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ABSTRACT

This study is a survey research aimed at studying the situation of hazards from

activities in the Bangsaen Beach area, Chonburi Province, which leads to the risk to the
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ecosystem in the Bangsaen Beach area, Chonburi Province, during the COVID-19
pandemic. Data was collected using a checklist and risk assessment using a risk matrix.
Data collection was conducted from May to July 2021. The data was analyzed using
descriptive statistics and risk ranking. The results of the study showed that most of the
risks were at a moderate level, which are risks that need to be monitored, followed up,
and maintained the measures that are being implemented regularly.

Keywords: Environmental Risk, Risk Assessment, Beach Hazard
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ABSTRACT

This research presents a novel Split Bregman method for removing both additive
and multiplicative noise from images with high efficiency and accuracy. The method
involves finding the minimum of a functional, which is written in terms of integrals of
functions and their derivatives. This formulation allows noise removal by solving the
associated differential equations. The researchers compared the accuracy of their
proposed numerical method with conventional image filtering techniques. Experimental
results on synthetic and real images demonstrated that the proposed method
outperforms standard filtering techniques in terms of noise removal effectiveness and

detail preservation.

Keywords: Image Denoising, Variational Model, Split Bregman Method, Finite Difference
Method
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wuudygrasunmusuunsuin@oulaiy
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Z=Uu+7p (1)
Taevhly 7 wudyyrasunuuuuimddeudeddiadogud
TumaufoRnmeeadudesniuigs nmaiees waznmanszuuisas Wunmdils
nszuunsadanmwuuladiauyt (Coherent Imaging System) Fenmguaduiildanszuy
n1sasanmaanaingnilelualedyg usunIuiuunITa v3e awnida 7 lagdauuy

dyaausuniukuumsaivualag
Z=un (2)

Tufitiannsnauildlaglidendnnisddyin un >0 110991NNTQUTENINS
”igiy'lmumuuazmwﬁuaﬁuﬁﬂﬁﬁm’m?{qﬂ damalinsiindaasunueidaieanain
AMNABUTNBINNIINITAINAR Y YIUTUATURUUAITUIN

TuauiTee9 Hirakawa Wway Park (Hirakawa and Park., 2006) uazAnz3d8909 Lukin
(Lukin et el,, 2010) loiwandliiiudn awlidndusesgnidedumedygusuniuwuuuiniie
wuunsgasfissuuienvintu nan1sidetlfiiuiningnideudedyyasuniuwuu s
FaUszneufedyyIusunIuLUUMIUINLAEdYaIATUNILLUUNNIAA Tasfuuuiang1n

aunsaisuladu
z=u+k,7+kug (3)

Tned k, uaz k, 1ur1asda 7 way ¢ wnudIuUsznoUT0IFYQITUNIULUY

<

NSUINLAYUUUNSAMUANA Y

Lmeﬂumiﬁﬁ@ﬁ’mmmﬁumuaaﬂmﬂmwﬁgm%a"du A Y YIUTUNIULUUNEY
ﬂgqﬁzyzywmiumul,wumimﬂLLaszumi@mﬁm%’uﬁaLmu (3) aunsavinlalaeidndg e
FUNIURUUNITUIN wdanusensidndaaasunmusuunsaa vselumanduiy wiulda
nMsfdadaanasuniuiieiimsdinaraiunisldisnsuuvasstuney Sedaddnsnenns
lunsAuIuAoud19ge Wi eann1sldnsnenslunisAuimaug3deves Chumchob
(Chumchob et al., 2013) Feladnausfaluuidan1suusiudIusumIndyy1usuniu
wuuna lutuneudisrfiannsafdndyanasuniveenanamldiiuened uarlinuauda
vosduiiusinglunings feil

v ¢
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argmin J%az(u):I|Vu|d9+%.[(u—z)2dQ+a2j(u+ze“)dQ @)

ueBV(Q) o o o

e BV (Q) wnudsgiinisuusdunuuiiveuiun j|Vu|dQ Jusnfianslsdwdunuunisuls
Q

o 1 2 _ o v .
AT EI(U_Z) dQ uaw j(u+ze “)dQ Dumewiparumnsauvesdeyasywi
o o

g7

AMAMdgndauuey U AuamAddyyiusuniu z uar o, a, >0 ununisdines

Snianslsdidunlduivanna seninameninmnumunzanvesdeyadndyayinsuniu
wuumsuIntumenyl 2 uaghuumsaallumeun 3 aud1au
Goldstein wag Osher (Goldstein and Osher., 2009) laAnAUWMATANITVINGIMUUASU

a 1

15831 38n13 SB iellunisuitynidanisulsiu dusumdadygrasuniueonannain

Y A aa dyd = a a U4 I o 1 < a v dny v = ¥
SU\TSU’e]@ﬂ@ﬂ?ﬁﬂ’]ﬁﬁﬂ@ﬂﬂi%ﬁﬂﬁﬂ"lwqfiLLﬁBT@JL?J’]Ejﬂ’]ﬁ]ﬁ]U@EJ’Ni?ﬂLi’J IUQ’IH’J%EJHQJJ’JT\]EJQJVLQ

o aa

Y auedsnis SB ielddmiunismdndyayinsuniuesnannnin Fagnidevuniudayyio

2. =Sb

FUMULUUMTUINLagLUUNIAMEnTUR LU (4)

Tueuddodfadelddsanuigiuin nmgnifevudisnisnanvesdyyinsuniu
LWUUNSUINLAZUUUNITAM Lazilaueddnis SB Afiusgans mnazuiuglunsiide
FYYIUTUNIUBBNAINATN uaﬂmm’fﬁ%ﬁ’alﬁm’%wLﬁa‘ummLinusT”nﬁuaaﬂﬁﬁﬁmé’zgiym
FUNIUDBNIINNINIZIINNIBNIT SB wazIZN13NToInm
IUILEIANIITIY

1. Wievnauedsnsdaiuavdmiuiidn ”zymwmiumuLL‘U‘Umimmt,azmiqmﬁﬁ
Uszansninuaziaiugn

2. WiewSsuisuanuuiugivenisidadyaiasuniueanannan seninaisnis
Feduauiildinaueuazisnmsnsasnn

ASanduuiag

TuihdataziaueisnsdsiavuuulnidmiunisnindygyIusuniueenaINAm
FegniToUuUmMed Y 1T UNIULUUNTUINWAZLUUMSAEMIUAILUY (4) TBMsNgIdeld

o A aa = & aa = 3 = a a
ULFUDADITNT SB 62NLUu’Jﬁﬂ']i'V]i'JﬂLi?LLagﬁJﬂizﬁmﬁﬂ’]Wfﬂ\?

