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Abstract

Within the artificial intelligence rebellion, barely any innovation has been meliorated as quickly as biometrics. Fingerprint,
iris, and face are popular digital identities, routinely integrated into common devices and portable gadgets to empower
a quick and secure authentication. The uniqueness and ease of use of biometrics have subrogated traditional
authentication, such as password and powered up the confidence of users conducting online transactions and using
mobile devices in the new normal era. The authentication systems are actuated by image processing and pattern
recognition techniques. The performance of these systems are highly affected by the quality of the acquired input
where noisy images, poor pathological samples, and less controlled surroundings are major challenges to overcome.
An innovative and attractive alternative is the machine learning based authentication. The intelligence and efficiency of

authentication process can be increased while processing time and complication processes are lessen without program
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adjustment. Therefore, this academic article was composed to evaluate the strengths and weaknesses of the top three

aforementioned biometrics. Empirical evidences on the breakthrough of machine learning based authentication

systems were presented. The benefits lie in providing solutions for those who are looking for the appropriate, cost-effective

and efficient security technology for booking accommodation with a host, accessing bank account, applying for

government benefits, accepting a new friend request on social media or any online interactions.

Keywords: Authentication, Biometrics, Digital Identity, Machine Learning
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Figure 5 Deep Learning Model
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Abstract

MQ Telemetry Transport (MQTT) has been designed and developed for an ultra-low bandwidth communication and
has been applied to used in Internet of Things (loT). Recently, MQTT has been used in traditional TCP/IP networks.
Yet, the ultra-low bandwidth and long-range communication of MQTT have been considerably increased. Previous
proposed techniques still struggle to make MQTT compatible with Long-Range (LoRa) networks. In this paper, we have
design and implement the Telemetry Media Access Control (TMAC). Our TMAC helps increase ranges of MQTT’s data
communications. We have experimented our TMAC using a network testbed. Experimental results have illustrated that

our TMAC can transfer data over 5 kilometers with low network overhead.

Keywords: MQTT, LoRa Networks, 10T
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Figure 10 The test-bed scenario
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Table 3  LoRa’s parameter Settings
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Abstract

This research aimed to study the forming process impacting film properties. The film formation was based on Thai jasmine
rice flour with using glycerin as a plasticizer in amounts of 0.75, 1.5 uas 2.25% W/V respectively. The comparison
between hot air drying machine and heat pump drying machine, at 35 degree celsius was conducted. Mechanical
properties: Tensile strength and elongation; physical properties: color, solubility, water vapor permeability, their
application as biscuit packaging; and percentage of degradability were examined. The result showed that the decrease
of tensile strength correlated to increased amount of glycerin. Also, the average color values were L*=77.98+1.20,
a*=1.5840.22 and b*=7.8+0.55. The elongation, solubility and water vapor permeability rate increased when the amount
of glycerin rose. The moisture contents of the flm were between 8.68+0.69 and 10.59+£0.83%db. The study also found
that when it was used for biscuit packaging, the film with high glycerin led to the greater moisture of biscuit, and the

lower crispiness. When comparing between hot air dryer and heat pump dryer, the finding showed that heat pump
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from thai jasmine rice flour

drying machine was able to better delay water vapor permeability into biscuit. Biodegradable flm from Thai jasmine

rice flour with high glycerin degraded in shorter time. It can be applied to bio-based packaging production in order to

substitute the synthetic, which can reduce indecomposable waste in the future.

Keywords: Biodegradable film, Jasmine Rice Flour, Drying
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Figure 2 Biodegradable Film from Thai Jasmine Rice Flour

1. nan1InadauaNAvasiay
wa Al A 1a a a
NMINORAURNUAUDINANNUIN WD RLTDITULLA
N3INATNTOUUAIAINY LRAIAI Table 1

1.1 g

iasmotvennsatiananualfidfdandn
111 AfuAnaaanuilstnnenuzasedinwasduniany
Snwazaasuilefithannga Sonssudtlumsanuds uas
Usnmnamaswiuandaiulisonadaduasilsy

1.2 ANRI

HATBIANNRWIEINEN WU TRNYSIN o
nAaTRLaLTRA28INTINAT UM A I danadanw
nvaINaN luLana 19 uN9ga (p<0.05)

Prayoon Jomlaperatikul, Lamul Wiset, Apapon Jomlaperatikul, Bhuchiss

J Sci Technol MSU

1.3 ANNTH

ANMVTUVDININNTUS I N RLTOTU 2.25% WV
fanuguginidduiiddanmndiweiu 0.75 uaz1.5%
WV Tun3zuaumsvinuiand 2 n33aa s S9dSunaanauon
~ X A a a < A A Aa o
ﬂgaummuaomnﬂaLfnaiuLﬂumsqumaqamum
(polar molecule) G3dauTafiTaUN wazazauilaa
(hydrophilic) fanarinliAsuazanaNudwlaninnin 49
X8AASRINU Mohammad et al. (2013) ldaTunufanaimain
ﬁfmﬁﬁﬁlﬂumﬂﬁummﬁ@mzjuua:ﬁaa:auiuLaqamaa
t v & 1 A & o vl .gl' a6 dld a
ileiduaned iunarhlilanudugsluisundyianm

o X

YRINALTAIULANTU

1.4 gNUANI9NA

a6 dl a a a a A' :3 1 o v

AsuMaNUSu N AL raIuindn sanarinlian

. D D A

NIAIULTIAIRARIFIBAINITE AN 1L AN UL IT D
fO1Y (p<0.05) N9 2 NTTWATIUNMIALLAY FaAARDINL
NYINBVBY Mohammad et al., (2013) lednunavas
a a 1 a) 6 lil a =3 a
nalTaIudaAsUNNAIANNINAALAEULAY (cress seed)
swmwmwﬂammmU@msmwmuiummmmmmmu
L3989aAaY TatianaLiissuna MmN SN aimein
Lﬂumslﬁumnﬁummmwﬂ;uIMﬂuWau ﬁﬂﬁ’lmaqa
“uaan‘é'Lsna%mminnh"lﬂagluﬁaa’jwizijwaﬁma%
o v = 1 v a6 a
mlvaLmsmLm:izmwiuLaqamamﬁauaﬂm Aswazd
ANNLATEN ﬁmmju ANIHadgs FIuALTIIUMT
RN RV GHES!

lﬂl = a 1 v g: ad

WallSuuNeussninensauniang 2 nysnin
WU IEBUIIasnaznsiadvasiadlinandrann
N19806 (p<0.05)

1.5 antian1ssnrwaslani

SanmysuruaslasideAntuaudsun o
nAweIuAinTn araLfiosannnaaswiuamizeuin
(Hydrophilic) ddwalﬂmaqamaaﬁwmmsmminmu
ﬁaodﬂaiwﬁhﬂmaqavlﬁdﬂﬂﬂiwﬁﬂﬁ”laﬁﬁfﬁmhuvlﬁﬁ
Fatis 2 nezUIwMTRLWITAaaTMTEuruasledi
Lmnmanuamwuﬂmﬂmmaanm (p<0.05) WUIAAN
Aruwmsauutiseinissauusaufonazlaasn sy
muvlaﬁmgaﬂ'j'mwsammamyLﬂiaoammmuuﬂuﬂ'sm
$ou iilasanmsavuitidrsansenlfiianlunnsouuds
WIKNIN LLa:ﬁﬂ’%mmmm%ué’uﬁﬂﬂuﬁawuuﬁaﬁgm
niesasauusuuiiuanuden vl sasanoiaud
oz lumInudiuszahaluanavaiwefimauas
natsaSuluszninanszuaunmsauuialdwunin gamals
ndiaTuuninduaglugasiszninluanaveiwefiwed
Innuaslavinamusadurinuuiuilsaldanin (Margarita
et al., 2012)



Vol 42. No 4, July-August 2023

1.6 N3azany

Mt urasUsnandetusinald n1s
ARSI ANIINT® onatfiesann nawaswduans
ﬁﬁimaqaﬁ"nauﬁﬁ ﬁﬂﬁmmmﬂs’fimaﬂuLaqammﬁﬂ
vlﬁmmmL*ﬁﬁaﬂ,maa%’msij'm"ﬁaa'hwaawaamas“‘uao
Aaw'ldd saanfaeny Asgar et al., (2013) 18UINNNT
waumaaﬂimmﬂamaiummwumsa mwaaﬂau
gonFranuilstnimaled asnszuiuwmsa RN 2 nad
msa:mwaaﬂﬁuﬁm']mmn@mﬁuaﬂﬁaﬁﬁfﬂﬁwﬁmma
888 (p<0.05) NsoUURITIBLAIIaULRILLUaNToul)
5aﬂam1ia mwmmwmsauLmamaﬁumwmau an
iiosannnszurumsanusuuLanfaudsamsa ke
én 1anlumsanusoun ldnaweiudnsunndy
T843193ERININRLNET IAaNIN LEWALAL Tapia et al.,
(2013) ﬁsmul,ﬁ;mﬁué'm’m'ﬁauLLﬁdﬁg@ FIHAMAINNT
araefinans

