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Abstract
Class Action There was an amendment to the Civil Procedure Code in 2015. Litigation involving a large
number of victims has a lot of complexity and burden in terms of expenses. The court’s judgment is binding
only on the parties involved. In practice, each injured party must be the plaintiff and file their own lawsuit
in several separate cases or may join together to file a common civil lawsuit as far as the group can be
grouped together. There will be difficulties and problems in practice for both litigants and the court.
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For class actions according to Thai law, it is prosecution by a group of people having the same rights based
on the same facts and principles of law. It can be seen that class action lawsuits are a justice process that
can help remedy damages caused by liability under the law on securities and exchange where there are
often many victims in the same incident, as often appears in the news, such as cases arising from where
the company issuing the bond has defaulted on paying the debt according to the bond.

Keywords: Investment, Stock Exchange of Thailand, Bonds
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Abstract
The research objectives were to develop the basic electric vehicle handbook and evaluate the
implementation of the basic electric vehicle handbook for the sales representative of a battery electric car
(BEV) dealer. For research methodology, there were four main steps: 1) the study and data collection
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related to battery electric vehicles 2) the development of the basic electric vehicle handbook by the
working group 3) the evaluation of the basic electric vehicle handbook by 5 experts and 4) the implementation
of the basic electric vehicle with the target group. The target group of this research was 15 sales representatives
from a battery electric car dealer in Bangkok, which were selected from the purposive random sampling.
The research tools were the basic electric vehicle handbook, the four-choice test, and the satisfaction
questionnaire. The statistics for this research were mean and standard deviation.

The results found that the basic electric vehicle handbook consisted of 7 topics: 1) History of electric
vehicle and types of electric vehicle 2) Working principles and main components of the power transmission
system 3) Batteries of electric vehicle 4) Charging systems of electric vehicle 5) Safety and convenience
systems of electric vehicle 6) Maintenance of electric vehicles and 7) BEV driving instruction and the use

of equipment in BEV. For the implementation results, the basic electrical vehicle handbook had the efficiency

at 82.59/85.63 and the satisfaction level was at a high level.

Keywords: The Handbook Development, Satisfaction, Electric Vehicle.
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Abstract

The topic of this research is the development model of the management of education business in the
disruption era. The objectives of this research are as followed; 1) To study the components of the management
of education business in the disruption era 2) To develop the management plan of education business in
the disruption era 3) To prepare a manual for management guidelines using Delphi Technique and Focus
Group Discussion method by following research methodology and research process. The researcher has
assigned a group of key informant interviews in the research, consisting of a group of in-depth interviewees
25 people, a group of research tool inspection experts 3 people, a group of experts in a focus group meeting
14 people, and a group of experts in the evaluation of the manual 5 people.

The study finds that the examining of the components of the management of education business in
the disruption era consists of 5 main components the first component is the management of learning
resources, The second component is organizational management, The third component is the database,
The fourth component is business achievement, The fifth component is laws and regulations, which has
been evaluated for suitability for utilization to develop the management plan of education business in
the disruption era, consisting of part 1) Introduction to the use of the manual and 2) the development
plans for the education business in the disruption era.

Keywords: Disruption Era, Management Plan, Education Business
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Abstract

The purposes of this research were to 1) study the components of cooperation mechanisms and educational
management to develop professional competencies, 2) establish a model of cooperation mechanisms
and educational management to Develop Professional Competencies, and 3) evaluate a model of cooperation
mechanisms and educational management to Develop Professional Competencies. The group of informants
and experts was purposive sampling from the Quadrilateral Cooperation Network consisting of 1) representatives
from the university sector, 2) representatives from the education sector, 3) representatives from the private
sector, and 4) representatives from the public sector. The research instruments were study records, interviews,
assessments of the appropriateness, assessment of the feasibility and usefulness, and questionnaires of
the satisfaction of stakeholders with the implementation of the model. The statistics used to analyze data
include content analysis, mean, and standard deviation.

The research findings were as follows: the components of cooperation mechanisms and educational
management to develop professional competencies consist of 4 main components: Component 1: the
collaborative network consists of 3 organizations: 1) executive committee, 2) operations committee, and
3) educational platform development and management committee. Component 2: the scope of duties
of the collaborative network consists of 2 aspects: 1) academic and 2) resource. Compoenent 3: The educational
management approach for professional competency development consists of 4 parts: 1) input, 2) process,
3) output, and 4) achievement conditions. Component 4: the cooperation mechanism management process
consists of 4 steps: 1) planning, 2) organizing, 3) doing, and 4) action. Evaluation of the suitability of Cooperation
and educational management mechanisms for professional competency development was at a high level.
It is feasible and useful to implement at the highest level. The stakeholders were satisfied with the cooperation
mechanism and educational management for professional competency development was at the highest level.

Keywords: Cooperation Mechanism, Educational Management, Professional Competencies
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Abstract

The objective of this independent research to study factors affecting the success of vocational certificate
program administration Industry major type Electric vehicle field of the educational institution under the
Office of the Vocational Education Commission and study the level of factors affecting the success of
vocational certificate program administration Industry major type Electric vehicle field of the educational
institution under the Office of the Vocational Education Commission. Data collection was determined by
selecting a purposive sampling of 100 people: Deputy Educational Institution Administrator Teachers and
related personnel from 24 educational institutions under the Office of the Vocational Education Commission.
The obtained data were analyzed using statistical methods using the SPSS program.

The results of independent research found that Analysis results level of factors affecting the success
of curriculum administration. Teaching and learning management factors have the greatest impact on
the success of curriculum administration. The results of the multiple regression analysis found that the
Executive factors, Teacher factors, Factors in teaching and learning, Media and equipment factors, Building
factors and budget factors. All 6 factors affect the success of curriculum administration. Statistically
significant at the 0.05 level.

Keywords: Factors Affecting, Curriculum Administration, Vocational Certificate Program, Electric Vehicle Field, The Office
of The Vocational Education Commission
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Abstract

The objectives of this research were to 1) study the components of food processing industry business
management under the economic crisis, 2) develop a food processing industry business management model
under the economic crisis, and 3) prepare a manual for food processing industry business management.
food during the economic crisis The researcher designed a combination of quantitative research and
qualitative research. There were 4 groups of informants: 1) Experts gave in-depth interviews, namely
13 entrepreneurs or executives in the food processing industry. 2) The respondents were 13 entrepreneurs
or executives in the food processing industry. 446 people 3) qualified person Participate in a focus group
discussion to consider the suitability and feasibility of using the developed model, totaling 14 people,
including academics, experts and executives with expertise in Food processing industry business 4) Experts
assess business management manuals. Food processing industry under economic crisis, 5 people. The research
tools consisted of 1) semi-structured in-depth interviews, 2) assessment scale questionnaires, and 3) statistics
used in data analysis consisted of mean, standard deviation, and Exploratory Factor Analysis (EFA).
The results showed that The components of business management model development in the food processing
industry under the economic crisis consisted of planning, consisting of 5 subcomponents, namely 1) marketing
planning 2) production planning 3) organizational planning 4) cost and finance planning. 5) Sales and Marketing
Channel Planning Organizational management consists of 2 sub-components: 1) Organizational culture
creation 2) Organizational management for sustainability Leadership has 3 subcomponents, namely 1) creating

a good work ecosystem, 2) building creative relationships, 3) decision-making intelligence and social
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responsibility. There are 4 subcomponents of control, namely 1) creating a system Enterprise Quality

Standards 2) Product delivery inspection and follow-up system 3) Food quality and safety system 4) Control

system inspection and evaluation and crisis risk management, there are 3 subcomponents, namely 1) Risk

analysis and preparation of risk management plans 2) Risk management 3) Risk supervision and monitoring.

Evaluation results of food processing industry business management model under the economic crisis

The experts in the focus group meeting unanimously resolved. deem appropriate and the results of the

evaluation of the guideline for food processing industry business management under the economic crisis

In general, experts agree that it is appropriate and can be applied.

Keywords: Business Management, Food Processing Industry, Economic Crisis, Risk Management, Organization Management

for Sustainability
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Abstract

The objective of this research was to study the effect of the value of deferred tax assets and liabilities
in accordance with TAS. 12 Income Tax and the market value financial institutions in the Stock Exchange of
Thailand. in terms of relationships, effects, and variables. By collecting information to study from the
financial statements. Notes to financial statements And the annual report for the year 2018-2022. All the
samples of 40 companies were studied by collecting secondary data. And descriptive statistical analysis
was used. And inferential statistics.

The research report found that deferred tax assets. affects the market value in a positive direction
with the market value and deferred tax liabilities Affects the market value in a negative direction with
the market value. The decision coefficient was 26 percent and when the factors that affect the market
value were analyzed together, it was found that deferred tax assets capital value Return on Equity Dividends
Equities Interest Rates and job search services by the private sector or state enterprises results in a positive
direction with the market value at a significance level of 0.05 and deferred tax liabilities and the business
size has a negative effect on the market value. At a significant level of 0.05, the decision-making coefficient
was 71.20 percent. At the same time, the stock price index in the stock market economic growth rate and
the country’s crisis does not affect the market value.

Keywords: Deferred Tax Assets, Deferred Tax Liabilities, Market Value, Financial Institutions, Accordance with TAS 12
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Fuuteua (N) fgn GRG0 Auady drudsauu
N = 800 (Min) (Max) (Mean) (s.D.)

fauusnu

yarman (MTB) 0.2000 267.5000 27.0990 45,5712
Aulsdasy

Funindndiulasedavy® (OTA) (Wuum) 0.0000 1,206,849.3000 102,281.9491  214,084.5809
widumduldsesadyd (OTL (fuum) 0.0000  680,200.0000 23,643.5768  77,715.8412
fuUsnauny

YARANT (Size) (i) 20.4000 29.1000 24.1080 2.3063
YUALAAYU (Capitalization Level) (i) 19.5000 27.1000 22.9040 1.8021
SnadunanauwusdLYBIRnoY (ROE) (1911) -40.8000 35.0000 10.0670 8.6428
Rulluwa (Dividend) (uw) 0.0000 7.8000 0.9460 1.5312
A8 (Equity) (Wuum) 0.0000 17,912,400.000 645,68.8244 2,143,692.8472
sailsaviulunanevianning (SSET) 1,125.9000 1,776.3000  1,569.4750 162.0283
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Fwaudeya (N) LD gean fuade  dawdsauu
N = 800 (Min) (Max) (Mean) (s.D.)
faudsnauay
gnsmaivlanaAsygia (GDP) -4.5000 0.2000 -2.6400 1.6906
Snsmenid (interest rate) (%) 3.0000 28,0000 7.4460 6.3128
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nauaaifunisiulunarandnninduisuseinalng
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ﬁﬂ‘wmﬁsﬁuw%’wémﬁﬁﬁlﬁiaﬁ'ﬂﬁ'fu%wi’lﬁ'u 102,281.9491
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sofiadnyd nauanitunisiulunaiandnning-
wisUszmalnedanadenidundiiuldsesadyd
Winfiu 23,643.5768 + 77,715.8412 Wuum

fudsauan 1) auanansaudunsndsiungu
antunmsdulusaiandnninduisUsemalnednaie
PARIMIAUEUNTNITIVINTU 24.1080 + 2.3063 Wi
2) aueyasunguan1tunstiulunaiavdnning
wislszelnefimedsvnayarmyuwindy 22,9040 +

