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Abstract

This academic article examines the implementation of Internet of Things (IoT) technology for
effective agricultural management. It outlines the evolving role of IloT in agriculture, from past
applications to present practices. The article also provides case studies, such as the use of loT in small
agricultural plots at schools in Thailand and smart farming initiatives in the Lao People's Democratic
Republic, both of which share similar rural settings. Additionally, the study analyzes key factors that
influence the successful adoption of loT technology in agriculture, including government policy,
workforce capabilities, funding, time allocation, and geographical location. The findings are intended to
offer valuable insights for farmers and related organizations to prepare agriculture for the future. It will

generate stable income for farmers by using modern technology.

Keywords: Internet of Thing Technology, Agricultural Management, Smart Farm, Smart Agriculture
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Abstract

This research focuses on the production of fuel from rubber dung by pyrolysis. The objective is
to study the effect of 3 temperature levels, 300, 350 and 400°C, on the yield and properties of fuel.
Then, the fuel was tested in a 10.5 HP single-cylinder diesel engine to determine the engine performance.
The research results found that the pyrolysis temperature of 300°C had the highest fuel yield of 70 wt%.
While the pyrolysis temperature of 400°C had the lowest fuel yield of 49 wt%. When analyzing the
properties of the fuel, it was found that the fuel obtained from the pyrolysis temperature of 300°C had
the highest heat value of 39.1 MJ/kg. High density, low viscosity and the lowest ash content of 0.6 wt%.
While the fuel obtained from the pyrolysis temperature of 400°C has the lowest heating value of 32
MJ/kg, the highest density, high viscosity and the highest ash content of 1.6 wt%. The test of the fuel in
the engine found that the fuel at 300°C has the highest brake horsepower of 10.1 HP and the lowest
specific brake consumption rate of 1.0 ke/kWh. The fuel at 400°C, the engine has reduced brake
horsepower and increased fuel consumption rate. Therefore, it can be concluded that the pyrolysis
temperature of 300°C is suitable to produce fuel from rubber dung by pyrolysis. This research should

be further developed to expand the results to practical applications.

Keywords: Fuel, Rubber dung, Pyrolysis
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Identification

1) Fuel tank ) Dynamometer T;) Ambient air temperature
2) Graduated cylinder 9) Throttle c T;) Exhaust gas temperature

3) Fuel flow sensor (optional) T;) Dynamom temperature
4) Differs ssure measuring device  11) Inclined manometer Vs) Dynamometer water inlet valve
5) Air (optional altemative to 4) 12) Exhaust hose (optional) V) Dynamometer vent valve

13) Eddy current dynamometer (optional) V7) Dynamometer water Outlet valve
7) Engine S) Engine speed sensor

ontrol valve knob
10) Engine inlet air duct
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Abstract

This research focuses on the design and performance evaluation of an air conditioning system
using Peltier modules in open air electric vehicles to enhance passenger comfort. The experiments were
conducted under three seasonal conditions summer, rainy season, and winter. The data collected
includes temperature, wind speed, relative humidity, and the system's energy consumption. The comfort
analysis revealed that in summer, the system can reduce the air temperature from the fan by 5°C below
the ambient air temperature, while in the rainy season and winter, the temperature reductions were 3°C
to 4°C. Passengers seated approximately 0.5 meters from the fan felt comfortable in both summer and
rainy conditions, though they reported feeling slightly cold during winter. The Coefficient of Performance
(COP) of this air conditioning system ranged from 0.0196 to 0.0303, which is comparable to studies on
two-stage thermoelectric cooling systems with optimized geometry and current control, yielding COP
values between 0.02 and 0.04. Research aimed at enhancing the performance of solar panels using
thermoelectric cooling reported a COP of approximately 0.025 to 0.035. Thermoelectric systems
typically exhibit lower COP values compared to traditional compressor and absorption cooling systems,
with refrigerants like R13da achieving COPs between 3.0 and 3.5. However, this thermoelectric air

conditioning system offers several advantages.

