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Abstract

This research was to design and construct of Utility Electrical Vehicle. These aims of design were
safety chassis, light-weight body and driven by electrical engine. Therefore this paper presents the
design and construct of chassis made by tube space frame and the factor of safety (F.O.S) was
5.44 calculated by the commercial program in finite element. The driven unit was selected to be 3hp
DC-motor 60 volts and the electrical currency was supplied by 5 x 12 volt 60 Ah battery cell in
series. The result shown that the performance of the vehicle: distance 40 km, top speed 38 km/h,
loading weight 600 kg (10 persons), 30 degree of uphill slope and recharging time were 7 hours. In
addition this chassis modular can be modified for many applications in small — public transportation
system all of government and private sectors.

Keywords: Electrical vehicle: Tube space frame chassis: Utility vehicle

*Bimsia; chonlada.yo@rmu.ac.th, 083-454-6474
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Abstract

Vehicle stability or rollover resistance on the tilting platform was an essential component of safety,
especially in vehicles that used to transport passengers and agricultural trucks. The method of stability
testing on the tilting platform can be performed by taking a real vehicle to the tilting platform tester. In
order to reduce the waste when taking real vehicles to the stability test on tilting platform and fail the
test. Finite element method was therefore used for analyze structures by computer aided engineering
analysis before production of structures. This article presented a method for determining the boundary
conditions for rollover angle analysis using computer aided engineering. It was analyzed under the
static load assumptions and the linear elastic material properties. The results of the computer aided
engineering analyzes were compared with the experimental results of a simple structure. The results
showed that the maximum error was 63.63% when analyzing with boundary condition type 1 and the
result showed that the maximum error was only 2.42% when adjusting the method for setting the
boundary condition to type 2. The researchers hope that this study will be beneficial to automotive
users in terms of structural safety and for automotive manufacturers in terms of design and
manufacture.

Keywords: Vehicle Stability on Tilting Platform: Finite element analysis: Computer Aided Engineering
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CAppIied load 1 and 4 with rollover angle e)

!

Z-axis reaction force result:
- Support 3 was positive value
- Support 4 was negative value

!

Increase 6 until reaction force of
support 3 converse to zero,
thus 6 = rollover angle
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Abstract

This research presents the effect of temperature in rubber latex on the measured electrical power.
While measuring the dry rubber content in the latex with Six-Port Reflectometer (SPR) at frequencies
are 1,1.5 and 2.16 GHz. This research prepares rubber latex samples from dilute concentrate rubber
latexes in the range of 20-60 %DRC and in the temperature range of 20-45 °C. We aim to study the
effect of rubber latex temperature cause to reflected power obtained from SPR. The measurement with
the SPR technique uses a wide-band microwave oscillator, a six-port circuit, a tunable matching
circuit, and a microcontroller for collecting latex temperature. This research uses 3 frequencies value
consisting of 1,1.5 and 2.16 GHz. Those frequencies are transmitted to SPR and measure the %DRC
of samples. From the study, we found the linearity between the powers read from SPR and %DRC and
the effect of rubber latex temperature on the power read from SPR. With a coefficient of determination
(R%) and coefficient of variation (CV(%)) respectively. From the test results, it was found that at a
frequency of 1 GHz, the power value had the most linear relationship with the %DRC value, so it was
suitable for measuring the %DRC value as close to the actual %DRC value of latex as possible. As for
the effect of latex temperature on the power value read from SPR, it was found that at a frequency of
2.16 GHz, the coefficient of variability of latex was the least. This means it is affected by the lowest
latex temperature.
Keywords: Six-port reflectometer (SPR): Dilute concentrate rubber latexes: Dry rubber latex: Electrical

power: Wide-band microwave oscillator
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Abstract

The evaporative swine house of 600 pigs consisting of; feed and water, cooling, piglet lighting,
wastewater filling and |IOT system using modified code from open source, high-quality ESP 32 board
and industrial grade sensor and Grafana as dashboards for displaying data was built to feed pigs for
5 months. Average daily gain, feed conversion rate, Lenden Speck Quotient of pigs and IOT system
operation were performed. The result showed that average daily gain displayed maximum growth rate
of 1,053 g/pc/day. Feed conversion rate was 2.55 and Lenden Speck Quotient of pigs were A or AA.
IOT system works continuously and low price of 20,000 baht.