1.8021 Wi 3) wameuwusRA D evuNguan T TuN1RY
Tunanavdnninduisuszna fianadesnsmanauuwnu
Adufieviuviniu 10.0670 + 8.6428 i1 4) Rulluwa
nauantunsiulunaiandnnindunalssinalned
Fiad RUTuHAWNTU 0.9460 £ 1.5312UM 5)ATIensyuncs
antumsiulumanandnvinduwissamalneiianade
ATIENTVUVINGU 645,968.8244 + 2,143,692.8472 WLUm
6) stisamulunaianannindnguanitunisiduly
paraudnnindulsunalnedanedoduilsnau
lumaavdnniwdiwiniu 1,569.4750 + 162.0283 um
7) dasinsiiulaniuasygianguanidunsiulu
aaevdnninduisemelne danadednsnuivia
MAATYEAAYIN -2.6400 + 1.6906 Wiuae 8) nsmenidl
nguanitunisiulunaiandnnindususzmalng
firadsnsnenils 7.4460 + 63218 uvm
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MTB DTA DTL SIZE cl ROE

Div

OpC  SSET  GDP IR CRI PUB

MTB 1

DTA  0.503* 1

DTL  0.234** 0.615* 1

SIZE  0.535** 0.742% 0.527* 1

a 0.555" 0.755™ 0.537* 0.972* 1

ROE 0.283* -0.009 -0.036 0.183** 0.158* 1

DV 0.679"* 0.290" 0.143** 0.415** 0.422* 0.218"

OpC  0.563" 0.704* 0.417* 0.544** 0.570**

1

-0.074* 0.396™ 1
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MTB DTA DTL SIZE Cl ROE DIV OpC SSET  GDP IR CRI PUB
SSET  0.043 -0.049 -0.022 0006 0.006 005 0036 0014 1
GDP 0.028 -0.074* -0018 -0.023 -0.05 0013 0.062 0.000 0393* 1
IR 0.336" 0045 -0.036 0.149** 0.120** 0.303* 0.068 -0.076" 0.009 0.011 1
CRI -0.031 0078 0006 0025 0057 -0.021 -0.077 -0.006 -0.455* -0.913* -0.010 1
PUB 0.042 -0.465% -0.324*F -0.325* -0.326™  0.042  0.045 -0.086*  0.000 0.000 0.044  0.000 1

A e felas g oo oo
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FEMIeiulT8asy Mudimuuaziulsniuay
fmuduiusyariduninduasniduaSiiuld
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seniemulsdase Ae Aunswdmeluldsedaigd
Hpnudmusiumuwlsnia fie Yarnain A1 R = 0.503
Tnefifeddaysesu 001 Fefimnuduiusludeuan

sywinsiulsdase Ao widumsiuldsesntay?
fauduiusiumiuusnu fie yarnain A1 R = 0.234
Tneftuddnsedv 0.01 Faflanuduiusludaun

sewhadhuusauni fie vunanants Senudniusiv
Mudsey fie yarnain A1 R = 0.535 laeiituddny
3w 0.01 faflanuduiusludeuan

sgridhulsaueu fie Yuinyad i danuduius
AusuUsnu Ae yar1ma1m A1 R = 0.555 lneiittddny
su 0.01 JeflmnuduiusluBeuan
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Aoevu e nudiusiumuU sy e yarnana R = 0.283
Tnefifuddysesu 0.01 Fefimnuduiusludeuan

sewinehudsauau Ao Ruiuna Sanudumusiu
Fudnu Ao yarna1m A1 R = 0.679 lnedidedAgy
s 0.01 JeflmnuduiusluBeuan

sEviiwUsnuAY fie asansu danuduiusiv
Mudsy Ao yarmam A1 R = 0.563 lnedfidudfiy

*quiusiivedAgsedu 0.05 = 95%

s¥U 0.01 Fafimmdiniuslu@euan
sewihaudseuny fie Savmenids Saudiniug
fusuusau fie yaraana f R = 0.336 laeditdud Aty
sefu 0.01 FefiaudiiusluBeuan
Tuwniduysauauitlifianuduiusiuya
pa1m Ao Avtismiulusanavdnning Shsn1sedey
Wulamaasygnagadingmuaausemea N1sUIMsu
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M1TNN 3 naNFIATIRaDATEYIY TngTinTgiluunnneEnyauYeulBasTuazdLUTIY Nl

Tuns@inunl 2561-2565

Model Unstandardized Standardized
Coefficients Coefficients t Sig.
B Std.Error Beta
1 (Constant) 16.206 1.536 10.551 0.000
DTA 1.231 0.000 0.578 14.980 0.000
DTL -7.174 0.000 -0.122 -3.169 0.002

e =

*duiusiitdoddgiszau 0.05 = 95% R? = 0.262 Adjusted R? = 0.260 Sig. = 0.000

N7 3 wamsAasinnnssBimmauyed
2561-2565 saauni1sil 1 A Sig. winfiu 0.000 wamadndl
fuUsdaszegntey 1 M @unindmetuldsednvyd
wieniaundiuldsedatnd) Aanunsaeduienis
Wasuuvaswesyarmanndiszdutiuddny 0.05 fia
&uusvanslunsanaule (Adjusted R?) wiriu 0.260
wansliduidunindduldsedatyivioniiau
mBdulisedadyfaninsnesemsivsunuaes
yarmanlasosay 26.00

Auninduarniaunmdiuldsedndadmumasgu
mstdatuil 12 FesnSiulddiadeyadinain
yonguantumstvlunaiandnninduisszmalne

naunsi 1 waneidunindn18duldsedadyd
dwasioyarmaafimmadeiiduden fsvdudedy
0.05 nanafte daunindmeduldsesatdifsdues
dwaliyarnaaifinduuty wasniaundtuld
sofinUnyTanad dwmasayarinaiaiianiamseiugialy
Beaviisedutioddey 0.05 nanafie EifaunnBauld
sodintiyfanaszdemaliyarmainasiiiuiy

4.3 msfnwaunnduasnidunSduldsesndyd
punnsgunslydaduil 12 Fenditulduay
fuUsaunu dearayannaInveInauEntuNTty
Tusaavdnninduiausemalng finan1sinsziedia
Beonu TngdinsgiuuuannesiBammanial

d L € o e = (4 - ar b= ar @
A15190 4 HANIIAATIEVEAOALIIDUNY IﬂEJ'JLﬂ‘i']%ﬂLLUUﬂﬂﬂaﬂL‘HdWﬁﬂmﬂaﬁﬂ’lLLﬂiaa‘iz AU TRNULALA LU S

A AlFlun1sAned 2561-2565

Model Unstandardized Standardized
Coefficients Coefficients t Sig.
B Std.Error Beta
2 (Constant) -135.085 21.779 -6.203 0.000
DTA 5.466 0.000 0.257 6.217 0.000
DTL -3.404 0.000 -0.058 -2.352 0.019
SIZE -6.504 1.654 -0.329 -3.931 0.000
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muny AFlumsfinud 2561-2565 (o)

Model Unstandardized Standardized
Coefficients Coefficients t Sig.
B Std.Error Beta
2 cl 10.017 2.157 0.396 4.644 0.000
ROE 0.585 0.111 0.111 5275 0.000
DIV 13.173 0.671 0.443 19.626 0.000
OpC 4.788 0.000 0.225 7.287 0.000
SSET 0.005 0.006 0.019 0.904 0.366
IR 1.948 0.148 0.270 13.166 0.000
CRI 1.750 4.513 0.019 0.388 0.698
PUB 42.980 6.922 0.147 6.209 0.000

o o fedowr

*Fuiudiitudftfisedu 0.05 = 95% R? = 0.717 Adjusted R? = 0.712 Sig. = 0.000

9NN 4 HaMTIATIEinnneeBanyANYEY
U 2561-2565 muaunsh 2 A1 Sie. WA 0.000
wanadiiuysBaseviedmudsmiunuetey 1 M
(Fusdasy Ao Aunindndtuldsedndnivieniiau
meduldsedadnd Mulsmuau Ae vuniang
WWINYaAIMU SnTmanauLudeitevy (uluna
psrensnu ddneviulunanaminming sasmenide
FNNHAVBIUTEMANTINSUINTNULAENIALBNTUNTD
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Abstract

The purpose of this research was to: 1) to study the components of potential development of military
information technology technicians under the Ministry of Defense for national security, 2) to develop
a model for the potential of military information technologists under the Ministry of Defense for National
Security, and 3) to create a guideline for developing the potential of military information technology
personnel. Information technology under the Ministry of Defense for national security. This research was
a qualitative research using the Delphi technique. and small group discussion meetings by collecting data
by interviewing by using a group of 21 experts consisting of information technology executives under the
Ministry of Defence, consisting of military information technologist Supervisor in charge of information
technology work Information Technology Academician The qualitative data were analyzed using content
analysis. quantitative study methods Data were collected using a 5-point estimation questionnaire from
the same expert group. and quantitative data analysis using statistics, percentage, median, interquartile range.
and the base value.

The results showed that Potential Model of Military Information Technologists under the Ministry of
Defense for National Security There are 3 elements in total, divided into 3 aspects as follows: 1. Knowledge
has 4 elements: 1) the operation of the computer. and maintenance, 2) application of military information
system programs, 3) military information system security management, and 4) military bureaucracy.
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The 2" aspect of skills consisted of 6 components: 1) Military Information Technology Infrastructure
Management 2) Military Information Technology Operations Analysis Design 3) Military Information
Technology Operations 4) Inspection 5) military information security management, and 6) information
technology legal process audit. The third aspect, personal attributes, has 3 components: 1) teamwork,
2, self-development, and 3) Integrity.

Potential Model of Military Information Technologists under the Ministry of Defense for National Security
Received unanimous approval from experts in small group discussion meetings. The potential model of
military information technology technicians under the Ministry of Defense for National Security has been
used to prepare a guideline for developing the potential of military information technologists under the
Ministry of Defense for National Security, consisting of 3 parts: 1) Introduction 2) guidelines for developing
the potential information technologists under the Ministry of Defense for the national security. There are
5 experts that are examined appropriate. And can be used as a guideline for developing the potential of
military information technology technicians under the Ministry of Defense.

Keywords: Model Development, Information Technologist, Digital Age, Potential Development Model of Information

Technologist, National Security
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Abstract
The purpose of this study was to study the relationship between income management and socially
responsible with the performance of companies listed on the Stock Exchange of Thailand The index group
reflects the price movement of the first 50 stocks (during the COVID-19 situation) by using a sample group
from companies listed on the Stock Exchange of Thailand. reflective index group The price movement
of the first 50 stocks (except financial institutions and companies listed on the stock market after 2018)
between 2018-2022, totaling 36 companies and analyzing the statistical results. Data were analyzed using

descriptive Statistics. Coefficient analysis Pearson correlation and multiple regression analysis.

The results showed that social responsibility It has an impact on operating results (Tobin’s Q, ROA, ROE)

atasignificance level of 0.05 despite the COVID situation. And revenue management has an effect on performance
(ROA) at a significance level of 0.05, a decision coefficient of 4.90%.