Keywords: Air conditioning, Thermoelectric, Coefficient of performance, Peltier, Open air electric vehicles
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Abstract

This research aims to study the optimal factors affecting the tensile strength of resistance spot
welding on galvanized steel sheets. A 3° factorial design experiment was employed to analyze the
influence of welding current and spot-welding distance. Two experiment setups were conducted: in
Experiment model 1, the factors were welding current and distance along the Dy axis, while in
Experiment model 2, the factors were welding current and distance along the Dx axis. The results
indicate that both welding current, and distance significantly affect the tensile strength with normality
testing and analysis of variance (ANOVA), using the statistical software Minitab (Version 18), and the
optimal conditions for average maximum tensile strength were identified. For Experiment model 1, the
optimal welding current was 600 amp with a distance of 5 mm, resulting in a tensile strength of 72.6852
kN/mm?, and for Experiment model 2, the optimal welding current was 1800 amp with a distance of 15
mm, resulting in a tensile strength of 44.7037 kN/mmz2. This method can be used as a guideline for
finding appropriate factors in cases where there is only one response value. and helps reduce trial and

error from adjusting the settings of factors.

Keywords: Resistance Spot Welding, Galvanized Steel Sheets, Experimental Design (3¢ Factorial Design)

Please cite this article as: S. Seksiri, A. Lawong, V. Juntaree, U. Thanphonsri, T. Sudsuansee and P. To-on,
“Optimization of Tensile Strength in Resistance Spot Welding of Galvanized Steel Sheets Using 3* Factorial
Design,” The Journal of Engineering and Industrial Technology, Kalasin University, vol. 2, no. 5, pp. 34-43,
2024,




. &

d Joumal of Engineering

and Industrial Technology

UNAUIY (Research Article)

1. unmi

nsUsenevd uanlanylugnamnssunan
grusuidunszuaunsi ddgluanenisnin
Fouusznousagusd Ssasifgrtesiunmsuszney
Fudulave gy Tassadadiads wad was
dmuusznaudy 1 el unuiiauandfidena
pamnsguilunisndn Tudaunszuiunindeu
fliuszneuau e MadeueuduniuLuuLe
(Resistance Spot Welding: RSM) t{u3snsidey
Tangunsiildnszudlatituinutuenlansifiovhls
Aamnufeularvasusiulansfimumiaanis
alnglidesliiagdomasu (dunszuiunsild
fuegraundnarslugnanvnssueususvidly
USEnALagAUTEINA WAZAUNNTTRITUNITHAR
Fruruannldl (Mass Product) Yanithunldasy
wmanusuAdeUdsnsd (Galvanized Steel) Fa1fy
Yanidouldlunisudadudiune 4 veasanus
waggUnsaldu q idesnisanauiAduniunis
fnnseunnnsrUIUNMaTonANNFIUULUUYA
og19l5Any nsrUIuMRY BN ANNAIUNILLUY
adldfumdnusiuedeudngdenaiinisianiou
fiindunelusesidon esnnisnaeuazais
Lianysalvienmsunninlusesidounionisiin
oonlas (Oxidation) Faxnanmslitadevenis
Beunnuiumuluuailidmingan onadawa
nsENURenITanA MANYeI91ULT ouvinle
pauauTAresunuliasonuiensnaaey
w537 (Tensile Strength) 1 unaldd uanulyl
Julupmueasnanguiiimue

Welwldsoud endi finunimuazaiuisa
5095 ULTeR sl og 1 muzan [1,2] §asiaany
Fuduitagdesvanudladetadusing q Aflua
fofuIIRIveINdon RoM wazlusuideias
Tn1se9nUUNITNAaDY (Design of Experiment:
DOE) Mlazvaelsiaunsaszyidouludimunzan
flgndmiunsidon RSM AldTammanusuadoy