Keywords: |IOT: Evaporative swine house: Swine house management: Feed conversion rate
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AdATy: Naityss nsauwienielsaniazqyoyania wamaasaeslnadariuan nnsqulaasaot

LULANRY
Abstract

This research aims to study the optimal drying conditions of hemp plants using a vacuum dryer's
computational fluid dynamics (CFD). Material and method by Latin Hypercube Sampling (LHS)
methods were used to calculate 20 pairs of pressure and temperature in the range of 10-30 kPa, 40-
60 °C, and then calculate the flow of the air in the drying chamber to determine the temperature
distribution in each layer for the hemp tray. The properties of the hemp plants used for the calculation
were as follows: the density of 611 kg/m’, and the thermal conductivity of 140.8 W/m-K. The result
there are pressure and temperature which have uniform temperature distribution for hemp were
modeled with a pressure of 12 kPa and a temperature of 57.4 °C. The conclusion of research by using
CFD also calculated the operation of the vacuum dryer system, where the fan rotation rate was 158
rpm and the air suction speed of the vacuum pump was 1.61 m/s.

Keywords: Hemp: Vacuum dryer: Computational fluid dynamics: Latin hypercube sampling

*BAFa: aapich@kku.ac.th, 081-266-7120
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Auarau lutlsenalnanudn dymalnaniwag
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AANUATINARTUTIY 90-120 FU AanINAEL ToAaN
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v aa ~ % o P
WHINAWN 2R1aUsTNI 3-4 mm i mineae
8-24 NFUFABLNAA 1,000 LNAA LNAAAZAANLTZNN
2-3 dlanif viasaanaan [1]
a13d81Atyluntyse Aa Cannabidiol (CBD) @4
n1947m CBD A1a1833n13lun194n A 191 N1
afipfnaeNIuea NAaNAALE CO, N13arnsaY
141 N19ANAWLULY Carrier Oil Extraction N15@1 A
LU The Rick Simpson Method Lazn1sani A
v [ % a ' al/ s o v v o
snadanslatin walnavialUdsnnsannsae sosda
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2.1 AUINURILATRIDUFYYINA
PUIATBIRBIBLWIIGIYEYINIARIUA
NF19x819x g9 1YINiU 500%1200x720 mm Fanmn

ANNUAN FTUUNIAMNTRULTRBLUTTNA NS

Aquanalu g 1

4 A
31 1 wseseusgaynynie

Power Shape (Autodesk Inc., San Rafael,
California, USA) Ao TUsunsuildadsuuusians
veseseuwiilnemusliilsaudufysatvun
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5U% 2 1auuuanaesildinseilu CFD

(aenu Hagaumg)

2.2 msgusratnelailasAniuuuaisiu
33laefAntiuuuar AU aaldsy
ANDNBENUNTAY [7] WwazAnndne lunng
I unaiilsyAvanafitensuldlnan ot
azidauldsunsumAaNfILAaFA1MTLAT LHS fag
MATLAB (The MathWorks, Inc., Natick,
Massachusetts, USA) FeazimuaTaEias I
utlseenuuuusiazsiaiflu 20 An ﬁqqmqwﬁuﬂﬁ
10-30 kPa A uAUlUdI9Aananag il T
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0.3