Keywords: Revenue Management, Social Responsibility, Performance, First 50 Stocks
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semsuiiarlinnuiuinveusedsan siuvisdvina
PINANNIBLATHEAD NI1TUWVITUNIIGIA UsInAsTY
NnuisnuMTugUuaLarosAnsWaLLeNYY 1y
mavssden Sgorvassangyadiuauiuiinsey
sodans tianseduliigsiasing q Tausulunisudsdu
WissnseiuinasgIumMedany AuduRnveuredsny
Junszvaunisdansmadeniildiugsiadsliiiu
mygsiaindussdnsidenludfiifldnlfide wu
wiinaw gnéfisadestunisiannesdns Tnsusn
Wveauazgianisoenanfuiteussimaiuia
Wenfuidanisilivsslovdandeyavesmulunia
fifin Tun1sAnwrneunthiluansiifuimquiaiu
fuRaveudedenuinguudoauuigiunisiiulad
Lildsrenunienisiu msdnwisinuanuiuiinyey
sednusjatiululuFeansidsuulawemanuay
anmwindon Samuinfinisnaaudilaifadu
wnUfuRaumnusuiinveusedinuaznsiaing
Fromgiinmsinuluedsiiiediofiuamndlosas
PemaeunIdelunisairmainideluswan [2]
Hadunsfnunludagtuaersuiazatduayu
asunsaiiflegdaludl Ussmsusndeunthduans
Tiuianuidedningyariuluiienudenlesywing
Useavanmesuieniuanuiuiaveusedeeu luna
naufiunansenuzes EM lugruzdudsmuaugnnsa
aovlunisinuiife Ussmsiiaes uenainmsiaue
wingruiidefiouaraenndosiuuds Susairadeya
TyiflFSumsususmnmsierounihi ussmsiany
audfyesnsannilisunisatuayulaenis
asndeuANIToNlEITEWIsA NS URn TR URBIAN
HansAuUTeIUTELaznsInnsneld neulasmds
nsunsszuInvadlsn COVID-19 uanvIniuuInig
n1sufianiessnuanuivinveusedinuvesuienlu
Uszna msranadeulunsAnuniliasivdngiuads
\eatfuayudeazvesnisdne uenaniiniside
Feaduayu gimuaulovisuagdldeunsiulums
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Anngvinansaitivnuvesgsiadmngveniudie
widefediwanlenialunisiindeRanatnnigluuiem
vstnaanzileulunatandnnindunauseinelne
soudamedeyaiidndusonisindulowasdulunui
nOVENERVIUe [3] savmsameneailusuuiEns
swmsteyausztifertumsdiiuny Aenssusu
Fipuuasdnudu 9 ﬁaﬁuéﬁ%’a%’aﬁmmau’[ﬂﬁ%zﬁnm
Jnganuduiusseninemsianisnelinazany
SuinvounadirNYaeeAng (CSR) Aunan1satiuany
voaustnaanzilsulunaiandnnindususemelne
nqusviiazviouanadoulnvosaiiu 50 fusn
(utrsaniunisal COVID-19) ieadiuwnvmmemsinaula
vosfuimsuazglfaunsiuimly

2. TquseavAn1sIde

2.1 Wiednwmansenuvesnsianisselduay
ANuTuinveunedinufuNan1TALTUIIUYRIUTIN
sanziloulumarandnninduisUszmealng naudeil
agvieunundaulnvessamiu 50 fusn (lugas
anunsal COVID-19)

2.2 iitefnymansenuvesmsdansseldiazaiu
FulinveuredenuuazAILUTMUANNURNAN ALY
vaaudemannziloulunaravdnninduisuszmelng
nqudviiasvieununadoulmuasiaiu 50 fausn
(lursanunisal COVID-19)

2.3 iefnwiledeiidsmadiaensdiunsld
AanssumusuiinveuredinuvasuIEnaave oty
namuannInduiaUsewmalng ngudviiazviouniny
wasulmusssmu 50 fusn (urreaatunisal
COVID-19)
3.38n1satlun15398

3.1 weuwanife mefeaded itevhmadi
nunudeyannguteyadidnvseing ieifuteya
o9 1 A suMTRuYeIUEM MnemnUsENaUIUMSRY
waziUkanIIeMsteyaUsdl luralasinail 1 9



By egThe Ty

ms?inumomﬁuu?us’smdwmsiqmsmﬂlcilln:ngm‘s‘qubeucieﬁvnuﬁuwamschlﬁuwunavuéﬁnmn:tﬁﬂu
Tuariandnnswenrvus:inalna ndudstiazriounoiunRoulrouevsimRU 50 dousn (lusovamumsni COVID-19)

.6, 2561 felasunad 4 Y w.a. 2565 samszesinan 59
(lugsanrunsel Covid-19) efiardudoyaniond
(Secondary Data) TsuUsBaszuarfuysny fauus
ase leun msdnn1ssela (EM) pnusulinveusiodsn
(CSR) sruusmu Ao wan13antduaiu (FP) wazdiuds
Ay I 91gvesuiun augnssumsuazaly
DATTUDIAULNTIUNT MAAIU Big Four, Covid-19,
dnsItuauaznsiulnues GDP
3.2 \psedleflilumside wisdlefitoutanldly

nTglunmsiananseiduanufie smsnsidgaiuiu
11UVB9 Adams Wag Mehrang WagIAKAaAIUSURAYDY
sedanufe dvilaviul ESG ngudeyaras Thomson
Reuters {Wusnsin CSR muuuusaasves JONES mMs
Jansinlsfie wuudiaes Modified Jones’ Model by
Dechow et al. (1995) [4] fidumausisil

it 1 Frnaumsanamssiiunuve 3 (FP)
AUAIMUUANLUIANUAAYEY Adams wag Mehrang
uamslanasuanseil Tobin’s Q = yarvatiydves
Aunind-yarmudnydvesdiugion + sarnainues
druvesieviu dunindsi

il 2 myTanarusuRnveusiadeny (ESG) Ao
putlaziuu ESG 9ngrudeyaves Thomson Reuters
Wunas¥a CSR muuuudasuas JONES

Fuit 3 n1sTanan1svanisseld (Earning
Management: EM)

msdansneldudsesniluaesszinnie EM
ABINNTTAEN way EM muase Wlawalaudiidauvas
a8 Dechow uazAmz (1995) [4] EM @uLAt9IAIAIY
Hudunilwesnenmsnsiaiituegiugeside Tod
AsRsnunaeidanarlildnasidawensanainiu
Runsiemunaeftafetunsaiiinund Tuwmsiidy
asrneilsiidulumunasiits fe s1emsidunainain
AanssunngsnamuuniviegsnssuneUgylineunth
Tumalilun1sisoadiidanuuuamanisdanisiils
Y89 Modified Jones’ Model

Fuil 3.1 AuamsENsANTINMUFLUY
‘i’lﬂﬂ’l‘iﬂx‘lﬁﬂdﬂzd‘lﬂi.lﬂ (Total Accruals Models) ®13
wIAANTELERNER (The Cash Flow Approach) (Colins
and Hribar, 2002) [5] wamsaunseai

TA, = NI;t-CFOit
de TA; = TImsasRaiavauesuIwv i Tuli t
Ni, = frlsgvdvesuiem i Tuli t

CFO;; = NszuaRuannfianssusiuaues
U3em i Tudii t
Fuil 3.2 FunumAduUsavsanuonneid
duvassuuy Wethluundluaunsénnaumsienis
mﬁ‘hqﬁbﬁ‘fuﬁuqaﬂﬁﬁwmilwu‘%mi (Nondiscretionary
Accruals) S1wasiBenvasianuuiined

TAi ( 1 ) [AREV;_, - :ﬁREC‘-_rl (pPE,-_, )
— =g |— |+ a, | ————| + «a. + €
Ajr=1 . Ajr-1 B Ajr=1 % Ajt=1 L

do TA, = Memsassunvesuy | ludii t

Ay = Bumindsanvesuin | i t1

AREV;, = seldivaaudtm i Wi t vindesele
vosudem i il 1

AREC,, = gnviinisfandvesuiom i Tl t ¥n
Fegnuiinafesuien i Tudi t1

PP, = iy 81013 uazgunsalnewinenidensia
vosudem i Tl t

ay, ay, a3 = AdulsEansnisanoesdaduresn
wuudaes

€ = AAAMALAGEY (Error) 1NMSUSEANAINTT
TIPSR

\dloldrduuszans a,, a, a; 3Ntud 3.2 udads
ﬁﬂlﬁﬁ@:ﬁum‘ﬁﬁﬁﬁ’ma&ﬁ’]Uﬂﬂiﬂ&ﬁ’]dﬁlﬂﬁuﬁUﬂaﬂﬁﬁfﬂ
Y99E18UTM13 (Nondiscretionary Accruals) wiagu3um
Fauansiuuuldded

_ 1 AREV;y — AREC;, PPEj,
NDAy = &y ||+t [—— |t a3 T

it=1 Ajt—1
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nemsasdaiilitutugeeiiioves
dheuivnsvesuiin i Wi 1
ay, ay a3 = Mdulszavsnsannoadauduues
FAkUUTIADY
Avy = Bunswdmamessin i i t1
AREV, = 5elfuaeuiim i Wl t vnsheseld
Y3U5IW | Tl t-1
AREC,, = grvimsfngyisvesuTem i i ¢
wndegnuiinsdesuion | Wi t1
PPE, = #iAu enmns uazaunsaiieurinen
Feusinrvesuion | Tu T t
Fuit 3.3 Jumeulunisiurnmsenisadng
lunag#iilaveadheuins (Discretionary Accruals)
Tngaunsiilduansldsi

NDA,

1l

_ T.Af_;_-
DA = —=— NDA;;
Li=1
o v el w o e
e DA, = MemIannnfuiunaeiiaves
feumsvesuien | Tuln t1
TA, = Temsaemnaiaiauesuien i ulin t
Ait-l = Aunsndsiuvesusom i Tuln t-1
NDA, = siemsnsineiiliituiugaefitaves

reuImsvesuien i i -1
& o &y 3 v
Pui 4 WeldaunsannesnnsAIn Iy
aeluliazgnirunldiuuuudrasuieldnaasudiu
JoauAgIuLUUTaDIdieil

FP,. = B0 + B1ESG;, + P2DA , + B3FS,, + Para;, +
BsB.ind,, + B6B.Size;, + BTLEV,, + B8Big four; +
B9 INF;; + B10GDP;; + B11COVID,g + &;

3.3 MylATetoya
1) msiAsgiaifdanssaun (Descriptive
Statistics) Hifensesunevieussonetoyaidoiu o
Wnsudnuagiluvesdeya Taslinsiiaseviada
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Wlu Feusenaude Arfeuay (Percentage) ARAE
(Arithmetic mean) Fi’]ti']'aamummig'm (Standard deviation)
Fgean (Maximum) uagAsgn (Minimum) 3nnga
fhegraimuaveslasinad 13 wa. 2561 Selasunait 4
U w.m. 2565 Wiofnwandnumgiulsusayiisdass
WATAIRN ) VBINGNAIBEN
2) MFUATEIARIOYIU (Inferential Statistics)

2.1) M3Tasrzianduusyans anduwus
voufisdu (Pearson Correlations) 1 unsIATIZA
duuszavsanduiusvouitosdunanseduuseans

2.2 MmAnnginuannesimman (Multiple
Regression Analysis) {uASn smsadindilidinuary
dunussznineduysdase (Independent Variable)
ffufuusau (Dependent Variable) agtdunsine
AMUFIUSIBUAURT (Linearity) SAnwAuduNus
seweduUsaseuilsafuiuusmamilsiy Sond
mMsieseianassdauduidafeanionisiinse
annRulaIdUBE13dE (Simple Linear Regression Analysis)
dduusBaseiinnnimilsiuiuusmunisGendn
MFIATBINTIRneLBaduNiAn (Multiple Linear
Regression) [6]

4. NANISIVY

4.1 N3ANYIMANITENULBINITIANITIELA LAY
ANTURAYBUABEIANAUNANITANTUIIUYBIUTEN
anetlsulunaandnninduiausemelne ngudvil
agviounruadoulmvessiaiiu 50 dusn (lutas
anunn3al COVID-19) MNMTIATIEVTeYaNanIENY
yoansdnnsielduaranusuiayeusedinuiunanis
auduauresvienaanziloulunarandnning-
wisUszinalng naudvliazviounundoulmaes
s1evu 50 fausn (lughsemunisal COVID-19) fiuadei]
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msﬁnumomﬁuu?us’smdwmsiqmsmu‘[ciuazng*lu‘s‘uﬁcmeucieﬁ\muﬁuwamschlﬁuwunavué‘ﬁmqn:tﬁﬂu
Tuariandnnswenrvus:inalna ndudstiazriounoiunRoulrouevsimRU 50 dousn (lusovamumsni COVID-19)

d =ea S ar = a ar
139N 1 MTUEAERAGINTTUUIYBIRILTDATE MuUTAN uagiwlsmuay U w.a. 2561-2565