NsaFImnssLazmaluladanamnssy umAnerduniudus U1 2 atuil 5 Ausieu - nanaw 2567
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 2 No. 5 September — October 2024

[

dingd Jeavdanaliisosidongaiinunndivy uay
inauudauswestunulagsay [3,4]

ndTeiisdesditnisefilavihnsAne
1 N3 auSiiiuy uazan (5] MANTEaeS
171'mmzazﬂ,umiL%JJ@@’]W’TWWWLLUUW (Spot
Welding) TuamannssugugunanuInggiu JIS
Z 3140 lngn1seanuuun1snaasadannnelsea
seau 2°Tu k = 3 Jade laua nszualunlunnsg
Fou ussnanadidnlnse wazarlunisidou
wui1 Arwsdieesimnzaniigaluniad eu
wuun Ao nszualivfl 17.50 Alausuuys nan
200 fiad3undl uazusanefiwadianinse 591.50
wandadu Beldaussiadoundvogd 2.76 Ala
dadu (Wuariiviingasesd enudausedian
QWAIS wassedu way 93l yuiu [6] Anwn
SnSnavesiinuslunisdeudlsaudiuniy
wuugeiifinadenaudaussessessomanndnly
afly 3161 wu1 0.5 faduns Feiisudsiiane
Ao nszualni natlunisusesnseualnin way
AN 9NBLENINSANATUITY LAZAISEBNLUL
N3NARBILUUT NG -1 UM ULAY (Box-Behnken)
waz TdHeAdumlI1uW anela (Desirability
function) wu31 Weulvii Sunsudeugean Ae
nsewalun 4,500 weud tianlunislase
nszualnih 2 3 waranuduandidninsana
Fuaw 0.3 wnzUraaa (MPa) Suwsudouggn
WU 2,679.59 126

wona Nt 19901 TUANET LazAue [7] Anwd
51/1%%%@@@1’3LLiJimiLs‘?i'amLﬁammm’muwfq@ﬁﬁ
waron19Ld ousousolnesEndnaezq e
AA1100 wazmannamdaudansd SGACD n15
VARBIYNOBNLUUMILATNINT WU dA1IEANT
Foufvmnzauiivhldianuudwsadou 2165
25 AaAIn35758U 4000 SAUABUNT ALY
Tu nsaenfniu 6 JadlunsnelIui Lazliaine
Wy 6 Ju wnide Lives uazAuy [8] Anw)

a a

q
1
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AULANANNUDIRNURAIINALAL IATIES19URAA
vossouilondorusznintezgiidounauma s
wiedeewiln Ao SSM356 way SSM6061 Tuaes
an1y Ao LRIUATEUINAISNIIANSBU T6 (as-
cast LAy T6) WATNIUATTUIUNITNINANUT DU
T6 Tnel433msidenaunuy loun nsidemden
NIURUUNIY (Friction Stir Welding) n1sid e
Fnwuutinaln uaznisideufinuuuliiiuain
Fuauildlunisnaaesiinnunu 4 dadwns
WUINSTUILNS o EsavuRUUNIUTA1AY
wfaussiaed vgeqa Ao 168.32 lunzUrania
(MPa) A1A21uuT 9989 nNTEUIUNI9LT B
fiusnansinaaudonaziidinuudgean
uazAIANALdsazAeY 9 anasnanIuisusni
1ASUNANTENUNIIAINSBY INIUITEAINET?
TunssuiunmsdeuusazUssvagldnisesnwuy
MsneasIwUULinynasvawas nnassuudand-
LUK uLAY (Box-Behnken) bt 81 n1513TLa 03 7
winnzanlunisden Tnewisdwesamuizay
95 IELA LA LT I4TIVDITOA BT LA 210
ASEUIUNSLTOL