1.7 MInagaunItoadae

mitesameuesflsn NsuAiniunsmagauns
sopmanelagmsifin 499 2 N3TUIWMTALURS WU
Asuifian13dauaanoa 1 NusIINTIAA Figure 3 WA
JauaznItauga8as Table 1 Wﬁuﬁlﬁun%ma%ugw:ﬁ
msdaaaeldandn ethefiiuidafiszduanudaiu
95% (p<0.05) ﬂﬁl,ﬁuﬂ'%ma'%wﬂumnﬁmwﬁamigwﬁu
anuawlATULHU RSy v‘iﬂﬁmuﬂﬁw@ﬂﬁumm%u
ﬁagﬂuﬁm"ﬁng&mﬂluLLNuﬂﬁuﬁﬂﬁLﬁ@midamaa’m
It

P

Figure 3 After biodegradable of film

FOAANDINLINWIFL VB Pawinee and Thanyalak,
(2019) nasaum3kinaiwaswdunanadn lovasitetia
mqnﬁmﬁﬁw wunnsdassanaiiaduianudIunm

Effects of glycerin level on quality of biodegradable film 123

from thai jasmine rice flour

nAlmeIuAinTn el ImesaunstanaaBUeINSY
windmmasouluiufifiiuduausssuma anavnly
Aemsdagamevasilanldunniu iasnnluduamuiui
FITNTIG uanmna:ﬁqﬁuw‘%ﬁﬁ"ﬁwﬁ'amammlﬁa IRFY
CAT oL ToN 9 Fwnunnfimusaindanmsdesaae
1650

2. m3dszananslaflaudesdanala

nnmIlFuruisudszgndlunsussime lag
miussydafiaas Figure 1. miﬁugﬂﬂﬁuﬁmmm%%ﬁa
2 N3WAT wuddaunIausaduHukiaiazanasa
sepznmmMaAUnE lunsasednn dranuduluuis
Dafafidnfindn WosnmaAuinefisuziawn
m’m%umminLmins?mshmwiuﬂﬁuLﬁﬂgjﬁaﬁmvlﬁmﬂ
MU U INARUINEY MseUuRIsIBaNen A1Anw
nIouas amanﬂsmmﬂmfﬁaium LRZIZEZIRUALTNE
Rnain eftenaiiasananmstinySin anaimasusing
ﬁﬂﬂmamwmiﬁnumuvl,aﬁwmja lfanutusunn
S‘fmmuLLsiuWa’m%gjﬁaﬁ@"l@Tﬁﬂ'h LRZNITNATMTaLUAS
soiluanuioufidisannsduiuwleirdsosninms
AULKIAILANTUANTILNUTIAY FINA A ANANNNTED
Tmm’mﬁmgaﬂdwmsauLLﬁaﬁaﬂam”au

fnTudIaunIaukazAIANTRYaIDaNA
AT INATTUENS 9 auIzEZIAININUTNEIULEA
] Figure 4-7

Q

decd
g

w ~ O o

Crispness (N)
//////////////ﬂﬁ)

; Q
////////////f‘:ﬂ on

storage (day)

Figure 4 Crispness of biscuit with hot air oven.

2*°The different letters are mean significant differences
between sample during storage periods (p<0.05).
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Figure 5 Crispness of biscuit with heat pump dryer.

2 The different letters are mean significant differences
between sample during storage periods (p<0.05).
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Figure 6 Moisture content of biscuit with hot air oven.
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Figure 7 Moisture content of biscuit with heat pump dryer.
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The different letters are mean significant differences
between sample during storage periods (p<0.05).
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Effects of glycerin level on quality of biodegradable film
from thai jasmine rice flour

Table 1 properties of biodegradable flm from Thai jasmine rice flour
) thickness ) ) . water vapor water ) color measurement (NA)
process glycerin moisture resistance to  elongation . . degrad 1
drvin @ (mm) (%db) tensile (N/m?) (mm) permeability solubility %)
rving 9 NA ° (g/(m™day)) %) ° L a b*
3 0.26+0.02  8.68+0.69°  337.41+7.85°  828+1.7°c 353.25+10.20° 76.88+524°  55.19+8.37°  79.8+1.79  -1.7:0.50  6.4+1.10
Dry with hot o be b b b e
nd 6 0.27+0.01  9.22+0.57°  301.19£10.50° 9.61+1.29° 418.54+11.40° 84.27+6.71° 64.88+10.20° 77.3¢+1.32 -1.3:0.34  7.6+1.15
wini
9 029:0.02  10.59+0.83° 290.70+22.41° 11.67£1.25° 450.18+16.90° 91.64:6.38" 67.06+11.53"° 785:1.51  -1.9+04  7.30.53
3 0.2740.02  8.91+0.84°  354.67+16.32°  6.95+1.39° 247.16+11.92° 63.68:6.10"° 61.94+10.68° 76.5¢1.39 -1.7#0.51  7.9%0.76
Dry with heat b . be g . .
pump 6 0.30£0.02  9.30£0.83°  290.02+21.97°  8.18+1.65™ 282.14+16.34° 73.97#8.02° 63.40+7.84° 78.6:1.99 -1.5:0.36  7.1:0.75
9 0.28+0.02  10.49+1.0°  269.26+21.91° 11.60£1.26° 342.77+15.35° 84.874¢8.78° 69.26£10.16° 77.2¢1.70  -1.4+0.33  7.8:0.52

2 The different letters in the same column are statistically significant different (p<0.05)
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Abstract

Agricultural residue becomes a renewable energy source with potential and importance. When using agricultural
residue for energy production, it is essential to study the properties and characterizations. Each biomass has different
properties, characteristics, and availability during various seasons. This study aimed to examine the properties and
characteristics of five biomass materials including rice stubble (RB), rice straw (RW), sugar cane leaves (SL), cassava
leaves (CL), and cassava rhizome (CR). Material blending scheme was also investigated depending on their seasonal
availability to produce renewable energy fuels. RB, RW, and SL were categorized as the main materials in all seasons
and the rest are supplement materials. The results showed that cassava leaves, sugarcane leaves, and cassava
rhizomes were among the biomasses with highest HHV (19.29, 17.49, and 16.92 MJ/kg, respectively); high contents
of volatiles, fixed carbon, and cellulose; and lower in ash. On the other hand, rice stubble and straw had low HHVs

(14.20 MJ/kg and 14.31 MJ/kg, respectively). The two-type blending of main materials results showed that SL:RW
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at a ratio of 80:20 contained the highest heat value (16.08 MJ/kg). Three-type blending showed that SL:RW:RB at a

ratio of 60:20:20 had the highest heat value (15.68 MJ/kg). The improvement of energy properties with supplement
materials (CL and CR) showed that RW:CL (50:50) ratio had the highest heat value of 16.18 MJ/kg. The study shows

that heat value increases with an increase of in the ratio of supplement materials (CL and CR), and the amount of

ash tends to decrease.

Keywords: Biomass Blending, Agricultural Residue, Biofuel, Renewable Energy
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Table 1 Results of proximate analysis, detergent analysis and calorimetry of agricultural residues
Agricultural Residues (dry basis)
Properties
RB RW SL CL CR

Proximate Analysis (%)

Moisture Content 8.57+0.13 7.70+0.09 6.97+0.11 7.29+0.18 7.22+0.18
Volatile Matter 66.99+0.98 67.14+0.44 75.69+1.05 72.13+0.49 73.74+0.53
Ash Content 12.70£0.45 11.32+0.07 4.31+0.05 6.87+0.28 3.77£0.36
Fixed Carbon 11.74+0.89 13.85+0.51 13.03+0.99 13.71+0.44 15.27+0.14
Detergent Analysis (%)

Hemicellulose 37.90+0.53 32.92+0.19 28.67+0.29 23.56+0.48 11.92+0.13
Cellulose 30.14£0.27 29.37+0.32 37.74+0.49 33.36+0.36 45.06+0.14
Lignin 21.90+0.34 27.78+0.56 26.69+0.32 39.01+0.55 38.38+0.27
Other 10.06+0.20 9.92+0.06 6.90+0.41 4.07£0.12 4.64+0.27
Calorimetry (MJ/kg)