U Adingn AgeEn Aady dmabony
(N) (Min) (Max) (Mean) s
Std.Deviation

AauUsnny ;
Tobin’s Q 720 -0.2000 1.0000 0.0490 0.0977
ROA 720 -9.5000 27.2000 3.2380 4.3676
ROE 720 -30.1000 94.9000 6.4290 9.0259
Aauusdase :
ESG 720 0.0000 1.0000 0.7670 0.4232
DA 720 -39.0000 43.5000 -1.1790 5.1580
AUUIAIVAY :
FS (@1uum) 720 1,524.0001 3,569,750.7681 288,849.3360 469,593.8565
FA () 720 3.0000 142.0000 36.5560 25.5318
IND (%) 720 0.0000 84.6000 39.6640 17.0918
SIZE 720 0.0000 28.9000 25.6230 1.5867
LEV 720 0.0000 0.8382 0.5448 0.1654
BIG FOUR 720 0.0000 1.000 0.9150 0.2787
INF 720 66.4000 107.9000 99.3940 8.1141
GDP 720 -4.5000 4.1000 -1.0400 3.5620
COvID 720 0.0000 1.0000 0.4000 0.4902

PN 1 manIsiiaTeaddanesuund
WA, 2561-2565 Inuiudeya 720 Yeyavenguavil
azviounuiAdoulmIvesTIAu 50 Fausn wui
1) Tobin’s Q fiAnshgawiniu -0.2000 wihegegawiniu
1.0000 i1 ALadBwiniu 0.0490 Wi uazaudeauy
WNTFIUWINNY 0.0977 W1 2) BRTIEIUHARBULNUGD
Aunindsan Avhaavinfiu -9.5000 wi Agegainiy
27.2000 whAnadsini 3.2380 Wi uavduideauy
UNTFIUINU 4.3676 W11 3) BRTIEIUNANDULNUAED

dnuvesfioviu Avgawiniu -30.1000 wih Ageamwiniy
94.9000 Wi ANABIVINA 6.4290 Wh wazduiTeauy
AT 9.0259 Wi 4) UEmiiTinansUsuidi
Tilshusumasuiinveuseda Amgawiniu 0.000
Uimisnumamsussidiusumniiuiiaveusedsa fe
Fgeanwiniu 1.000 AadBwhri 0.7670 uazaudsaiuy
WwsHUWINA 0.4232 5) msdameneld Avhaawintu
-39.0000 Wi AgeaRWinA 43.5000 Wi AaREwiniy
-1.1790 wh uazauduuusnasgIuviiy 5.1580 Wi
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6) Funindsin o Judud fiwi"'lqmwhﬁ'u 1,524.0001
MUV AGgALYInaU 3,569,750.7681 duum Aady
Winfu 288,849.3360 A1UUM Ll,az‘s’hw,ﬁﬂa:mummsgm
Wiy 469,593.8565 811U 7) SmmAitness Fi'w?'lqm
wirifu 3 Y Tul wa. 2561 Anasgawindu 142 U1ul 2565
Aadswiiy 365560 U uavdruidsauuannsgiu
25.5318 U 8) Jowarvaenssunsdaselunnenssuns
A1NaM 0.000% ANgeaniniu 84.6000% AaRBwiniy
39.6640% wardulduuinsgInAY 17.0918%
9) VUINVRINAINIT F]I”Iﬁ'lamt‘}’iWﬁU 0.0000 Wi AEeER
wirfu 28.9000 wih AeAswiniy 25.6230 Wi uay
mumwuumﬂiﬁmmw 1.5867 ¥ 10) Shsraumil
BusiaAunindiionun Ashgaiiu 0.0000 wh Agan
Wity 0.8382 wh Aedewify 0.5448 Wi uay
dudssuusnnsg 0.165¢ win 11) sumdtinnulagd
(Bie Four) uuaduuseniilsfléld Bie Four lumsasieaeu
UMsiiu Aegaindu 0.000 USemilld Big Four
Tumsasaedeuaunsiiu Ageaawiiiy 1.000 Anade
Wity 0.9150 wazdrudsauuninsgiy 0.2787

12)fsiiuiile osnad 4 ounapa-Sunau T we. 2561
Ashaaihiy 66.4000% waglasanad 4 iWeunanAL-
Sumnau U w. 2565 Angeaawiniu 107.9000% eiade
Wity 99.3940% uazauidsauuinnsgiu 8.1141%
13) danmsasyivlamaasygnavest w.e. 2564
AFgainiy -4.5000% U WA, 2561 Angeanivin
4.1000% Anadewiiu 1.0400% wazdnudouvy
NTHIUVINAU 3.5620% uae 14) anmunsallsalaia 19
929U WA 2561-2562 Way W.A. 2565 unuAeaey 0.0000
Fadutitlildunansznuannaniunisailsalaia O we.
2563-2564 unuAwhe 1.0000 Faiuldsunansemy
nanun1sadlsaladn

4.2 NIANWIHANTENUTBINITIANTTEANALAITY
Suiinveusiadny uazimuusmua funansaniuim
yosuienaanzdoulunatandnninduiauszmealng
nqudvilazviouruadoulnvesnaiiu 50 fusn
(lugasanrunisal COVID-19) 9INNITIATILARUY
avduwusifiesduvad ROE fiuusdasy wassauus
muauiildluns@inund 2561-2565 lanadsansnedi 2

= a I3 T T Y] a a w i = =
A998 2 MIVATILALUUaNAUTUSIAESAUYDI ROE sulsdasy wagsuusmuauilylunisfinet 2561-2565

ROE ESG DA FS FA IND SIZE LEV BFOUR INF  GPD COVID
ROE 1

ESG -0.110% 1

DA 0.068 -0.010 1

FS -0.088* 0265  -0.024 1

FA 0036 -0072 -0014 0078 1

IND -0.108" 0.308" -0.015 0.308"  0.042 1

SIZE 0126 0.466™ -0.020 0.568" -0.067 0.248* 1

LEV 0.034 0.268" 0036 0062 -0.267* -0.187** 0.207** 1

BFOUR 0008 0033 0016-0.112" 0069 0016 -0.004 0.212* 1

INF 0.202% 0062 0006 0054 0030 0043 0056 0022 0.098* 1

GPD 0.101%* -0.084* -0.184** -0.083* -0.049 -0.119%* -0.132** -0.079* -0.203** -0.425" 1

COVID  -0.094* -0005 0.166* 0013 0016 0.103* 0050 0053 0.116*™ 0,037 -0.702** 1
oeduiusitoddnisedu 001 = 99%  *duiusiituddryiisedu 0.05 = 95%
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NITNT 2 MTIATIUUandLRUSI R S uTes
ROE fuusdasy wariuusamuauildlunisdnm
U 2561-2565 WU WANTENUVBINTIANITTIEULALAY
ATUSURAYDUADEIANAUNANITANTUIILTBIUTEN
nziloulunainndnnindunausemelng nqueyil
avvouaaadoulmvassaiu 50 dausn (lutas
an1un1sal COVID-19 wun 1) musuRnvausedInu
Tirudiusiiu ROEBeen R =-0.110 Tuseduiidiny 0.01
fiaudiudidduday 2) funindsn o Yudud
Tipuusiiu ROE Been R = -0.088 Tusesfuiludndity 0.01
Tanudunus@aludeau 3) SouarueInssunIsdase
Tuntuznssums faruduiusiu ROE S R = -0.108
TusgaudeudiAy 0.01 faruduiusieluleay
8) yuavesiiants Srnuduiiusiu ROE 8 R = -0.126
lusgavidodidy 0.01 Hanuduiusdsludsau
5) fuilduiie Januduiusiu ROE e R = -0.202
lusgavdodidy 0.01 Tauduiusdludauy

6) snsnsiAulaues GDP mell finuduWus ROE
Faen R = 0.101 Tusedutivddty 0.01 Tauduius
Tud@suan wazludruvesanunisallain daudusius
ROE @391 R = -0.094 Tuseitutiedhdny 0.05 firmaduius
Tudsauuaziudsildfianuduiusiu ROE 1éun
msdansseld Sndifines shodumiiausieduning
Favue wazaundninaudad

4.3 msAnniadefidemadiSasenisiniunnsly
Aanssuanusuinvounedipuvssuitnaansidouly
parandnninduralszmalve nquavtlazviouninu
waeulmvessiAiu 50 dusn (utreaniunisel
COVID-19) anmsinneniedefidmadGadonis
andunslgRanssuANLSURAY UABEIALUDIUTEN
sangiloulunainndnninduisusewmelng nqudvil
agvieumnurdaulnvessau 50 fausn (lutdaa
anunsal COVID-19) Iinasamsnail 3 uay 4 sl

= a € = ) = a - = =
A15199 3 HaMTIATIUUUaRRB R MIARwhLUTBasEUAYSILUSAL (ROE) Mldlunsfinwd 2561-2565

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std.Error Beta
1 (Constant) 8.356 0.695 12.022 0.000
ESG -2.332 0.790 -0.109 -2.952 0.003
DA 0.118 0.065 0.067 1.819 0.069

£ w0

*Fuusiitudfayisedu 0.05 = 95%

AN 3 HamATEiiuUanneBmman
YeshuUsdasvuagiul sy TdlunsAnwl 2561-2565
MNauN1s7 1 A Sig. SAiaRy 0.000 wandliidiudn
ausulingeusedrurionsdanisseld fiawnse
aSunenIsasuLUawes ROE Tuseéueddey 0.05

RZ = 0.017 Adjusted R = 0.014 Sig. = 0.002

wavAduysyavislunsinaule whitu 0.017 vide 14.10%
PNNMTUEAALIIANSURAYeURDRE AL danane
ROE luidsaufiszavluloddny 0.05 Tusaideanis
dans5elelidesio ROE
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A - € = ar = r ar i
A3 4 HaMTIATEiiuuannesBANYeIRIuUTBasE MuUIAu (ROE) wagsuusmunu Aldlunis

Anwnl 2561-2565

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std.Error Beta
2 (Constant) 48.404 8.530 5.674 0.000
ESG -1.502 0.932 -0.071 -1.631 0.103
DA 0.122 0.065 0.069 1.881 0.060
FS -6.437 0.000 -0.003 -0.073 0.942
FA -0.009 0.014 -0.024  -0.635 0.526
IND -0.019 0.022 -0.036 -0.871 0.384
SIZE -0.510 0.276 -0.090  -1.849 0.065
LEV 3.279 2.319 0.060 1.414 0.158
B.FOUR -0.003 1.271 0.000  -0.002 0.998
INF -0.274 0.049 -0.247  -5.647 0.000
GPD -0.368 0.159 -0.145 -2.305 0.021
CoVID -3.557 1.028 -0.193  -3.461 0.001
*FuiusTitoddryfisedu 0.05 = 95% R2=0.084 Adjusted R2 = 0.070 Sig. = 0.000

naunTsi 2 f1 Sig. SAuiniu 0.000 wanslidiuin
AN URRYEURDFIANNIIIANITI Bl Aundngdsiy
a FuAul Swaulifiness Yesarveanssumisdase
TuANENIIUNNS WWIATEIRINS Sasrduniiause
Funswdionun vuedinedyd duiltudte dan
meiiulaves GOP el uazaaumsallain fanuise
adunemaAsuudasues ROE lussdutiuddey 0.05
wazedulsyavlunisinaula wiiu 0.084 S 8.40%
Tngnansznuvasmsinn e lauazanuiuiaveuse
dau wavmuusmuaNiuRanIsALiuuIeIuIEM
nziloulunainndnninduislsemelng nqudvil
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insiieusiyad Tudumsmansaiaslideyaduiifivwssudwou 4 dvil Fsadnndeyanmirennanudioy
Landsat 8 wardeyadininandnnipauusmivdanesiiudygyseiviuuuoanesdnnu 5 danasiiu laun
nsanossuduLUUNY Tedszamiiion sulddinduls Urdy wasimd@d@ou Wawa
namsuunnuhdanasfiuthduluseansamlunissuungsiign Taefidanugniedlaesiu 0.76 waz
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Abstract

Sugarcane is an essential economic cultivation of Thailand, obtaining a GDP of approximately 200,000
million Baths annually. However, the sugarcane industry has many crises, especially sugarcane yield and
production fluctuations. This project aims to develop a self-learning intelligence kit for a geographic
information system to 1) classify the sugarcane area and 2) forecast sugarcane’s yield. The location is in
Sa Kaew Province. In the classification, Landsat 9 image and Sentinel-1A are acquired and associated with
three Al algorithms i.e. artificial neural network, random forest, and gradient boosting. In yield forecasting,
four vegetation indices extracting from Landsat 8 imagery are incorporated with five Al regressor algorithms
i.e. multiple-linear regressor, multi-layer perceptron, decision tree regressor, random forest regressor, and
gaussian process regressor.

