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AUN 1

Expected Learning Outcomes

a.

Criterion 1

1.

The formulation of the expected learning outcomes takes into account and reflects
the vision and mission of the institution. The vision and mission are explicit and
known to staff and students.

The programme shows the expected learning outcomes of the graduate. Each course
and lesson should clearly be designed to achieve its expected learning outcomes
which should be aligned to the programme expected learning outcomes.

The programme is designed to cover both subject specific outcomes that relate to
the knowledge and skills of the subject discipline; and generic (sometimes called
transferable skills) outcomes that relate to any and all disciplines e.g. written and
oral communication, problem-solving, information technology, teambuilding skills,
etc.

The programme has clearly formulated the expected learning outcomes which

reflect the relevant demands and needs of the stakeholders.

NAN15UTSLHUNULDY

Lo AZLUY

1 2 3 4 5 6 7

1.1 The expected learning outcomes v
have been clearly formulated and
aligned with the vision and mission

of the university [1,2]

1.2 The expected learning outcomes v
cover both subject specific and
generic (i.e. transferable) learning

outcomes [3]

1.3 The expected learning outcomes v
clearly reflect the requirements of

the stakeholders [4]

Overall opinion v
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AUN 2

Programme Specification

Criterion 2

programme.

and the relationship of the programme and its study elements.

1. The Institution is recommended to publish and communicate the programme and
course specifications for each programme it offers, and give detailed information

about the programme to help stakeholders make an informed choice about the

2. Programme specification including course specifications describes the expected
learning outcomes in terms of knowledge, skills and attitudes. They help students
to understand the teaching and learning methods that enable the outcome to be

achieved; the assessment methods that enable achievement to be demonstrated;

NaN15UTLHUAULDS
Lnaua AZHUL
1 2 4 7

2.1 The information in the programme v

specification is comprehensive and up-to-

date [1,2]
2.2 The information in the course specification

is comprehensive and up-to-date [1,2]
2.3 The programme and course specifications v

are communicated and made available to

the stakeholders [1,2]

Overall opinion
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AUN 3

Programme Structure and Content

Criterion 3

1.

The curriculum, teaching and learning methods and student assessment are
constructively aligned to achieve the expected learning outcomes.

Learning management

2. The curriculum is designed to meet the expected learning outcomes where the
contribution made by each course in achieving the programme's expected learning
outcomes is clear.

3. The curriculum is designed so that the subject matter is logically structured,
sequenced, and integrated.

4. The curriculum structure shows clearly the relationship and progression of basic
courses, the intermediate courses, and the specialised courses.

5. The curriculum is structured so that it is flexible enough to allow students to pursue
an area of specialisation and incorporate more recent changes and developments
in the field.

6. The curriculum is reviewed periodically to ensure that it remains relevant and up-
to-date.
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LNEua ALY
1 2 3 4 5 6 7
3.1 The curriculum is designed based on v

constructive alignment with the expected

learning outcomes [1]

3.2 The contribution made by each course to v
achieve the expected learning outcomes

is clear [2]

3.3 The curriculum is logically structured, v
sequenced, integrated and up-to-date

(3,4,5,6]

Overall opinion v
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3.1 The curriculum is designed based on constructive alignment with the expected

learning outcomes
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3.3 The curriculum is logically structured, sequenced, integrated and up-to-date
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AUN 4
Teaching and Learning Approach

NAN1SUTLNUAULDY
Wnauai AZWUY
1 2 3 4 5 6 7
4.1 The educational philosophy is well v
articulated and communicated to all
stakeholders [1]
4.2 Teaching and learning activities are v
constructively aligned to the
achievement of the expected learning
outcomes [2,3,4,5]
4.3 Teaching and learning activities v
enhance life-long learning [6]
Overall opinion v
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4.1 The educational philosophy is well articulated and communicated to all
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4.2 Teaching and learning activities are constructively aligned to the achievement of the

expected learning outcomes
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4.3 Teaching and learning activities enhance life-long learning
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AUN 5

Student Assessment

Criterion 5

1.

