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Abstract

The purposes of this research were. - (1) to build a model for predicting the breach behaviors for provisional release
for a provincial law court using the Adaptive Synthetic Sampling Approach and (2) to evaluate the performance of
a model based on the imbalanced dataset problem. The research methodology was designed to solve the problem
with the Machine Learning process. The process consists of 6 steps; - 1) data was collected from Phayao Provincial
Court during the January 2017 - May 2022 comprising 2,577 records and 19 features from provisional releases
to the court in crime cases, 2) data preparation by comparing methods to solve the imbalanced dataset problem with
4 methods; Random Oversampling, SMOTE, BorderlineSMOTE and ADASYN for learning data from the imbalanced

dataset. The majority class had 2,475 examples and the minority class had 102 examples or a minority to majority
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ratio of 1: 24.26. Comparing results showed that the method with ADASYN had high performance and using feature

selection with embedded approach, 3) build a classification model with the Gradient Boosting Machines algorithm of

high efficiency for training and testing a model by comparing with AdaBoost and XGBoost, 4) performance evaluation

of the model with four main metrics that were accuracy, precision, recall and F-measure, 5) parameter tuning for

finding the optimal value and 6) implementation of the model. The experimental results showed that the model had

high performance in predicting breach behaviors for provisional release for court with the measurement results of

accuracy value 97.44 %, precision 96.37%, recall 98.39% and F-measure 97.46%.

Keywords: Predictive Modeling, Imbalanced Datasets, Machine Learning, Adaptive Synthetic Sampling Approach,

Gradient Boosting Machines
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Figure 1 Synthetic Minority Over-sampling
Technique (SMOTE)
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Figure 5 Example of Dataset
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Figure 8 The results of evaluating the performance of a solution for modeling
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Figure 10 Feature selection results
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Abstract

This research aimed to study improvement of transportation routes using Saving Algorithm and Genetic Algorithm (GA).
The main objective of this study was to find and improve transportation routes efficiency in a case study. In order to
improve the efficiency of transport, the load capacity of a vehicle, customer locations, customer demands, and the road
distance from distribution center to customers including customer to customer were taken into consideration to search
the best routes for ice transportation. From the investigation, this factory delivers ice to 31 customers, and the total
of customer demand is 3,812 liters. The Saving Algorithm and GA were used to find and improve ice transportation
routes to shorten distance effectively. In the case of GA, crossover rate = 0.8, mutation rate = 0.01, population = 100,
and generation = 100 were used as GA parameters. The results showed that there were 3 vehicle routes that could
be improved by both methods, and the total traveling distance calculated by Saving method gave a shorter distance,
which was about 708.5 kilometers. On the other hand, the total distance calculated by GA was 793.1 kilometers.

Therefore, in order to shorten the distance effectively, both Saving Algorithm and GA were combined and presented
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in this study. The total route distance was about 637.1 kilometers. It was reduced by 24.48% compared with the total

distance calculated by GA.

Keywords: Vehicle Routing Problem (VRP), Saving Algorithm, Genetic Algorithm (GA)
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Table1  Customer demand

No. Customers Demand (liter/ Month)
1 A 124
2 B 131
3 C 159

29 AC 94

30 AD 107

31 AE 128

Total 3,812
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Table 2  The results of routing by Saving Algorithm
Demand
Routing Distance (Km)
(Liter)
0-1-2-3-4-5-6-7-13-14-15-16-0 283 1423
0-28-17-18-19-20-21-22-23-24-25-
354 1408
26-27-0
0-8-9-10-11-12-30-31-29-0 715 981
Total 708.5 3,812
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Figure 5 The Vehicle routing results by Saving Algorithm

Table 3  The results of routing developed by GA
Demand
Routing Distance (Km)
(Liter)
0-15-16-14-13-4-1-2-3-5-6-7-0 225.4 1423
0-27-26-25-22-20-19-21-23-24-18-
510 1408
28-17-0
0-12-11-10-9-8-30-31-29-0 57.7 981
Total 793.1 3,812
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Table 4  The vehicle routing results with hybrid method
Distance