Classification result reveals that the random forest provides the highest efficiency, attaining an accuracy
of 0.76. The prediction of the sugarcane class reaches 0.89. Yield forecasting result reveals that the random
forest regressor also provides the highest efficiency, achieving a coefficient of determination of 0.79. The
mean average error reveals 0.79 ton/rai. In the application of Al, input data and hyperparameter testing
should be considered for the highest efficiency of models.

Keywords: Sugarcane, Classification, Yield Prediction, Machine Learning, Remote Sensing

1. Unu
doulunildluiinasugiodfyressunalned
awnsaaieneldndaiusiinasulissmausyanm

q" A = @ =
WazadveIunwIggn 01 AuaudRvesiuuay
an oA usivisiignanunssudesuavinmavesive
fdszauivtgvludiusing q Tullagiu 919 Jgm

200,000 d@ruvmsel WuingRunsduvesszuy
gaamnssudesuaziiniansie annsdenalviiin
- | = & Ao a

gaamNssuAaiileddu o Snun Mallifnanmniingn
wardswanuIMaTINDINENAuIsNe 9 Aldu1aindes
vaeUszmAlveagudusiu 2 vedlansasnnusida uax
& oA =l ey v & w

Wuduwsiv 1 lukaue@e-uldiin intadederuniy

91 38 a11UR 136 ARIAN-TUIIAN 2568
NRAUITILNATAANHA

90

sunsuaniiiuinamanaaliuiueuluudasd funy
lumswangs Memsideiugdosivinzan msidelse
wagdngdes Mmmstmualassgiawayannzilou
AUgndes MIUIMIIANITUSRLLAYNIATIUATIAN
SovdusugilaiAnusegdla Jamdunisd sufeitud
Ugndevanasaniiinuun Wusiu msuunituiite



UNAYTKDIY

NISWIUIBaRUOVNRSANSY:AISuUSAsudIOVAIMSUS:UUNRAISAUINA (GIS)

TNUHLNTIANTNINGINTOBEUAENTAIANTAINAHER
sovetausiuduariunsaifiodutiaduniliidoddny
lunmsudsunevestymifinariudediu (Root Cause)
Faflwmannunglumsaamsainanindesniivieton
wazdeidaunnseiuly
nsUszenaldinalulagsunsdrsnssezlng (Remote
Sensing, RS) Tiumaluladtaygysehivg (Artificial
Intelligence, Al) iuwilshuaasiionessuugla saume
nﬁmam% (Geographic Information System, GIS)
= ° =t o e v ' '
Fagnunnldlumsfinuizesiiatoseduwwivians [1]
a & 4 v
nANEaRNIalunsUsEliunuimgUgnlaseng
fusgAniamuasyiued swdsaunsanianisel
- é‘ 4 v EEN Cj e W
wandalunuiiniauagldauyue Wideyanisdedule
Bauleuveiidudszlonildogrwivis (2] Tusunis
° & o w :
Twuniuiinzugndes mwineananiguvanviang
UsgianiesgagiBenuiunaisauiiesvaziBengs
IggninanldduuniiuiimzUgndesiuiudaneaiiu
Mwuunesguauluiie ML flaunsagaisuiuusev
anugndeslunIsTuniuiinzUgndasLiugaiu
wardiwwllunazgninanlifuuasgduaudums
uun BnsTwunuuuInnmuaziuudsinglagnud
£ as o & 4 o v w6 d
wsggndfunmsuuniunugndesuagvinadwsily
Fwelevisaasds [3], [4], [5] eealsAnaAsnsauun
wuuleingaglviuseaninmgaianiiiounanysyynd
futeyamsdrsaszaylnanienuasidungaietoya
Anamasuliaudu [6] luraeiinisldnmeaieain
amiflenTeandenUiunans (W Sentinel wae Landsat) 14
Fmsdwunidganmdadinnugneeseglusedu
q‘ 1 ﬂ" s i
sl [7], [8] usnIINUMSHAILITOUNSENBAW
= &= o e w - |
veanriisuiduwldunaglaveyalasinEdy Wy
AMLiey Sentinel 2 Fafig1uau 2 aslusyuvanunsoln
' F da v ) = =
mwehevasnuaLlavn 5 u luvaeinifiey Landsat-8
J A = @ d‘ a ar
Wudeyanuidulann 16 Ju (9] Fadulsdevidmiu
nsAnnun1TRIYRUlaieaTeanvuslindnwal
(Phenology) vatdosuarinugislunisdunivum
wnzUgnludnungvesdeyasynsunm (5]

Tums3munuR:sbadamswaddoaINmwaIkaaIAa

fugnlunsduuniiuiinzugndesdieteya
msdsaszeylnalidnvuenmsasyiouesniuusivin
IWihiididnvusany Snvasdiiuivasdndnuel
vasmadgyiivinluiiviiddnvauzunndisfuluau
uwiazyila lneTn1sduunilegaasdssinvman laun
msduunuuuldmiuguakaznswunuuuiiugua
NNMINUMUITTANTIINUI MM LIS sdwun
TugreiUfsusnfesnihdanediin ML ldsauun
fufmgugnitndesanduisnsilianugnies
#INITIBMITMUNUVUNINTEIN (WU A1y
aqa) agiifuddty [10] Sanediiu ML esninunly
lunssuuniiufiongugndosvdn 4 Wy Ensemble
Machine Learning Method 1A w1euszamifisy
(ANN) Unau (RF) siuldisindula (CART) wardwwoin
nnwesunrdu (SVM) Taslouduiunisduuniie
ATIvABUNTISTTUsEANEAMgaan [3], [5] Felunns
Anwdulvglddoasuinisnisduunsie RF 1ud3
‘ﬁﬁﬂ‘;xﬁw%mwuaxiﬁﬁﬂmmgnﬁaa’lumsﬁmuﬂﬁuﬁ
L‘Wﬂ:ﬂqﬂé’@ﬂgﬂﬂiﬁ%mﬁﬁtmnﬂismwﬁu [71, 8], [11]
‘uan’mnﬁﬁaﬁmiﬁwwﬂﬁzmmﬂau‘hq%’u Fadu
msdeuddsdndndrsuunituilinzgndos
[12],[13],[14] %ﬂﬁﬂ5sﬁw‘ﬁmw°lunﬁﬁmuﬂqa agnalsnau
MsasNsEuU NMsdeu waznmsuiugulawesmniives
vedlasatnedianugeenuarldaiuin

2. TguseavAn1sIdY

2.1 WeWaugnanesnadaniusiiaunsofoudie
fuesdmiu Gis lumssuunuaritadumsiiunanan
doRLIMINZAY

22 feWlelaseedgnideyeiifidosiugnavnssu
Sovuazthmanseiifarumainuats asounqu
atfuayunsiindulavesiuinsegniivssansnmuay
viunsal

7 38 a1fUf 136 AATAN-FUNAN 2568
ANRAUIILNADLAANHA

921



UNAJITNDAY

MsSWeuUaRWevNRSInsa:AISuustoaudolovdmsus:uunldmsauna (GIS)

TumsAunuR:BirdumswaddeuaINMwWOIRIAIDIAYY

3. ANNEAFIUNITIVY
mayraenadtnluriaunsaBuuiefies
dwu IS lumsduunwazidadonsiiunanandes
sthamnzay desdladaneifiuiiussansamluns
Suunniidmiugnieslassaliisinirfesar 70
wavANLgNARIEAANaTilimninFesaz 70

4. 38n156114uN15798

higuenszuaunslum e iunside edunednue
vosufanssuitunldlunsite ofuretunouuay
eazideansaiayiauuinnssy euedsnism
aumwisuduinnssululdas

4.1 fuiinw Sorinassuin fregmeniany Tuoen
vosUszinalng (13.7968° N, 102.1385° E) awil 1
ﬂ‘saUﬂqmﬁaﬁ 7,200 sswilawns laguseuin
gsauuteandu 9 sune muszuUANISUNATEY
valseina laud uneiliasaszund asgyusemne
Sannues Yobubu Teauysal AneNA MWSEE NaNssd
uarlangs Snwairnivssmavosdarialassauduiiui
sugauazfigungeadududou Seflenugantiosyiu
npaUsvanas 74 was Toefidguinndugd uazquih
Tnuwaa Wuduimdniiddyuesinia oduun
musTUULUARgiienAvesAUivl (Ksppen climate
classification) daninaszuidnegluwagiionawuy
vangiazTuun (Aw) Tnefigmgiiiad onaensisd
27.70 pwnwaidsauavySunanisusaulufiuiives
Jwmdndwlugiuinnin 1,200 fadiunssed

anmnsldiiausesimindulufufinuasnssu

(67.59%) loeiltng 9aelseu SudUsnaaseanis
Duimassghandnvesdmdn dunslivssloviiiau
Ussiavdusesann Wun Auiily fuiisusuuay
Awgnasns waniuandanda Anduiesay 2337
2,02 uay 1.26 vesRuAiTmTA sy

91 38 a11UR 136 ARIAN-TUIIAN 2568
NRAUITILNATAANHA

92

o, A o o e s
NN 1 WUTIANYII9NINETZINT

4.2 nadadeyanmaneatnaniiiien Landsat 8/9
Sentinel-1 uagdayadu q Misades Tasnsdou
anIuAisenliuaryszaianadeyaninaieain
ardisandosdiu (Pre-processing) waanguwan ot
Landsat wag Sentinel ngruteyailiuians
laguwanwedy Google Earth Engine (GEE) ldyndeua
Landsat 9 Tneidennniluanssioazidoavasiiui
wngUgndesldtaouiian (Sevszoviiqiuladiui
wieudmiufuiies) wielndiAssiuladiudes
Tnedn1suan w.a. 2564/2565 Fuiuil 7 $uineu
.71, 2564 \Uusiu uazyndoma Sentinel-1 Hediyyondy
(Polarization) wuu W s1eiiiou 31uau 12 iweulud
W.A. 2564 (UNT1AN-5uNAY) dusumsAnwinisiiwun
fufimzugndes uazldyadoyasaifion Landsat 8
svovia 19 fusideuunsias 2564 s Weusumnay
2564 EmSuMsAnyINSAANTAINAHENDRY ATEUARY
fuiidnsdarinassuia

ﬁm{l’az&a Landsat collection 2 level-2 983
wansiaus Landsat 8/9 \Uuteyaniwdieananaiiey
Aldsumsusznanaluduil 2 ndnie W¥unmsuuud
WasvIAdin (Geometric Correction) wazn1susuun
AruAaInLAdsuandssunauluduussennia
(Atmospheric Correction) vilvienansahdeyadanan
dhgmsussnanatunsudnlUldiuilasiilsidossuud