High Heating Value 14.20+0.32 14.31£0.37 16.92+0.16 19.29+0.37 17.49+0.17

Note. RB: Rice Stubble; RW: Rice Straw; SL: Sugar cane Leaves;
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mnmsﬁnmgmauﬁ'@maﬁaqmﬁaﬁ{lmami
InEasis 5 wie axduldin Usinmessmng (Volatile
Matter) AMSUBUAIN (Fixed Carbon) Lo (Ash Content)
wasaniin ﬁwa@iammwﬁaumaﬁaq ﬂﬁnﬁamﬂﬁ'a@gﬁ
USunmansszineg (Volatile Matter) aSUauad@a (Fixed
Carbon) Wazandin Iuﬂ‘%mmﬁga wRINA A AIANNTIN
maﬁa@gﬁLLmIﬁuﬁgamuvl.ﬂﬁm wdnniadIinouda
ﬁngdamlﬁuuﬂﬁMaai‘a@;ﬁ@hmm?auﬁ@‘i’ﬁm (Ray
et al., 2017) (Table 1)

mﬂmﬁLmﬂ:ﬁqmauﬁaﬁmwé’dmumaﬁa@g

Qe

9 5 dvzian WakwlIsuifsuiudianusauuad
’s’a@;mﬁaﬁdmamimwmﬂs:mwéuﬁlﬁﬂui’wqau
dniulssiindasludagdu ldud Flsl (17.7 MY/
kg), WNAL (14.6 MJ/kg) LRZEIWNRNTENRIN Fwlst: wnay
(50:50) (15.8 MJ/ kg) WU Faqundafianismsinsasiis
5 ﬂmnﬂﬁmmww%auﬁgamfﬂLLaﬂnéTLﬁmﬁuéTaamﬁa@;
mﬁaﬁamdmsmmﬁmﬁﬂuﬁfﬂqﬁuiui‘sﬂﬂﬁq F378
Mﬂaqﬁu LL@iazha"lsﬁmwLﬁammmm%amaﬁa@;ﬁta 5

s3I Ui Ui aI IR TaLWRITINIA LTIV
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Ysznelng dsaanitlilévinanly Sosmualiidainas
dasfidnanuian likasnin 14.5 MJkg. (8an.2772-2560)
(NIZNTNYARINNTIN, 2560) WL Tusiusnyznas (CL)
wdduddenas (CR) wazludas (SL) ﬁ@hmm%auﬁg@
ﬂd’nﬂmsﬁmmgmlummzﬁma%ﬁn (RB) wazitn (RW)
Senemuausnninosanaswimnsue

2. MInaNNaEmIIa AN IagUAN

MINFNHEIWTINIAYIEIANTRQUAD uLidaan
Du 2 suuvy ldun mansunawisquuy 2 1fia uaz
wuu 3 7fia laglugdunnvesmnsunauuuy 2 ofia
wu'jw"g@mws‘n@aadﬁlﬁmmwﬁaugaﬁq@ fla FIUNEN
s2nis lwdas (SL) : Wet1n (RW) ludaain 80:20
Taold1nnuson 16.080.25 Mlkg Galnatdsiugin
nanszwslusas (SL) : aadedna (RB) (80:20) filwen
ANNIDW 16.06£0.20 MJ/kg Tua e Adunauszninge
F3917 (RB) : W19t (RW) 8@3187% 60:40 TAdnaanu
foudhiiga agfl 14.56£0.10 MJ/kg (Table 2, Figure 1)

Table 2  Results of proximate analysis and calorimetry of blended samples of main material agricultural residue.

Blended samples ratio (wt%) Proximate analysis (%) Calorimetry
RB RW SL MC Ash FC HHV (MJ/Kg)
100 - - 8.57+0.13 66.99+0.98 12.70£0.45 11.740.89 14.200.32
- 100 - 7.700.09 67.14+0.44 11.32+0.07 13.85+0.51 14.31+0.37
- - 100 6.97+0.11 75.69+1.05 4.31£0.05 13.03+0.99 16.92+0.16
80 20 - 10.58+0.18 64.0520.25 12.06+0.36 13.320.09 14.52+0.11
20 80 - 9.48+0.18 65.58+0.39 11.790.20 13.15£0.25 14.90+0.21
80 - 20 9.85+0.51 66.46+0.48 10.38+0.36 13.31+0.26 14.63+0.11
20 - 80 7.520.06 73.2120.91 5.70£0.27 13.570.77 16.060.20
- 80 20 8.87+0.21 67.52+0.60 10.30£0.05 13.3240.35 15.01£0.38
- 20 80 6.58+0.09 74.1210.16 5.600.11 13.70£0.17 16.080.25
60 40 - 10.26+0.20 64.97+0.48 11.82+0.11 12.95+0.41 14.58+0.10
40 60 - 10.15+0.23 65.55+0.76 11.850.25 12.45+1.15 14.77+0.22
60 - 40 9.650.04 68.70£0.57 8.63+0.41 13.01£0.19 15.05£0.19
40 - 60 9.28+0.11 69.25+0.79 7.28+0.19 14.40+1.06 15.43+0.19
- 60 40 8.71+0.19 68.36+0.37 8.54+0.09 14.390.51 15.20£0.23
- 40 60 8.68+0.08 69.40£0.30 6.98+0.04 14.94+0.33 15.550.26
40 40 20 10.67+0.17 64.69+0.63 10.62+0.21 14.02+0.64 14.72+0.24
40 20 40 10.430.32 66.42+0.46 8.900.35 14.26£0.48 15.23+0.08
20 40 40 8.94+0.76 66.72+0.67 8.81+0.17 15.53+0.55 15.28+0.32

131



132 Pannatat Luesopa and Wichitra Singhirunnusorn J Sci Technol MSU
Table 2 Results of proximate analysis and calorimetry of blended samples of main material agricultural residue
(cont.)

Blended samples ratio (wt%) Proximate analysis (%) Calorimetry

RB RW SL MC VM Ash FC HHV (MJ/Kg)

60 20 20 11.39£0.40 64.19+0.09 10.42+0.09 14.00£0.22 14.5620.36

20 60 20 10.92+0.18 64.12+0.63 10.33£0.23 14.63+£0.33 15.24+0.16

20 20 60 10.204£0.16 67.13+£0.40 7.53+0.39 15.131£0.26 15.68+0.30

Note. MC: Moisture Content; VM: Volatile Matter; Ash: Ash content; FC: Fixed Carbon; HHV: High Heating Value.

neatrsdn asfiunldinmsfiviasiuvesly
dasvz@INadafIAuTauvadlFg adwldedmaynig
shATIszaUANILE i1 95% I@mm%nz’“a’a@;ﬁﬁmﬂ's'm%’au
fe819na%9912 (RB) (14.20£0.32) uaz 19912 (RW)
(14.3120.37) luwmefinsunanlagnisunuiiszning
YSunmwaadstnn (RB) uazwed1d (RW) lLiinadans
Winuuasasianuiauatnaltoimémy ﬁaﬁmm:ﬁ'a@g
ysaslszinniiasddsznaufindne i (Table 2, Figure 1)

JULDUMIHENNEIWLLY 3 Tila Wudiganis
maaamﬁmmw%ﬂugoﬁq@ fa ludas (SL) : madet

(RB) : W91 (RW) ludaman 60:20:20 laglwaraany
Jau 15.68+0.30 MJ/kg ﬁm%fumﬂ’ﬁmaaaﬁlﬁ@hﬂ'm

' '
o Al

Jaudfigada aadsdn (RB) : Wedn (RW) : ludas
(SL) Tudamaiu 60:20:20 Faliaranusan 14.560.36
MJ/kg HRNMINENNENWULLL 3 7Ha IHaanTsaansas
AUMINENHEWLLY 2 3ia Aallalfindasiuvasludas
1 Yo a v AI g v

(SL) azasnaliiagiidnanusawingauaalldn a
A = , & oA Y o Aa o
Mdwauwiwiasnnludes (SL) Wwiagfiddianuiau
waztTnuasznegiiigafiafiouluiaguszinnnan
@8N (Figure 2)

—
=
|

=
=1}

15

Hight Heat Value (MJ/kg)

EA7ARB
=T RW
= SL

and RB :RW
=== RB:SL
el RW: SL

80:20 60:40

40:60

20:80

Blended samples ratio (wt%)