NITIeImansuasmalulag unInendesvdguisud U0 8 a
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1. msfaaInlnddunuulnludaninaisud
nsandunsdmsuianialnduuulnluddninesudveseyiussuiuniazans

= kS + A= At A- A-At AtA- A—A+t AtA- A+tA- o AtA— o v ¥ !
Wweuuwnuaiy 0,,0,,0,,0,,0,0,,0,0,,0,0,,0,0,,0,0, waz 0,0, #1ua1aU d9nna

N

FFedszandlddeulvarveusuunulunisfaninlng ednnuvseasilunisuidaymnig

Do e

YRR AIUIUNILODNIINAN 1H8991NEINTATNYIANLANTAYINN kaztglRaunse
AU IAULP D195
AAUALALALU UL UURFATALNUAIE

0, ={(xy)eQI(x¥)=(%.¥, )% =iy, = 1,i=12,....M, j=1,2,...,N}

'
aa v

iiepnuazaIndmiuusiazanin (X, y;) e Q, w519sdsuunuie (i, j) Taoiiidn
X 4ay Y 9¥auimuaoautuazial amuaisu astun1suseanaasuulnludanineisud

veteyusesdudunilenes U fiudazgansa (i, j) annsafmumlag

M (u)i,j -

o (u),;—(u),,, 1<isSMI<j<N
(u), = (), ~(u),. 1sisM,j=1
1<i<M,1<j<N
i=11<j<N

nsuszanaauuliludfnvesudvetsoyiustesduduanives U fufazyansa
(i, j) awnsafvuslag

v ¢
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i+1,j |:1,1SJSN

)
0,0, (u),;=0,0,(u), , =1(u)_,,—2(u),; +(u),,,, I<i<M1<j<N
(W), -2(u), +(u),, i=M1<isN
(u)i,j+l_(u)lj_(u)|\/| J+1+(U)MJ’ i=11<j<N
(u)i,l_(u)', —(U) 1+(U)M] i=1j=N

et (U),,, I<isMI<j<N

21

" (u)i,j+l_(u)ij_( ) . .
(u)i,l_(u)i,j_(u)i—1,1+(u)i—l,j 1<i<M,j=N
(u)|+1j_(u)i,j_(u)i,N+(u)i,N’ 1<j<M,j=1

A _ (u)lj (u)i,j_(u)1N+(u)lN’ i=M,j=1
P W)y (0 (W) ()0 1ST<MAS SN
(u), =), =(u), y+(u),y, PEMA<T=N

2. 35013 SB dwmsudauuu (4)
lumsuszyndldisnis SB dwsuduuy @) suiunmsliaguugdiiuysianmesiasy

:(bl’bz)T

wazn13dmesmilng (penalty parameter) 8 >0 wisuUaslgnudanisudsiu (4) Hu

T a 4 o 9 . .
w=(w,w,) W191ineInsvingusnuay (Bregman iterative parameter) b

arg min {Ja L (wb)= I|W| dQ+§I(W—Vu —b)de+&J‘(u ~z) dQ+azj(u +ze" )dQ}
ueBv(Q) o 5 25 25 s
(5)
Pniuldmaianisiduuvadulunsmaasvesdgmidinisudsiu (5) Sadums
uilgymdesaaslaymdmsu U way W Tngazsiiumsvisuuvaduaunsestdfuves U
d0AARBANUNMYINTNER

2
u[new] . u[old]

l,

[new] 2

u

l,
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al [new] o [old] ¢ ::4'\121 o & ‘{j ) o o 5 |

We u™ uag u™ uwnunneesves U ilaanmsidiseutagtuiaznisvingseunsy

0 € >0 WNUAIAINLLUEN way ||||I Lmuuai‘mwugﬂﬁm (Euclidean norm) d%3U U, W
2

wazn1sUSUUTINTEmes b Mvusdadl

4™ _ arg min gf(w[md] _wu _b[o'dl)deJr%j(u —z) dQ+a2£(u +2e”)dQ | (6)

u Q Q
. 0 0
w™! = arg min {J.|W|dQ + —I(W— vulrewl _ plo) )de} (7)
W Q 2 Q
b[new] _ b[old] n vu[new] _W[new] (8)

nsuideymdes U awnsaudlamelsnsmaneuiidsuuuuln wagnisuidamedes

W @u1sannlaannaun1sesaes-ansRaiiieUes
Uyvnden U wdlenSwiuus (w;b) Tu (6) uslunagdavesnisuusiuiieuidaymearsiiiige

9

v
a

L AAUNITDRULABDI-AINT IR

u—iAu:z—ﬁ(l—ze’”)—ﬁdiv(w—b) (9)
a, a, a,

Wavinnsaansalndwtulaeisnsinludfnmewsud aglaan

(), 2 (003 (u),, ~5,6 (1), )=(©),, (10

S )
al

a (04 ‘(“)u 9 _ _
IﬂEJV](G)i,j = (Z)i,j _j(l_(z)i,j e )_;(ax ((Wl)i,j _(bl)i‘j )_ay ((Wz)i,j _(bz)i,j ))
1 1
Ml nsvidmeluser neuenifoutdymannisdeyiusdesluiadu (10)
dmsun1svingineuen Buduanmsiinuasneusudy u® Aunsdiane ul = 2)
... IgadunIsLASEUUANNTUY

v+l
)

ntumwmasuveseney ul ul? Ll ul
AUNTHTUEY

(11)

v ¢
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2
u[new] —u [old]

U o w v Y] ¢ 1, 5 & v °
WNILYNAINUIDY U dOAAABINULNMUINITUEN o <107 wulddn (11) gnih
new

u

|2
Tidugadulegdsnisinguuugnnis wazvinsaaassindadumnedsnsinludanmeisud
e v unudvddmsutunsunsigineuen wag

. a, MY 0 :
(G[ ])i,j :(Z)i,j _;(1_(2 i e )‘1 j—;(ax ((Wl)i,j _(bl)i,j)_ay ((Wz)i,j _(bz)i,j ))
deldmsudasiBesuuudiansn F wieusetoulusmvsunuunuiu (10) agld
0 - At - At
(0, -2, -00,0),) |-F(@),) 12
o 0 27s 2nr
%30 1—2;[COS(W)+COS(VJ—ZJF{(u)”}= F{(G)u} (13)

1
1

S

go ie[LM] uaz je[LN] unudvdlulawunar re[0,M) uaz se[0,N) unus

Tulpuanud Asuraagves (10) gniviualag

(u),, =Re|F" M (14)

S
Tuiil F7 ununisudasiSesuniunuuiiansn uay Re Wudiuasawesiuiudadau
Uayvndios W Wessasuds (u;b) Tu (7) udildumandavasnisuusiuiiouidamesinian

q

glfaun1599eLans-a1ns199eall
W
H+9(W—Vu—b)20 (15)
W

NNUIYVDIANLIT8VBY Lu (Lu et al., 2016) WU HALRALWIUATY (exact
solution) ¥4 (15) MNUALAEY

(16)

(W)H = max(‘V(U)i,j +(b)i,j‘_%’oj‘z(+ib
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gj ¥ A U a s ] g o 4
LLa%‘U‘LW]E]u@jﬁW]’lEJﬂE]ﬂ’]iUﬁUUEQW’]'3’]1]LG\E]'ﬁﬂ’]‘Wl’]"?ﬂLUiﬂLLNu Tnemuual b« b+Vu-w

