrutilunmsfinwimdiudsauuiazaa Usenauaie Luedus yudanyn 1ed

9

Wi gudlae wlpwasdmsuuinansulsAtvesseugnesenindlaniuniseing ula
91n1A dulsednsanuuiivediansay duUssdninisdeinusidaingniinainnis
a v a a ed

n3zideTedoniindilutanasinia UTunauaunAgy waraum)igagaveausseInia il

BNINAADANUTUSIFAIDATLUUTIULIOU DINantalandlumisan 5
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A1919% 5 A NAURUSTENINAIMUTANG AUAIAITINS SE AR LUUTIBLADY

w R MSE
AALUS
Max. Min. Avg. S Max. Min. Ave. S
] 0.951 0919 0943 0.007 0.505 0.192 0.315 0.066
o 0952 0929 0945 0.005 0.381 0.168  0.295 0.051
S 0.951 0.920  0.941 0.008 0423 0.173 0.314 0.060
o 0.952  0.881 0918 0.026 0.709 0.173  0.409 0.137
E, 0.951 0905 0.939 0.009 0.471 0.241 0.333 0.049
m, 0940  0.757 0.869  0.055 0.820 0.178  0.371 0.138
B 0.863 0430 0.749 0.102 0943 0.125 0.359 0.189
T, 0.882 0.814 0870 0.013 0939 0315 0.582 0.173
Cl,, 0.853  0.138 0536  0.200 2.240  0.007 1.075 0.698
T 0977 0.860 0949  0.020 0323 0.032 0.145 0.063

PN & Y o Aaa a Rl Y v a a & d' = a
JNHITNN 5 %muimmmLLinuawﬁwam@mmmLﬁumﬂamwmmmqm 3] Qm‘lﬁﬂll

JEAVDIVTIUINIA (R,e= 0.949, SZR= 0.020, MSE .= 0.145, Siee = 0.063) 5998337

9 YUTAAYA (Rye= 0.945, Sh= 0.005, MSE, .= 0.295, S = 0.051) AU LU 3
dnwaserauduiderindesiian Ao USunauueunagu (R,,.= 0.536, S3= 0.200,
MSE = 1.075, Sk = 0.698)

A o = = Y v a ¢ ! | A v o v d' Y
LN@VWﬂ'ﬁLﬂiﬂULVIEJ‘UF’TJ']NLﬁﬂlli\‘ia@?\‘]@']mm833‘1/"3']\‘]7’]']7]1@"0']ﬂﬂ']i'lﬂﬂ?ﬂLﬂi@\‘ill@’J@llW

=

Isludiwes (A1939) Audrfilaainnisvineaigislasneyssamiion laglddeyanaue

LWDUNNTIAN W.A. 2558 - SUINAN W.A.2560 HATILALAAIIUAINA 4
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c 25 Measured 25 Measured
0
5 <, 20
8 =15 15
o
wv
10 10
Jan 2015 - Dec 2017 Jan 2015 - Dec 2017
(N) 3NOTYS (¥) yuDaAA
c 25 5 Measured = === Predict 2> 1 Measured
ke]
2% 2
©
£ 32
5 2
3 15
10 10
Jan 2015 - Dec 2017 Jan 2015 - Dec 2017
(A) ARLTY (9) yudalus
s 30 Measured 25 Measured
5 < 20
e}
& 3 9 \
ks = \ ’ 15
3
10 10
Jan 2015 - Dec 2017 Jan 2015 - Dec 2017
@) uNARBS SraEnelanienise1ing (@) 11aene
- 25 4 Measured 25 4 Measured
Qo
2 € 2
ke] 20
£ 32
5 =
3 15 15
10 10
Jan 2015 - Dec 2017 Jan 2015 - Dec 2017
() duUsansAINYUINT () duUseansv luanaeinie
25 -
S Measured 25 1 Measured
£ € 2
e}
¢ 2 ?
5 =
& 15 15
10 10
Jan 2015 - Dec 2017 Jan 2015 - Dec 2017
(@) Ysunaussiunmgy (ey) BUMNNFEAVDIUTIBINA