028 f 2
026 f 0

024 | ¢
0o2r o

02}
018 P
016 o
014

0.12 o

04 . . . . L . . . L
40 42 44 46 48 50 52 54 56 58 60

o o

5U% 3 wansuanisgueusLlu MATLAB

2.3 waAansaaslualdannuacn
srifisudsnianielnlusdie@nusgn
inunldiiszinaranfueslvaldeAiui e
Lﬂ?'m@uqryryﬁm Alaaldldsunsa Ansys
Workbench (ANSYS Inc., Canonsburg,
Pennsylvania, USA) %qﬁiuqmmmﬁmmzﬁmi
Inavasaesivaldlnefilugaiiandinazinig
luafe Fluent
TnefiteulaGudulunisduandissd nslua
99981n1Ald viscous model kUL k- epsilon
nuuA b intake-fan luANALLATA UMY HIIN
vegaaniAn uuALluANANINeeN ADIENLTR
NTOELN AN TDULSA TS Sua AN Ay
nuudutlu 611 kg/m® AnnsnANFauLe
140.8 W/m-K [11] auuginiseaniiu 25°C
41194 elements 61 ,102 elements WATHANUIY
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Model

Temperature distribution

Latin hypercube sampling

Temperature

56.80 ‘/ k

56.80 -

56.80

56.80

56.80
€]

Temperature
43.45

43.45

43.45

43.45

43.45
€]

Model Temperature (°C) Pressure (kPa)
1 56.80 19
2 43.45 23
3 55.50 26
4 51.49 18
5 41.50 26
6 53.50 22
7 42.50 13
8 45.56 10
9 48.20 15
10 49.20 24
" 50.35 "
12 59.44 24
13 46.37 28
14 57.40 12
15 44.80 17
16 47.50 20
17 52.79 29
18 40.74 19
19 54.39 15

20 58.80 30

Temperature
54.99

54.94

54.89
€l

Temperature
51.49

51.49

51.49

51.49

51.49
[C]

n1931AT1¥I CFD nsluaaesannialuanioag
NeulaguuugiuarAnusy 20 geusy dn1s
nezaeinaesgun i bukAardwduduanslu

R399 2

Temperature
41.41

41.40

41.40

41.39

41.39
€]
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Model Temperature distribution Model Temperature distribution
Temperature
53.50 Temperature
53.50 49.97
6 pIsD. 11 49.92
53.50
49.86
53.50
© 49 81
Temperature
4238 Temperature
59.44
4237
7 42.36
12
42.36
59.44
4235
[C]
Temperature
45.56
Temperature
46.37
45.56
8 4556
13
45.56
45.56
€]
Temperature
Temperature
48.11 5740
9 48.10 57.40
4840 14 57.40
57.40
Temperature 7.4
49.20 © S10
Temperature
49.20
10 49.20
49.20 15
49.20
€]

i“:‘)ﬁ
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AINA13199 2 model NAN19NTEAFAIDEN
asanau9un lunduazil model 2, model
8, model 13, waz model 14 M I tyselinnu

v ull =3 an 1 :’/ v
whauuuyintsannsnatuaNg N luwsas gl
- ; d oA e o dn o
FAuanaNeTaletnansdireanistuanle
A1NN159LAT12H CFD NN M AU A2 NG U

gunsnfmiadiuazniseanazlifinnsed 3

A1519% 3 ANLTITRIRRANLAZAYNEIANGA

Model Temperature distribution
Temperature
46.21
46.17 ‘
16 46.13
. \___‘
46.04
[C]
Temperature
5221
-
52.20
17 52.19
52.18
5217
[C]
Temperature
4061
40.59
18 40.58
40.56
40.54
€]
Temperature
54.39
54.39
19 54.38
54.38
54.38
[C]
Temperature
20

58.72

58.69

58.65

58.62

58.58
[C]

ﬂ@dﬁu
Calculate system process
Model Fan velocity (rpm) Velocity outlet (m/s)
1 40 0.48
2 43 0.64
3 80 0.49
4 248 1.25
5 80 0.49
6 26 0.30
7 69 0.17
8 43 0.36
9 547 1.67
10 137 0.50
1" 165 1.07
12 137 0.50
13 413 0.37
14 158 1.61
15 63 0.38
16 82 1.48
17 152 1.82
18 70 0.37
19 214 0.79
20 100 0.76
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i llgnn99iesefan1nen s unaN saN 1999 ULYNANE W TS ULILA AR NATIAANAATT LT
Anedsznavlilfaauuusaiaee Radial basis function (RBF), Multivariate adaptive regression splines
(MARS) Az Kriging AINN19ANHINANI3AFIIMLLR1 A8 NARAANEAFAUSLYINWI NG Angsunag 1