UNAYTKDIY

NISWIUIBaRUOVNRSANSY:AISuUSAsudIOVAIMSUS:UUNRAISAUINA (GIS)

auaaaedeulunmdisainaiiion uazimue
Feuluifiensesdoyaniwdisiifisunaguiiesnd
Jouay 20

swadieya COPERNICUS/S1_GRD gnlfiiterdntia
FoyaNINENEANATILTENTTULLIANS (SAR) Sentinel-1
GRD Lﬂum%’auaﬁgnﬂ%’u LLﬁLﬁmﬁulﬁaﬂ'lwﬂ'mLﬂﬁma
(dB) mmumiﬂimmaumﬂmi (Apply Orblt File)
uazvdndrmueaande udsiundsiiiin e
imstuiinamsemaiiasig q lagaunsauans
nszuaumsUiuufidesduduusunn faamd 2

Sentinel-1 GROH
Conpemicus Data Hub
I
] Apply Crbit Fite H Precise orbit
I
] Thermnal Nolse Removal |
I
I Border Nolse Removal |
+
1 Calibeation |
] Speckle Filtering
legitional)
Range Doppler s . e
| Tarrain comedtion Digital Elevation Model
I
] Converson 1o dB l
I
Sentinel-1 GROMH
Sigrmall o

ol g ' .
Mwi 2 UnunIwnsEyuMsUSULATeyanIwa1e Sentinel-1
SAR GRD (iassiu vngliiuinistoya

Fogarnamisdugnindamaindoutasdeyaii
luififneanainam (GRD-Border-Noise and Thermal
Noise Removal) 3ntiutiuramaindeutinnisesso
voanm iflesmnlideyanmareainamiiien Sentinel-1
wnnassnmdserty iieliasounquituiidnu uay
MM IUFUAIN1INTEAENAIUNGU (Backscatter) Ing
TrsfiweiusuuinneumeBsldantoya GRD
(Application of Radiometric Calibration Values)
Wedidoyaluvsuuidrannndeunugsitinen
oliuszwAnazyLueINTSanenw (Terrain Correction)
medeyanugudiaay (DEM) Tudrduanyine msdinw
YWondsilideuanmdrsananifiensmiutoyadisng

Tums3munuR:sbadamswaddoaINmwaIkaaIAa

mMARuvBNaKEnSanseLas (Fusels) luiluiidnm
UsedU w.a. 2564
4.3 msﬂ5::11'3awa%’auﬂmﬁmﬁuﬁmi’umiﬁmun
Hufmzugnden
4.3.1 MweneaIna ey Landsat 9 ileliin
Uszdvisnmgeandvsumsdiuun maiiudoyanann
Feendudiedidsiianssanuunanisueuoalad
(Normalized Difference Vegetation Index, NDVI) 1]
anszgndlddmsumsinuidendel fadumaded
gn1.1’1m‘lﬁ'aEhagm'i'wa"nﬂlum&ﬁnmﬁ"Lﬁ'm*?im 219
nMsuunuazRamunseiyiulnTesiuiinaates
MIMunERINTIY [15] awnseanaaindeyaninay
neafisy Landsat 9 ssaunisdi 1 Tag NIR e
WUUsT 5 Faemdudurisusalng (Near Infrared) way
R o wuusil 4 renduduns (Red)

NIR-R
NIR+R

NDVI = (1)

4.3.2 MNON8ANAUTAEN Sentinel-1 ¥1MA13
UsuanuaziBendegnnn (Resampling) 1vifiaau
auiBEABegAnIN 50 MI1TIUAT NG 10 MI1T1UUAT
warliWamesa (Lee-filter) vunm 7x7 msraiuns luns
Usuanganisazyiousuniu (Noise) legmelunim ud
vmsandfdeyaliindoiios 4 fudeya dreimada
MMTIATIENBIAUSENBUUEN (Principal Component
Analysis, PCA) fagnanadnsuanssianmii 3

= . = B = & a =
ANV 3 ATIWOIE2IIATUNEL Sentinel-1 UTIIIIAFILUNT

o
WEUATEUIUNTT PCA
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4.4 msUszananailesfudmiunisaianisel
nandndeglulssalnelainisiiaviinswssuun
Uizna‘un"ﬁiﬁ’wLLunﬁuﬁmﬂzﬂqﬂﬁaaiwﬁumwmamn
AL Landsat 8 way Sentinel 2 Ingladane3via ML
Wushduun [16] Famamsuunilliuansdnmgnioags
Hanluyateyaiifiduifivnssusiueyg wasdannsa
lulidudeyauszneunmsaianisalnandnvesdos
FeaelrannsaUsydiunandaldfinnuuiugunndeiu
(17 mdnweSiflsdiusutuleyamwdniy
(Spectral Enhancement) luusiagyntoya Me3s
Putiiunssa (Vegetation Index) Useneusie Al
flonssulvunasuuuuesealad (Normalized
Difference Vegetation Index, NDVI) sitiywssa
WUURaRtspAuLasdilisanuunenaalad (Green
Normalized Difference Vegetation Index, GNDVI)
AUl IMUUUTULNAY (Soil-Adjusted Vegetation
Index, SAVI) uagauTiiunwiensse (Enhance Vegetation
Index, EVI) sranansluaunisi 2 84 5

NDVI = 22— @
GNDVI =222 @

SAVI = =2 (1 +0.5) @
EVI = 2.5 x s )

NIR+((6XR)-(7.5%B))+1

Tneii 8 o wuudfl 2 uasithidu (Blue) G Ao wuweii 3
uasdifien (Green) R Ao WUusil 4 uasiuas (Red) NIR
o wuusiil 5 Bunsusalnd (Near Infrared) wandoya
AMEINATATBUAYNET (Time-series Composite)
fishunszuaunsmsuiudeyanmusiaziuy seiins
TaAnanvestoyansadifuuuaigan (Maximum
Composite) meilaridu ee.Reducer.max axldgndeya
dmsviinrsiuasUsananalusudaly (nwil 4) ai
FoyagnnWlULABYUULARNYBUIATBIMUAINANER
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#M0E13 (Zonal Statistics) lasidenAadAvesveuLLn
WuUAIgean (Max) itethunlidmiviiasesiaay
duiusseninemsayyiouresinnn (Pixel) uazdaya
wandnsrewadlumiedusels aniudieansadns
(Export) Tuguuuuvesdeyamsns (csv) iiteldraia
Tlumsieseianuduniug

= w ' = -
AW 4 TayanINnIEIINMIATBLLUUR MaxNDVI Uae
shapefile HanandogsemasamsuseIana

4.5 miﬁ‘i'munﬁuﬁmﬂ:ﬂqné’amwur‘iﬁuguaim
fusanesiumsdeudirtesthamithuduseureunis
Uszanana (Pre-processing) Invirtayadwiutlinasu
(Training Data) ﬁ’mm‘sﬁ%”]dmjuﬁuﬁaﬂﬂ (Region of
Interest, ROI) %38 Shapefile UszLan Polygon 398U
N3N INEIINAILT BN Az BEngIUAL
AMENBULUN HuTaNRLS Goosle Earth Pro Tunsdifi
Lianusafirnusunmenefiinunsusssnanaliegng
Wyt vusundsnmvsssazUssIanns iU sylen
firuuarAsunaquiuiildumsduaamietne (Random
Sampling) 91wy 8 Usean laun ﬁuﬁﬂqﬂé’aﬂ
(Sugarcane) w3 (Paddy field) siudUga (Cassava)
819131 (Para Rubber) gm1auda (Eucalyptus)
Undanfufy (Palm Oil) AsUgnadns (Built-up Area)
wazumanh (Water Body) uanefan1ssedi 1
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NISWIUIBaRUOVNRSANSY:AISuUSAsudIOVAIMSUS:UUNRAISAUINA (GIS)

= w o y a
A13199 1 Ysznvnsldvseleninfuwasdnaguiu

Tums3munuR:sbadamswaddoaINmwaIkaaIAa

Landsat 8
FCC 5-4-3

LULC

Street view

w

28y

sudenga

gAraUdE

Urduiisiu

T#anefiunsBeusieses (ML) 3 4n 1¥un Sanediiu
TassveUssanmiien (Artificial Neuron Network, ANN)
dane3fiuUndy (Random Forest, RF) uazdaneiiiy
nfifsuyan (Gradient Boosting, GB) agnslsfiny
msahauuuasimsBouiietediifinnuuiuduay
fsyanBnmgean anansaviulinssuingusyase
vostfinw SudustrsBlumsmaseunuudiaes s
laweswsiwes (Hyperparameter) msnvassie
mshuunyadayausaryrlnsany fduIahmsdu
wusyndeyatineaeu (Training Data) MegdniduTeyas

Landsat 8
FCC 5-4-3

LULC Street view

Wraen

NI

70 uay 30 senluyateyaiinaeunasyateyanaaoy
(Testing Data) auddtu iielddmsuiinaeuuaenaaey
uuuﬁwaaam‘iﬁ‘i']LLunwguﬁmwﬂqné’aa
Tumsinwadedf3delald3s 10-fold cross-validation
dmsuneaourileweimfinesiidmasausyavsam
vasuvuTaes tiedugrniiesimnyauiigaves
wuudreesluudazyndeya Tnanisimuadilaes
wfiweslunmageuveudasdaneifiy §198uay
09AAINALNTTIUUNYBINTNUVILITTUN T E50

wamamaaaulaasnisifiwesianamisienalul

= ' 5 = o ) o e | =
M13149N 2 ﬂTﬂ?iWﬁﬁ@U‘LaLﬂﬂ3W'15'111LW|?JTUaqaanﬂiﬂuiﬂiq'ﬂ']ﬂﬂigﬁ']“ﬁqEJ?J (ANN)

yiavaslawasnisiimes

Alawasnisfimesdmsunagau

Hidden layer
Activation
Solver

Learning rate

(100,100), (1024,1024)
TANH, RELU
SGD, ADAM

Constant, Adaptive
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= ¥ L3 = 3 o o e 1 [
A15199 3 Ansveaeulaeiniinesvesdaneiviuthay (RF)

yinvaslawainisiimes

Alaiasnisnfimaidnsunagau

Number of tree depth

Min number of sample node

Max number of trees

10, 20, 50, 100, 200, 300, 400, 500, 600, 700, 800,
900, 1000

1,2,3,4,5,6,7,8,9, 10, 100, 500, 1000

1,2,3,4,5,6,7,8,9, 10, 100, 500, 1000

é ) - £ o o ad =)
A1919% 4 emvegeulaeimsfiwefvesdaneifiunmsifieuyan (GB)

yiavadlawainisiines

Anlawasnisndimasdnsunagau

Number of estimators
Max depth

Min samples split

Min samples leaf

Learning rate

100, 200, 300, 400, 500, 600, 700, 800, 900, 1000
10, 20, 30, 100
2, 5,10, 20, 50
1,2,3,4,5

0.0001, 0.05

4.6 MIATINFABUANNYNABIVDINTTMUNINENTS
uunveusazuuuinaes Whgnseuiumsussdiuey
gNABIYBINIIMUN (Accuracy Assessment) mag5M3
a¥auvindrnunanaindey (Confusion Matrix) uas
AduusyavBlaeu uaU1 (Kohen’s kappa) iilevaday
ANUULUEITDINTTINUN TEAUNTHBNTUVBIHANTT
Suun nduthdeyafildanmsnsadeunugnios
YDUARENANITIUUNNIATIEI S AVBN VB ILUY
a”ﬂaaﬂumia‘hLLuﬂﬁuﬁ'mwxﬂ@né’auﬁmmsﬁmﬁm
Wisuifisuaneaugnaeslagsau (Overall Accuracy,
OA) anugnsiaslunsTuunseysznn (F1-Score)
WAYAIAZLULIINTEIY Z (Z-test) fszduamudesiy
Fovaz 95 INGUNANIITMUNDIN 8 Usunn Timdeiiies
2 Uszuam A (1) fuflnzdgndes way () meld
Uselmifiiudu 4 mnduuasoyanmaamesvesiui
wzugndeslviegluguuuuresnnines (Shapefile) uay
thiausluguuuureausuiinisfuuniufinzugndes