Figure 1 Heat values of samples from two-type blending scheme
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Figure 2 Heat values of samples from three-type blending scheme
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mmsmaaaﬁﬁﬂ%mmﬁwﬁﬂﬁq@ fa ludas (SL) : W9
717 (RW) ludasaan 80:20 Fu/5unoudn 5.6040.11% &4
Infidssnuaiunan ludas (SL) : aaditnn (RB) saman
80:20 Tl BN audh 5.700.27% luv s Ainsuaunauy w6
uuy 3 7fia wuhremmasssszniludas (SL) : aad
417 (RB) : #9913 (RW) Tudanain 60:20:20 Fu5unme
idhdnfige (7.53£0.39%)

miﬁﬂmvl,@i’l,ﬂ%ﬂuLﬁﬂu@hmm%ammi’aq
ATmITREUHEY ﬁummg']ul,%al,w‘éa%mauﬁwaa
Usznelng anu 1an.2772-2560 G aiwasnrsiianaany
%augu"bjﬁaﬂﬂ'h 14.5 MJ/kg (N3ENTWAATIANTIN, 2560)
NANTAN®IWLIN ﬁﬂg@]mimaaaﬁ'ﬁammw%augamu
INDATINNATZI I 19 TAMINaRed uazlidnuiu 2 7a
mi‘ﬂ@]aadﬁﬂ'@ﬁmmm%”augdﬁﬂﬂ'j’]mmSVTmmg'mvl,ﬁl,l,ﬂ'
AaT9T (RB) wazW91? (RW) S MATeRedasms
ﬂ%fuﬂquauﬁamdw&’Nmmaﬁa@;ﬁa 2 wliadanan lag
m’smammuﬁu‘?j’;maﬂs:mﬂfmqLa%wﬁﬁmmm%augd
A7 laun lududdznds (CL) wastninaudznad (CR)
Fanamsanmneolyil

3. msﬂ%’uﬂ@aqmauﬁ'ﬁ%amaﬁwi’amﬁu
MUY I UFUTANIIUNAINBUBITRG
wan 2 viia louA aaded1a (RB) wazwed (RW) ¢as
NEUNE WU ITGLETY loua lududtznas (CL) uazind

Jud1znds (CR) MyAdpladnssununiuaunau 2
wuy leua sl FQLEIn 1 7ila uae 2 viia

MINFUHENWIRLEIUAZTHRG WU AIHEY
NRWRAE UV TN Uz nAdluda T @169 9 NUAaD
7717 duwalﬁﬁwmm%augu%u 4.65% - 13.45% 3f1A213
%augaag’s:wm 14.8620.14 - 16.11+0.22 MJ/kg lag
é’@md’mﬁlﬁ@inmm%@uqaﬁq@ fia madedn (RB) : lu
Tudznas (CL) damaan 50:50 luvmefinsnaunan
luiudgnisndaiunneng sonaliianuioufsdugn
W@E2NL A Im@hmm%auquﬁwﬁu 4.96% - 13.56%
nmstndansuesluiugznas (Table 3, Figure
3,4)

fmiumsdiudasgmnwiagwnan lagmsnan
HENWITUANTRENLE RS WU ERNTaRNEAN o
gevadnagouaznatnile 3.66% - 11.97% uaz 3.28% -
12.79% auénay lagmafinsansimveanifedosas
50 ﬁﬂﬁi’a@Nammuﬁmmﬁaﬁaug\iﬁqﬂ f@ 15.90+0.19
MJ/kg §1RTUADTY Laz16.14+0.19 MJ/kg

nansanEuaasliiRuINIsIRNEaT1 8%
mmawwmuﬁ'aqm%uﬁtaaaa*’ﬁﬁ@dma@iamsﬂ%‘uﬂ‘gd
Qmauﬁ'(ﬁmawé’amﬂugﬂmaa@hmw%“augwaﬁaq
ol Ay mesiaTziunuBaii 95% (Table 3,
Figure 3,4)

msﬁﬂmvlﬁﬁmitmgﬂLLuummawmu‘?a@]‘
i@ unSoniuigasThia (CL+CR) lagHanms@nmuaas
ﬁﬂ%wamaamﬂﬁ'ufa@La'%uﬁ”'maagmmuﬁﬁuuﬂﬁu
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LTULAE I LL@iwuhmmm%augwmﬁ”’{imuwamaﬁa
(RB) uazW19912 (RW) ﬁﬂ"]gdﬂ'hmil,ﬁusluﬁuﬁ’]ﬂwﬁo
waziiduddznanfssadnador lasmslidiagady
Wamoaziia (CL+CR) NEUNEN WU IR aTIuaz 19977

J Sci Technol MSU

ludasaiu 50:50 mmmLﬁlu@hmwaﬁaugwaﬁa@g
169 13.94% uaz 13.49% audey uaziidnanuian
GAELN) 16.18+0.25 MJ/kg LL8x16.24+0.25 MJ/kg AU
(Table 3, Figure 3, 4)

Table 3  Results of proximate analysis and calorimetry of blended samples of supplement material.

Blended samples ratio (wt%) Proximate analysis (%) Calorimetry
RB RW CL CR McC VM Ash FC HHV (MJ/Kg)
90 - 10 - 10.02+0.46 65.050.27 11.25+0.48 13.69+0.63 14.86+0.14
80 - 20 - 9.89+0.25 65.17+0.50 11.15+0.29 13.79+0.81 15.10+0.11
70 - 30 - 9.73+0.38 65.2410.17 10.99+0.17 14.04+0.55 15.38+0.05
60 - 40 - 9.58+0.34 65.52+0.27 10.60+0.65 14.30+0.70 15.94+0.21
50 - 50 - 9.47+0.18 65.70+0.17 10.02+0.26 14.81+0.09 16.11+0.22
90 - - 10 9.790.14 64.00+0.48 12.04+0.50 14.1740.12 14.72+0.16
80 - - 20 9.74+0.02 66.96+0.60 10.49+0.25 12.80+0.38 14.96+0.16
70 - - 30 9.71£0.07 67.18+0.68 9.15+0.11 13.96+0.57 15.12+0.22
60 - - 40 9.69+0.13 68.15+0.42 8.71£0.17 13.45+0.59 15.49+0.37
50 - - 50 9.68+0.07 68.71+0.29 7.69+0.19 13.93+0.27 15.90+0.19

- 90 10 - 8.900.16 65.0410.37 10.98+0.28 15.08+0.25 15.02+0.19
- 80 20 - 8.88+0.10 65.26+0.77 10.36+0.16 15.50+0.78 15.27+0.23
- 70 30 - 8.75+0.09 65.61+0.40 9.61+0.22 16.02+0.36 15.70+0.25
- 60 40 - 8.630.23 66.480.45 8.99+0.52 15.90+0.38 15.90+0.23
- 50 50 - 8.51+0.08 67.72+0.23 8.47+0.24 15.30+0.09 16.25+0.20
- 90 - 10 10.13£0.20 64.19+0.31 10.28+0.15 15.39+0.29 14.78+0.15
- 80 - 20 9.92+0.21 65.450.50 9.40+0.11 15.23+0.30 15.15+0.18
- 70 - 30 9.86+0.04 65.75+0.31 9.08+0.07 15.31+0.38 15.28+0.25
- 60 - 40 9.74+0.36 66.67+0.53 8.78+0.93 14.81+0.62 15.63+0.34
- 50 - 50 9.45+0.38 67.630.22 7.52+0.13 15.40+0.46 16.14+0.19
90 - 10 10.34+0.39 62.53+0.46 12.53+0.51 14.60+0.16 15.02+0.23
80 - 20 10.23+0.33 63.96+0.40 11.44+0.61 14.37+0.16 15.12+0.17
70 - 30 10.20+0.11 64.12+0.37 10.55+0.39 15.14+0.08 15.40+0.31
60 - 40 10.12+0.02 64.63+0.19 9.82+0.15 15.43+0.32 15.65+0.17
50 - 50 9.81+0.12 65.92+0.29 9.28+0.49 15.00+0.58 16.18+0.25
- 90 10 9.40+0.17 64.52+0.82 11.1240.27 14.97+0.69 15.13+0.22
- 80 20 9.17+0.09 65.23+0.39 10.24+0.34 15.37+0.14 15.22+0.31
- 70 30 9.1410.04 66.02+0.33 9.39+0.15 15.460.33 15.49+0.20
- 60 40 9.12+0.09 66.21+0.33 9.23+0.18 15.44+0.37 15.77+0.31
- 50 50 9.08+0.04 67.55+0.64 8.61+0.32 14.76+0.44 16.24+0.25

Note. MC: Moisture Content; VM: Volatile Matter; Ash: Ash content; FC: Fixed Carbon; HHV: High Heating Value.
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Abstract

The purpose of this research was to determine orbital period and radius of the WASP-10b exoplanet by using
photometry method and Analyze the data via AstroimageJ program. Visible(V) — filter was attached to the 0.7
meterreflecting telescope at Regional Observatory for the Public, Nakhon Ratchasima. Data were collected on from
08.00 pm om 16" November , 2020 to 00.00 pm om 17" November , 2020. From the analyzed light curves, the orbital
period of WASP-10b exoplanet was 2.925 days and the radius was 1.41 Jupiter radius(Rjup). The results of this

research arewith the former researcher works.