AN 4 AIANUDUBEIDINATLUUIIELADUIINANTINUIEAIYA U SANULAALF

WU UAIR3
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4.2 NMSIUNEANUTNS AN TIngaINa1EFILUS
Tudquilazdunisneuieudisussninaiinasatuailaannsvinueseis
lasetngyszamiiien 1ngn1suie1tayareafiuliniunatgs fau1suiuiienAInIy
Wussdeinguuusiemon ae38n15i8an31nnauvssdlnlskazainatdudssdns
Y v Edl ¥ d‘ v dl d‘ QAI v o )
AUFURUSTLARINA19199 5 Asuanslunisnen 6 Fanadilaannnisvinuigasiily
= = v 1+ du vy a s & & =
wWiguiguduafiialaassusuuvureadedidudainuaainniou (Percentage Error :

%Error) Fanleainaunis (11) wazwanananlalilumisen 7

[Mesured Value—Predict Valug|
X
Mesured Value

(11)

%Error = 100

M1319% 6 nguFkUsThalddmTumsyiueanudusidEnseindanvatesiuls

Variable
Model
W o 8 0] EO ma B TR CIcov Tm
] v v v v v ] ] ] ]
) Y S Y S Y
3 v v v v v v _ v _ v
a v v v v v v v v v v

A9 7 WesidudauAaInAAuYeINaNITINLIEINNISIUS BUBUAUAIDS

%Error
Model
Maximum Minimum Average S
1 6.548 2523 4.383 1.226
2 10.925 1.078 4.870 2918
3 9.846 1.859 5.246 2411
4 8.317 1.806 a4.727 2.003

dl & v a s & ¢ . a v d' =
JNAITNN 7 %L‘MuvLM’]giJLLUU 1NﬂqLﬂaiL%UWﬂquﬂaqﬂLﬂaBULQaUu@ﬁ%q@ B

4.383 1Wosidusd lasAimuwlsusiu 1.226 Fadieldindanuulsusiudesfigmauiu
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sesaannfuguuuy 4 Jsfidivesidudrunainindeuads 8.317 Wedldud lnedamn
wUsUsIu 2,003 Fsdeldindnnuuusunudesiigasesamnguiy druguiuy 3 fe
Wesdudmmnaaindoundonniian Ae 5246 Wedldud TnefAAuulsusiu 2.411 3
foléinfinnuulsusutosndtguuuudl 2 winnniguiuudl 1 wee 4 Vedlkadldannnis

uens 4 uwuuuansbilunmi 5

N
(G}
)

Measured —@— Model 1 - === Model 2

N
(@)
|

—
U
|

Solar Radiation (MJ/m?)

10

Jan 2015 - Dec 2017
AN 5 ANANUTLLEIDIANSLUUSIEFIUINNANTYIUILNISRLUTAUNAEFD

WIgUNUANDSY

5. d3UuazanusngnanIsAnen
IINNSANBIMLATIIUsTaMLTELAmLNgaNsan1YUEA1ANNTNSIEnIe ing
wuusewauluniunignedlasiivalan wuii I5laseedszamiisuainnsldlusunsy

Matlab Wuwuu Feed-forward vianedu f37uiudugou 1 94 10 9759u Taenduatalou

a o

wuudnuesd tuevinaliilaidudelouwuudady dnilaridunsGeudiluwu Levenbers-

v Qll = 1 1 13

marquardt 1n928luN1TIRTIERnIF U TE AN INaNTENUADAIAMULTNS TR LUUTE
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Abstract