A

i uaznsssIneANFaNTRNTT UL WILANARINHLsT AN NgednRe RBF NHANN1IAILAN

q

a

\{lu linear splines 1A RMSE 2.80% waz 2.77% AINA1AL UazuULANaeanHlsz@ninnugngane
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RBF fiflaunisaauauilu cubic splines A1 RMSE 41.10% WAY 74.17% AINATAL WULA1ABINI
pilpAansTTA L eI AnssuresszuI Ay 1 lunsvn Anzaniign e
ﬁqiﬂ@jmmmma"l%mi"mu”lmlﬂﬂLL@zLﬁuﬂa‘xa‘w%mwﬂ’mxmﬂmw:?faﬂ TIEANFUNUNITEUANT D
Trssugmavinssundnistesisldluaunas

o o @ o

AEATY: LULRNABINNARAAIART NglEnasUlWAN nsszunaANFal sruLvinAYMIfiY 3 sAL
Abstract

This research investigates the development of mathematical models for predicting the behavior of
electrical energy consumption and heat rejection from the operation of a 3-level refrigeration plantin
a beverage manufacturing industry. Three temperature levels are 15, -1 and -6 degrees Celsius. The
objective is to find accurate models for predicting electrical energy consumption and heat rejection to
analyze the optimal operating condition of the cooling system. The mathematical models under this
study include Radial Basis Function (RBF), Multivariate Adaptive Regression Splines (MARS), and
Kriging models. From the study, the RBF model with linear spline kernel functions demonstrates the
highest prediction performance, with root mean square errors (RMSE) of 2.80% and 2.77% for
electrical energy consumption and heat rejection, respectively. Conversely, the RBF model with cubic
spline kernel functions exhibits the lowest prediction performance, with RMSE values of 41.10% and
74.17% for electrical energy consumption and heat rejection, respectively. The accurate mathematical
models are utilized to represent the behavior of the cooling system and determine the most suitable
values for reducing electrical energy consumption and improving heat rejection efficiency, ultimately
aiding in reducing production costs for beverage manufacturing industrial facilities in the future.

Keywords: Mathematical models: Electrical energy consumption: Heat rejection: 3-level refrigeration

system

*Bagia: E-mail: assawin.n@kkumail.com
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Basis Function (RBF) Multivariate Adaptive
Regression Splines (MARS) uae Kriging Ta
N ANENAEIAULLLAN 0N ATIA AN &R ST
“a8gUuuY LYW Suwanwiang et al. (2022) [1]
AFauazidTa LN LML LRI NAIAAT GRS
Kriging, RBF waz k-nearest neighborhood (KNN)
dwsuldinenginsunsldndanureaeios
Fuarinden Siage et al. (2022) [2] 4519ULLANAB4
Kriging mAnuduusTTaseRtinasenisAnfag
TANINLAZHINUIBITEULNARANTTININANNNNT
18N Copas and Malley (2008) [3] +1/TaiuiAig L
AN LN UENTBIULLANA NN WNATIAANARAS 1UNNT
nurananigssnelsaialalae lduuuanans
regression trees, logistic regression, generalized
additive models (GAMs), L & ¥ multivariate
adaptive regression splines (MARS) Lﬁ"a‘vm
A8N13vIUNERANTTINEN Song et al. (2019) [4]
RBF gnldiduuuudiasamnaunulunisdszunn
ANHARNEANNLLLANA8Y High-fidelity Lag Low-
fidelity lng @ unsndszudnm1ldanalunns
Ausnnazifnaanaualunisviney taedl
U32@ANTAINUATAINNUNUENANITULL LA A D
Single-fidelity surrogate UWAZULIUANABIAY 11
waNensin LT RBF LﬂuLLUU’ﬁﬁ@@dﬁy‘uﬂﬁu
Bagheri et al. (2017) [5] wWFauiigLuuUaN a8
Kriging Lkae RBF Tunngasg Surrogate models
W19 RBF fiau1101l5uuas kernel function &l