Method No. Routing
(Km)
GA 1 0-15-16-14-13-4-1-2-3-5- 2254

6-7-0
Saving 2 0-28-17-18-19-20-21-22-23- 354.0
Algorithm 24-25-26-27-0

GA 3 0-12-11-10-9-8-30-31-29-0 57.7
Total - - 637.1

Figure 7 The vehicle routing results solved by the hybrid
method between Saving and GA
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Abstract

The objective of this research was to determine the optimum factor of the hardening process of carbon steel. The study
factors were quenching temperatures at 750, 800 and 830 °C, with 2 and 5 min of holding times, and the quenching
media were oil and water. The hardness of the specimens was measured. It was found that the optimal conditions
for hardening were at a hardening temperature of 764 °C, hardening for 5 minutes holding using oil quenching. It
was found that the average hardness of workpieces was 48 HRC. It was also found that the quenching temperature
affected the hardness of the work-piece but the holding times and the quenching medium did not affect the workpiece

hardness at 0.05 significance level.

Keywords: AISI 5106 carbon steel, factorial experimental design, hardening
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Table 1 Degree of factor in the experiment

Level Unit

Parameter
-1 0 +1

Quenching medium Water Oil -

Optimization factors in hardening of AISI 5106 carbon steel

by factorial experimental design
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(1)

Table 2  Chemical composition of specimen

Cc Mn Cr P Si S Fe

0.53 0.84 0.64 0.026 0.224 0.038 Bal.

Holding time 2 5 min

100

Temperature 750 850 830 °C

27N Table 1 wudwﬁf]ﬁylumm@aaaagj 3
{1998 wiailln 3 526U Ao T2dU Low (-1) T2duNaNs (0)
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Desirability: D) f’féammmﬁawalwaawa@auﬁ@hag

Hardness test

Measurement position

0.50

5mm

Figure 1 Preparation of test specimen and position
of hardness measurement (mm).
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Table 4  Experimental design table and hardness test experiment results

Hardness (HRC)

No. Run Temperature Quenching Holding Time
Order (c) medium (Min) P P.2 P.3 P.4 Average sb
21 1 750 Oil 2 50.50 43.00 40.00 41.00 43.62 4.75
3 2 750 Oil 2 43.00 42.00 40.50 41.00 41.62 1.1
1" 3 750 Oil 5 48.00 43.00 45.00 40.00 44.00 3.37
22 4 750 Oil 5 47.00 45.00 43.00 46.00 45.25 1.71
16 5 800 Oil 2 54.00 45.00 60.00 55.00 53.50 6.24
5 6 800 Oil 2 67.00 59.50 48.00 61.00 58.87 7.94
10 7 800 Oil 5 58.00 57.00 55.00 52.00 55.50 2.65
1 8 800 Oil 5 53.00 58.50 54.00 60.00 56.37 3.40
15 9 830 Oil 2 55.50 56.00 47.00 65.50 56.00 7.56
20 10 830 Oil 2 52.00 57.00 50.50 50.00 52.37 3.20
14 1" 830 Oil 5 64.00 55.00 50.00 40.00 52.25 10.01
18 12 830 Oil 5 46.00 50.00 56.00 57.50 52.37 5.34
9 13 750 water 2 45.50 48.00 45.00 35.00 43.37 5.74
12 14 750 water 2 43.00 44.00 48.00 41.00 44.00 2.94
4 15 750 water 5 48.00 43.00 45.00 40.00 44.00 3.37
13 16 750 water 5 45.00 42.00 48.50 47.00 45.62 2.81
23 17 800 water 2 53.00 48.00 59.00 51.50 52.87 4.59
17 18 800 water 2 55.00 71.00 63.50 78.00 66.87 9.89
8 19 800 water 5 62.00 65.00 55.00 49.00 57.75 7.18

6 20 800 water 5 50.00 62.00 58.00 57.00 56.75 4.99
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Table 4  Experimental design table and hardness test experiment results (cont.)
No. Run Temperature Quenching Holding Time Hardness (HRC)
Order (c) medium (Min) P.1 P.2 P.3 P.4 Average sD
24 21 830 water 2 5150 5150 5300  58.00 53.50 3.08
7 22 830 water 2 4800  60.00 4850  51.00 52.21 5.57
19 23 830 water 5 6300 4550 5300  55.00 54.12 7.19
2 24 830 water 5 76.00 5300 5200  60.00 60.25 11.09
NANISNAaDY 0.00 #28n71 0.05 %‘Lﬁl,ﬁui'lqmﬁgﬁlummudwa@iam