Keywords: Exoplanet, Transit, Radius, Orbital period
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Figure 2 Light curve of exoplanet WASP-10b as of
November 16, 2020 through the optical filter in the visible
light wavelength (V) relative to the reference star.

N X UWEAILIAILLY JD URsUWn® Y LAY
anuduugsluriisiadaaasauas I inaas
UULAK X LAZHA% Y N13LATITRRIANUNNTIAITUAL
Sefla aamamﬂzﬁuamzuuq%m WASP-10b n3WFLLAS
LEAININNARTIALAGaBUEIlLLARZATNEBTBIAD
WASP—10b nTIW&INE% LRAINATEIANUTULFS
283017 WASP-10b laglisunsa Astrolmaged i
uazBue Gait

1) AANNNTI9VRINIIN WEAIDITZHELIAN
NIUIN AILAAIILATIZH WASP-10b 19 biSNUa1T
agnEaILl (FuUzuIn) ausuiafewd lduas
ANIONHAILALAZLIAREUEENINNNTUALTIANINEA

D e A o oW e
wal (LEUULA 2) Tz veInudnaziinlyduam
WIANUNIIlADT

=S = 3
2) ANNANVBINIIN LRAIDIAN VYN LRIV
aMgnEaulfaaadnIadd1aNNEnTeInTINLE lag
AanuanvaInTIWuasin lUfw el

a a A A o
NIWFTUWNIIWTLDDILBZNIIWEE UEAIAIY
L NLEITBIANIBN9DY

LU TR LRAIEITO UL GILABUNTIN
%muﬁd??uq@mm%ﬂ AMUNINVINTIWTNZII WA
NAMIUENT8IANIATEEUAN UL WASP-10b
wazthnaMnuIn ldwimmaiunslaasde lu

MIFWIUAIAILNNTIAITUATARNVBIANIATIZR
uam:umﬁﬂ: WASP-10b

Study on the orbital period and radius of WASP-10b exoplanet

mu’i%‘yﬁﬁﬁf@]qﬂ:aaﬁlﬁa?iﬂmmumﬂmma:
%fﬂﬁmaqm'sLmﬂ:ﬁuam:umﬁﬂ: WASP-10b dia%in ¢n
windmeifildnniw azaulaissaumslaasuas
Sad lasdrnwnAnesuaasenadl favindy 1.41 wi
2993ANANINORFLA 9 Figure 3 AwitaainTwuas
VINUATMZAUBNTZULFTHZ WASP-10b () uaaaTedl
WASP-10b

ERpon §33p3sldd1uamniaiunislaasain
segznanudnfiugeslunsmmndinofa Figure 3
AwniiaeinWuaIze9a1A TR RENTE UL L
WASP-10b (n) L&AIIZHLLIRINITNIIUTN LYinAD
0.091396 T ®38 7,896.6144 FUHl LAZWIAILNNILART

141

Ry« Pp
LRSS
o
R.
a =l
P =252,758.8445 141
P
3o
P =2.925 7
p
| flux_T1
User Specified (not fitted)
Orbital Host Star (enter one)
Period (days) ar Eec w (deg) p.T. Tef () 3% R® (Rsun) - M= (Msun) - —p= (cgs)
3.002727 /% 003 oz 6V v seeols| || 0410/ | ool || osxfc L1205
Transit
Enable Transit Fit [¥] Auto Update Priors Extract Prior Center Values From Light Curve, Orbit, and Fit Markers
Parameter Best Fit Lock  Prior Center Use  Prior Width Cust StepSize
Baseine Fiux (Raw) Lol [ e s| O 0272 s O 012
R /R 0.024871577|  [] 00223 s O oo260617 5| [ 0.026521233 %
afRs 9.064560350 O 12.597778191 3 O 7.0 O 1015
Te 2453170, 141248165 [ sm0.1405 5| O o052 O 0,012
Inclnation (deg) se93312783| [ s O 02| O 105
Quad LD u1 0300000000 sl O wi O 0.1
Quad LD u2 0.453047 D\ nij‘ O wE O 012
b 14 () t14 (rms) 23 (d) tau (@) o (cgs) (e)spT o R N
Calcuiated from model o0 W[ oossss B[ o213z | [wozssar | [oosizss | [Trar | [Trov | s
y A  §
Detrend A N v 4 \ /’
Use Parameter Best r? Lock  Prior Center Use  Prior Width Cust StepSia
[ |ammass v / 0,02 e HE
O |width 71 v / 0.02 10 ¥
O |etcats v 005 Lof= ¥
Fit Statisti
RMS (norm) chizjdof BIC dof E
Fit Statitics oowoos | [ omsus | [ warsm || 156 | 521 (cll)
Plot Setti
(ﬂ) Line Coler Line Width
Show M| Show in legend  [pye o 2=
] showiin legend Line Color Line Width Symbol Symbol Color Shift
stowrestios g nlend [ e e ok
Fit Control
Fit Update Options Fit Tolerance Max Aloed Steps Steps Taken
Fit: Control AutoUpdate Fit | Update Fit Now ‘ LoE-10)5 ‘ ‘ 19,000/ ‘ [ |

Figure 3 Optical graph parameters of the exoplanet
WASP-10b (a) show the transit period (b) show the
WASP-10b radius.



142

Thanawat Rangsungnoen and Smanchan Chandaiam

TunIEII RIAN NI IAAIVBIAILATIZRKEN

izuuq‘%ﬂzﬁlﬂﬁn mf%uﬁuﬁanmﬁuq@maamméﬁﬂ

Figure 4 The value of the start to end time of the transition.

pamnudnmldanauns 4 (1) azlén
t=t -t
4 1
t = 2459170.18853 - 2459170.09254 GJD
#A19NANT19LURINNEUIE JD LUIAIRING
2zleqn

t=16hr:31m:28.99s—-14 hr: 13 m: 15.46

Waswa i duimwn
2zld t = 8,293.53 Fuid
738 t = 138.226 w7l

WAUMILATINNFNNTA (2) Az len

Pp = (0.0371x149,597,871) x 8293.53 x T
0.783 x 695,700

P = 265463.5206 Auh

%38 3.072 %

lunrsdrnimniarSaivesardtasnzwuen
i:uuq‘%ﬂ: ATNINTWIAMNULTUURIVEIANIN S
A A = P
NaaaInIannuanuaInT N lau unw X LeaIIawuy
JD UATWA® Y WEAIAMNTULEI WA Tads a9
LA3 A9 Figure 5

Titala Pornsan, Suminya Chueangoen, Patthanapong Jumrusprasert,

J Sci Technol MSU

WASP-10b
onuT 2020.11.16

+ ral_fi
= rel_fux_T1 Transit Mode! (1P=3.08],
— rel_flux_

=

- - "
i g s e, s o e B . g e
e 2 T

=

rel_flu_T1 (1 573)- 1.166

2 016 01e
Geocentric Jullan Date (UTG) - 2459170 (mid-exposure)

Figure 5 Optical depth graph of exoplanet WASP-10b.

wialanaunIn (3) azlain

2

5| e
R*
Re2=6+R?2

w1 O annnyu levesit
§ =0.42857143 — 0.38571432
= 0.04285711
LNHAN
R? =0.04285711 x ( 0.783 x 695,700 )°
R, =112,770.4222 filauas
R/R = 112,770.4222 + 71,492 Alalas

R =1577 whaasialiaawgiaud

IMNMIAUIHAIAILNNTLAITVBIANIATIER
uanIzuugise WASP-10b §3iuldaunislaasannnyy
Wiy 3.072 Juuazlasalannmsdwianvindy 1.577
Wia9TAlaIN ARG

Waguguawidiaesilaanuisod
\fiptios wudn M333uaas Yves Jongen “?iLﬁmTa;‘Jja
Mwdeasan? WAS-10b luiudl 22 ideungasnien
W.e. 2563 nUFWITaesiAgaTes Ae sEuzam
lunsudnivindy 139.8 wiiuazaaNNanvaInTINLES
\infiu 0.0361 619 Figure 6 lag N5aURI LFASIAINTIH
Fn nseuEiden uaasFanuEnvasnTILELiasann
ANUTULEINAnas Yves Jongen uazameldszziia
NIuEN 139.8 WiiuazAuENIaINTINUEIA 0.0361
WorReuiunams33oiile 8o 11amudn 0.091396 T



Vol 42. No 4, July-August 2023

$#38 131.6 WAl AN NNENVAINIIWLFILVINNY 0.042857
¢4 Figure 5

WASP-10 b

WASP-10 b
observer: ‘Yvas Jongen

wx 1y e, Mid transit HIDmid: \2459176.32784 +/-0.00033 (helcor

,-'.-./ a

;

Mid transit - UTC: ‘ 2020-11-22

Transit duration: § 139.8 +/- 1.4 minut
Transit depth: [§0.0361 +/- 0.0005 mag

Submitted data: geocentric based on UTC

Figure 6 The results of Yves Jongen’s research. The
purple frame shows the transition time. The green frame
shows the depth of the light curve due to the light intensity
decrease.