NAN1539¢

AMEITELADDNLUUNITNINABUTIMLAUNDIUS BUT BUANULN U1 UDINTAIRE Q0
FUNIUDBNIINAINVBIDNITNTIININ LazT5n13 SB lnan1svadeunuulugveusazisns
rgnusziliumeiaiesilon sussiiulseaniamvainisuiuusnunmuesnmiUseuiieuiu

AAuatu Ao AnTdILYedy1MITUNINEIEn (Peak Signal to Noise Ratio : PSNR)
2

PSNR =10log,, 25 (mbredundiua)
MSE

AIRINARIALARDUNAIADIABLRAY (Mean Square Error : MSE)

MSE :M—ll\lii((u)J —(u)”_)2

i=1 j=1

wazAINITInATANAIEAGIUDILATIAT1S (Structure Similarity Index Map : SSIM)

B 4y .po .0,
P )t o)
r 1 M N . 1 M N
lagi H :W;;(u )i,j’ Hy ZW;;(U)L] ’

N

e S I | R B S Y

i-1 j-1

Tufid U uay U wunnwesesnmduaty FdliifidFyanasumuasinnesvesnm
wadnsAldanFnuuinsulsiu (@) suddu TunsussdulsydvBammuesnwnadnsene
A1 PSNR WazAn SSIM d1en8ageazuansyinnnwadnsilafiannmilndidsaiunmduaty
wagnsUszIfiuUsE A N nvesn mHadndeoa MSE d1A1derianain nmnadwslaa
A ndlndidsstunmduaty dmsunsdszidulszdnsameestuneuisnig B qilé
fautu uagdsnisnsesnin ynnsmeasadsiaavldnmiifienuaudnuuin 512 x 512
finiwa UszananadelusunsilussuudfoAnis MAC OS X vuiaiosreuiinmed iMac Intel

v ¢

NITIMemansuazmalulag unInedeviguisud U0 8 a




25

Core i5 2.3 GHz RAM 8 GB wazideiienidnisniiosnlinaansnangn lagxan1snaaeds
ALAULAAIINITNT 1 - 3

o a o ! Y o ¢ . a
M197191N 1 NaN1TNAADILVINUAUYAT PSNR AUATWAILATIEN (ﬂr]W Rlng) LLaZNINAN

(7w Boat)
ANFUATIZHA (1N Ring) AINA39 (NN Boat)
(ko ky) PSNR' PSNR'
o PSNR® | 381 A5n13n5090 N PSNR® | 33ans A5n19nT990 N

SB ordfilt2 | medfilt2 SB ordfilt2 | medfilt2
( ) 36.0799 | 55.2749 | 41.4114 43.5266 36.0766 | 40.5796 | 39.3924 | 38.7502
( ) 36.0811 55.3818 | 41.3924 435119 36.1089 40.6282 | 39.4239 | 38.7685
( ) 36.0855 | 55.3750 | 41.3942 43.5200 36.098 40.6089 | 39.3949 | 38.7392
(4,1.00) 36.0833 55.4178 | 41.4291 43.5485 36.0914 40.6026 | 39.4059 | 38.7406
(4,1.25) 36.1128 | 55.3933 | 41.4495 43.6030 36.0763 | 40.5547 | 39.3908 | 38.7319
(5,0.25) 34.1464 54.4416 | 39.4884 41.6360 34.1609 39.5667 | 37.9421 37.8591
( )
( )
( )
( )

4,0.25
4,0.50
4,0.75

5,0.50 34.1533 54.5074 | 39.5052 41.6642 34.1548 39.5612 | 37.9302 | 37.8481
5,0.75 34.1550 54,9531 | 39.5115 41.6592 34.1512 39.5484 | 37.9074 | 37.8487
5,1.00 34.1424 54.6893 | 39.4972 41.6681 34.1323 39.5739 | 37.913 37.8443
5,1.25 34.1629 54.4752 | 39.4983 41.6522 34.1718 39.5756 | 37.9405 | 37.8567

AN 2 HANITNARDUTIAUATAT MSE AUATNEIATIZH (AW Ring) LaznIMase (1w Boat)

ANAILATIZA (NN Ring) NN (NN Boat)
( ko 1 kl ) MQS,,E MQS,,E
22015 SB 25N19NTBINN 52015 <B 5N19NTBINN

ordfilt2 medfilt2 ordfilt2 medfilt2
(4,0.25) 0.1945 4.6973 2.8858 5.6891 7.4779 8.6698
(4,0.50) 0.1920 4.7179 2.8956 5.6257 7.4238 8.6333
(4,0.75) 0.1873 4.7160 2.8902 5.6508 7.4736 8.6918
(4,1.00) 0.1876 4.6782 2.8713 5.6591 7.4548 8.6890
(4,1.25) 0.1858 4.6563 2.8355 5.7218 7.4806 8.7065
(5,0.25) 0.1868 7.3144 4.4605 7.1837 10.443 10.6447
(5,0.50) 0.2209 7.2862 4.4316 7.1929 10.4716 10.6716
(5,0.75) 0.2328 7.2756 4.4368 7.214 10.5268 10.6701
(5,1.00) 0.2293 7.2996 4.4276 7.1719 10.5134 10.6810
(5,1.25) 0.2069 7.2977 4.4439 7.1691 10.4469 10.6506

NI Enansuasinalulad ininedevdguisug U9 8 atud 1




26

A15°99 3 NANITNAABATIFUAVAT SSIM AUNNEUATIZI (AW Ring) LAZATNATI (AW Boat)

ANFUATIZH (1N Ring) AMNA39 (AW Boat)

k k SSIM SSIM
( 01 l) ad ad

- A5N1INTBINN . A5A13NTBINN

35115 SB 35015 SB

ordfilt2 medfilt2 ordfilt2 medfilt2

(4,0.25) 0.9998 0.9381 0.9655 0.9694 0.9581 0.9654
(4,0.50) 0.9998 0.9379 0.9654 0.9697 0.9582 0.9656
(4,0.75) 0.9998 0.9378 0.9653 0.9695 0.9578 0.9652
(4,1.00) 0.9998 0.9382 0.9656 0.9696 0.9581 0.9652
(4,1.25) 0.9998 0.9384 0.9659 0.9692 0.958 0.9652
(5,0.25) 0.9997 0.9069 0.9473 0.9655 0.9403 0.9546
(5,0.50) 0.9997 0.9073 0.9478 0.9656 0.9402 0.9546
(5,0.75) 0.9998 0.9074 0.9478 0.9655 0.9403 0.9547
(5,1.00) 0.9997 0.9072 0.9480 0.9655 0.94 0.9547
(5,1.25) 0.9997 0.9075 0.9479 0.9655 0.9406 0.9548