This research studied the supply chain of watermelon at Thai Charoen market in
Phitsanulok province. The data were collected from doing field survey and interviewing
farmers, Thai Charoen Market Manager and those who involved in the supply chain.
The analysis of SWOT and activities in the value chain was made to improve the
efficiency of watermelon supply chain. The results show that watermelon cultivation
in the studied area is similar to contract farming between farmers and capitalists
without price guarantee and agreement document. Therefore, there is a risk that
farmers will be taken advantage of and not treated fairly. Hence, the government
supervision is recommended to prevent farmers from being exploited due to unfair
contracts. In addition, farmers still face problems about cultivation that needs changing
plantations every year to reduce the risk of plant diseases. Therefore, the government
should support by educating farmers about cultivation process and plantation
management so that they can cultivate at the same area with less disease contact.
This is to reduce costs and increase productivity for farmers. Moreover, the government
should support and push farmers to realize the importance of farmer assembly that
increases their bargaining power in trading of products and production materials.

Keywords: Watermelon, Supply chain, Value chain
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Audio fingerprint analysis is a widely used method for identifying specific pieces
of audios, and can be effective at analyzing specific audio tracks. However, this analysis
is only effective in detecting exact duplicate content that matches another piece of
audio. A method for finding similarity between audio pieces is reviewed, and an
evaluation method to find how effectiveness of that algorithm is proposed. The
evaluation method uses Area Under the Curve (AUC) which is calculated by using
similarity ranking.

Keywords: Data clustering, Music recognition, Audio fingerprint
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1. Introduction

In the information age, copyright infringement is easy to do and is resulting in
significant financial damage to many original artists, filmmakers, singers and song
writers, among others. For the music industry particularly, releasing new versions of
songs without the permission of the owners is having a huge financial impact on the
original copyright holders. The ability to detect copyright infringements and
unauthorized reproductions is an important matter in these circumstances.

Methods to detect music copyright infringement are currently practiced, with the
more usual method being random checking by a copyright officer. This approach has
significant limitations due to the difficulty of analyzing large amounts of data, together
with the need for an informed and experienced listener. Some computer- based,
algorithmic approaches are also in use (Downie J.S., 2003).

Music Information Retrieval (often abbreviated to MIR) is an interdisciplinary
research approach integrating different areas of research, such as digital signal
processing, pattern recognition, music theory, and psychology. A subset of MIR, the
Music Recognition Technique (Tao and Ogihara, 2006) is a technique to extract specific
features of the music that can be used to detect duplicate content.

The audio content of any piece of audio has identifiable features, one of which
is known as the audio fingerprint (Ouali et al., 2016). The audio fingerprint is a unique
data feature of a piece of audio, similar to the uniqueness of human fingerprints used
to identify a specific person. For any musical piece, the audio fingerprint of any input
audio file can be generated and used for comparison against the audio fingerprints of
other audio data. Copyright infringements can be detected by matching the audio
fingerprints of an original piece, and the cover version (the term used for the suspected
copy).

The problem in audio fingerprinting is that it can only be used to detect exact
matches and is unable to be used for close copies or items that are only similar to
each other. Copyright infringement can occur due to significant similarity, or different
arrangements of the musical piece, which are not necessarily direct or exact copies of

the original.
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2. Research Objectives and Focus

We propose the evaluation method to find how effectiveness of an approach to
find similarities between two songs by comparing their audio fingerprints, which can be
used for copyright infringement detection or song identification.

This paper is structured as follows: Section 3 is literature review, Section 4
presents the proposed approach, Section 5 summarizes and discusses the results, and

there is a final Conclusion section.

3. Literature Review

Many music-related processes such as copyright infringement detection, song
identification or genre classification apply music recognition techniques. Previous
research compared the effectiveness of human listening and music recognition
techniques for musical genre classification. Perrot and Gjerdingen, 1999 showed that
a non-expert person can identify the genre with 72% accuracy after listening to a 3-
second segmentation of music. Tzanetakis and Cook (Tzanetakis and Cook, 2002) found
that automatically classifying ten musical genres by computerized music recognition
techniques achieved only 61% accuracy. They concluded that the main factor affecting
the accuracy of automatic recognition accuracy is in the methods of data feature
extraction.