AN UEN LA TIAIFINGT Kriging
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UATNIZAEANIYINANNLEBIENgITLUUINAINLEY
4. Economizer tank $U@13911AYINLEUAIN
Receiver tank g7 i189413%11A193L8UAzgN
anasniauiiazgnaslef Separator tank sia'll 5.
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srunRIANLTue U e A AN g T AN
ANTINUL

Coefficient of performance, COP) %ﬁﬁmmmi

Tun1sAILAIaNNIT 1 [6,7]

CoP = % (1)
0, = mcpAT 2)

38
Q. = mAh (3)

0, A ANNANTD IUNNITINANNLEL (kW)
Whet,in P2 muﬁﬁmﬂ@ﬂﬁ’m‘qﬂﬂmj(km

m Ae 8ntn1TaTe9anANLEu(kg/s)

¢p AB ANAINAAINFBUAUNITLRIANTHINAN
W11 (kJ/kg°C)

AT e guvnifasullaesanaianudy
(°C)

Ah Ao nadasuudateuniadizesansinaans

iU (kJ/kg)



] FEAT JOURNAL

’ July — December 2023; 9(2) : 153 - 163 157

Evaporative Condenser X5 3: relative humidity Y1: electrical energy consumption

X24: ambient temperature Y, : heat rejection

I

/\ Expansion Valve

l -6°C -1°C 15°C Spare
Receiver tank

X13,X14,X15 X X7, Xg X1,X2,X3  [X90,X21,X22

Compressor Compressor Compressor Compressor

X18,X19

KB Separator tank -6°C
‘ Economizer tank eparator tank -

C D5 |ro| ) 4

Economizer tank Separator tank -1°C

1
X9, X10 Separator tank 15°C o

X11, X :
11,412 <x4,x5 o<

Low Pressure Liquid
Low Pressure Vapor ‘[M[’ *UMD:' ‘U%D‘
— High Pressure Vapor

ANA 1 IZULNIAMHNLEUTRA 3 AN

aeedi 1 Fudsildaiuunanaemapdamans
druansnl fawils A9N19VINU U9

X Aauilseu

X0 Xg1 Xyg X ANAUNNBENURIABNINIALTET 3.5-14.41 bar

X0 X Xygr Xy, HUNNANNBBNIBIABNINTALTRT 30.4 - 82.52 °C

Xy0 X1 Xyo0 Xop NNINNULBINAIABNINI TR T 0-200 %

Xy Xor X1 AoRAuNe udsuenle 2.29-7.53 bar

Xg, X100 X4 @qmuqﬁmﬂuﬁmmi’a -7.01-19.6 °C

X1 Xy ANALNe Ui e nednnasanu 3.31-12.74 bar

Xip1 Xg grunning luislsendanasanu 0-35.57 °C

X, RN 36.39 - 97.29 %

X, HEUNYHUIAABNATLIUEN 23.09 - 40.34 °C
y AWenTuIngUszan

v, wasedlnlinildluszuy 202.19 - 2197.20 KW

Y, N1395UNLANNTAUTBITELIL 422.60 — 6544.78 kW
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nisiAudeyanieluszuuvinaanuiy

N8 luls U RAUNITNHARNLATRIAN LHBIAIN

'