FarfusudTod Te aiulufinngldisnns
gonuuUNIRaeslumMsneitadefivanzay
m'aﬂ'%mﬁwaqmﬂ%'ammméfmmmwmm
FnSumanuruiadaudened "U\‘ILaEJﬂI%{]T\]f\]‘EJ‘VI
dfAe nszudlilfiuazszeznisidou e
YT Nz aum oA LS IR BINITLE 8L A
AunuLuuialuszeziny Dy uazlussezunu
DX A OATLTIAY N1ALIAUABANITI90 a8 LUAST
(KN/mm?) Tumiﬂ%’wqqmzmumimamLLamﬁm
@mmwmmﬁ?}lumu

NsaFImnssLazmaluladanamnssy umAnerduniudus U1 2 atuil 5 Ausieu - nanaw 2567
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 2 No. 5 September — October 2024

2. noufitneadas

2.1 N1599NLUUNITNAABWTILNNNBLTBALUY
d1u52AU (3¢ Factorial Design)

dusunvunisvesnisesnuuunismaass
(Design of Experiments: DOE) #ldluns3insnzi
nansznuvasdadonaneda (Factors) [8,9] lnud
wiasdasuard 3 svau luauideidaziinis
NAaed 2 JULUU Ad WUUT 1 Wagluuil 2 ﬁﬂgﬂ‘ﬁ
2 lnguuudl 13 k= 2 Yaselunisvnass laun
nszualniih (Amp) szoznndeuanaluunu Dy
wazuuud 2§ k= 2 Jadelunisneass ldun
nszualwiin (Amp) szezmsidengalunnu Dx
waznanevaussaviluaALsmnladafiunense
fadiuns (KN/mm?) IWnalunsdenga 11
Jundi [9,10] Tneta3oadonuuun ffdaids 8
KVA nszuaiiongsgn 6000 Amp fissdiuusu 10
A1 Rauiues 1 - 10 Feguit 1 Tumuideiasusy
Arnszualiin Lues 1 (600 Amp) Luas 2 (1200
Amp) Waglues 3 (1800 Amp) wazl se8gn1s
Fougaluunu Dy naaoufiszey 510 uay 15
fiaduns aldunsnnassguuuud 1 uazusy
Arnszualiin wes 1 (600 Amp) Luas 2 (1200
Amp) kazLU83 3 (1800 Amp) wazil T38EN13
Jouqeluunu Dx nadeufiszey 5, 10 uag 15
Hadung ﬂzlﬁLﬂuﬂWiwmaaqgﬂLLUUﬁ 2

Applied Force

Workpiec Electric
Electri

= 1.4 mm Current

Copper

5UN 1 1pSaaiioumnusumuwuugakuuldyi
WBeU (Resistance Spot Welding)

a

q
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3. /1157398

3.1 N1seRNUUUNITNAaadunnnaEea (35
mMssonwuUNIRassnnesuaildtadely

nIneaed 2 Uade (k=2) wazluusaydadoazil 3

szé‘w’uiumswmaau%amqm Fa5197 1 wazanss

7i2

a15199 1 Yadouavseauvestadeildlunis

NAADILUUT 1

. JAUYDIUINY
Uade (k) 7
f1 | nang GA
nszualnil (woud: Amp) | 600 | 1200 | 1800
5383403 Dy (Nadlums) 5 10 15

A151990 2 J998LarsenuYaItad e 1y tunns
NARDILUUN 2

. JeAUVRIUNY
U3y (k) 7
AN na9 Gh
nszualnin (woud: Amp) | 600 | 1200 | 1800
Syuslu Dx (Hadiuns) 5 10 15

3.2 msnagauanubuun@ (Normality Test)
maaummLﬂuﬂﬂammﬁﬁayjamwmaamw

a A a ¢

N 1 LaZLUUN 2 LagnN1sitas1znAuLdsusiu

maﬁayjaé’w Response Surface Regression [7]