'
a v

29NM19797 1 - 3 WUF1 A PSNR uazen SSIM Sidngstu WanSsuifisutuaizuduues
A ddyanasuniu Turaeiian MSE fandesaniafisuiuaniuduvesnmiiddyyio
sunu wanliiiudn 38015 SB dmSumdadyagIasunInkuunNIsSUINkaENIIAM
fiuszavsnmuazusiug) uananiidanudn @1 PSNR uaza1 SSIM #léa1n38n1s SB gendaen
fAldanisnisnsssnmingldemds ordfiltt2 uay medfilt2 Tuvnizfian MSE filéanisns sB
sninaniildainisnianseanndnerisaesidsednstaaulunnnsdl Jsasulddn 35ns SB @
UszAnBnmuazanuutiugignitismsnseanmiaelddds ordfilt2 uay medfilt2 iiloldu
mauansliiuyseansnmuesisnis SB {RIdeTniiauenanisinseivesnisidndayaio
sunulngdsnng SB uagiznisnsesnnlaelddnds ordfilt2 way medfilt2 lunsdifidnyayin

sunau (Ko, k) =(5,1.25) vunmdnasizit (1w Ring) wazn1mase (01w Boat) Avuansly

AWUsENaU 1

v ¢
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PSNR’ =34.1629 PSNR' =54.4752 PSNR' =39.4983 PSNR' = 41.6522

PSNR' = 39.5756

AmUsEnau 1 nan1sidndanusuniteananamlnereduid 1 uansnmduatu aedudl
7i 2 wansnmifidyaiusuniu (Ko, k) =(5,1.25) aeduii 3 waninin
NAENSI1NIFNNS SB ABAUYT 4 uansnmuadnsaInIinisnsesnnded
ordfilt2 warAedUtT 5 wananmuadwsNIEN1INTEININEIBAIET medfilt2

aAUs18NaNISIVY

nATetuilldiaueduneuiinisdstiay Aedsns SB drudunnandygrnsuniu
ﬁgmwmsmml,azLLUUmi@maaﬂmﬂmwiu%gumawﬁm HANIINAABIUTIFUAINUIT IDANS
sB fildunavelialunisussiuuszdnsnnveaninunadng Taud @1 PSNR wazan SSIM
ﬁqqsﬁu Tuvuzdien MSE fantfevaniieisutuansuduvesnmiiddyanasuniu Feuanslsi
Wiudn33ns SB HUsvansnmuazulugt uenanismuia A1 PSNR wazan SSIM fildann
3513 SB gandrandilsannisnsnsesnmlngldmas ordfilt2 wag medfilt2 luvaigdian MSE
fldanisn1s SB Andeitldannisnisnsesnwdeiaaesdnds Feagulddn 35nns o8 @
UsyAvEnmuazusiuginiiBniansesnlaglids ordfilt2 uay medfitt2 Faduitiugiulu
NITYOUUYUNIN

o

MNsaTImemanivasinalulad uninendesiviguisy
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ABSTRACT

The purposes of the research were: 1) to develop a Metaverse innovation to
promote local culture in Buriram province, and 2) to assess the quality and satisfaction
of this Metaverse innovation. The sample group consisted of 58 people selected through
purposive sampling, including 22 community members and representatives from
relevant organizations, 3 content experts, 3 experts evaluating the quality of the
innovation, 30 high school students pursuing vocational certificates, and university
students. The research utilized tools for evaluating the quality of the innovation and
surveys measuring satisfaction with the innovation's usage. Statistical analysis employed
mean values and standard deviations.

The results of the research showed that the cultural identity of Buriram province's
local culture that should be utilized for Metaverse innovation is the Sandon-Ta tradition.
This can be achieved by developing it into a Metaverse medium using Metaverse
technology. The 3D models were created using Spatial and Blender software, and the
presentation was done through a mobile app via an online system. The evaluation of
the Metaverse innovation's quality by experts yielded an average score of 4.70, indicating
a high level of satisfaction. Overall satisfaction with the use of Metaverse innovation had

an average score of 4.33, also indicating a high level of satisfaction.
Keywords: Innovating Metaverse, Local Culture in Buriram Province
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nsAnyINavLNARUIINIABNN LA AMAMYBILENgNTtoY MeTimARYATR
nidennmunuianléiduingievuluemslundadusiueugnmieu Tulsunaesas 0.75,
1.25 uay 1.75 wariliet1sgnsniuausienisldnamaiumenisdivunuesas 0.75
Mntduiluiesegdausivaniesnm wil 99923ne1 wazn1svaeuAIITEUNIIUTEAM
dudavosndnfasiongnuiou nudh Areuviaveseugnusiouts 3 UTmamesnisld
wARuatRInUdennundAnfintuiiunnanaiueghaitodfymneadn (P<0.05) daurd pH
warUSamesudsiiavansinlfueausugniiouisgninuay uargnsfiinindumaiuarin
Pndenmuniiauuanssiuegeitoddymieadn (P<0.05) uiA1USunanindass (a,)
vosusugniaudildmaiuadnainudonniun lifanuunnsinsiusgafidoddymaada
(P>0.05) IngU3inaunafuaiaainiudenniunsia 3 Usnasitldadluneugnusion wuin uey
anuveu Traunwsnunienin wil wargadaiedulunuinaeisiasgiundadusigurures
wen wazilevndndausiusugnusioulunaaeunadnuagmaUszamduda nudn Usua
waduatnndonnunildaslulundnsusiueufidosas 1.75 du dpzuuuanugeuain
fraaeudunnigalunnaadnvazynassamduddlussfurouuiunans

AdALy: AR LWRennuwi wesgnvideu

NIaTIermansuazmalulad unInedesivdguisud U 8 a

3




42
ABSTRACT

The study examined the effects of pectin extracted from coffee husks on the
quality of mulberry jam. Pectin extracted from dried coffee husks was used as a food
additive in mulberry jam at concentrations of 0.75%, 1.25%, and 1.75%. A control sample
using commercial pectin powder at a concentration of 0.75% was also included. The
analysis included physical, chemical, microbiological properties, and sensory preference
testing of the mulberry jam. The results showed that the viscosity of the mulberry jam
increased significantly with each of the three concentrations of coffee husk pectin
(P<0.05). There were significant differences in color, pH, and soluble solids content
between the control sample and the samples with added coffee husk pectin (P<0.05).
However, the water activity (a,,) of the mulberry jam with added coffee husk pectin did
not differ significantly (P>0.05). All three concentrations of coffee husk pectin used in
the mulberry jam met the physical, chemical, and microbiological quality standards for
community product standards of jam. Sensory evaluation indicated that the mulberry
jam with 1.75% coffee husk pectin received the highest preference scores in all sensory

attributes at a moderate liking level.
Keywords: Pectin, Coffee Husks, Mulberry Jam
unu