HAMNIATIFOUANANNULTILARDYDITUNIINT
NAROU W‘iJ’J"IfJFi’]ﬂ’J’]%JLL%O@%IﬂWﬁ?G 41.62-66.87 HRC
a9 Table 4 MAanzRaNusdyUeslafauuuiass
mInAnasiissFuTEEINY o = 0.05 uaaIds Table 5 Wu
3161 P-Value 289081 NI ULTUALENIAINANILUANT
guilenannnii 0.05 Tagnpdayuaaitaalunisauus
LRZENIFINA 1un’15°gu"l,1i§<i\1wa@ia¢i'm'nwLﬁaﬁ'm%'urm
guudaliani1 udlumiassiudnannisiienzitads
NINARBITIRYA qmmﬂﬁlumiauquﬁm P-Value LNy

anuudsatnafiisidfisauanudeiuvammanss
Jounz 77.07 sunqiinanngunpiilenganingmnnieas
wwlud uaziianmsasuwudsslassaroduwaninulod
mnmnﬁué’haiiﬁaiamL%aI@Uﬂﬁi?p;wa15°gU RIUFILNG
ArlaU LT I109T R ULANENST LAAIINANLAN
dnawesiinalassaannulod lassaefiasmdn
waanfinuladunnnit s:ddnnuudsnnnidiindu
Alaoia muﬁsw:mamnﬂmﬂﬁ@qmﬂgﬁaz@‘ﬁndﬂ
Mlkanuudianas

Table 5  Analysis of Variance for hardness, using adjusted SS for tests
Source DF Seq SS Adj SS Adj MS F P
Temperature 2 802.751 802.751 401.376 40.79 0.000
Holding Time 1 0.548 0.548 0.548 0.06 0.818
Quenching medium 1 19.037 19.037 19.037 1.93 0.190
Temperature*Holding Time 2 15.162 15.162 7.563 0.77 0.485
Temperature*Quenching medium 2 5.652 5.652 2.826 0.29 0.755
Holding Time*Quenching medium 1 0.709 0.709 0.709 0.07 0.793
Temperature*Holding Time*Quenching medium 2 25.293 25.293 12.646 1.29 0.312
Error 12 118.086 118.086 9.840
Total 23 987.202

S = 3.13696 R-Sq = 88.04% R-Sq(adj) = 77.07%

Main Effects Plot for Hardness HRC
Fitted Means

Temperature

57.5-

55.0

50.0-

47.5

Mean of Hardness HRC

45.0-

750 800 830 2

Holding Time

,,,,,,,,,,,,,,,,,,,,,,,,, ——

Quenching medium

5 1 2

Figure 3 The main effect plot of factor.
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Figure 4 The interaction plot of factor.
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Figure 5 The optimum point of the factor in the hardening
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Table 6 Confirmation Analysis for the hardness at the
optimal condition
Hardness (HRC) Hardness
Test

No.1 No.2 No.3 (HRC)
1 50.4 49.3 49.8 49.83
2 49.7 50.6 49.4 49.90
3 50.6 49.7 51.2 50.50
Total 50.07
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Abstract

This research studied the adsorption of malachite green (MG) in synthetic wastewater using magnetic-activated carbon
(MAC). All experiments were conducted using the batch technique. Significant adsorption factors consisted of pH,
contact time, initial MG concentration, and temperature. The adsorption isotherms, kinetics, and thermodynamics were
investigated to explain the adsorption mechanisms. Furthermore, desorption was studied to evaluate the appropriate

approach for management of spent adsorbent.

The results indicated that the optimal adsorption was pH 5, contact time of 240 minutes, initial MG concentration
of 500 mg/L, and temperature of 60°C. The kinetics results indicated that the pseudo-second-order reaction model
best described the adsorption process with chemisorption being the rate-limiting step. The equilibrium data fitted well
with the Langmuir adsorption isotherm with a monolayer adsorption capacity of 357.14 mg/g at 333 K. Thermodynamic

results showed that the sorption process was spontaneous and endothermic. Furthermore, the desorption results
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indicated that the acidic solution could leach adsorbed MG on MAC. However, the desorption efficiencies were not

high so secured landfill is the suitable method for managing spent magnetic activated carbon. All the results suggested

that MAC is a potential adsorbent for removing MG from wastewater.

