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Research study on the current interesting topic in applied mathematics and computing science; do research
according to the appropriate principles and research methodology under the supervision of advisors; present the thesis
progress to the advisory committee every semester end; prepare research articles and write the thesis report in an appropriate
format

Learning outcomes: Students are able to

1. research study on an interesting topic in applied mathematics and computing science

2. do research according to the appropriate principles and research methodology

3. do research with advisor or co-advisor (if any)

4. present the thesis progress

5. prepare research articles and write the thesis report in an appropriate format
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Research study on the current interesting topic in applied mathematics and computing science; do research
according to the appropriate principles and research methodology under the supervision of advisors; present the thesis
progress to the advisory committee every semester; prepare research articles and write the thesis report in an appropriate
format

Learning outcomes: Students are able to

1. research study on an interesting topic in applied mathematics and computing science

2. do research according to the appropriate principles and research methodology

3. do research with advisor or co-advisor (if any)

4. present the thesis progress

5. prepare research articles and write the thesis report in an appropriate format
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Self-study on current interesting topics in applied mathematics and computing science and related fields
from various current literatures e.g. journals, documents, and research progress from previous works; oral presentation;
discussion; questions and answers; conclusions; write reports on seminar topic; and sharing knowledge with invited speaker
who successful in career (i.e. entrepreneur, academic)

Learning outcomes: Students are able to

1. explore the related research on information technology for application

2. collect the concepts from research articles and present to the audients

3. organize a seminar together as the team building
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Literature review related to thesis and discussion by advisors and report writing on seminar topic
Learning outcomes: Students are able to
1. discuss the related research with thesis research

2. write a report and present to the audients

3. organize a seminar together as the team building
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Module : Artificial Intelligence of Things
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Essential concepts to computer vision, artificial intelligence, machine learning, and natural language

processing; static image recognition; classification and tagging; algorithmic trading strategy; reinforcement learning;

performance improvements; scalable processing; sentiment analysis; predictive maintenance; end-to-end deep learning; object

detection and classification; content distribution; cybersecurity protection; case studies in agriculture, industry, public health,

or business

Learning outcomes: Students are able to

1. integrate internet of things technologies with artificial intelligence

2. develop a system using internet of things technologies with artificial intelligence
3. evaluate system for selecting correct tools

4. transfer the knowledge or research to community
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Sensor technology concept, design and development of intelligent embedded systems, the connection of the
internet of things (IoT) and software development; data management, environmental control, product prediction; technology
of remote sensing applications; primary and renewable energy storage; energy transformations from renewable energy
sources; smart energy management system design
Learning outcomes: Students are able to
1. integrate the selection of sensor with internet of things technologies and artificial intelligence
2. develop application and database on web with hardware devices
3. design energy system together with internet of things technologies and artificial intelligence

4. transfer the knowledge or research to community
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Module : Mathematics for Data Analysis
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Calculus of variation; vector field; Jacobi field; conjugate point; conjugate locus manifolds; Riemannian
metric; curvature; spaces of constant curvature; Rauch comparison theorem; sphere theorem; geodesic; cut point; cut locus;
Zermelo’s navigation problem; mathematical programming
Learning outcomes: Students are able to
1. apply mathematical theories for data Analysis

2. select suitable mathematical theories with characteristics of data



3. publish a manuscript

4. select suitable information for data series
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Module : Digital Analytics Service
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smart decision-making; predictive analytics; business intelligence; digital Marketing; seamless consumer
journey analytics; omni channel marketing; corporate information and data warehouse; multidimensional design; trends and
technologies in business intelligence; advanced big data analytics; data visualization; spatial data analysis; spatio-temporal
modelling; interactive/ informative reports and intuitive dashboards; social media analytics; real-time data analytics; web
analytics; case studies in agriculture, industry, public health, or business

Learning outcomes: Students are able to

1. develop a real-time data analytics system using various sources of data such as agricultural data, public
health data, business data

2. present the system using a suitable media and tool

3. explore the new research or technology for application
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Module : Ecological Data Analysis
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Concept of data analysis; data analysis lifecycle; principle of descriptive, diagnostic, predictive, and
prescriptive analysis; data storytelling; data visualization; business intelligence; recommendation system; machine learning;
spatial data analysis; cognitive and artificial intelligent in data analysis; modern technology and tools for data analysis; big
data analytics; cloud computing; SQL and NoSQL solutions for massive data management; its applications

Learning outcomes: Students are able to

1. understand techniques, process, and technologies of ecological data analysis

2. apply techniques, process, and technologies of ecological data analysis for big data analytics

3. transfer and present the knowledge of ecological data analysis methodology to user requirements
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Essential Computing Science
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Modeling process in mathematics; procedure for differential equations problems solving; concept of
statistics; statistical analysis techniques; concept tools and technics for computations; algorithmic language