4.7 maialuuhaedhmiuNsmMaNsalanEnvey
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ﬁﬂﬁa;&aﬁrqdﬂu%‘;ﬂmauﬁaumiﬂ‘s:mawa (Pre-processing)
Uaurihgnszuiumsaiauuiiaesnansaliandndey
el nesimanuduiudimemaiianisiiaseing
AANBUUUUAN ¢ UszNauniy

1) Mlenginmsanneiadunmgnu (Multiple
Linear Regression, MLR)

2) msGeufidednuuumefidunseunanetu
(Multiple Layer Perceptron, MLP)

3) Mstseumedaneiviusiuliisindula (Decision
Tree Regression, DTR)

4) miSeuimedanaiiiuthdu (Random Forest
Regression, RFR)

5) NMFIATILINITOANBENTLUIUNMIINATY
(Gaussian Process Regression, GPR) Tngwmalindnsen
Asanasuuy MLP DTR uag RFR duludesdig
nszvIumIvagaulaesniinesnieids 10-fold
cross-validation ifielsilérnleweimmiimesfivanya
seyndoyauazuuuaes NeavBuaLantiT N 5 e 7
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= ' 3 = 3 e a4 wa e < b
A1397 5 AmsveaeulaweinniiweivesiinsBeuiiddnuuuiwesidunsounanedu (MLP)

yinvaslawainisiines

Alawasnisiimasdnsunagau

Hidden layer
Activation
Solver

Learning rate

(100,100), (1024,1024)
LOGISTIC, TANH, RELU
SGD, ADAM

Constant, Adaptive

d 1 - L7 - 2 Y ar &
15199 6 Amnsnageulaasnisilmesvesdanasiusulidndula (OTR)

yinvaslawasnisiiines

Alawasnislimasdmsunageu

Max number of tree depth

Min simple leaf

30, 50, 100, 500, 1000

1,2,3,4,5,6,7,8,9, 10, 100, 500, 1000

é ] g - L a o af i ]
A1390 7 amsveaeulaldeimilinesvesdaneiiiudndal (RFR)

yiavaslawasnisiimes

Alawasnisfimesdmsunagau

Number of estimators
Min number of sample node

Max number of trees depth

100, 200, 300, 400, 500
1,2,3,4,5
30, 50, 100, 500, 1000

4.8 M3Usziuuuuiiaesnansainanansas nvEay
AUYNABIVDIUUUTIABINITAIAMTINANEN DY
TnginuszdnsnniazilisuisuNadwsuaduuuiass
fiiluszavsnmgeanainmsvaaoushematindins ey
ﬂmﬁﬂmzﬁwﬁ'mﬁﬁwaeiawuaﬁam (Feature Importance)
u.amw‘%n%ﬁ’ﬂﬂizaw%n1wﬁu§m Faanansauseidiy
AuutusIvasAInIsiunefudfifalaase Toua
F]"lﬂ'l’lijﬂa'lﬂl,ﬂgﬂmﬁgﬂ (Mean Absolute Error, MAE)
AsnfiaesvesAinainadouridsaes (Root Mean
Square Error, RMSE) wagenduuszavuannisinauls
(Coefficient of Determination %3 R-square, R?) uay
dausluvuuuveunuiiniansainananainian
gunsaluarIsFdeiina Uty aunsaaguiiy
uwudsmsvhadfesuandunmii 5

" imags pre- grocess o vavane s/

7 Prediction
Ousrations i Y
o / [T pnp—
i ol lnen
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5. NaN15398
5.1 nansvageulamasnsilineuayusyansnm
YBIUUINAD
5.1.1 uwuudtaesnssuuniiuiinsgndos
ARBAMNENEAINATTBY Landsat 9 wag Sentinel-1
manegevlameinisiwesililudduundmiu
nssuunitufinigugndes Huniamyaleines
wisfiweivesuuuitaesndanguiiielfuuusiaes
fnaniiusransamlumsduundeyageiigasieds
10-fold cross-validation Lﬁawwmmﬂugﬂﬁawmmi
FunvesLuUTaesazuUY wansnaaaulamwes
msdlwesvausariiuuniuiutayaninaean
ALfiBy Landsat 9 way Sentinel-1 Usznausie
nan1snadavlawainisiineiveinisdiuundie
MwENeINATIFiEY Landsat 9 wudn naulawes
wiinesvewidiuun ANN Ailiuszavinngegn
Tumsdwun leun activation = Relu perceptron = (1024,
1024) learning = Adaptive Uuag solver = Adam
#adwun RF filuszavamgeaalumsdiuun Téud
maximum tree depth = 30 minimum leaf = 1 uay
number of trees = 200 uagsFLUN GB TilyiUsvavEnmW
geamlunsuun Lk learning rate = 0.05 maximum
depth = 10 minimum sample leaf = 1 minimum samples
split = 5 WA number of trees = 400 Wovieaaulawes
wmﬁma%?maﬂ'ﬁﬁi"munﬁuﬁmwzﬂ@né’asﬁwmwma
NATIHIEY Sentinel-1 wudn dduun ANN RF wag GB
Tidnenugnsiesiagsa 0.712 0.774 uax 0.766 Weld
Angulamesnslives Usenaudme sdiuwun ANN Ty
activation = Tanh perceptron =(100, 100)leaming = Adaptive
wag solver = Adam #79uun RF 19A1 maximum
tree depth = 2000 minimum leaf = 5 lLag number of
trees = 2000 kagdduun GB el learning
rate = 0.05 maximum depth = 20 minimum sample
leaf = 4 minimum samples split = 10 Wag number
of trees = 300
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5.1.2 wuudasanismansainandnsse 1430
10-fold cross-validation Wwiigaiunisveasulawmes
wisfwesiltlusswundmiunisswuniiui
wzUgnoey dielildlamesnisfiwesfimnyas
fanIzUUNITINILTBILUUTADINTig (Best
Parameters Matching) Tnsuuusiaasiisnludmsu
NMINAFBUUSENBUAIY LLUUﬁwaaauuﬁugwnﬁﬁauﬁ
Bednuuumesdunseunanetu (MLP) wuushassuy
fugnisnseuifesaneiiudulidaduls (OTR)
wagdanesiuddu (RFR) lnendulameimisiines
yoauuuiiaey MLP #liiussansnmgagadmiunis
Amsal lelA activation = Relu perceptron = (100, 100)
learning = Constant wag solver = Adam LUUA@DY
DTR lawA maximum tree depth = 1,000 W& minimum
leaf = 5 luvauefinuudans RFR Winaveaoudlawes
W13 maximumn tree depth = 30 minimum leaf = 5
waw number of trees =100 sauUUS@eslmAL
NAY (accuracy) Winfiu 0.874.0.941 wag 0.937 mMudAU
SloTaussansnmesiuusiassmanisalnananuy
fugnreanatiansiensinsonnes A mslasen
msanaaewan (MLR) n1seudilidnuuumesidy
nseuvaedu (MLP) 33Geuiesaneifuduldiinaula
(DTR) 8ana3vintndy (RFR) wagmsiinsieinsannes
nsEUIUMANA@TeY (GPR) Meumdndiugiudmiu
RdpULUVIasIwAla T 1Ein1T0nnee Usenaume
Aduszavduanimssnaula (R sauraadeulads
(MAE) uazensinTidesveseauiadourindans (RMSE)
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d ' =y UJ L]
A7 8 ANUNINTWUFIUYBILUUINGDY

Tums3munuR:sbadamswaddoaINmwaIkaaIAa

HUUINADY R? MAE RMSE
MLR 0.75 0.93 1.41
MLP 0.77 0.87 1.13
DTR 0.72 0.88 1.25
RFR 0.79 0.79 1.07
GPR 0.76 0.88 1.15

MM 8 wuushass RFR flUszAnSnmgean
Tumsmemsainananoss Trauusdugilunmsaanisal
Souay 79 Gﬁqqaﬁqﬂmﬂﬁwm 5 wuudaed lnedinu
aaaadeulumsaaniseiviniu 0.79 uag 1.07 du/ls
(Frunua1n MAE wae RMSE sudsiu) dieldiuuusiaes
fananlumseemsainandndesluiuiisminassuin

5.2 Hanssuunifuilimzugndes

5.2.1 mwgnﬁewaqmiﬁ‘imunﬁuﬁmwﬂqn
dovludminaszuiimeninaisainaiiien Landsat

9 wanaensnedl 9 Wun1svaaeud precision recall
way fl-score LieVIAABUAINNGNABILBINITTIULN
swamalastiuiinanavesdosmauusagdaduun T
ANN RF uay GB anuandiu ilesannuadwsanvineves
nsdnuunvggnunua lmilvivdelivsassnata fe
Mufmzgndosuasiiuiidu q warnnismadeuny
FuunUU ANN RF Lag GB ilafiansainanne precision
Tinanisduunseamaanigiiuiinsgndoseyd
0.84 0.95 uaw 0.95 MuE1sU

é o ; E!I & s s a 2 L o U
M19199 9 Naﬂ'ﬁﬂ'ﬂmﬂﬂa’]a‘W‘L!‘VILW']%‘UQﬂE]E]EJ‘UEN"NW]ﬂﬂ‘i:‘:LLﬂ'ﬂﬂ'JEJG‘l’J'ﬂ']LLUﬂ ANN RF waz GB 31nawang

INATABYL Landsat 9

Classifier Precision Recall F1-score
ANN 0.84 0.86 0.85
RF 0.95 0.84 0.89
GB 0.95 0.83 0.89

) o & o w
5.2.2 prmgnAssasmsiniuniuiinegnose
Tudswinaszum MmenmaisainaTiisy Sentinel-1
Wafian5tunaInA precision WUIWNTWUNKUU ANN RF

w s & w
war GB Winamsduunsrataameiuiinzgnes
ld o ar A dl L3
8t 0.76 0.77 uag 0.77 MUAAU (A13190 10) Bslod
AAnugnaesegluseiulndlfsaiu

= o & W a ar oo @ o '
137199 10 Naﬂ’]i’iﬂLL‘LIﬂﬂm’d‘ﬂu'ﬂﬂqna’ﬂEHJENﬁN‘lﬂ’JﬂﬁisLLmﬂ’mﬂ’J’ﬂ’len ANN RF Wag GB 31naIwa1e

MNAUABY Sentinel-1

Classifier Precision Recall F1-score
ANN 0.76 0.83 0.79
RF 0.77 0.80 0.78
GB 0.77 0.80 0.78
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5.2.3 nMsnagaulAaeuualULazA1ata Z Yol
uadwsAldanmaduun mssuuniufimedgndes
FenduaulumAdedlaldiinssuunduou 3 5
§iurl ANN RF uaz GB uusazisiianudiudasyaaiu
warlinadwsifinnuuanastusauiunmaiean
aile Landsat nsvadeuiiedudufisssavsnm

1 = o L a‘:r -y
Tun1sdwunudazisdndusdesinisiauuigiu

Wiguieuisnisdnuunlundazduasnagaunny
! il |
WANFY N1INAABUILITITAIALLULINATEIU Z (Z-test)
lnsfmualitisrnudeduagsening -1.96 v 1.96
ﬂi‘ ar et ar a oy dl ley
fisziuedfey 0.05 MvaaauIzAnTuNTNaLeAIs
MsTun lneRsausigiu Hy = nan1sdiuunieass
Wnsliuensnaiu wae Hy = Kan1sUUNYIeansds
NSEAIUUANGNTY NANSAFDULAAININTITIN 11