Keywords: Magnetic activated carbon, Malachite green, Adsorption
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Table 2 The results of adsorption kinetics
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Concentration Reaction Reaction Diffusion
(mg/L) K (
. g/mg/ k (mg/
q (mg/g)  k (min”) R q_(mg/g) 2 R? 'l s, C(mglg) R?
e 1 e min) (g-min™))
100 1.879 0.002 0.201 20.83 0.006 0.998 0.115 17.7 0.647
3,000 287.74 0.007 0.988 76.92 0.169 0.994 12.04 335 0.762
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Table 3  The results of adsorption isotherms
Langmuir Fruendlich
Temp. (°C)
q_(mglg) b (L/mg) R? K, (mglg) 1n R’
30 263.16 0.088 0.997 22.39 0.605 0.990
45 312.50 0.067 0.997 23.50 0.575 0.969
60 357.14 0.050 0.996 26.30 0.553 0.948
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Table4  Monolayer adsorption capacity of different adsorbents for the elimination of MG dye
Absorbent qa, (mg/g) Reference
AIg-Fe304 nanoparticles 47.84 Mohammadi et al. (2014)
Conch shell powder 92.3 Chowdhury and Das (2011)
Nylon microplastics 63.48 Lin et al. (2020)
Coconut AC 83.06 Qu et al. (2019)
Magnetic Activated Carbon 357.14 This reasearch
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Table 5 The results of adsorption thermodynamics
Temp. Temp. AG® AH° AS°
(°Cc) (K) (kJ/mol) (kJ/mol) (J/mol.K)
30 303 -6.11
45 318 719 +15.78 +72.24
60 333 -8.28
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Figure 9 Desorption efficiencies of various leaching agents
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Abstract

This research aims to study the amount of greenhouse gas emissions in urban area during the announcement of
the Royal Decree on Government administration in emergency situations due to the Coronavirus Crisis (COVID-19)
in 2563. The method of calculation was the assessment of greenhouse gas emissions at the city level (City Carbon
Footprint: CCF) from Thailand Greenhouse Organization (TGO) standard manual, focusing on the study of Chaiyaphum
Municipality in all 3 types of activities compare that to 2016, the year before the outbreak. The researcher coordinated
and collected the data with the Chaiyaphum Municipality Office, Chaiyaphum Provincial Livestock Office, Muang
Chaiyaphum Agriculture Office and secondary data from various related ministries' reports. The result of the research was
that in 2016, Chaiyaphum municipality had greenhouse gas emissions of 119,768.55 tons of carbon dioxide equivalent
per year or 3.27 tons of carbon dioxide equivalent per population per year, while in 2020, there were 114,063.22 tons
of carbon dioxide equivalent per year, or to 3.18 tons CO2 equivalent per capita per year which decreased by more
than 4.76 percent. This corresponds to the energy consumption data of the Ministry of Energy and was in line with
global carbon emissions that declined 3-11 percent during the same year (He & Mi, 2022). The burning-in-place and
the mobile-burning activities were the major activities that decreased by 9.76% and 16.04, respectively. The cause
was the Coronavirus (COVID-19) outbreak situation, the overall use of electricity and fuel consumption decreased,
then people live in shelters and caused the household wasted doubled. Agriculture, forestry and land use groups
have tripled in liberation due to policies to support livestock farming in the area with the large increase in the number
of animals. The green area of Chaiyaphum municipality did not increase, as was also the case in 2016. Relevant
Government Agencies should formulate policies and projects to prepare the reduction of greenhouse gases in the
area; such as a campaign to reduce the use of electricity, a campaign to reduce the use of fossil fuels in transportation
and to motivate people to choose more clean energy, waste management group campaigning to reduce and separate
household waste. agriculture, forestry, and land use groups in policy-based livestock waste management and

continually increase green areas in Chaiyaphum Municipality.