‘ﬁ&l’l: Exoplanet Transit Database, online, 2020

da7Unan13Ive
INMIIATIzRaIa Tz iuanITuugI oY
WASP-10b W1sdtaad Aldanlusunsy Astrolmaged
Mlinuaunslaasuasiaizasaniianzvuenszuy
f,fiil: WASP-10b WU’hﬁﬂ’]‘Uﬂ'ﬁIﬂ‘ﬂ‘i 252,758.8445
AN W3 2.925 Tu uasldnadl 1.41 wihwesTalan
WoWaLE Genaiile mnwindmetalnddssiuns
A UVDIEITY I@Umiﬁ'}mmmm;ﬁ%‘mﬁmum{[mi
265,463.5206 AUl %38 3.072 Tunazieniad 1.577
winvasSalanwgraud wazlndldssnunaniside
289 Yves Jongen Alevnnsive luszaznandilndiiu
I@]Uﬁa;&amnwwmﬁL@ai‘ﬁvl@TﬁJWﬂIﬂiLLﬂiw AstrolmageJ &
AUNTNUTZLENTIWDN 131.6 WFiuazAInNNENTaINTIN
LRILVINAD 0.0428 WAz Yves Jongen NIUIZHENIIWET
139.8 WfiuazA1ANANTEINTIWLEILYINAD 0.0361 Lila
Wlsuifsuszeznudnddianuuandrs 6.23 iWasioua
AaNNANUaINTINLEITAIANNLANGY 15 WasiFud

Foitn afldnwinimeiildanlsunsy
AstrolmageJ 3alndldssfiunsdwinwasdidouazlng
Lﬁmﬁ'uNamﬁ%'ﬂmaq;jﬁ%%’mhu'é‘ulmm:nmﬁ&'\‘lm@
Infidsanu

naansInlszne

ﬂm:;ﬁ%‘ﬂma°uauqmamﬁuﬁ%‘ﬂmmmam’jfLLvio
& (BIANINNTH) ﬁiﬁm’mmgmsw:ﬁ punInfuazamu
AgnTumsafiunsive WATUDVDLIADE ATENTINNT
gaulassnuwide ATrouusin LLaﬂﬁm'meﬁmamm
HAduduatng meamauqmgﬂmém Aldleispualy
w 74 SefidmiAsadaslumdToaunsisnwdTosuil
#113988290284

q

Study on the orbital period and radius of WASP-10b exoplanet

L@aN&15971989

ANTIFNEAS. (2559). Lian UszTan19ensaaas.
[pawlal]. unssfian: https:/icesicee27 wixsite.com/
astronomy/ blank-4. (10 §311A% 2563)

agnid.(u.0.1). anusesaing. [pawlatl]. unasian:
https:// sites.google.com/a/samakkhi.ac.th/dawvks/
khwam-sxng-swang. (10 R4%1a3 2563)

aYanua Tad. (2558). mIdsinansaiamaiialnlai
aIuAzNTIATIZRANUATIZRMEN TTUUFTHZULL
agLIiaTan GJ3470 b dwdATriumih. Anmnfinug
Usganln, aildnddszend amsinuaaad
URIINeNa LTl

waga1dmiulsaiou. (2560). ndasn1uNINTTE.
pawlail]. unssfian -
php/2017. (10 RIK1AN 2563)

wagadwiuliniou. (2560). aianziuanizuy
g3ue. [panlai]. WWRIANN: http://nso.narit.or.th/
index.php/2017. (10 F9maw 2563)

wagainIulsasou. (2560). uiunIadus. [paulai].
Lmﬁid‘ﬁlm: http://nso.narit.or.th/index.php/2017.
(10 RIU1AN 2563)

#agaIdwiulsnTon. (2060). MIATIVWIANATIZR

http://nso.narit.or.th/index.

uamzumﬁﬂ:. [aauvl,mi]. meﬁ.m: http://nso.narit.
or.th/index.php/2017. (10 R4¥1AN 2563 )
Astrolmaged Imaged for Astronomy. (2017). louisvill
(Online). Avaliable URL : https://www.astro.louisville.
edu/software/astrolmageJ/. (15 August 2020)
Astronomy Technology Today. ( 2017) Planwave
https://
astronomytechnologytoday.com/ 2017. (15 August
2020)
Christian.et.al (2008). WASP-10b: a 3MJ, gas-giant

planet transiting a late-type K star. Journal, Queen’s

Teloscopes. (Online). Avaliable URL :

University. Volume 5 pages 1585-1590.

ETD - Exoplanet Transit Database. Varia Star and
Exoplanet Section (Online). Avaliable URL : http://
var .astro.cz/EN/trescaltransit detail=1606131123.
(10 March 2021)

Exoplanets Exploration nasa. (2014). About Exoplanets.
(Online). Avaliable URL : https://exoplanets.nasa.
gov/what-is-an-exoplanet/about-exoplanets/. (10
August 2020 )

143



144 Titala Pornsan, Suminya Chueangoen, Patthanapong Jumrusprasert, J Sci Technol MSU
Thanawat Rangsungnoen and Smanchan Chandaiam

Grauzhanina el at. (2017). Spectroscopic observations of Quora. (2018). How does the transit method work in

the exoplanet WASP-32b transit. Article, Astrophysical practice for exoplanet discovery. (Online). Avaliable

Bulletin. Volume 72 pages 67-72. URL : https://www.quora.com/ How-does-the-transit-
Johnson.et.al. (2009). A smaller radius for the transiting method-work-in-practice-for-exoplanet-discovery. (15

exoplanet WASP-10b. Journal, University of Hawaii. August 2020)

Volume 692 pages L100-L104. Regulusastro. (1997). How-To Help keep this site up and
NARIT. (2562). #a@a11 LaRUNIZLAETE 7 Sau running!. (Online). Avaliable URL : https://regulusas-

WISTUNNWITHN UATTITEN. [2onlai]. unsafan tro.com/how-t

http://www.narit.or.th/index.php/caas/87-observato-
ry/2019. (10 RIW1AN 2563)



A EMIUAR NS

'ﬂiﬁ"li's‘ﬂtl']ﬂ’]ﬁ@]il,l,a L‘Y]ﬂIuIﬂF;l VANINLINYURIRITAY ﬂﬂ%%@]W&lWﬂﬂw 6 iy %‘U‘.IJ‘Y] 1 (Nﬂi']ﬂ&l ﬂSJJ']']W‘I/L‘E)

«:mw 2 AWAN-LUBI8%) aduft 3 (WaEAAN-nunw) atiuft 4 (nangnau- FINaa) aduft 5 (MHENBI%-AR1AN)
atluft 6 (WRAIN8B-TUINAN) ;duwuﬁnﬂmumm‘mmuwmmnmwaium‘swaﬁmmmwuwﬁlm laglidas
Husungnuazlisniudosfaiaundingndourmansany nasuiilasunsinsanlunssssdesdiamsfiinaula
Lﬂumuﬁwumummﬁ@w?aaaﬁmmgﬂm Aiviuady iauﬁa"ﬁaﬁ@Lﬁumﬁ‘mmiﬁﬂuﬂsﬂwﬁ@ia@fei’m URZAZAD
Hunui linsdRauinsunslunsasauanian 5’;uﬁﬂ&iagizwmﬁmimwaaﬁuws'lmﬂ‘im‘ﬂ@ uwmmmagﬂﬁmﬂm
uitly o FULDY UWasEIWIN ANUTNBIUTTIN T TLABENADT TI9% w"\i'aiﬁ’nsmsﬁqmmwim:é’ummgmmﬂa
uaz ludnedaler