Assessment covers:

a. New student admission

b. Continuous assessment during the course of study

c. Final/exit test before graduation
In fostering constructive alisnment, a variety of assessment methods should be
adopted and be congruent with the expected learning outcomes. They should
measure the achievement of all the expected learning outcomes of the
programme and its courses.
A range of assessment methods is used in a planned manner to serve diagnostic,
formative, and summative purposes.
The student assessments including timelines, methods, regulations, weight
distribution, rubrics and grading should be explicit and communicated to all
concerned.
Standards applied in assessment schemes are explicit and consistent across the
programme.
Procedures and methods are applied to ensure that student assessment is valid,
reliable and fairly administered.
The reliability and validity of assessment methods should be documented and
regularly evaluated and new assessment methods are developed and tested.

Students have ready access to reasonable appeal procedures.
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5.1 The student assessment is
constructively aligned to the
achievement of the expected

learning outcomes [1,2]

5.2 The student assessments
including timelines, methods,
regulations, weight distribution,
rubrics and grading are explicit
and communicated to students

[4,5]

5.3 Methods including
assessment rubrics and marking
schemes are used to ensure
validity, reliability and fairness of

student assessment [6,7]

5.4 Feedback of student
assessment is timely and helps to

improve learning [3]

5.5 Students have ready access

to appeal procedure [8]

Overall opinion
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5.1 The student assessment is constructively aligned to the achievement of the

expected learning outcomes
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5.2 The student assessments including timelines, methods, regulations, weight distribution,
rubrics and grading are explicit and communicated to students
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5.3 Methods including assessment rubrics and marking schemes are used to ensure validity,
reliability and fairness of student assessment
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5.4 Feedback of student assessment is timely and helps to improve learning
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5.5 Students have ready access to appeal procedure
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AUN 6
Academic Staff Quality

Criterion 6

1.

10.

Both short-term and long-term planning of academic staff establishment or needs
(including succession, promotion, re-deployment, termination, and retirement plans) are
carried out to ensure that the quality and quantity of academic staff fulfil the needs for
education, research and service.
Staff-to-student ratio and workload are measured and monitored to improve the quality of
education, research and service.
Competences of academic staff are identified and evaluated. A competent academic staff
will be able to:

® design and deliver a coherent teaching and learning curriculum;

® apply a range of teaching and learning methods and select most appropriate assessment

methods to achieve the expected learning outcomes;

® develop and use a variety of instructional media;

® monitor and evaluate their own teaching performance and evaluate courses they deliver;

® reflect upon their own teaching practices; and

® conduct research and provide services to benefit stakeholders
Recruitment and promotion of academic staff are based on merit system, which includes
teaching, research and service.
Roles and relationship of academic staff members are well defined and understood.
Duties allocated to academic staff are appropriate to qualifications, experience, and
aptitude.
All academic staff members are accountable to the university and its stakeholders, taking
into account their academic freedom and professional ethics.
Training and development needs for academic staff are systematically identified, and
appropriate training and development activities are implemented to fulfil the identified
needs.
Performance management including rewards and recognition is implemented to motivate
and support education, research and service.
The types and quantity of research activities by academic staff are established, monitored

and benchmarked for improvement.
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6.1 Academic staff planning (considering
succession, promotion, re-deployment,
termination, and retirement) is carried out to
fulfil the needs for education, research and

service [1]

6.2 Staff-to-studentratio and workload are
measured and monitored to improve the

quality of education, research and service [2]

6.3 Recruitment and selection criteria including
ethics and academic freedom for
appointment, deployment and promotion are

determined and communicated [4,5,6,7]

6.4 Competences of academic staff are

identified and evaluated [3]

6.5 Training and developmental needs of
academic staff are identified and activities are

implemented to fulfil them [8]

6.6 Performance management including
rewards and recognition is implemented to
motivate and support education, research and

service [9]

6.7 The types and quantity of research
activities by academic staff are established,
monitored and benchmarked for improvement

[10]

Overall opinion

67




nan 15Ul AUN 6

6.1 Academic staff planning (considering succession, promotion, re-deployment,
termination, and retirement) is carried out to fulfil the needs for education, research
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6.2 Staff-to-studentratio and workload are measured and monitored to improve the

quality of education, research and service
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6.3 Recruitment and selection criteria including ethics and academic freedom for

appointment, deployment and promotion are determined and communicated
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6.4 Competences of academic staff are identified and evaluated
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6.5 Training and developmental needs of academic staff are identified and

activities are implemented to fulfil them
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6.6 Performance management including rewards and recognition is implemented

motivate and support education, research and service
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6.7 The types and quantity of research activities by academic staff are established,
monitored and benchmarked for improvement
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Full-Time Equivalent (FTE) ¥@%13158Uszduangns