Pranldidunszuiunisnisadanldiiiensiaaou

dﬁayjamwmaaﬁmmwnLLﬁNmmmLLﬁmLm

a G 1
wuuunAnsely
€0 p|
Spot weld
A A o | [T Spot weld
40 d oo
\ 4 >
150
\ 4
1) wuuit 1 2) wuuii 2

SUT 2 YUIAUBIT0ERBLNEYDITUNUNAFRY
(WhY: HadLuss)
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UM 3 fMeogdramsiouanaiukuuan

3.3 n1sunveslaveimunzay (Optimization)
MU9IUATNANLENYBINITNAADIUUUN 1
d' ] = a a A o
WaZLUUT 2 dofusaRanaanuRaulanimun

4. NaN1338UALN1505UTENA
HANISNARDILNANBLT EAUUUAIUTEAY
(3 Factorial Design) YDINITNARDIUUT 1 &9
Ul 3 lngl¥tadslunismaaes Ao nszualiin
waud) szuzd ou Dy @adwuns) wazluwias
Jaded 3 szdU Ao szdunn s3AUNANS LAy
s¥iuge antuiid ueudlduiuamnafimes
MILLHUNITNARRIlUNAFBULITIAY wazTuiinug
Foyaluusiaznimmaaesduiu 3 61 fansed 3
LAY NAN1INARDUT NNV YA UVAIUTEAY
(3* Factorial Design) 904N15MARDIRUUT 2 §19
Ul 3 lngldtadelunismaaes Ae nszualudi
(woud) svazidon Dx @adwns) uarluusay
Jaded 3 5edu Ao sedunn sEAUARN LAt
s¥iugs anduihdunuildusuamsives
MULHUNITNARBILUNAFBULTIAY Lavdufintg
foyaluuiaznismaaessiuiu 3 1 fm1sed 4
warMTiasginanaaes JIdelaldlusunsy
ysadin (Minitab Version 18) TusAdelundail

a a

q
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AN5199 3 N1SPNLUUNITNAABILNANDLSEA 3°
Tunsazseauveade

Factor Tensile Strength
Amp Dy Rep1 Rep2 Rep3
1800 5 22 23 21
1200 5 12 11 10
1200 10 24 25 24

600 15 23 18 22
1200 15 21 18 23
600 10 59 62 61
600 5 68 70 70
1800 10 22 21 24
1800 15 71 68 68

A = 2
A15199 4 N1SPBNLUUNISNAaBILINNaLSEa 3
Tunsazseavvaataldey

Factor Tensile Strength
Amp Dx Rep1l Rep2 Rep3
1200 5 27 26 25
1200 15 26 26 27
1800 10 23 23 23
1800 5 10 12 12

600 5 39 38 40
1200 10 16 17 15
600 15 20 20 20
1800 15 a4 45 a4
600 10 16 17 17

4.1 msnadauanuduun® (Normality Test)

MNHATEINTNARBILUUT 1 Wteyadildun
ns1vaeuauAudulndvesdoyanfinng
YIAADINUUNUNITNAGDY FIAN5197 1 UAZANTIY
i 2 mndeyaddnvuzniinszateduuuUna
(Normal Distribution) fia1szauiua1day (p-
value > 0.05) uans? 170y afi n13n529187
aonAdesiumInszaefuuuUng Faduluna
aunfgruneadanuansindeyafiiivaniiaany
Undede waglummssiudiy fensedutoddy

NsaFImnssLazmaluladanamnssy umAnerduniudus U1 2 atuil 5 Ausieu - nanaw 2567
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 2 No. 5 September — October 2024

(p-value < 0.05) wansinteyalaifinisnszaned
apnndeafiun1snszateduuuUnd delaiduly
puALNAgIUaR AL doya il
mnudede luguil 3 mamaassuuudl 1 Jd
seaudedIAey (p-value > 0.05) wansindoyadl
MsnsznefuuuUng wagluguil 4 msnnass
wuuf 2 fanseduedidey (pvalue > 0.05)
wanaIYeyaiinsnsEefIwuUUNG

Probability Plot of Average

Normal
Mean 3542
SDev 2051
N 9
- 4D 0870
P-Valus 0053
.