Wusruuan luTRNN NI URaaARAT Aatiuiine 1t

va o

n1snenuaesssuuagluanindnd §33uas
@fﬂﬂLLuuﬂ’mﬁuﬁfﬂwImﬂﬁmr?T"\afqﬂnmI PLC
(Programmable logic control) kazaUnsaiingma
na2lvauuy Ultrasonic i 9n1908n909
ABNINIALTES N1IIALTRYANIINNNIUIBITTLLINN
A LU 3 sAuguun lAA L THunNsnne Tutag
i 1 - 30 WEAANIEI 2565 fansounannsauLlst
Auadesnienquiguunanianiuazends
m@mwmLsn@{‘ﬁ‘Lﬂuﬁqmuqmﬂ?mmmiﬁmimm
a19nANLEY ImﬂﬁqLLﬂiLumﬁ%qﬂﬁﬁma%ﬁ
mmz{uﬁuﬁ’ﬁuﬂx‘m’”m“mqﬂ?mamfﬁt,ﬂumﬂ%
Wzi“\muVMmeixuumezmm%’@uﬁqﬂﬁﬁ@@niﬂ
deanmuandan Tnadulnfvmnuansionsad
1 %;ﬂ@mngm%mﬂ@%\mum 2707 TAYNKLI
pantduaesdiuntadmnsndiu 70 fa 30
dsznaudssgafeyad1niulnuuuaiassuay
NAaaLLLLAIaed N9ARLaendeyadiuiuaiig
WUUANABNAZYIINITARLARN 25% 189TATaLA

AufudndaawmatiANIsdANgNULIL k-mean [8]

=

WeanmNd1dautasdeya Inafdensaungy
dayaraatneat19iade Asdudayanann

N9YUIBNNT k-mean ANUFURATIWULANADT 474
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v
o

IALAZAINNTRLNT YA MNA 812 gaiTludaya
Ausunagau
2.3 M9RSNULLRIIRDINALNY

WLILIRNAR9NALNY (Surrogate model) Ag
Lmu'ﬁflmmmﬁmmmm’ﬁgﬂm%’qﬁmﬁﬂ‘l%m
ANNANAUTIEMINAa LU IAULAz AL IR
Tun193AaNIs T uATe Ra LU e 1d Y
miﬁﬂimﬁ\iﬁ Radial Basis Function, Kriging LLag
Multivariate Adaptive Regression Splines

Radial Basis Function (RBF) [9-11] 11]u
LLUU@S"]@mﬁi%ﬁqﬂfﬁuﬁugﬁuﬁuﬁuﬁﬂu
A1z naLMdNIaauLLS A0 tintlsrannuAn
fafusesteyaiiaula nisilazanouizes RBF
aunnUiuuseann1sAILAN (kernel function) 160

3 o &
ATNABNNTT AN

Y =2 aK(lIx = ¢l (4)

o

e o Ae dudsedntaesieiduiisaanismean
A ] o/ v
|x — ¢;i|| A2 VUIPIBITEEIZYNUDIAQ L TFL

n Aa aurudeyafetvivna lugadays

3
K An a1n19A9UAN (kernel function) ﬁﬁlqﬁgmmu
ALIMANARTHN) ol

Linear spline: K =[x — ¢| (5)
Cubic spline: K = ||lx — ¢]|® (6)
Thin plate splines:

K = |lx = ¢;|I> x logllx — ¢l (7)
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Gaussian:
K=expleX|lx—cl):e=1x10"° (8)
Multiquadric:

K=sqrt(1+ (e X ||x — ¢l[?)):e =1 x 1073(9)

Inverse quadric:
— 1 .
T sqre(uH(exlix—cill?)

e=1x10"> (10)

Inverse multiquadric:

_ 1 e -5
K= T(exlx—ci®) 1x10

(11)

Multivariate adaptive regression splines
(MARS) [12] AR N 285 9UL LA AN AR AT
ldiudeyananusiautls MARS azn14NN13483
z@'fauﬁmmmuﬁu%:ﬂ@ TnesiulsBunmazgnuLia
aaniflugag <) lunsidenanuauiaul suazaaeues

Fautsargnifuidasuliinnnzaniudeys uay

U

o

AFaann1saeega Ui TaNTuTana fatl

a

f0) = 21 6B (%) (12)