Category

M

Total

Headcounts

FTEs

Percentage of PhDs

Professors

Associate/

Assistant Professors

Full-time Lecturers

20%

Part-time Lecturers

Visiting Professors/

Lecturers

Total

20%
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Full-Time Equivalent (FTE) 289819158 lua1v1381

Category M

Total

Percentage of PhDs

Headcounts FTEs

Professors

Associate/

Assistant Professors

Full-time Lecturers 9

15

24

66.67%

Part-time Lecturers

Visiting Professors/

Lecturers

Total 9

15

24

66.67%

Staff-to-student Ratio (311218115 TUTIUIUDIITINIMUALUANUIIYN)

Academic Year | Total FTEs of Academic

Total FTEs of students| Staff-to-student

staff Ratio
2561 1:8
Research Activities
Types of Publication
No. of
Academic Total Publications
Year ln__hOL_lse/ National| Regional | International Per Academic
Institutional Staff
2561 2 5 7 =7/5
(1.4/A1)

wnewn Muruensdiduiiuvinerasdenizenansdlsedmangns
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AUN 7
Support Staff Quality

Criterion 7

1.

Both short-term and long-term planning of support staff establishment or needs of
the library, laboratory, IT facility and student services are carried out to ensure that
the quality and quantity of support staff fulfil the needs for education, research and
service.

Recruitment and selection criteria for appointment, deployment and promotion of
support staff are determined and communicated. Roles of support staff are well
defined and duties are allocated based on merits, qualifications and experiences.
Competences of support staff are identified and evaluated to ensure that their
competencies remain relevant and the services provided by them satisfy the
stakeholders' needs.

Training and development needs for support staff are systematically identified, and
appropriate training and development activities are implemented to fulfil the
identified needs.

Performance management including rewards and recognition is implemented to

motivate and support education, research and service.
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7.1 Support staff planning (at the library,
laboratory, IT facility and student
services) is carried out to fulfil the needs
for

education, research and service [1]

7.2 Recruitment and selection criteria for
appointment, deployment and
promotion are determined and

communicated [2]

7.3 Competences of support staff are

identified and evaluated [3]

7.4 Training and developmental needs of
support staff are identified and activities

are implemented to fulfil them [4]

7.5 Performance management including
rewards and recognition is implemented
to motivate and support education,

research and service [5]

Overall opinion
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nan1sauUnNnagl AUN 7

7.1 Support staff planning (at the library, laboratory, IT facility and student services) is
carried out to fulfil the needs for education, research and service
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7.2 Recruitment and selection criteria for appointment, deployment and promotion
are determined and communicated
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7.3 Competences of support staff are identified and evaluated
1LavmAngduldsenmagadnvaurlunthivesyaannsaneatvayul fogrsdaau dmiuns
UsziflungAnssun1sufumsnenis lauwn anuaunsadNaussausan 91U 5 aussouy ail
1) 938593 Manefs n1sdssmuLazdsengRufoRedsgndounnzauisanunguuie
ANISITHN FTTIWTTULMIVITNUALITIOTUTTUYARINT UNVINGNGUAIVAIUATUNS
2) shutiugFuuinig mneia anwsislauazarumensuilunmslivinisundidlddde
fundnsie
3) maviheudufiu vanes anuddlafiaginususulBududuniaesfiveu mienu
vioaniunuisaruansolumsaduas snvduiusnmduainnludiy
4) mnudenalunuerdn waneis avwaulalils dauewd awanunsavesaulunis
UjvanthfidionisAnen Auadt uazimuinuiessgiedoilos suatunsauszyndldniing
Uszaunsal dhfunsufoRouliAnsadugms
5) nMssawadunys e pasjaiuiiesufiRutiisensliivieliAuinnsgiuiier
mMsaaimuInanuionszuuMsUTRnummITvIneiien wazvihnie viafeonalinedile
aunsanseyilaunneu
2. fmsadiszuunsUssiiuanssousyrannsaesatuayulae fuvine 1§ sasvanuaiuns
lafmuandninaEiLagIsn1sussiunansu)iRs N svesyraInsanvativayy il
(1) seumsuszidiu Windunsussiuransufifsnstes 2 seu audsudssana el
1.1) afefl 1 sgwietudl 1 Aenay - 31 unsiay
1.2) Asaft 2 sewrinetuil 1 NUAMUS - 31 nsngIAY
(2) padUsznaunsUsmliuuardnduAmintinlunsUsadu
2.1) nadugrdvesny Fndrniuninlumsussaiiu Sovas 80
2.2) NeRNIIUMSUHURTIUNS druhmiinlunsUsadu fesar 20
(3) MartwuasERuRansUsTiiy weseiunansussdiueanifu 5 sedu il