= ] o L o kg o ar L 1 =i
M15799 11 ﬂ"l'iﬁ@lﬁ'EJUﬂ'ﬂﬂJLmﬂ@]’]ﬂ’ﬂ@ﬂi—lﬂﬂ’]‘iﬂ"l&ﬂﬂwuﬂLW’]%UQﬂEl'E]ﬂiuﬁ]dﬁ’?ﬂa‘izLLﬂ’?ﬂ?Uﬂ'IWEﬂENWﬂ@IT}LﬂEJN

Landsat 9
Paired test Kappa
Z value Result
A B A B
ANN RF 0.71 0.73 3.60 Hx
ANN GB 0.71 0.73 242 Hp
RF GB 0.73 0.73 1.18 Hy

ANN ilevpaauanuuanseiuds RF wae GB wui
fifnAzuuuNAsgIU Z gl 3.60 way 2.42 MUY
Feagusntrenudesiufisziuiiudiy 0.05 msveaey
auufguufias HO wansliliiudiBn1sduunuuy ANN
TS uunimnITimssuunuuud o eeiiudity
dnAMITmuNUUL RF Way GB nansvindeuasufgu

liawnsauiies Hy Lo wansliifiuiiraainisnsauun
via 2 Aliranugniediuandefusensiioddy
TUdIUYRINITNAFDUAILUANATIVDINANITIIUUN
ﬁuiﬁmzﬂqné’aa‘[uﬁ'wﬁ'ﬂaszuﬁ"s Fldanamgean
afiLa Sentinel-1 ALliuMINAdB UGN

= 1 o & o kg ot ar L 1 =i
A19190 12 m‘imaaummmnmwaawam‘imwﬂwuwwaﬂqnaaaJ'LummﬂaizLmeamwmamnmamau

Sentinel-1
Paired test Kappa
Z value Result
A B A B
ANN RF 0.52 0.55 3.05 Ha
ANN GB 0.52 0.54 2.22 Ha
RF GB 0.55 0.54 0.83 Ho

PN 12 Ium'ﬁ‘huunﬁuﬁmn:ﬂqﬂé’aa%’wi’m
aszuf wanisduunaindd ANN enaaeunay
wanenIiuds RF way GB wuidimasiuusnnsgiu Z
agifl 3.05 way 2.22 mudduieeguentisanuidesiui
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seautisdAty 0.05 NMsVAEBUANLAFTUUNES H ) Wans
T asnsduunuuy ANN Wannsduuniishndn
Fomssauunuuudu q egelieddey dandinnssauun
WUU RF uay GB mamsvnaevauufgiuliansnsaufias
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Ho 1 uamsliiiiudmaainismsduunis 2 35lven
Augnaesliuaneeiusgreliduddiy

=t = & v_ e

5.2.4 wamsiUIsuitsuiuillnzugndesi

Tums3munuR:sbadamswaddoaINmwaIkaaIAa

IrannisduundiedanesfiunisBsuiiaiessauiy
ANENEIINATILTABY Landsat 9 wag Sentinel-1 1a
wANSlUANSI9N 13

o & A w W oa o el ow o i .
157190 13 WUﬁL‘W'13UqﬂE]f’]EIGLU‘\]Qﬁ')ﬂﬁ'ﬁﬁLLﬂ'ﬂmﬂf\ﬂﬂﬂqi'ﬂqLLuﬂﬂWWﬂ']EJﬁ]"lﬂﬂTlLﬁﬂ&l Landsat 9 waz Sentinel-1

Tne1435 ANN RF way GB

AWMEBINANUTIEY 35n133uuN Huflwrzugndos (19)
Landsat 9 ANN 268,994
RF 301,817
GB 308,704
Sentinel-1 ANN 521,650
RF 468,192
GB 453,192

ﬁl o A’ ﬂfl a
NANTIA 13 MsTuuniuiiiwzgndesluam

a
|

Woilddudunislutaed we. 2564 Fetayadoy
ﬁ’u*?iLmzﬂﬁ_jﬂé'awaqﬁ'}’m‘i’mmxuﬁumnﬁwﬁ’mmé’aﬂ
wasthamawuiidefisiuidy 459,446 15 Haa1nNn15
Fuunfeaiiiey Landsat 9 wutlywiZewssiin
wafinsounquituiiinwnaeaied Hifeaniwgnean
arfleniudl 7 Suaau 2564 Wesnwideainud
Unarneluiiuiidnudadutiilefivdesves
Tsesruthaa difiushuldiiuiemeadniesiouds
dhglssen demaliinissuuniiufinneugndesan
ameeneiien Landsat 9 Suaiiuiirainiadeu
PNAMTUAT %!qagjixwiu 268,000-309,000 15 Wity
dleldisuun ANN RF uaz GB
Tgwmidananlaiinsudlylasnmsihdeyaniwaiy
nafien Sentinel-1 Faudutoyaainaufisuwuy
synthetic aperture radar (SAR) @3150a359NaI Ul
wilagliifsiomuasening ndsnuiladrmnaniiiey
aglursadululasavdadutndusnuarannsaifu
masnusild shlanunsalddeyslufiufivus it
Unagu egulsfinmuannisasvieuvesdygyadinduin
ludnwuznsziuas dwaliiindygrnsuniunigly

awiludwaunin nssuwunlaglinmainanaiioy
sananfiguassalunsandeyayusuniy Indusied
ITUIUMIABURAIMEIM TR TR ME AN
iedrelildnmidinuamwediazlidmiuuenues
ToyaNaIINNTTUUNANENEIINATITBY Sentinel-1
(polarization W) fegasauun RF Fadussuuniili
FAsiuggean (779%) Waueiuiimnzdgndostu
fondaaszuta 468,192 13 [usuaituiiilndidseiy
foyanndriinaudosuasima (nm 6)

= 3 & o s = PV ) 2
NN 6 HANTITIMUNTUTIINIZUASDE (FUAd) JIVIRaTelnI

= a
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5.3.1 an3damsveya (Data Cleansing) igwiing
NSLUILMTAATILIILUUUTIABY
Jayadmiuusraranalunisadrsuvuingss
Usgneuse gadeyatoyarinisagviourasninany
NANTGULUUBUNTUIMIANTBULALYAS (Wuun
MaxNDVI MaxGNDVI MaxEVI wag MaxSAVI) uazdaya
warAndosTBuamasiuiitmiaaszufildanms
drsrmeauy (Fusels) Weuanwmalusuuuures
WHUNTNNEBY (Boxplot) wazwuunsBalaunsy
(Histogram) awiil 7 wuindeyaiidnunemsnszanesig
(High Distributed) MAAM@LNMSYBITRYA NGNYALY
vodfeyaiisimunnssandeadu 4 ge (Outliers) Toya
fiflanupannndeugedmasneyssansamuazaay
wiugrvewuuiiaes dndudesdinisdanistoya
neuhgnszuiunsainawuuiaes (Data Cleansing)
iWeusudnvarvesleyalilimuasivanzaudmiui
wllugadeyalunsairawuudassfauandunini 8

Diata exploratory

R R L L =

TN B = "
1] e m oA .

=i ) i ' B w w
a0 7 ANYUEYaIYaYaNauuIgn I UIUNI1IvAN1Iva4a

- - P - 5 2
(Data Cleansing) (WalmsERIT 1gNTE UIUNITAATIENAILUUUTIA

Data cleansing

[ pe——

= ar 2 o ar 2
HINN 8 ﬁﬂEwgﬁadﬂﬂyﬁﬁﬁ?ﬂﬂSSU’.‘UF?'}SW‘J‘H?WEJ‘%I&? (Data

Cleansing) ieinTeantrgnszuaums AATIsvmeuuuTIaes
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5.3.2 iamslessinndnuagiiianuddasie
wuud1a9d (Feature Importance)
TﬂfﬁLﬂ‘msﬁLmuémaa{r'mgamwmﬂmnmqLﬁﬂuﬁ'ﬁ
nafaUsEaNSnMUB LU IaRINaRAnDREMuATA
out of bag (OOB) \ievnaey Feature Importance 1¢t
radnsiuanslunmi 9

ol ' i
NN 9 A7 Feature Importance ildamnszuauns 008
YoIA VI Y13 4 Yy

5.4 Han1sAIANTsalNaNARSeEveIMUUTIARITIE]
Uszdnsnwgedn

MNNANsYRABULUUTABNT 5 LuUIABs WU
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5 B SAS
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nfudludentumsndeyaideiiuiiieuansuauas

Fruuneondu 5 929 laun esndn 7.86 Hu/ls (ansine
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HANTI LN AAEYRSDETIRANTANAIN F1-score
dane3fiu RF war GB WA ugniesgeuanad
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funmsliuselomifinuduldedsdanu SaufuiBnsi
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Abstract

The problems from the development of automotive production processes to the digital technology era
resulted in the management of the aforementioned production lines having to adjust their work processes to
be in line with changing technologies. The objectives of this research are 1) to study the components of the
development of the production line manager’s potential model, 2) to develop the production line manager’s
potential model, and 3) to create a manual for the development of managers. Production line system
to support production in the digital automotive industry. The research design is a combination of qualitative
and quantitative research. The research tools were in-depth interviews with experts and a sample questionnaire
of 400 people from executives of automotive assembly and automotive parts production in 3 provinces,
consisting of Chachoengsao, Chonburi, and Rayong Province. The statistics used are descriptive statistical
analysis, such as frequency, percentage, mean, standard deviation, exploratory factor analysis, etc.

The results of the research revealed that the development of a production line system manager’s
potential to support production in the digital automotive industry consisted of 3 main components:
knowledge, skills, and attributes for implementing the components. All of them are expanded into
sub-components that are important in order to develop the potential and create a guideline for the
development of the management’s potential in the production line system to support production in the
digital automotive industry in the future.

Keywords: Potential, Production Line Manager, Automotive Industry
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Abstract

The objectives of this research were 1) to study the elements of outsourcing business management
to increase competitive advantage 2) to develop a management model for outsourcing services business
to increase competitive advantage and 3) to develop a manual for managing outsourcing services business
toincrease competitive advantage. The subjects used in the research were senior executives and entrepreneurs
in outsourcing services. 404 people Research tools include interviews and questionnaires. Statistics used to
analyze data include: Average and standard deviation Exploratory factor analysis.

The results of the research showed that the business management model of outsourcing to enhance
competitiveness consists of 9 elements as follows: 1) Outsourcing business management, 2) Understanding
the business, 3) Targeting in marketing, 4) Success sharing, 5) Operational excellence, 6) Unity, 7) Responsibility,
8) Controlling the Information system and reporting, 9) Employee engagement. The assessment results by
experts concluded that the management model of outsourcing services business to increase competitiveness.
It is suitable to a large extent and has the possibility of implementation at the highest level. The results
of the assessment of the manual on business development guidelines for outsourcing services to enhance
competitiveness. In conclusion, the developed manual is the most appropriate and has the highest level
of application possibilities.

Keywords: Outsourcing Business Management, Model Development, Outsourcing Services Management
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Abstract

The purposes of the research were: 1) to study the components of developing the competency of
commercial pilot personnel to meet international standards. 2) to confirm the components of developing the
competency of commercial pilot personnel to international standards. The research methodology included:
1) studying the variable concerning the components of developing the competency of commercial pilot
personnel. 2) developing instrument and data collection, and 3) analyzing the data and confirming the
components of developing the competency of commercial pilot personnel to meet international standards.
Thesample and instruments used in the research include: 1)5 spedialists and related persons by semi-structured
interviews; 2) 359 pilots by using opinionnaire, and 3) 5 specialists by using opinionnaire. The statistics for
analyzing the data were frequency, percentage, arithmetic mean, standard deviation, exploratory factor

analysis and content analysis.

The findings of this research were as follows: Components of developing the competency of commercial

pilot personnel to meet international standards, consisting of 7 elements as follows: 1) Attitude 2) Personality

3) Skill 4) Knowledge 5) Safety behavior 6) internal motivation and 7) risk management competency.

Keywords: Components for Developing, The Competency, Commercial Pilot Personnel
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