Percent
i 8

Busssd B8 8

w8

UM 3 n9luananisvaaeuauduung
VYBITBYAWUUT 1

Probability Plot of Average
Normal

20
StDev 1083
N

AD 0367
P-value 0345

g8
\
-

Percent
HusEL3a8 8
-

Average

UM 4 nsmluansnsvageunuduung
VYBITDYAWUUN 2

a a
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Pareto Chart of the Standardized Effects
(response is Average, a = 0.05)

Term 3182

AR ‘

a0 05 10 15 20 25 30 35
Standardized Effect

UM 5 naluanspnuduiusvesdadeniinase
AINTIABUAUBIVDILTIRIVBIVBYALUUN 1

91n5U7 5 Jade A wazilade B (nszualii
(Amp) fuszeznsidesqgalunnu Dy) Wuladed
f3n3nasIuiidman oAINITROUALEIUBILTIFY
g9qm M M915191nduduag (Critical Value
Line) 7 siuvu s 3.182 v uaunausl (Critical
Value) ldlunsiiarsanaesilads A uay B i
WudAgyn19ads lnsd1vuiana (Standardized
Effect) maﬂa%’ﬂmqaﬂd%ﬁuﬁ waneiniadeiiud

DEGAGRAY

o

Pareto Chart of the Standardized Effects
(response is Average, a = 0.05)

Term 3182
[

Amp

R

AR

a 1 2 3 4 5 6 7 a
Standardized Effect

5UN 6 nluansmuduiusvesladenilnase
AINIIABUAUBIVDILTIANVBITBYAWUUN 2

n5U7 6 Uade A uae B (nszualniin (Amp)
) = v Ao
Auszurn1sidaugaluwny Dx) yutdaven i
DNENATINNEINARDAINITHOUAUDIVDILTIN
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a9 wazilads B (Grugniaidengalunnu Dx)
Jutldeiinsvznasuiidmananinisnevauss
YOILTIAITOIAIUT T RAITUIDIN LA UA U
(Critical Value Line) 71 suwy' s 3.182 15 uen
\naust (Critical Value) 7 19 Tun15R 91501004
Uade A uaz B dd1Ayneana lngdiuuiana
(Standardized Effect) %aqﬂaﬁ’ﬁimqqm"né’mf
wansindededuiivediny

4.2 MsaTEiaNawlsUTINvesdayanie

(Response Surface Regression)
ASNAABILUUT 1 WaTNITNAADILUUN 2

a 6 1 =

wazHan1sILATITRAILIeR s Taalalusunsunig

a0f AIMI5197 5

A15197 5 LEAINANITILATIERANULUTUTIUUDY

Gﬁaagaéha Response Surface Regression WUUT 1

Source DF | AdjSS Adj MS | F-Value | P-Value
Model 5 3809.49 761.90 3.80 0.151
Linear 2 248.04 124.02 0.62 0.596
Amp 1 236.46 236.46 1.18 0.357
Dy 1 11.57 11.57 0.06 0.826
Square 2 | 1289.35 | 644.67 3.21 0.179
Amp*Amp 1 1289.19 | 1289.19 6.43 0.085
Dy*Dy 1 0.15 0.15 0.00 0.980
2-Way Interaction 1 227211 | 2272.11 11.33 0.044
Amp*Dy 1 | 227211 | 227211 | 1133 0.044