[y

- SYAUAAY  ASLUUSINSBYAY 90 — 100

[y

VAN ATLUUSINSREAY 80 — 89

afl
ee

[

- SYAUR ATLUUSINSBEAY 70 — 79

81



-szauneld  AzuuuTIuSesay 60 - 69
- #eaufuuse libhumsvsadiu wagldldfunmsiiansadfiuaing avuuutesnin
Jowag 60
(@) szfumsdssdu fvuelilineUsadu 3 sy feil
4.1) szduil 1 nsuszfiudiyana lasanznssun1svesnIAIvIvionteny

£%
£y v v Y

Weuwinnadn waghesdigusdutyedududunssunig

B
4.2) sefuil 2 AngnITUNMINAUNTosHanIsUsEiuNTURURT 9N TIEduAnE YT
Mg

4.3) s¥uil 3 AnugnTTuNINdunTeNaUTHuNTUTRT U TTER UL ANende
LAUANENTIUNITUIMNTIUYARANNIINE Y

3. UNINEIABAITaIURTUNS lannuandninasinisusziliungfnssunisuuRsivnisane
auayy fail

1) AU TaRNaNsIauznan (Core Competency)

2) AMUENINTALTIFUTIOULAIUNITUIINT (Managerial Competency)

3) ANUANNNTALTIANTTOULAIUIV N (Functional Competency) TvildanaunauIunsy
AUTTOULVRIWYNINGITY Yaansanatuayy iuseilluaussausde 1) 91uiu 5 U8 wazde 3)
$1uau 3 4o yamnsaeatiuayuiidisaiumisiuing Wssluanssaugde 1) S1uau 5 9o was
Tidenaussauzlu 2) wazvie 3) audwu 3 9o medssivaussouslindulumundninasiuazis
Uszllunan1suURsunisuesunansaeauayu

4. in332y warUselluaussausnan AMUIAINEAINT sATedEgatuAYY JN1TATIUANIS
UsziuuuusDafidaiau uazielianeivnmslatdnlunsssiiunansufiRmuveadmihiians
atfuayueg

5 yaansagauayuannsaufiRnuldnuanssousvan wagnunuantRnuildtmun
1§ wiilosnnanszamdiinn uagszuunsuimsnuvesinenvmduuuusmguiiviausansam

linsuiRnurlaliauyseiiieme

82



7.4 Training and developmental needs of support staff are identified and activities are
implemented to fulfil them
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7.5 Performance management including rewards and recognition is implemented to
motivate and support education, research and service
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AUN 8
Student Quality and Support

Criterion 8

1. The student intake policy and the admission criteria to the programme are clearly
defined, communicated, published, and up-to-date.

2. The methods and criteria for the selection of students are determined and
evaluated.

3. There is an adequate monitoring system for student progress, academic
performance, and workload, student progress, academic performance and
workload are systematically recorded and monitored, feedback to students and
corrective actions are made where necessary.

4. Academic advice, co-curricular activities, student competition, and other student
support services are available to improve learning and employability.

5. In establishing a learning environment to support the achievement of quality
student learning, the institution should provide a physical, social and psychological
environment that is conducive for education and research as well as personal

well-being.
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8.1 The student intake policy and
admission criteria are defined,
communicated, published, and

up-to-date [1]

8.2 The methods and criteria for
the selection of students are

determined and evaluated [2]

8.3 There is an adequate
monitoring system for student
progress, academic performance,

and workload [3]

8.4 Academic advice, co-curricular
activities, student competition,
and other student support
services are available to improve

learning and employability [4]

8.5 The physical, social and
psychological environment is
conducive for education and
research as well as personal well-

being [5]

Overall opinion
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nan1satuaIunnsnel AUN 8

8.1 The student intake policy and admission criteria are defined, communicated,

published, and up-to-date
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8.2 The methods and criteria for the selection of students are determined and
evaluated
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8.3 There is an adequate monitoring system for student progress, academic
performance, and workload
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8.4 Academic advice, co-curricular activities, student competition, and other student
support services are available to improve learning and employability
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8.5 The physical, social and psychological environment is conducive for education and

research as well as personal well-being
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AUNY9

Facilities and Infrastructure

Criterion 9

1.