Auduiad esudivinanudn deldandununuaziiunisdandefisiniEendn
wiaanunds Tudlagtuiinnsgnnuunnnds 70 Uszmesialan dwmsuaneiugudnusnu
fgnifumluaziogieiu 2 aneus leun nuensdm (Coffee arabica) wagnumlsdas
(Coffee canephora) Tnsn1wine1519 A1z unuwni ba Suarnudenlunisd uuannid
Aunlsdadi iesannunlsdadfisasdivuniuazlisandldtosniiniunensndi
drutsznoundnuassaniul ldur Avdewden Sfmarieduiiendunzar wissansiuie
nzarnud adsuladsuvdododouns q very wianuw teulaadsunioduildazan
2T (NS hazAn, 2561)

Iuﬂawuﬂium;aﬂma:uLLquumsmImmLLWmemsuuiuwﬂ 9 U danalndinaugoins
T wdanuniintu mm’luﬂsmmﬁuaaLﬂaaﬂmLLWMmmsammﬂﬂiymumiwamumﬂmuma
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Felunszurunisnan MU 9 2 i fimsduBonniuniieszanas 1 fu mnudesiisl
%ﬂmEJLﬁuﬂiwmamaxﬁia?aLLamé’ammsqzytﬁaﬁﬂﬁfj’«’dwslumﬁﬁﬁm (1msuu hayAuy, 2561)
31nnN1sAnwInud ludenniunazdiansuseneumaiududiulsenevegsine n1ag3de
Judafuiluduiihazamsotnatalidumedu wediluldsslonilumailidy
wAnSusueuls Tnsusudundnsusiusguanidenaldifuaslinrumiu eranauwals
vieumalifidududie fdnvasduea fleduiafavariiadumismemsny duiuld
nunvundls (Fevusl uazauy, 2563)

waduduansuanesiielhifndsdudanudosnis iusavildiinea (gelling
agent) MlvAnANTUMLA (thickener) wagyilmannisas (stabilizer) Tundnsdugionns
ManUTELN W LA 09RY 1A3aaUTe uew Lad ui uaglelidn nsumaRuurldUselev
Juayfuinguazasdmahluly Aramdunsa-aswesemsuasvinvasndndusionms
‘Luﬂmﬂ’umﬂﬁuaﬁmlﬁmﬂLﬁyaﬁanﬁ’asTﬂmmJ%Jq (sugar beet pulp) 71§ ut1m1aenudn
Waendudulu (citrus albedo) wazninwesueuila (apple pomace) ndaarnusntuedida
oonud? aghdlsiimuimnunnudesnisléimafuilandufintusgieseiiies (Pasandide et
al, 2017; viena wagane, 2562) Aatiu Tuauidedfidedaldinudennurinataliiu
nanafu nduihaldiduingievuemslundnsust Wud uugnudou Wosnnuedy
wanfusiiuUsslmnualsiifideduiaiviomin funafuanmsolfidudiunaslunisiin
udndueiueunuinguszasaninanale
INQUILEIANTITIY

1. iflefinwinavesiwaiuaniUdennunsennnwYe AN SusuELgn oy

2. Wlefnwanuveuvesuilnaiidsendnsausiusugnideudifinaduainainiuden
N
lenasuazITeiiiafes

aeAUszNaUMAAivaUaanNIuN

Waennurhiugaulude enslulewsn Wk woulnleendu wiuiy Indiuea uas
AulBu winmundsindendenudnsdtudenmunivievusdal ifsnume fudenyun
711 0.8 fadiuns Usenaudae 11 Sovay 84.2 TUsiu $evay 8.9 iniadosar 4.1 uay
asUsznoumaiu Jevaz 0.91 Ineiluidenuazifienvesniurazgnuunliussloviite
Waar WazannansENUReANAAeN (HN5UU LaTANY, 2561)

Jaquialaniinumeguinnii 6,000 aesius usiwusidoudgniiionisdn leun

Y
v saa

wuge1sdiuazlsdadn nuniuge1s10n (Coffee arabica) \duugnleudgnuiniign

Tulan ersdanduiisiademun awnsansyivlaladluendeudu Nuiineggnin

a

sEAuUIMEIaUsEII 800-1,500 AT d@n1wenAReut b ugungdussuia 15-24

Y
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psmialdoa nulors A lina unenuarsaviAyuuianaunasuniiniunaeiugdy |
sansenlandy Fagsndnnuituglstadn deudanda ua v Taenisnsesnnuieddou
58N Nunan IuﬂisLwﬂlwstLLWWuﬁ:mﬂﬁﬁwﬁanuﬂﬁumﬂuumaﬂqaﬁﬁmmwunlﬁu
waunawile Tnolanyludmindodvs 1Weee wisesaou wazain lasggniafuiien
nurareglutiafounmauinunius ludsnmidesiiingiudignazsuiuniasdemunn il
fanndeis Aerudonnunluuiinaunn [sua wazansiad, 2550) GsluUdonniuviasd
ansUszneumeiududiulsznoueging (nsuu waseay, 2561) mefideadaiuinludoud
hazanansatnatalindumafumansduasinlus e Wodiuyalfiureavieiis
TnewFonuidanuniithanlflunsatameiiu lunuiseduresiamiaguruniuidudiug
waymsviaaiendeoning suatiud suneuiune Smindednl

WARY

waduduansuszneunedwesfinuluiy Wuiefuulsuaziwaglaa Usznoude
nsananAylsila (galacturonic acid) defiumeiuszwean 1,4 lnaladin (O - 1,4 glycosidic)
ANTBAIMUATDIEITNIUANENTINAIT81ITIALET (Food and Drug Administration: FDA)
53U waRudesznaumeUsInunIanuanylsinegntsesosas 65 aRuluasuay
snsiieliindoduianudens WusiliAaea (gelling agent) vilfinaudunia
(thickener) wagyinliiAnn15Asia (stabilizer) lundnsasiomsvaloUszinn 19y 1a3esmn
\A30eU59 oy wad un uazloiide eduannsohulfduilduiauld (edible film) uag
fduiigasaansld (biodegradable film) #7218 auuszanu (adhesives) Jostunisiansou
(corrosion inhibitor) Swﬁdwmamﬁmfna% (plasticizers) qumamnﬁm BIAzLAS 0981879
uinsUsEgndltinadudeamdefesefunisiia teame3fliatu (degree of esterification,
% DE) inszidusvavenaaandfinisifinma mafuaunsaudseaniu 2 Ussnnanud3ua
yyumenda loud waRusdiafiiivyumendage (High Methoxyl Pectin, HMP) uazimaiusin
fiflvyjumendani (Low Methoxyl Pectin, LMP) imadulsiazysvinnaziinuasntnisiiaieg
fumndnai ineRuvieifvyumendas uweRuifissiuveauvdaeameiiatu deeni
Yowaz 50 iAnlaaldlaglidesfivosudefiazarsld (soluble solid) usdaadunadeslonsu
(Ca®) Uszanaudesas 3 Svosudefiazansléianun (total soluble solid) $oay 10-80 ien
Aradunsa-ng 2.9-5.5 waitldeeiidnuusdodudaseuuuasdangunnniaadiléan
meduitiamondage meRuvdaidvyumendagadumeduiifissfuveasvdaoameiiiadu
unninfesas 50 awiinvalaiilefivesudsiazanslsuinninfesas 55 1¥iuemsdiden
aridunsa-draiing 3.5 nstiwedusnldussleniduegfutnguszasdnisinluldan
arundunsn-answasomanazsiinvewmansusionns lullagtumaiuatnldanideves
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Wann1an$e (sugar beet pulp) AUt masenuda wWaendudulu (ctrus albedo) way
nnveswatila (apple pomace) nasannueniinedid asenuds ogrelsfniuusuna
Audeensldiwadusialan Fuf uduedreneides sauteUssmalneieainisynda
nesUszmaduvinasnnlussasuaziisimasudiauns Feilvuddonansauiidinngads
AR UINLAYIADNIINITNYATHALLAYNEDIINLTIUEAAIMNTTY i aldmaununaiy
yamsiniideglutiogdu Wy Waennde wWisniansa wWienuiiiing mauasen wazwdon
naliinsznady Judu Menis wavmng, 2562)