MILAS8NARRITL

1. suaduRniduamm inerIanmdinge LLGiﬂzL’%ElH:ﬁadﬁUﬂﬁ@ﬂaﬁdﬂﬂﬂ’]vlmEILLa::ﬂ’lH’]EQfGﬂE]H aaritid
M IngldBanannsleddnyinsidounuanta s asngeaunanvad NI MAa 1% Tmaniasansdon
mendsngqusaniumsn ngludaany sncunsdidniu wu dwimdmmsilidnmouds viasdlsudvilndnls
et ﬁwﬁwﬁmmé’anqwﬁ@ﬂuLﬂummvlwzfl,ﬁ'l,%ﬁuﬁﬂﬁy'mm s iudalans ASUAUATUMBINEINAY AT
%‘tumm‘naaaummgﬂﬁawaammmn@%mmmﬁmmmé’anm&ﬁau

2. vavaIaualy LEnsTansIwIe A4 (8.5x11 f:'a) e RN Ta I uIz2%99NaUNTE AN I USE 1 1
Joullu 2 aaaul
3. Thavasumadanes e nouaznndsngulilieranes Browallia New
3.1 Gasealwldsnusuma 18 pt. dawmn
3.2 %a@ﬁwuﬂ%ﬁﬂmmm@ 16 pt. #2UnA
3.3 MAanAN I EINHIVUIA 16 pt. AIWW)
3.4 WaTa304 FaNEIIUA 14 pt. AIRUN
3.5 undagauaziitovnldaanuIme 14 pt. @209

3.6 vevinagniuinfilunesndoadadunibimainms uasflegrasgiinuslianssvwa 12 pt.
¢114 wazla Corresponding author

4. Nuwum maaﬁmLmﬂmuwulmmmwaﬂm “.doc” (MS Word) LLae “.pdf’ (Portable Document Format)
5. UWINAUN mmmwaauwmw%mnnu 12 Wi WA E‘ﬂ MW UAZLENRITE1984

6. sUuuuMadsuduaty udaiu 2 Uszinn leuA Uszianunanunenunaidoniaunanuidy (research
article) WazUNANIMNNIINUMIBENETITEAEurina Y wisunanumeiTms wiaunanumly wieunaiu
U3ni@l (review article)

7. MIFIUNANY &I online HIWIzUU ThaiJo I@Ummimiﬂﬂg}ﬂﬂa:Lﬁmﬁ www.scjmsu.msu.ac.th

8. windaguuuulignaainiensansezdndsdndtnusiialsuunly nenauadnssqadnensm

Q

FepranlwnszuIwnIIANNNAIZ




a o a Y A o %] o Y %% z
UNAIMNAY/UNAINNIBTINT 1msa10mmma*mam%
#1309 (Title) Tadoslhinin s nsuaem s dsnge ad5au ety wasdaihnunondanvesnwise laild
fea anuen i 100 @80T

YA ¢ { 9 un & o o ' a ,
%E] WWNWS [Author (s)] LLE‘]$°?]9§]J I‘Iﬁﬁ‘ﬂ\'iﬂ']']ﬂqv['ﬂﬂLLazﬂ']an\‘lﬂf]‘H LLﬂzszlﬁl@nLLMuﬂ'ﬂ'}ﬂ’J"ﬁ’]ﬂ’ﬁ PRUHILIW ‘V\%a

u
o

FONUWNFINGA LA E-mail address maagﬁwuﬂiﬂm%aaiinmamﬁ']mﬂ WNBNBIUTTNTNNIRINITDANGAS L

[ ] & ' tgl’ a o & 4; q/g; a 2.‘ v a 6 v
un@ngia (Abstract) llunstaiflaanunuitonsFedliau uaslitewn dsznauds Tanuszasd nanaduwy
figndn wazasl Inamminsusznimadnge lasundadanimasngedanueilifiv 300 d1 dmTuundade
mmnslireaasasnuundatamsding s

o o o

A1d1ATY (Keywords) nanmm insuazmmndange liifin 5 &1 Wiazy lihoundadevesudaznmn

o . I v a v X a & a & A o ' ae X
uN# (Introduction) LudnSudnadilan Auananuiduan ngua uaziaglszasd 'ﬂmvlﬂgmmwu
WﬁayamﬁmmsﬁLﬁm’ﬂaamﬂmimaaaauLaﬂmﬁmﬁﬁ“}'ﬂﬁlﬁmﬁaaﬁﬁﬁmmmiﬁﬂmﬁau‘mﬂ?’l

TaagunIntuaziSn13&nu (Materials and Methods) lWszysuazidua Taqaunynl fsihundnw Suau

= =3

ANBULANITVBIABLINANEN FUNEITNNTANLN WHUATNARBINIRDA "“JﬁmimmTagamﬁLm’]zﬁua:mmﬂma

(%

HANISANEN (Results) NBNUNANAUND NS TUTUADUUBINNTIVY 88NITALIWIALAANN SHA I TUTan

WarNFaY lNINAITIEAIUTTONY LADITFILaY WIa @audINan ms‘lﬁﬁmmm%aLmugﬁﬂi:naumﬁmmu
NANIANE

%ﬁz»ﬁm:a‘gﬂwa (Discussion and Conclusion) n3afiUssuanmsAnsitassiuianuszasduas
Wisuiflsudvsuuizgiuzesniidoiiasld wiauandsldnnmanuifignenuliteuniald el nquala
®f & ., & dz v A A A A v va [ A v A o a o v K,ﬂnq' & o
Faduiuin uazlfugudradsngeteld glinusonnldasuauusithnanuidolulslsslond nlefissmaudina
M7y Sauduuwimssniuniidedely

@1919 31 AW wKwAS (Table, Figures, and Diagrams) a3sAaiienanizisniu unsnliluiiiaisas
las3sssdulvmanadasiudiatuisluiialses wazlidraturadunmedinge Afeanunuisldanszasudiu
nytifuae deTunsegduun duduzd mw ununi daduisegiuans

fn@nssuisznd (Acknowledgements) 3211 19uAde ldTUNMIaiuauwILL Tz B aaTUAUUAUEU Y
Muienutiswiannasdnilanadlasing

1ana1381989 (References) szumansianansfiviunlsdrsdsliasudiuliviheses lasld APA Style
AIA78819 MWINgMLasiBoauszdrain iGN laf www.scjimsu.msu.ac.th

Lana1381989 ML awa1a Uiy “Publication Manual of the American Psychilogical Association”
(7" Edition)
1. witaie (lugduvuziias)

A P A A & & A o o A &
Ta-ana. (DANN). Ta13a9 (RuWaTen). S,
A1a8e:

Amu uzynal. (2547). dalalna-Fialna. Dadnm.



a & A
2. unanalunsarsdiannsainnd
Fo-ana. WANN). Taunana. §9913873, ar2evDi (avvedaiiuf), inuwin. /https:/doi.org/iadoi
M08
a [ s 1 a s = A 1 o A a A A
Wz FuTmuu. (2549). Tadpduaiumidanmsdnmiduadeqmunwiniioulunmanzineanideantle. 213877
AzmIEa3, 18 (2), 115-116.

3. 518971552 NIBIABINS (Proceeding)

4 o A 4 - d e o 4 N N

Fo-ana. (U). Taunany. lwdeussandnis u.n.), Sesrdantstszgn. Fanrsrfszan (u. wwni). J1utoya.
AI8819:

WITIA GuATT. (2553). Mmafnmmluivguansuzdiudanfslzasdludszinaniages wazialds dnw

lasSaufsuiudsanalne. Tu @5 mawnd w.n.), n’m‘}’mﬂﬁaug)mmwmiﬁnm'lny. mavszruiTinmg
UASINEUNT NAIIUHIVETEALTIA (W, 97-102). ﬂm:mma(ﬂ% qwmdﬂitﬁwﬁﬂmﬁﬁ.

4. wihaRafunnaznisananaowlan

A A e oA A o & o e A A & o
"Eaﬁqa. (‘]J, NWLAD). VOABRNY. TOUUIFINNN, LRUYRW.

A2089:
3 a a aa_© A A an_ o & oA o v 2w (aa G oa I3
WIBWIT YYLRA. (2561, 15 Famaw). AN RaRATAUI 1 Tow gasde 11096 F6lny BuinIug.
1A, 4.

o A ® a
5. BibI&D (‘lugﬂtmnmanmaumf)

' .
o) =

To ana. (UAaN). Fars09 Muiaefl). URL

A20819:

NENTNANMTNT. (2560). nangaIn13AnmILan T WNBANTIT 2560 FMIUIGNE1L #1171 3-5 . http://drive.google.
com/file/d/1HiTwWiRh1Er73h VYIMh1cYWzQiaNI_Vc/view



Intruction for Authors

Research manuscripts relevant to subject matters outlined in the objectives are Accepted from all institutions and private

parties provided they have not been preprinted elsewhere. The context of the papers may be Revised as appropriate
to the standard. The manuscript must be interesting topic, review knowledge, modern knowledge, and academic
comments that are beneficial to readers. The journal publishes 6 issues a year. Vol.1 (January-February) Vol.2 (March-
April) Vol.3 (May-June) Vol.4 (July-August) Vol.5 (September-October) Vol.6 (November-December).