Learning outcomes: Students are able to

1. simulate mathematical model and find its solution

2. generate statistical model and data visualization

3. select suitable programming languages and software

4. work as a team with have a good responsible for the duties assigned
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Artificial Intelligence
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Concepts and techniques in research of artificial intelligence; knowledge representation and inference;

artificial intelligent models; deep knowledge learning; neural networks; fuzzy sets theory and fuzzy system; evolutionary

algorithm; swarm intelligence; its applications; case studies in agriculture, industry, public health, or business



Learning outcomes: Students are able to
1. understand concepts, techniques, and applications of Al

2. transfer and present the knowledge of concepts, and techniques of Al with application form to user.
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Sensor Technology
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Sensors; monitoring system; wireless sensor technology; wireless sensor for data measurement; deployed
sensor; system maintenance; computing technology; sensor network system; real-time monitoring system; data visualization;
data analysis and interpretation
Learning outcomes: Students are able to
1. apply sensor technology with data in agriculture, industry, public health, or business
2. integrate the knowledge about sensor technology with knowledge other sciences

3. develop a system using sensor technology to solve problems in real work

4. transfer and present the knowledge to the users
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Spatial Data Analysis
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Concept of spatial data analysis; problem types in spatial data analysis; analysis of point patterns; modeling
of point patterns; analyzing spatially continuous data; spatial data visualization; analysis of area data; spatial regression;
spatio-temporal modelling; applications

Learning outcomes: Students are able to



1. find and select appropriate data for spatial data analysis
2. analyze the pattern of spatial data
3. analyze spatial data using suitable model for various case studies

4. create a visualization map for presentation
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Multivariate Analysis
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Multivariate analysis of variance; principal components analysis; factor analysis; discriminant analysis;
cluster analysis; case studies in agriculture, industry, public health, or business; computer so ftware applications
Learning outcomes: Students are able to
1 . select the appropriate analysis methods using case studies in agriculture, industry, public health, or
business

2. apply methods and knowledges to real data
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Statistical Forecasting Techniques
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Concepts of forecasting; forecasting models; forecasting techniques for time series data; forecast errors;
selection of forecasting methods; using computer software in forecasting
Learning outcomes: Students are able to
1. identify and select suitable statistical forecasting techniques

2. apply forecasting techniques to time series data and interpret outcomes of analyses
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Innovation to Support Smart Mathematical Learning
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Educational innovation; technology to support learning; innovation to support smart mathematical learning;
innovation development to support smart mathematical learning; how technology can be use in mathematical classroom;
research on innovation to support mathematical learning

Learning outcomes: Students are able to

1. explain and give an example of educational innovation

2. explain and give an example of technology to support learning

3. explain and give an example of innovation to support smart mathematical learning

4. develop innovation to support smart mathematical learning

5. explain and analyze how technology can be use in mathematical classroom

6. study, explore and present research on innovation to support mathematical learning

7. show discipline, morality, ethics, and doing for the benefit of humankind, as our motto states “Our Soul is

for the Benefit of Mankind”

934-537 Watotiay 1 3((2)-2-5)
Special Topics I
v Y a I A a ' = A I P A v
Watednlni vieanemslui q manaluladmsaumamiionslszgnd 19 lumansans  Miaule
@ 1= @ o a a I A @ o
wazdd lutilunangas Mesuienedvuilulawivdangasiiua
v = Y YA
HAANTNTFOUT: AEoudT0
A 9 A o R v A a yy
1. 18enlHma TuTad MmangauiunsalAnEIMNAIUMIINYAT QATINNITN FIHITUGY 30550 19
A g g a ' Ay Yo Y
2. FuAudoyaInems lui q awd lasuueunuela
3. aunuITenseuianssudioma TuTadnudoyansonsalAnyINMUNMIINEAT AT INNTTY

A a Y
AHITUGY H305300 14

o A Ao = @ I o Y = 7Y Y
4. AUUUINUIVYNITOUIANTTUIINNUATINTYULDED11TY ﬁ'ﬁ]ullﬂ

U U



New interesting course topics or technologies in Information Technology for applying in interesting fields
and not in the curriculum; the course description is based on the curriculum's requirement

Learning outcomes: Students are able to

1. select a suitable technology for case studies in agriculture, industry, public health, or business

2. explore the new topics or technologies

3. develop a research or innovation with technology and data or case studies in agriculture, industry, public

health, or business

4. do the research or innovation together with participants and lecturer
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New interesting course topics or technologies in analytics and application for applying in interesting fields
and not in the curriculum; the course description is based on the curriculum's requirement

Learning outcomes: Students are able to

1. select a suitable technology for case studies in agriculture, industry, public health, or business

2. explore the new topics or technologies

3. develop a research or innovation with technology and data or case studies in agriculture, industry, public

health, or business

4. do the research or innovation together with participants and lecturer
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