A5n15aniiun1sIve

dnamadui adaldniudonniunuisdaeisnisade Tagldidennunilaiiu
wiansavaeievueaiiiunsanseng warlithduaneylunisasameiuanauiseiies
nsafinmaRuandennusliiteldusylovilumsviueugnmsiou (Sayfusi uavaniz, 2565)
Tnewgonuidanuniithanlflunsatameiu lunuiduduresiamiagueuniugudug
Lagn1svioaisnTeyny Muatud suneusiuns Smiaidedva ldasluteugnmiou
fiUsinaudosay 0.75, 1.25 wag 1.75 wazidegumuausmensldnanafiunisnsmiuium
Youaz 0.75 ldadlulunsugnmieuiuiu dslunszuaunsiueniiBnissoninignusiousn
&ilarenn mnduiluduseieiesty wdunadunsevgves Whmanse uasmaiuly
USnausing 9 muuTinunislivesusazgns heaseliseuaiiunans Weldgiauldilionas
wagthunnldvnneuiiiiunisandediensanuiedmiousn wddadvud anduih
nandaeiieugnudoululianeiaudinisnmienin il 3a%Inen uazn1snaaeunalsyam
SurtamasnBnsusiueugnusiou dail

1. NMsAnyINaveLNARuIINIUFeNNUseAMNINYRIRER ST UGN VsiBY

1.1 Mybesgviandanienienin
111 A8 L a* uay b* a181a3 090 Color-meter (Chroma Meter: CR-400,

Minolta, Japan)

112 AAunila 6 281A5 095l Bostwick consistometer (Bostwick Consistometer:
CSC Scientific, U.S.A.)

1.2 Mylasgianvaniuadl
1.2.1 anadunsn-ang agld pH meter (pH meter: 510, Eutech Instruments,
Singapore)
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1.2.2 A1 water activity (a,) #281A3 83 Water activity meter (Aqua Lab model
series 3, Decagon Device Inc., USA)
123 USunawesudsiiazatsunle (Total Soluble Solid, TSS) #2834 hand
refractometer (Refractometer: PAL-Q, Atago, Japan)
1.3 Mylaseiaudinieqadvine)
1.3.1 Usinaugduvisdanan (AOAC, 2019)
1.3.2 UsuauBaniazsn (AOAC, 2019)
¥hAiildannisnaans 3 81 uvinsiaseiAuLUsUT I (Analysis of variance)
Iagdn19919uNuNIIIAaeIkuUg uauysal (Completely Randomized Design; CRD) Whagil
nsssuiisuanusanssvesded sluuiazn1svnaeedieds Duncan’s New Multiple
Range Test (DMRT) fiszfupinundesiudosay 95
2. Msfnwnreuvesiuilaafidsendniarinougnmisudifinafiuadnainden
AN
yhmsAnwanuveuiiiirenudnvazynastamauiavesiuslaa semsthluussidu
AaANMUsEadudadiud ndu samny anuvia uazauveulassiu lasfiisnns
siiuns weil
vndndusiuongnmsieuii dinaduadniniudenniusiiazgnsniun (control)
wmageuduiiomarveuvesuilnafiddendnsusilas daldnsugdmiudy antul
FusTnartluitlisinunsiinduyihnmsvaaeudusiuiu 50 au wieaiildr uagviin1sussdiu
AureUTiiirenmdnwazINaUsTamANRAR LA ndu ey avamila wazanuveulneI
TAeNAaoUA1835NITINAZLUUAIINYDU 9 T¥AU (9-point Hedonic Scale) AMRUATEAU

AUYOUGIL
1 = Liveusniign 2 = lalwauun 3 = ldweulunan
4 = lsveuidntley 5= 198 9 6 = YoULANTIDY
7 = woulunan 8 = YaUNIN 9 = YaUNINTIgN

nntuihdeyaiildannisfinu mnuveuvesudlnafiinenndnuasmessamduda
VBIHAAA I UENGNVII U UIVIINITIATIEVAMURUTUTIU (Analysis of Variance) (ANOVA)
laefin15919unUn1TNaasIkuUduud onauysal (Randomized Complete Block Design;
RCBD) wagiinsilieuifiuaruuansivesaiadeluuiagnismnaassdieds Duncan’s New
Multiple Range Test (DMRT) fissfuanandesiufosas 95

NIeTIeImansuazsmalulag unInendesviguisud U0 8 a
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Nan1538

1. wansAnwauTAnIanIen 1l wazgadainevesnansueiuougniouiisl
waRuainaniUGannuw

nsfnwildhnanaiuiiadaldanudenmunldadiulunesgnudeuiivunudosas
0.75, 1.25 wag 1.75 mﬂﬁymiwmﬁmﬁ’m%quﬂwﬂauiﬂﬁﬂmauﬂ’ﬁmqmamw GREIGE
9877 M vowdnSaminengnmieu lean1smaassismsed 1

M13199 1 aud@Aniaunil nMenm LazatinIne1vesnaniaeiienanviou

AuUANIINIBAIN Ysuaumsldmaduaiaanudannunlusesgnisiou (Favaz)
Control 0.75 1.25 1.75
(WARUNIY
n15A")
ANAUNTR 0.80°+0.04 1.20°+0.04 1.23°+0.08  2.00°+0.06
(WURLLAT/ W)
L* 14.47°+0.13 15.05%+0.61 15.32°+0.34 15.32°+0.08
a* 9.39°+0.26 11.48°+0.98  12.61°°+0.62  13.07°+0.27
b* 3.89°+0.14 4.55°+0.37 5.21°+0.25 5.37°+0.06
autANIaAdl
aw" 0.96+0.01 0.94+0.01 0.95+1.37 0.95+1.37
pH 3.50°+0.10 3.47°+0.10 3.33%+0.06 3.01°+0.12
Usnawewmdefiazane  33.60°+0.46 41.13°+1.59  39.63°°+1.01  37.90°+0.26
1l (96brix)
duUAN199a%INen
Total Plate Count 2.0x10 1.5x10 3.8x10 3.5x10
(CFU/9)
Yeast and Mold <10 <10 <10 <10