P & Vo P
e ¢ Af ANFNLIZANE
B(x) Aa Werfdwdadunnuidudasludauils x
=2 o ! . .
G9L78INA1 basis function
k Aa auudayadaeteiana lugadays
. . al dJ aa £ )

Kriging 118N 1H43 5 lN1945190LLa a8
NALNUIUNITAFIILLLANAB AN IUUAA
ANNANNUTTZUIN9F L sBRTz LAz Ao uL RN
v 6 o/ Qo o s . . d‘
AN TUANKNNUS (covariance function) LN

o

PIARAELATANN LT s uaasa TR

¥

ANT
UsTNIUAT LUVAIRBY Kriging AN TGALATEIH
Design and Analysis of Computer Experiments

(DACE) [11,13-15] @190 aanRIATUangNwus

159

WASWYUINIZALN 0, 1 uaz 2 IHmnnzaniy
Toyun nsifFeuiaunuusanaasiilngseaie

o

unnenaiu N liannsnaengduuuaaes

0 o o o Y o =
LL‘]_I‘]_I'Q’]@@QV]@VIQG’]@’]W?U‘JQ&IW’]VL@ PNANNITN 13

y(x) = F(B,x) +z(x) (13)

Wa F(B,x) Ao Weddunyuindiniunis
SIEANR I RURT TN

& co A aa =
z(x) Pa Meandunszuqun1salalLAaEnnNALRae
Wuguduazianinudstlsuiaadoni ldiduguel

FAANNNTN 14

Cov[z(w), 2(x)] = 5*R(6, W, X) =

m i (14)
S, exp(=6, |w, —x|™)

Inaf Cov[z(w), z(x)] A AINANNUSTZIING
z(w)uaz z(x)
82 ha Anailstlsuaesnszuaunig
A a & o 3
R A9 WyIndandunusanumng
W LAY x AR LNIRasIasaLLl s84Iy
6 Aa W Amafandunis
p; A Wisdmesnldaauangliisrasiaidu
AANANAUS
4 e Y .,z 5
m A AuIudayafietnwiaualugadesa

& o

lutaAzela DACE Heuieriduandunus Ay

o o

ANN19N 15 WA NALANAMSUNIFTUANENAUS
AUANFANFTULARIAIAIINN 2

R(O,w,x) = ]_[]-“=1 R;(6, wj — x;)

D (15)



] FEAT JOURNAL

’ July — December 2023; 9(2) : 153 - 163

A15199 2 Wariduanduniug Ined d; = w; — x;

Warifu R;(6,d;)
Exponential exp(—0|d;|)
Generalize
d exp (—9|d]-|g"“),0 <0,,<2
Exponential
Gaussian exp(—6;d?)
Linear max{0,1 - 6;|d;}
Spherical 1- 15§ +&,& =min{1,6;|d;[}
Cubic 1-382+28%,¢ =min{1,6;|d;[}
s(¢))
. 1—15¢7 +30¢7 for 0<§;0<0.2
Spline 3
=4 125(1—-¢§;) for0.2<§ <1
0foré; =1

P A a & o s fdl 1 P

Wa 0 Aanianiinefanduiusnlinsuenaa
anunsanlaainisaiumasazidugagn
(maximum likelihood method) tazduilsz@nauas

o o

Wertdunun B armnsamldainasnidiaesias

1 v

o . o
An LHBNTIUAN ﬁ WAL 8 N1TNIUIEAIATE

o

WLILIANA84 Kriging A Nn1aun lé Aeaunisi 16

y=B+r"T(R(y—-fB) (16)

2.4 N15AFIARALANNULN U UDIULLANADY
NNTAFIAADLAMN LN UL 1IDILLLAAD
NAUNLENLN30 14 18 aneAR Taeaz 4R Root Mean
Squared Error FAAIUARIALAREUTAIANTIN U
ANNULLANAAINALNULAZATIATY ATAINNARTA

wasuiaensUlaLte %RMSE ldifiu 10% [9]