Keywords: Carbon Footprint, Greenhouse Effect, Greenhouse Gases, Emission, Municipality
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Table 1 Determine the amount of compensation received from Victory Chaiyaphum 2016

dSanminziSaunszan (kg CO -eq)

ayafianIsal ; ; ;
lsznni 1 ilszinnn 2 lszinni 3 EREY
nguirnndlag v 36,431.57 23,808.12 - 60,239.70
m3lindsnulninluaaranae 23,808.12 23,808.12
msldwdsemlufivnende 3,200.41 3,200.41
n’]isl"ﬁwé'da'mn’mgiﬁamsﬁnLLa:qma’mnﬁumswﬁ@] 30,395.67 30,395.67
nslEwisnumiswmasauazionTm 2,835.49 2,835.49
m3lfiganasgmTRRANEI -
nfutklwsiuadond 33,120.69 - 13,724.82 46,845.51
MW BAIAMTURFINIOUS 33,120.69 13,724.82 46,845.51
MI NI BANANTYREINITELUTN -
m3ldndsnumansuugemai -
MIEWAINBAIAMTIBEINIDINA -
NEUNITIANTVDILFE 1,139.35 - 9,848.42 10,987.77
MITANIVBILFA18ADRINAY 9,848.42 9,848.42
MITANMIVDILFIALIDNINITINN -
mysamsvaaiude T lng -
mstamainidsuaznsendio 1,139.35 1,139.35
ngumanuas 1l wazmslsuss lomifian 1,695.57 - - 1,695.57
mytamadedad 229.62 229.62
mMIdamIwizlgndn 1,195.24 1,195.24
milfiluad 270.70 270.70
msvam ity - 155.80 - 155.80
S’]&l%\‘]‘iﬂuﬂ 72,387.19 23,808.12 23,573.23 119,768.55




Vol 42. No 2, March-April 2023

A comparison of city greenhouse gases emission between Thailand’s

emergency decree (COVID-19) 2020 and 2016 using the CCF method : ...

Usunmmaisaunszan (kg CO -eq)

80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

Uszinni 1

szinnil 2 Usziand 3

Figure 1 The amount of greenhouse gas emissions of Chaiyaphum Municipality in 2016

classified by type of emission activities
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Figure 2 The proportion of greenhouse gas emissions of Chaiyaphum Municipality in 2016 classified by type of activity data
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Table2  Summarizes the amount of greenhouse gas emissions of Chaiyaphum Municipality in 2020

USamnsisannszan (kg CO -eq)

Jagafianssn - X )
lszinni 1 lszinni 2 iszinnn 3 ERFY
nguirnnafag v 30,762.60 23,506.83 - 54,359.43
mslindsnulninlwaanamae 23,596.83 23,596.83
msldwdsemlufivinende 2,837.22 2,837.22
mﬂ’ﬁwﬁda’mmﬂgiﬁamsﬁ’] UAZAAEWNITUMNINES 25,163.48 25,163.48
nslEwasnumhswMASILAZLONTH 2,761.90 2,761.90
m3lfiganasgmTLRRANEI -
ngulwsiuadond 31,098.19 - 8,233.45 39,331.63
MW UAIANTURFINNIOUS 31,098.19 8,233.45 39,331.63
M3 WU AN TURFINITZLUT -
msldwdsnumeamsaugemai -
MIENAINBAAMTIREINIBINA -
NEUNNITIANTVDILFY 1,139.35 - 12,898.63 14,037.98
MIIAMIVBILFA18ADRINAY 12,898.63 12,898.63
MIANTTILRIMLITNIINITINN -
MIvamMsvadFomeATn T tnel -
mstamaidsuazmadsonfie 1,130.35 1,139.35
ngumanuas 1 wazmslsuss lomifian 6,334.17 - - 6,334.17
mytamadgdad 4,818.68 4,818.68
mIemIwzlanda 1,235.64 1,235.64
nlsijoiadl 279.86 279.86
mavamanudith sl - 155.80 - 155.80
SAMNIRNA 69,334.31 23,596.83 21,132.08 114,063.22

wanang * Tayanninauailestoghidmsdwandayas Selitaymduiiasrniwndsznnaosesdindifoeiu
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Figure 3 The amount of greenhouse gas emissions of Chaiyaphum Municipality in 2020

classified by type of emission activities
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Figure 4 The proportion of greenhouse gas emissions of Chaiyaphum Municipality in 2020 classified by type of activity data
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Figure 5 Comparison of greenhouse gas emissions of Chaiyaphum Municipality between 2020 and 2016.

Classified by type of activity information
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