(CFU/9)

e« fMdnvsiifiuiidnnesaingeimivaivesdeyaluiuiueuiisisiusansidang

upnasiuegalitedAgni9ada (P<0.05)

a w

: ns nunedle ludannuuansnsiusgiiduddensana (P>0.05)
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9nM15197 1 flethrdndasiuengnnslounimsiiedaudanseain Tiun
Aeamiauazand wuin uongameudifinsldmeduatnainudenniunluiadaiumnin
WUl wewdildannadumafufiadnaniudon nunddnvaraoudianan udiinnunie
niuendlsdldldmaiy Tszoznalunsifedesninuengnsaiuny drmuueniifumaRumM
nsfnfidneurduvieuasldsernatlunisideniuni Tnedlemuusmainafuildasly
Tuussgnisioutuaniiulddn daumiavesuesugnusiousi 3 Usnamesnisldmaiuarie
ndenmunlaun Sovar 0.75, 1.25 uay 1.75 feniuduiiunnsisiuetefidodfaymnis
@i (P<0.05)

HansIATgvantAnisadveusugnudeu laun ArUSaauindase (a.) pH waz
USinnuresudeiiazanetnlg wuin Arusinanindasy (aw) GUENLLsuqﬂmﬁauﬁidLWﬁauaﬁ’ﬂmﬂ
wWasnmuwldfanuuenasiusegsiveddgneans (P>0.05) d@um pH wazUSuuvoIwds
ﬁazaﬂﬂ‘iﬂlﬁ‘u@ﬂLLEJEJQﬂmJ'EJUV%IQ@JGﬁﬂ’JUﬂMLLagqmiﬁﬁmiLﬁu waRuaianUiannIuw
frnuunnsnsiuegaiitedfaymeanin (P<0.05) Tnern pH wazU3uiamedsiiavaneinled
ﬂ'wamaﬂLﬁaﬁmﬂdﬂ‘%mmLWﬂﬁuﬁmn?ﬁuaalﬂimwquﬁau WuAEINUIIUITBUDY [6]
Tumsiienesiguaniinaeivesmdndasiueunszdsuunaildmaiuanudeninda wud
fdanUsinumesudsiiavansléianunoglurag 65-68 uind anudunsa-rne (pH) oglutas
2.2-2.4 TnefidnanauilowFeuiisuiuueudildmafunianisi

namsinTziauiinnagatainenvemansusiussgnudeutu wui nan1siese
USinaadeideqdunidimunuazimaiedsdefaduaraty SUsinaadoitegdunis
WAy 1.5x10 - 3.5x10 CFU/g dauuSinaidaduassiiuiiuuna <10 CFU/g INVEHREY
nstdmaiuainandenniunlunesgnyiou

2. nan1sAnEIAMAYaUYeUsinailiienanfuriusugnmisuiifiiwaduainain
wWasnnuw

indnfusiuougnmiousis 4 gaslunaaounisUszamdudadud ndu saviu
anamtln warauveulaesi Ténadm e 2
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A15199 2 ﬂsLLuumi‘wmaa‘ummcuaumwizamﬁuﬁasummémﬁm%uamqmﬂau

YSuauwafuann AMANYAENIUTEEMTURE
nWaanniunlu - —
o o g g nau™ FENRIU ANUNRUA ANUYDU
NARAMIILEUGN
.y Tnasau
MuaU (384%)
Control 6.52+1.58  5.40+2.02 556°+2.03  530°+1.88  6.46°+1.51
(MARUNIINITAN)
0.75 6.64+1.63 574+1.94 6.66°+2.06 6.02°°+1.77 7.14°+1.53
1.25 6.78+1.66 590+1.92 6.64°+1.66 5.94%°+1.97 6.94°°+1.49
1.75 6.96+1.48 6.02+1.86 6.98°+1.71 6.36°+1.85 7.40°+1.39

(%

e - Mnusiiniianawinguimiuavestoyatunufiaaiuwansindaiiy
uANANUeE e dAgY19ana (P<0.05)

o

© ns vuneds lianuuenansiuegnsilideddgynisads (P>0.05)

11nM13197 2 1 enmanuaureuveuiland idendndusiuenita 4 o3 910
NaAZLUUYBIN TIAFEUAITEUTRsUSLan wudn fuslanlfazuuuraveulusud nau
savniu ANunile warauveulaeTd agluinaeiszdureuliunas Inglududlnzuuueg
Turaa 6.52-6.96 nd ufinzuuusylutas 5.40-6.02 savuflazuuusyluyas 556-6.98
anuviindinzuuuoglurig 5.30-6.36 wazanuveulaesiuiinzuuuoglurig 6.46-7.40 Faly
AUANYUENINUTEAMAUNAAUTANIIY AUnia wazaureulnesId dAuLANE19iY
athailifoddiymeaiid (P<0.05) fuusugnleugasmunu uslugudnuuzmeszamduda
Fuduagndutu wuin LLauaﬂwmawmmiwmL‘WﬂmuaﬂmmﬂLﬂaaﬂmLW\I”me'mJLLmﬂmmu
ogafidfuddamneaia (P>0.05) Auusugnsmuaudldimafiunianisd TnsySunamaiu
fataanidonnunildadiufesas 1.75 lundnduriueugnuiouiiu Iéaeuuumiugauan
Fneaeuduanndigalunn o andnvuzmalssamduda daudTnamadufiadaanden
nuvliildadlufesar 0.75 uay 1.25 lfAzuuumNToUTEIABN AMAIR

anUsIeNan1sIve

n1sdmaduanaanldenniuruis uldiduingiiovulueinislundadud
wengnualeuludTuiuiovay 0.75, 1.25 uay 1.75 lnswSeuifiguiuinaiunisnisenildly

NITIeImansuazmalulad uIne desvdguisug U
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USinaidesar 0.75 nui weduiiatnainiddenniuiidedluldlutengnysieuiinaana
éfmmmwﬁmmu@mamﬂ’ﬁﬁuaqLWﬂﬁuﬁLﬂumiﬁﬂﬁLﬁmﬁm (gelling agent) lastnnAuilauva
faviadlesudmtuiimauansnluiinailvasa viliAnduaaiiseuyuanunsa
vhanllundnfosiuesuazioadle

aduduanswanomnsit oliiAnud odudaniudeants iWudaildiinaea (gelling
agent) ) vinlilAaautunila (thickener) LLamﬂmﬂmmﬁmm (stabilizer) Tundniusinaula
Faaonndeaiunuidevesnennis wazany (2562) AinsAnwinisatauaznisuseyndld
maRuaIndenyiFounviidundndusitentazioad w1 dnvarveansudulssnfidu
maRuandonyiFoussiidnuusivar ousnseunimadiuinaiuniinisindiuleaddy
Afnsdunnedunnddennieuiidnuusdavgues uargouyuninildmafunianisd
sailidesnain Yiinunsanuaaylsiavounafuiiadnldiuimadosniinafumanisdn
dauerdvosndntusiuoniildimafuatnoindonnuiia 3 Usunufauuandiety
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ABSTRACT