The physical resources to deliver the curriculum, including equipment, materials
and information technology are sufficient.

Equipment is up-to-date, readily available and effectively deployed.

Learning resources are selected, filtered, and synchronised with the objectives of
the study programme.

A digital library is set up in keeping with progress in information and
communication technology.

Information technology systems are set up to meet the needs of staff and
students.

The institution provides a highly accessible computer and network infrastructure
that enables the campus community to fully exploit information technology for
teaching, research, services and administration.

Environmental, health and safety standards and access for people with special

needs are defined and implemented.
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9.1 The teaching and learning
facilities and equipment (lecture
halls, classrooms, project rooms,
etc.) are adequate and updated to

support education and research [1]

9.2 The library and its resources are
adequate and updated to support

education and research [3,4]

9.3 The laboratories and equipment
are adequate and updated to

support education and research [1,2]

9.4 The IT facilities including e-
learning infrastructure are adequate
and updated to support education

and research [1,5,6]

9.5 The standards for environment,
health and safety; and access for
people with special needs are

defined and implemented [7]

Overall opinion

95



nan1satiuIunNsng AUN 9

9.1 The teaching and learning facilities and equipment (lecture halls, classrooms,

project rooms, etc.) are adequate and updated to support education and research
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9.2 The library and its resources are adequate and updated to support education and
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and research
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9.3 The laboratories and equipment are adequate and updated to support education
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9.4 The IT facilities including e-learning infrastructure are adequate and updated to

support education and research
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9.5 The standards for environment, health and safety; and access for people with

special needs are defined and implemented
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AUN 10

Quality Enhancement

Criterion 10

1.

The curriculum is developed with inputs and feedback from academic staff,
students, alumni and stakeholders from industry, government and professional
organisations.

The curriculum design and development process is established and it is periodically
reviewed and evaluated. Enhancements are made to improve its efficiency and
effectiveness.

The teaching and learning processes and student assessment are continuously
reviewed and evaluated to ensure their relevance and alignment to the expected
learning outcomes.

Research output is used to enhance teaching and learning.

Quality of support services and facilities (at the library, laboratory, IT facility and
student services) is subject to evaluation and enhancement.

Feedback mechanisms to gather inputs and feedback from staff, students, alumni

and employers are systematic and subjected to evaluation and enhancement.
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10.1Stakeholders’needs and feedback v
serve as input to curriculum design and

development [1]

10.2 The curriculum design and v
development process is established
and subjected to evaluation and

enhancement [2]

10.3 The teaching and learning v
processes and student assessment are
continuously reviewed and evaluated
to ensure their relevance and

alisnment [3]

10.4 Research output is used to v

enhance teaching and learning [4]

10.5 Quality of support services and v
facilities (at the library, laboratory, IT
facility and student services) is
subjected to evaluation and

enhancement [5]

10.6 The stakeholder’s feedback v
mechanisms are systematic and
subjected to evaluation and

enhancement [6]

Overall opinion v
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10.1 Stakeholders’needs and feedback serve as input to curriculum design and

development
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10.2 The curriculum design and development process is established and subjected to

evaluation and enhancement
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10.3 The teaching and learning processes and student assessment are continuously

reviewed and evaluated to ensure their relevance and alignment
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10.4 Research output is used to enhance teaching and learning
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10.5 Quality of support services and facilities (at the library, laboratory, IT facility and

student services) is subjected to evaluation and enhancement
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10.6 The stakeholder’s feedback mechanisms are systematic and subjected to

evaluation and enhancement
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AUN 11
Output

Criterion 11

1.

The quality of the graduates (such as pass rates, dropout rates, average time to
graduate, employability, etc.) is established, monitored and benchmarked; and the
programme should achieve the expected learning outcomes and satisfy the needs
of the stakeholders.

Research activities carried out by students are established, monitored and
benchmarked; and they should meet the needs of the stakeholders.