Preparation of manuscripts:

1. Manuscripts can be written in either Thai or English with the abstract in both Thai and English. The use
of Thai language adheres to the principles of vocabulary, transliteration in English according to the principles of the
Royal Society of Thailand. Manuscript should be specific, clear, concise, accurate, and consistent. Mixing Thai and
English should be avoided except for the case of necessity, such as academic vocabulary with no translation or mixing
words for easier understanding. English vocabulary written in Thai must use all lowercase except for unique names.

English language manuscripts should be checked by an English language editor prior to submission.
2. Manuscript should be on A4 standard size paper. Each side must have 1” margins with 2 columns.
3. Browallia New font is required with font size as follows:
3.1 Title of the article: 18 pt. Bold
3.2 Name (s) of the authors: 16 pt. Unbold
3.3 Main Heading: 16 pt. Bold
3.4 Sub-heading: 14 pt. Bold
3.5 Body of the text: 14 pt. Unbold

3.6 Footnotes for authors and their affiliations: 12 pt. Unbold, must be cited at the bottom of the first

page. Academic position and corresponding author must be added at footnotes.
4. Manuscripts should be typed in MS word “.doc” and “.pdf’ (Portable Document Format)
5. The number of pages are limited to 12 pages, including references, tables, graphs, or pictures.
6. Types of manuscripts: research articles and review articles.
7. Manuscript submission: online submission via www.scjmsu.msu.ac.th.

8. Manuscript with uncorrected format will be sent back to the author before review process which can

delay the publication process.

Research article / review article must be in sequence as follows:
Title: denoted in both Thai and English, must be concise and specific to the point, normally less than 100

characters.

Name (s) of the author (s) : denoted with affiliation must be in Thai and English, academic position must be

specified, and email address for contact the author.

Abstract: This section of the paper should follow an informative style, concisely covering all the important
of findings. The abstract must include objectives, findings, and conclusion. Thai and English abstract is required. The

English abstract is restricted to 300 words. Thai abstract should be relevant to English version.

Keywords: Give 4-5 concise words to specify your article




Introduction: This section is the initial part of the article, contain information about background, reasons,

purposes, and review section.

Materials and Methods: A discussion of the materials used, and a description clearly detailing how the

experiment was undertaken, e.g., experimental design, data collection and analysis, and interpretation

Results: Present the output. Li the information in complicated, add tables, graphs, diagrams etc., as

necessary.

Discussion and Conclusion: Discuss how the results are relevant/oppose to the objective and hypothesis.
How the result is different/relevant when comparing to the former findings. Give us your reason why result is like that
base on reliable researches. This part should end with suggestions for research utilization or providing questions for

future studies.

Tables, figures, diagrams: Selected only necessary objects to insert in the body of manuscript in accordance
with the description in the text. The short description is required in English with completely meaningful. For figures and

diagrams, the description is below the picture. But, for table, the description is on top of the table.

Acknowledgement: the name of the persons, organization, or funding agencies who helped support the

research are acknowledged in this section.

References: listed and referred in APA.

Reference are written in “Publication Manual of the American Psychilogical Association”
(7" Edition)
1. Book

Mertens, D.M. (2014). Research and evaluation in education and psychology: Integrating diversity with quantitative,
qualitative, and mixed methods (4" ed.). SAGE.

2. Academic Journal

Herbst-Damm, K.L., & Kulik, J.A. (2005). Volunteer support, marital status, and the survival times of terminally ill
patients. Health Psychology, 24, 225-229. https://doi.org/10.1037/0278-6133.24.2.225

3. Conference Proceeding

Katz, |., Gabayan, K., & Aghajan, H. (2007). A multi-touch surface using multiple cameras. In J. Blanc-Talon, W. Philips,
D. Popescu, & P. Scheunders (Eds.), Lecture notes in computer science: Vol. 4678. Advanced concepts for
intelligent vision systems (pp. 97-108). Springer-Verlag. https://doi.org/10.1007/978-3-540-74607-2_9

4. Newspaper / Online Newspaper

Brody, J.E. (2007, December 11). Mental reserves keep brain agile. The New York Times. http://www.nytimes.com

5. E-book

Dahlberg, G., & Moss, P. (2005). Ethics and politics in early childhood education. https://epdf.tips/ethics-and-politics-

in-early-childhoodeducation-contesting-early-childhood.html



Mahasarakham University Journal

Aim and Scope:

The Journal of Science and Technology aims to disseminate
of scientific knowledge in the discipline of Mathematics,
Science, Technology, Engineering, Agriculture, Medicine,
Health Science, Interdisciplinary in science and tehnology.
The journal publishes both research article and review article.

Ownership

Mahasarakham University

Editorial Office

Division of Research Facilitation and Dissemination,
Khamriang Sub-distict, Kantharawichai District,
Maha Sarakham Province 44150

Tel & Fax: 0 4375 4416 ext. 1754

Advisors

President of Mahasarakham University
Professor Dr.Visut Baimai

Professor Dr.Vichai Boonsaeng
Professor Dr.Peerasak Srinives

Editor-in-Chief
Professor Dr.Preecha Prathepha

Assistant Editors

Professor Dr.Pairot Pramual

Mahasarakham University

Professor Dr.Sirithon Siriamornpun
Mahasarakham University

Professor Dr.Anongrit Kangrang
Mahasarakham University

Associate Professor Dr.Worapol Aengwanich
Mahasarakham University

Associate Professor Dr.Vallaya Sutthikhum
Mahasarakham University

Associate Professor Dr.Orawich Goompol
Mahasarakham University

Assistant Professor Dr.Somnuk Puangpronpitag
Mahasarakham University

Editorial Board

Professor Dr.Thaweesakdi Boonkerd
Chulalongkorn University

Professor Dr.La-orsri Sanoamuang
Khon Kaen University

Professor Dr.Pranee Anprung
Chulalongkorn University Professor
Professor Dr.Niwat Sonoamuang
Khon Kaen University

Professor Dr.Wongsa Laohasiriwong
Khon Kaen University

Professor Dr.Kwanjai Kanokmedhakul
Khon Kaen University

of Science and Technology

Professor Dr.Sirikasem Sirilak

Naresuan University

Associate Professor Dr.Sunan Saikrasun
Mahasarakham University

Associate Professor Dr.Suwanna Boonyaleepun
Khon Kaen University

Associate Professor Dr.Chantana Aromdee
Khon Kaen University

Associate Professor Dr.Boonchong Chawsithiwong
National Institute of Development Administration
Associate Professor Dr.Porntep Tanonkeo
Khon Kaen University

Associate Professor Dr.Narumon Sangpradub
Khon Kaen University

Associate Professor Dr.Chawalit Boonpok
Mahasarakham University

Associate Professor Terdsak Khammeng
Nakhon Phanom University

Associate Professor Yuen Poovarawan
Kasetsart University

Associate Professor Dr.Natapol Pumipuntu
Mahasarakham Universsity

Assistant Professor Dr.Napparat Buddhakala
Rajamangala University of Technology Thanyaburi
Assistant Professor Dr.Anucha Pranchana

Ubon Ratchathani Rajabhat University
Assistant Professor Dr.Seckson Sukhasena
Naresuan University

Assistant Professor Dr.Walaiporn Tongjaroenbuengam
Mahasarakham University

Assistant Professor Dr.Alongkorn Lamom
Mahasarakham University

Dr.Rakjinda Wattanalai

Siam University

Dr.Adrian Roderick Plant

Mahasarakham University

® Secretary

Director of the Division of Research Facilitation
and Dissemination

L
Assistant secretary
Phakwilai Rungwisai
Jirarat Puseerit

®

Six issues per year

Number 1 January-February
Number 2 March-April

Number 3 May-June

Number 4 July-August

Number 5 September-October
Number 6 November-Decembers




SUIENGE ’ 1] = Jr])l Y

JOURNAL OF SCIENCE AND TECHNOLOGY
MAHASARAKHAM UNIVERSITY
INDEXED IN

ISSN (Print EdiﬁOﬂ) : 1686-9664 DIRECTORY OF ’ ‘7
OPEN ACCESS EBSCO
ISSN (Online Edition) : 2586-9795 OURNALS

VOUANUNIWIN : SOUANERNS191SE AS. dswa Iaugv
UK13nendsunansay




	laycover42-4
	JOURNAL-SAT-42-4-00004