This research aimed to: 1) create a business model for the marketing of woven
products from community enterprises, 2) develop digital market technology and
publicize digital marketing channels, and 3) transfer knowledge of digital marketing to
community enterprises. The research was conducted using participatory action research.
The sample groups were 25 participants from the Mae Sa Noi community enterprise in
Pong Yaeng Subdistrict, Mae Rim District, Chiang Mai Province, and the Mae Ka Pieng
community enterprise in Saluang Subdistrict, Mae Rim District, Chiang Mai Province. The
research process included studying the community context, creating a digital marketing
model, developing digital market technology and publicizing digital marketing channels,
and organizing training sessions to transfer digital marketing knowledge to the
community. It was found that the Mae Sa Noi community enterprise had basic digital
technology skills, enhancing their digital marketing through Facebook platforms, ad
campaigns, content creation and posting on their page, using LINE Official Account, LINE
MyShop, and creating video media. Meanwhile, the Mae Ka Pieng community enterprise
lacked digital technology skills, so they started with a Facebook page and video media
creation. Training on digital marketing strategies and applying digital market technology
showed an average satisfaction at a high level (X_: 4.08, S.D. = 0.52). The knowledge of
digital market technology could be adapted and utilized in the handwoven textile

community enterprises.

Keywords: Digital Marketing, Online Marketing, Handwoven Textile, Commmunity Enterprise,
Ethnic Group
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ABSTRACT

This research aimed to: 1) create a business model for the marketing of woven
products from community enterprises, 2) develop digital market technology and
publicize digital marketing channels, and 3) transfer knowledge of digital marketing to
community enterprises. The research was conducted using participatory action research.
The sample groups were 25 participants from the Mae Sa Noi community enterprise in
Pong Yaeng Subdistrict, Mae Rim District, Chiang Mai Province, and the Mae Ka Pieng
community enterprise in Saluang Subdistrict, Mae Rim District, Chiang Mai Province. The
research process included studying the community context, creating a digital marketing
model, developing digital market technology and publicizing digital marketing channels,
and organizing training sessions to transfer digital marketing knowledge to the
community. It was found that the Mae Sa Noi community enterprise had basic digital
technology skills, enhancing their digital marketing through Facebook platforms, ad
campaigns, content creation and posting on their page, using LINE Official Account, LINE
MyShop, and creating video media. Meanwhile, the Mae Ka Pieng community enterprise
lacked digital technology skills, so they started with a Facebook page and video media
creation. Training on digital marketing strategies and applying digital market technology
showed an average satisfaction at a high level (X_: 4.08, S.D. = 0.52). The knowledge of
digital market technology could be adapted and utilized in the handwoven textile

community enterprises.

Keywords: Digital Marketing, Online Marketing, Handwoven Textile, Commmunity Enterprise,
Ethnic Group
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ABSTRACT

Phra Nakhon Si Ayutthaya Province is one of the provinces known for its tourism
attractions. One popular activity among tourists is cultural tourism, specifically visiting 9
temples, which is typically a one-day trip. Tourists can find preliminary travel information
from various tourism websites to help plan their trips. However, the information
available on different websites varies, is often quite specific and limited. Many websites
only recommend places without providing the order of travel and the time required.
Additionally, the recommended temples may not align perfectly with the preferences
of all travelers. Therefore, the researcher conducted a survey and compiled a list of
recommended temples for the activity of visiting 9 temples from 8 different websites.
From these, the 11 most recommended temples were selected. All possible
combinations of choosing 9 temples out of the 11 recommended temples were
considered, resulting in 55 different options. Each option was analyzed using the
"Traveling Salesman Problem" model to find the route with the shortest total distance
for visiting the 9 temples. The Excel Solver program was used to calculate and compile
results for each option, including total distance, total time required, order of travel, and
time required for each segment using the INDEX and MATCH functions in Excel. This

approach aims to enhance the efficiency of travel planning.
Keywords: Traveling Salesman Problem, Shortest Route, Weighted Graph
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ABSTRACT

The research project titled "Information Center System for Woven Products to
Promote the Marketing of Ethnic Community Enterprises in Mae Rim District, Chiang Mai
Province" aims to: 1) develop information on woven products to promote the marketing
of ethnic community enterprises in Mae Rim District, Chiang Mai Province, and 2) compile
a database of woven product information to use in marketing promotion of community
enterprises. The population and sample group consisted of communities with knowledge
of OTOP in Mae Rim District, Chiang Mai Province, specifically two communities: Ban Mae
Ka Pieng in Saluang Subdistrict, and Ban Mae Sa Noi in Pong Yaeng Subdistrict. The
sample group was selected purposively. Data was collected through interviews. The
research tools were divided into three parts: 1) A questionnaire on information for
developing the information center system, 2) The development of the woven product
information center system to promote the marketing of community enterprises using
the SDLC (System Development Life Cycle), and 3) A satisfaction evaluation form for the
training on system management and usage of the information center system. Using the
interviews with the sample group, the researcher obtained knowledge in various areas,
from raw material preparation to production processes and distribution channels. The
information obtained from part 1 of the interviews was used to develop the woven
product information center system to promote the marketing of ethnic community
enterprises in Mae Rim District in part 2, which is the research tool. The information in
the information center system was implemented, tested, and installed with the sample
group. Workshops were conducted to transfer knowledge on system management and
usage, digital technology application, and database management of the information

center. The results were evaluated by having the sample group fill out a satisfaction
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evaluation form for the training on system management and usage. The data analysis
showed that the satisfaction with the training was at a high level (X = 3.87, S.D. = 0.94).

Keywords: Information Center System, Community Enterprise, Mae Sa Noi, Mae Ka
Pieng, Woven Products
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ABSTRACT

This research aims to explore the use of alluvial soil from river basins in the
construction industry by producing ligshtweight bricks, seeking an appropriate process
feasible both in engineering terms and for local construction industries to generate
income for communities. The study utilizes a mixture of loamy and clayey soil (clay
loam) combined with recycled PVC plastic to reduce weight. Findings indicate that the
lightweight bricks produced in this research meet the standard criteria of non-load-
bearing concrete blocks (TIS 2895-2561). The optimal ratio identified in this study is
cement to loamy-clayey soil to recycled PVC (1:1.4:0.6) by weight. Test results show a
density of 1622 kilograms per cubic meter and a compressive strength of 42 kilograms
per square centimeter. This research confirms the viability of using loamy-clayey soil for
lightweight brick production and suggests avenues for further research to enhance local

careers effectively.

Keywords: Cement, Clay Loam, Recycled PVC Plastic, Light Weight Brick, Compressive
Strength
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