Satisfaction levels of staff, students, alumni, employers, etc. are established,

monitored and benchmarked; and that they are satisfied with the quality of the

programme and its graduates.
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11.1 The pass rates and dropout rates are
established, monitored and benchmarked for

improvement [1]

11.2 The average time to graduate is
established, monitored and benchmarked for

improvement [1]

11.3 Employability of graduates is
established, monitored and benchmarked for

improvement [1]

11.4 The types and quantity of research
activities by students are established,
monitored and benchmarked for

improvement [2]

11.5 The satisfaction levels of stakeholders
are established, monitored and benchmarked

for improvement [3]

Overall opinion
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nan1satuauaNsnel AUN 11

11.1 The pass rates and dropout rates are established, monitored and benchmarked

for improvement
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11.2 The average time to graduate is established, monitored and benchmarked for

improvement
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11.3 Employability of graduates is established, monitored and benchmarked for

improvement
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11.4 The types and quantity of research_activities by students are established,

monitored and benchmarked for improvement
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11.5 The satisfaction levels of stakeholders are established, monitored and

benchmarked for improvement
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Abstract

This research aims to analyze the area suitable for oil palm plantation in Surat Thani province by using Geographic
Information System, Remote Sensing data, Analytic Hierarchy Process (AHP) and Weighted Linear Combination (WLC).
By relevant thematic layers, this study uses soil types, soil drainage capability, soil depth, rainfall, temperature, relative
humidity, water resource, road, slope and elevation, which were recorded in the geographical form. The contributing
factors played a very important role in oil palm plantation suitability, the weights were specified by either expert or
agriculturist. The analysis on the deterministic attributes (factors) that had been derived from the AHP indicated that
the most prominent factors were water resource, rainfall, soil types and soil drainage capability. The results indicated
that, there is an area sitable for the oil palm plantation in Surat Thani province. A suitable area about 3,210.45 square
kilometers. The suitable areas included Phrasaeng district, Wiang Sa district, Chai Buri district, Tha Chana district and
Vibhavadi district.

Keywords : Oil-Palm Plantation, AHP, WLC
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Abstract—The need to treat illnesses or deterioration of the legs caused by
accidents, rheumatism, muscular weakness, paralysis or bone diseases has in-
creased. Paraplegic patients need physical therapy to mitigate their condition.
This study developed a gamification smartphone application for leg physical
therapy. The application was implemented for patients using Android Operating
System smartphones. The smartphone was attached to the walking support
equipment. The accelerometer sensor of the smartphone was utilized to measure
distance, time, and number of steps. The application acquired data from the sen-
sor, and processed and stored the data in a server, to enable assessment of criti-
cal conditions. Moreover, this system would report the evaluation of physical
therapy on a weekly basis. Alerts of physiotherapy treatment could be set in this
application. The advantages of the application include increasing the patient’s
motivation for the therapy, performed by themselves at home, and the results
could be used for planning treatments by a physician.

Keywords—Gamitfication, Leg physical therapy, Walking Application, Motiva-
tion.

1 Introduction

Recent statistics of the Department of Highways, Ministry of Transport, indicate
878,888 people in year 2017 suffering injuries, and the annual numbers tend to in-
crease in Thailand [1]. The prevalence of leg injuries has also increased. Illness and
deterioration of the legs can be caused by rheumatism, muscular weakness, or bone
diseases, and these have also increased. Physical therapy treatment of legs has become
an important challenge. Patients with leg problems are encouraged to have physical
therapy to recover as well as possible after injuries. This requires significant resources
allocated from nurses and physiotherapists providing healthcare. They need to provide
plans for mobility assistance. In fact, the number of physiotherapists in Thailand is
currently considered insufficient. The patients need to be able to walk independently,
especially in their home environments.