There are various ways to extract data features from recorded music, which is
available in many forms, both analog and digital, on a variety of media, CDs, tapes,
vinyl records, or, more usually in this day and age, digital audio files. The main musical
feature of interest here is the audio fingerprint of the musical piece or song, which is
the most widely used feature to use for copyright infringement detection.

The process for using the audio fingerprint method of copyright infringement
detection starts with the extraction of the data from an input audio file, during which
action the waveform of the music is generated. Next, the audio fingerprint is generated
from the waveform by using a mathematical function. This process is illustrated in

Figure 1.
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Figure 1 Music copyright infringement detection method

using fingerprint schema

For song identification, the audio fingerprint schema can also be used to detect
a song with the same audio fingerprint as that of the original or of another copy of the
original. The effectiveness of audio fingerprinting was demonstrated as being superior
to using binary images (Ouali et al., 2015). Audio fingerprints can be generated from
binary images. The significant problem with both binary images and audio fingerprints,
however, is that they are only effective in detecting content that is an exact match to
another piece of audio. A method for finding similarity between musical pieces can
address this problem.

In data pre-processing method, Chahid et al.’s approach (Ouali et al., 2016)
generate the audio fingerprint. The pre-processing of the audio data has three main
steps: generating the audio spectrogram, generating the binary image and generating

the audio fingerprint. This is illustrated in Figure 2.
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Figure 2 Data pre-processing

The first step is to generate the audio waveform from full-length song which is
in a WAV format audio file. The output waveform shows how a signal changes with
time (time- domain graph) and is split into 0. 3-second frames, which are then
individually transformed from the time domain waveform to the frequency domain
audio waveform by Fast Fourier Transform (FFT). Then the frequency domain audio
waveform by the FFT is used as input to an algorithm to generate a spectrogram of
each audio frame.

The algorithm merges 0. 3- second eight spectrogram frames, which is a
spectrogram window (our terminology) of 0.24 seconds duration. The spectrogram
image is an 8x8 matrix of pixel values. The spectrogram window is converted into a
binary image by comparing each value in the spectrogram window matrix to the mean
arithmetic value of the window matrix (Ouali et al., 2016), replacing each value with 0,
where the value is less than the mean, or 1 where the value is equal to or greater
than the mean (Algorithm 2). Next, combine the values in each 2x2 sub-matrix tile into
one value to calculate a 4x4 matrix from the 8X8 matrix, then convert the 4X4 binary

image matrix in 16 values vectors as the fingerprint sequence.
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Figure 3 Audio fingerprint window of full-length song and

sequence value in each window.

Each audio has a set of n fingerprint sequence windows that were constructed
in the pre- processing process, previously described. The length of the song will
determine n. For brevity, we refer to each of these n fingerprint sequence windows as
a window vector, each of which is comprised of 16 bits, and, if we refer to Song A and
Song B, each window vector is designated A, or B, in the following calculations, where
n is determined by the length of each song. These are the data input used in our
approach (Figure 3). Each A is compared to the associated window vector B, as

illustrated in Figure 4.

Full-length song

LAl Al Al | A,
Fingerprint sequence Fingerprint sequenee windon
| B B B, B,

Figure 4 fingerprint sequence window vectors of two different songs

Because a song consists of many fingerprint windows, similarity measurement
between two songs is evaluating the similarity scores of all fingerprint window.
Relationship Functions [7] for comparison of fingerprints, instead of comparing large

data pairs are shown in Figure 5.
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Figure 5 Measuring song similarities

After that calculate two statistical significance values: sum similarity (o) and
degree of difference ( &). Sum similarity is the sum of matching score of reference
window (A -B,) and neighbor window (A _, -B,,). The degree of difference is absolute of
difference between matching score of reference window (A -B,) and neighbor window

(Ai+1 - Bi+1) .