Error 3 601.57 200.52
Total 8 4411.06

nen31e7t 5 wun Jadenssualniihfussey
maBeuqeluinu Dy Wudadefidninasudi
A1 p-Value <0.05 ag 9l dud1AyN19ada uay
ArduUszdns nsiadulevssdasofuan
NAMBUAUDY (R-5q) LLamﬁqmmﬁaﬁuﬁuwﬁayja
1A 86.36% LATAUNITNITONNDY (Regression
Equation) LUy Uncoded Units Lan4#1i289%4
yosiady Feaunisi 1

a

q
1
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Tensile = 2244 -0.2592 Amp - 9.03 Dy + 0.000071 Amp*Amp
Strength - 0.011 Dy*Dy + 0.00794 Amp*Dy (1)

LaTNANITIATITRATLIR tnaldlusunsy
VEdR Fam15197 6
A15197 6 LARINANITIATIEHAILLUSUTINDS
sﬁayjaﬁaa Response Surface Regression WUt 2

Source DF | AdjSS Adj MS | F-Value | P-Value
Model 5 | 901.235 | 180.247 14.64 0.026
Linear 2 35.741 17.870 1.45 0.362
Amp 1 1.500 1.500 0.12 0.750
Dx 1 34.241 34.241 2.78 0.194
Square 2 189.494 | 94.747 7.70 0.066
Amp*Amp 1 17.340 17.340 1.41 0.321
Dx*Dx 1 172.154 | 172.154 13.98 0.033

2-Way Interaction 1 676.000 | 676.000 54.90 0.005

Amp*Dx 1 676.000 | 676.000 54.90 0.005
Error 3 36.938 12.313
Total 8 938.173

N5l 6 nud Yadenseualndnfussey
nsdeugelunnu Dx Wulladeisninasawi
A1 p-Value <0.05 a8 NNUydIAgYN19aia Lag
Ardulsrdnsd n1siad ulaveadadeduan
NARDUAUDY (R-sq) LLamﬁammﬁaﬁumaﬁauﬂa
1M1 96.06% WagauN1IN1TON08Y (Regression
Fquation) WU Uncoded Units WaAa1128934
veadady Waaunsil 2

Tensile = 111.7-0.0621 Amp - 12.14 Dx + 0.000008 Amp*Amp
Strength + 0.3711 Dx*Dx + 0.004333 Amp*Dx (2)

4.3 nsivasiadefiwunzay (Optimization)

NSNAADILUUT 1 WATNITNARBINUUT 2
uazaNguRl 7 uansdsnsiinsizsiiiemedade
Avangaufianlunszuiunaeass Taglddads
Amp wag Dy i ennUadefiumngandiliainig
MEUALBILIIAIIAIEIAn I lTAIN1TROUALDS
(Average) firgsandl 72.6852 Aladafusion1an
fadas (KN/mm?) Taeawesnszualifiafelii
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600 waul wag Dy Al 5 Tadiuns A liden
fatlauNzay (Desirability Index) Ay 1
AN ENYBITEAUVDIUITY

Ciptirnal Amp Dy

o 1 e &
Predict  Low w00 41}
Aue@Ege
Mazimurm
y = T2Ba52
d = 10000

SUN 7 nsluanduanaudauasvasseanulasen

u

WinNzau (Optimization plot) [1]

Optirnal Amp Dne

0 1o0p High 12000 150
C Cur [1=2000] [150]

Predict  Low 6000 50

Average
Maxirmum
y = 447037
d = 10000

sUl 8 nymluansHaneuaueessziuladen
Winnzay (Optimization plot)

913U 8 wansiamsinziiomeilade
fvanzaudigalunszuiunisnnass Inglddade
nszwaln 1 (Amp) waz Dx uit au1Uas e
wanzaulirnsnevausIusIfsiiagega ¥in
Trnsmeuaues (Average) frgsgail 44.7037
Alatiidusanisnliaduns (KN/mm?) laea1ved
nszualiii (Amp) #357 1800 wond waz Dy s
137 15 Saduns Avildfiandedanumungay
(Desirability Index) Winfy 1 fifiAa13mAunzay
YD5AVUDIUATE
5. aguna