Various assistive technologies and devices have been developed to help medical
professionals, including products for assisted living. Exoskeletons have been used in
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Abstract: Road geometry is pertinent information in var-
ious GIS studies. Reliable and updated road information
thus calls for conventional on-site survey being replaced
by more accurate and efficient remote sensing technology.
Generally, this approach involves image enhancement and
extraction of relevant features, such as elongate gradient
and intersecting corners. Thus far, its implication is often
impeded by wrongly extraction of other urban peripher-
als with similar pixel characteristics. This paper therefore
proposes the fusion of THEOS satellite image and topo-
graphic derivatives, obtained from underlying Digital Sur-
face Models (DSM). Multi-spectral indices in thematic lay-
ers and surface properties of designated roads were both
fed into state-of-the-art machine learning algorithms. The
results were later fused, taken into account consistently
leveled road surface. The proposed technique was thus
able to eliminate irrelevant urban structures such as build-
ings and other constructions, otherwise left by conven-
tional index based extraction. The numerical assessment
indicates recall of 84.64%, precision of 9740% and overall
accuracy of 97.78%, with 0.89 Kappa statistics. Visual in-
spection reported herewith also confirms consistency with
ground truth reference.

Keywords: road extraction; spectral indices; data fusion;
DSM; THEOS

1 Introduction

Computerized Remote Sensing (RS) technology has
presently been adopted in various fields, ranging from
geographical environment, hydrology to ecology and
other administrative tasks, tackling both urban and rural
issues. These include but not limited to transportation and

Supattra Puttinaovarat: Ph.D., Prince of Songkla University, Surat
Thani Campus, Thailand
*Corresponding Author: F Horkaew: Suranaree Univer-

sity of Technology Muang, Thailand, E-mail: phorkaew@sut.ac.th

aOpen Access. 2018 Paramate Hork and Putti;

navigation, logistic distribution route scheduling, urban
planning and growth analysis, public hazard mitigation,
and natural resource management, etc. Existing studies
generally approached these issues by first extracting
objects of interest from remotely sensed maps [1-3], with
respect to underlying land covers and/ or other man-made
structures (e.g., buildings, constructions and roads,
etc.) [4], and then analyzing their shape characteristics.
Among many other structures, road is considered one
of the most crucial requisites for subsequent geograph-
ical analyses, since it serves as a connective passage of
concerning elements. Reliable and most updated details
on roads network and their geometrical properties are
important to ensure informed planning. A government
takes into account road information, for instances, in al-
locating resources, devising appropriate urban planning,
and preparing contingency evacuation routes, etc. [5, 6].
The enterprise sectors also rely on road network for
designing their economically efficient logistic strategy [7].
In addition to these institutional interests, individuals
may well benefit from these information for navigating
them to unfamiliar locations via most economic or fastest
routes [8]. Accordingly, without the most recent and
reliable road data, these provisions cannot be met so
effectively and as such traditional on-site human survey,
despite its accuracy, has no longer been an efficient means
of serving such information.

Satellite imaging has increasingly become much ac-
cepted alternative. Extracting roads or classifying their
pixels from satellite images has advantages of being ap-
parently accurate and most up to date. In addition, the
modality is more cost effective, compared to conventional
expedition, in terms of both human resource and ex-
penses. Applying computerized techniques for analyzing
these images could potentially lessen requirement for in-
terpretation by an expert. According to recent literature,
there were five imaging modalities employed in this sce-
nario, i.e., satellite, radar, aerial, Lidar and digital terrain
images. Nonetheless, superior extractions obtained from
high resolution satellite images, e.g., WorldView, Quick-
Bird, SPOT, IKONOS and THEOS, etc., [9-11] have made
them prevailing. Computerized road extraction methods
can be categorized into two groups, that are fully- and
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Abstract—The common problem that is mostly found in urban areas and the
organizations that provide services to large numbers of people such as
government agencies, universities, department stores and hospitals, is the
insufficient car parking areas. This problem is the result of the continually
increasing number of vehicles. Furthermore, the car parking management is
also insufficient, and the service users thus waste their time and fuel searching
for an available parking space. The objective of this research was to develop a
mobile application for smart car parking using Radio-Frequency Identification
(RFID) and the Internet of Things (IoT), which can detect the available parking
spaces, thereby saving time for people. Moreover, the parking area
management is more efficient as it minimizes the limitations of the
conventional system in which the users have to access a web application that is
unable to automatically alert them when the status of a parking space has
changed. Additionally, the data can be applied to the management and planning,
such as analyzing the numbers of vehicles daily to compare with the number of
parking spaces to determine whether it is sufficient or not in order to
appropriately improve and provide more parking spaces.