4. Proposed approach

We compared the audio input file of a song against all of the audio files in our
dataset to calculate the similarity score between the example input file and each file
in the database, to create a similarity ranking, which we ordered in descending order
of similarity score. To measure the effectiveness, calculate the area under the curve
(AUQ), shown in Figures 6, 7, 8 and 9 is calculated from the similarity ranking. The area
under the graph (AUQ) is calculated from the similarity ranking to measure the
effectiveness of the method we use. AUC is an area under the curve which plot
between true positive rate (TPR) and false positive rate (FPR). Of concern in these
comparisons is the possibility of True Positives where the process either correctly
identifies a song as being a copy of another song, or where a song is wrongly identified
as not being the same. In our experiments, we tested an audio input file that was
known to have a copy cover song in the database. We could then test for the
proportion of true and false positives to assess the overall accuracy of our method,
which we calculated as the Area Under the Curve (AUC)

The AUC space has 2 axes, each axis having a maximum value of one. The x-axis

value increases for each false positive identified, and the y-axis value increases for
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each true positive identified. When the input song is cover or original of a song in
similar ranking, it means a true positive occur, the y-axis line will step up, and if it is a
false positive the x-axis line steps to the right (only positives are being tested). If all
correct songs are in the top of ranking, the graph will sit along the 0 value of the y-

axis, at the maximum y-axis value, and the area AUC will be 1.0 (Figure 6).

Dataset = Song A.A;.A3.B1.B,.B;

7]
(]
2
@

Song Result

v

>

Highest

AUC=1

0.5

True positive rate

EIEIEIEDE] - |

Lowest

<

0 0.33 0.66 1
False positive rate

Figure 6 Example results: AUC=1

The other extreme case is where every comparison is shown to be a false
positive, in which case the graph line will be 0 on the x-axis, and the AUC is equal to

0.0 (Figure 7).

7 —
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Figure 7 Example results: AUC=0
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In Figure 8, each part of the graph line indicates either a True Positive (move
along the x-axis) or a False Positive (move up the y-axis), resulting in an AUC of 0.5.

Figure 9, using the same description, shows an AUC of 0.66.

Dataset = Song A;,A»A; B B2B;
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Figure 8 Example results: AUC=0.5
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Figure 9 Example results: AUC=0.66

5. Research Conclusions

The digital distance between a same and similar audio can be calculated, and
the shortest digital distance calculated will identify the closest copy, therefore the
most likely copyright infringement. Effective of clustering algorithm can measure by
calculating the area under the curve (AUC). AUC is an area under the curve which plot
between true positive rate (TPR) and false positive rate (FPR). The algorithm which

have more average AUC, that indicates the algorithm is more effective than other.
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Abstract

The objectives of this research were 1) to design rubber wood partition for
modern home decoration, and 2) to study the satisfaction of consumers interested in
rubber wood partition. The design was based on the concept of spider webbing, mainly
relying on curves and zigzags. Three models were drafted. Firstly, Model A was curve
form, conveying comfortable feelings, changeability, and continuous flow. Secondly,
Model B was zigzag form, conveying movements, exciting, exotic, and interesting
feelings. Finally, Model C was spiral curve with a structure of loosening wave or growing
in a swirling direction, conveying the feelings of endless movement. Three models
were then evaluated by five experts in order to obtain the prototype. According to
experts’ recommendations, some modifications were made for further production.
Then, the completed models were evaluated by the sample, 30 individuals, of which,
60% were males and 40% were females. The samples’ age were 26-40 years old. They
were asked to evaluate their satisfaction with the developed models in various aspects.
The results showed that the average levels on the aspects of usability, beauty, material
usage, and structure were high. Therefore, the developed partition design made of
rubber wood for modern home decoration was unique and different from other
common products sold in the market place. This can be another option the customers
interested in home decoration items, and also the new way to increase value of rubber
wood.

Keywords: Partition, Rubber wood materials, Modern home
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