160

wndasninazwans liiutenanainialunig
AR NAALNTUANA39NINAYW A1 RMSE Reny

S9ANNN9N 17 WAT 18

RMSE

%RMSE = X 100

Ymax—Ymin

y i \ a o

R Y AR ANATNUBIAALL TN
~j Y o

y Af m%immmwmuw

n, Aa auusiatnglugadeys
3. wan1sIRELazanss

N19AFINULLANAININAIAAAATYN
afratuianun 13 sduuy dsznaulddoe
LUUANa849 Radial Basis Function 5 g‘ﬂLL‘LI'LI
LUUANa89 Multivariate adaptive regression
splines WAZLLULANARY Kriging ‘Mﬂﬂgmﬂ?:mfm
DACE 41191 7 UL HANN9AFIUULANA8IN
ATUAANAATNUILLLAIAAIR U N Aa1N19D
uengAnssinisldnasnulniauaznisszune
ANNFRULDINIALIARENAIEUBNTDITEULNN
ponsLiiugtia 3 annazle Tnadl RMSE agfludas
2.80 - 5.39% WAz 2.77 - 5.71% ATNANAL

o N
NANTNN 3
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AN 3 WARNANIINTABNTBIANNAAIAARDUNNAIGRIRRE (%RMSE)

. NRAUIARAlE nsszunamnsau
LUUNABN /ANNT
Tuszuu ABITTUL
linear spline 2.80% 2.77%
cubic spline 41.10% 74.17%
RBF thin plate spline 9.73% 15.66%
gaussian 5.39% 5.71%
Multiquadric 3.79% 3.97%
MARS MARS 3.20% 3.20%
cubic 3.21% 3.04%
exponential 2.93% 3.15%
generalized exponential 3.08% 3.46%
Kriging gaussian 2.87% 3.11%
linear 3.21% 3.34%
spline 3.30% 3.73%
spherical 3.28% 3.72%

* anwssann MiieueanenIINNae8InNAAIARRBUINAIARRAT (%RMSE) NeNNgn

o dld a a ] A

WUUAN AN @NBNIMNNIYINUNEIgARAe
RBF daxn1saauAntily linear spline 194 RMSE
2.80% WAY 2.77% ANNAIAL LAZWLLRANABINN
sz@nsninnisinunefue luanunsnaensulai
RMSE 144 A8 RBF fidaxn1sAuANITY cubic
spline {A1 RMSE 41.10% WAY 74.17% MINANGL
ANUANINAAILAAS IHF U AN uLLE N8
WUUANaedTUNANIAINNTRAITIANNT

o . N N

POLANTIINNZAN AnHisdayaazFundays

73 N1aiaanuazlSUaNNI9AILANTAILLILANABY

I~ 2 o o A g§ o o =
'VlL‘MN’]Z'&NLﬂuﬂlum‘ﬂu@"lﬂﬁyLW@SLMN@WWV]’]%’WEIN

AN LN UENNINTL

4. agul

uAfediduntsAneinisaiig
LUUANaINNANAA1ansa11sL 1T lun199uNe
wopAnssunsldnaauiiiuaznisssunaaau
FauganIARIARBNNIEUBNTBNTTLLINAY NI
Tp 3 4N192 ‘Lu‘ﬁi\iaﬁugmmumimﬁmLﬂ?'mﬁ'u

lpgduuuataaanldluni1sAnw1iauua
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3 wuuanaadlsznavldsiguuuanaey Radial

Basis Function, Multivariate adaptive regression
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splines LAY Kriging LLUUATADIN 3 gﬂLL‘LI‘LI
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ol o0 Y g

ANN1T0AF19ANNANNUSNTUTRUTZ IR T
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nxann1saauAmiilulinear spline § RMSE finfign

o . . o
g 2.80% WAL 2.77% AINAALILAZLLUANAB
~ a a ° A ' 9
filszanininnisvinuneudngaladarnnsnld
inunels Ae RBF Adaun1sAauANLiy cubic
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