a

q
1
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Hymnsmenfianzaunsdiinanavaues
WeeAnfes fenszuiunisiideanisusuaisa
wdsiimunuld (ade) ilelvinaneuaussiauls
frgeqaniesingn iewfioliilailngdiAsady
\Wmunefidesnts lugnamnssueuudazan
voaidouazii unaninlunszuiunisd ey
Usznevusasud [12] uwarluenuideiisaauouun
9N TSR iz aud oAU IR weInTS
Jeumuf UL UUAFIEN1TOaNLUUNTNAADY
wnnesea 32 luauidedezvinimeans 2
sUuuU dwsumdnuruindeudsnsd Ao wuud 1
wazuuuf 2 laswuudl 1§ k= 2 Jadelunis
Naand taun nszualdn (Amp) UsuaAn
nszualwia tues 1 (600 Amp) L1Ua3 2 (1200
Amp) wazluad 3 (1800 Amp) se8zn5ideuan
Tuunu Dy nadeufiszes 5 10 waz 15 fadiuns
wazwuudl 29 k= 2 Jadelunisneass ldun
nsgualiin (Amp) Usuarnszualnin tues 1
(600 Amp) LUas 2 (1200 Amp) Lagiues 3 (1800
A) %wm&%auqﬂmmu Dx npdeufiszes 5 10
way 15 Naduns LaznanouaunastiuaA1LsIng
Alafiusionnsnefiadiuns (KN/mm?) wazilaw
Funuii Usuamuurunsnaasstanan W
NAADUMAILTIAN wazUuiinratoyaluusazns
NAABITIUIU 3 91 LAEMTIATILHAHANITNARDS
Toglglusunsun1sad@ (Minitab Version 18) ag
Igtadedimunean (Optimization) lunsvaaes
wuud 1 fAnanauauss (Average) flangsgni
72.6852 KN/mm? Tpganwes Amp #9137 600
wout uay Dy #9571 5 fadiums uaz wuudl 2 M
NAMBUAUDY (Average) ﬁﬂ'ﬁqqqmﬁ' 44.7037
KN/mm? Tnarvaswond (Amp) d<l37 1800
woud waz Dy w57 15 fadwns Mvinlalaruss
Agagn

A Tedvnsmdeded imunzaunsald
NaneUALaNAiB AT Fsanunsatiuuameiii

NsaFImnssLazmaluladanamnssy umAnerduniudus U1 2 atuil 5 Ausieu - nanaw 2567
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 2 No. 5 September — October 2024

THTUUAIUD U WY N1SVAFEULTING 115 TA
ANULSIURY N1IVAEBUAIINLTILTS Lazaloan
n1saesiinaesgn (Trial and Error) 9nmIUTua
A19097a3y Tunuidelusuinnyidveiaay
ﬂmimwamauaumﬁﬁmmsm (Multi-Response
Optimization: MRO) [13] § s utiaym17i fiAaa
Fudounazdndulagein uaznismidaded
winzandelinnusinlunismdadey

6. inAnIsUUTENA

WA 9UBYBUANAIYITAINTTUGAAINNT
uAnendenuaus flinmsatuayuunanuide
il ufeussiiuunenuideynvuitaasioals
Torauauuzyinliunauidod dauauy sol
Batu
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Abstract

This research aimed to address the limitations of manual quality sorting of silver barb fish, which
suffered from limited accuracy and inconsistency. A deep learning model was developed to enhance
the efficiency of fish quality classification based on image analysis. The model employed a
Convolutional Neural Network (CNN), which was trained using a dataset of 700 images collected over a
period of seven days. The ADAM optimizer was utilized to adjust the model's parameters during training,
improving the accuracy of image classification. Additionally, a chatbot was developed through the Line
Application to facilitate real-time fish quality inspection. The research findings demonstrated that the
developed model classified fish quality with an accuracy of 98.12%, highlighting its potential for effective
application in the fishing industry.

Keywords: Fish quality classification, Deep learning, Image classification, Chatbot
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