Keywords—Smart Car Parking, Mobile Application, loT, RFID

1 Introduction

Nowadays, Thailand and countries worldwide use more cars, which leads to many
problems such as road accidents, [1] traffic congestion in many areas [2], and waste of
fuel and energy [3]. One of the significant problems that agencies and organizations
often encounter is the problem of insufficient car parking [4]. Moreover, the car
parking management is inefficient as most parking lots apply a conventional
management system, managed by staff or manpower. Furthermore, most places have
no management system, therefore the problem still exists. The agencies and
organizations that encounter this problem are department stores, government offices,
and educational institutions where large numbers of vehicles access the area daily.

4 http://www.i-jim.org
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Abstract—The need to treat illnesses or deterioration of the legs caused by
accidents, rheumatism, muscular weakness, paralysis or bone diseases has in-
creased. Paraplegic patients need physical therapy to mitigate their condition.
This study developed a gamification smartphone application for leg physical
therapy. The application was implemented for patients using Android Operating
System smartphones. The smartphone was attached to the walking support
equipment. The accelerometer sensor of the smartphone was utilized to measure
distance, time, and number of steps. The application acquired data from the sen-
sor, and processed and stored the data in a server, to enable assessment of criti-
cal conditions. Moreover, this system would report the evaluation of physical
therapy on a weekly basis. Alerts of physiotherapy treatment could be set in this
application. The advantages of the application include increasing the patient’s
motivation for the therapy, performed by themselves at home, and the results
could be used for planning treatments by a physician.

Keywords—Gamitfication, Leg physical therapy, Walking Application, Motiva-
tion.

1 Introduction

Recent statistics of the Department of Highways, Ministry of Transport, indicate
878,888 people in year 2017 suffering injuries, and the annual numbers tend to in-
crease in Thailand [1]. The prevalence of leg injuries has also increased. Illness and
deterioration of the legs can be caused by rheumatism, muscular weakness, or bone
diseases, and these have also increased. Physical therapy treatment of legs has become
an important challenge. Patients with leg problems are encouraged to have physical
therapy to recover as well as possible after injuries. This requires significant resources
allocated from nurses and physiotherapists providing healthcare. They need to provide
plans for mobility assistance. In fact, the number of physiotherapists in Thailand is
currently considered insufficient. The patients need to be able to walk independently,
especially in their home environments.

Various assistive technologies and devices have been developed to help medical
professionals, including products for assisted living. Exoskeletons have been used in
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Abstract. In this paper, we proposed medical diagnostic system on mobile
application using association rule extraction from text mining. The text mining was
applied to achieve the knowledge discovery from historical medical data. This work
aims to design and develop the system to medical diagnostic on mobile application
supporting Thai language. Moreover, web application was built to manage
knowledge achievement for using on mobile application by user or patient. The
proposed system will discover the implication knowledge with association rules
derived from Apiori algorithm to advice co-symptom of diagnosing to achieve more
correctly on user’s mobile. The implemented system was tested by user. The result
shows that the proposed system can suggest co-symptom to achieve more
correctness for medical diagnostic.

Keywords. Medical Diagnostic System, Association Rule, Apiori algorithm,
Knowledge discovery

Introduction

The advancement of technology is evolving rapidly, especially mobile application,
brought countless benefits to citizens. The user can use mobile application anytime and
anywhere to get information that access to internet or not. For this reason, accessibility
of medical information is easy for user or patient. However, a large of scale of medical
data on internet remains a problem to use. Thus, this paper applied the data mining
technique to achieve the discovery knowledge for medical diagnostic system.

ke orresponding Author: Jirapond Muangprathub, Faculty of Science and Industrial Technology, Prince
of Songkla University, Suratthani Campus, Surattani 84000, Thailand; E-mail: jirapond.m@psu.ac.th
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Abstract

An abrasive wear tester was obtained by equipping a polishing machine with a specimen holding
system. The test results for SKD11 and SCM440 steels were consistent with the standard pin on disk
test. The main objective of developing this tester was to use it on thin and small-sized specimens.
Thermal glue was applied to fix these wear test specimens, instead of using nuts or screws, or
embedding them into epoxy resin. Influences of the factors specimen size, test time, load, speed, and
environment (dry and wet conditions) on wear in the test were studied with both high speed steel
(HSS) and high carbon (High C) steel blades. The results show that larger specimens of both materials
had less wear, because at a constant loading force the pressure decreased with area of the specimen.
Wear increased with testing time, load, and speed, as expected. In addition, wet conditions gave more
wear than dry conditions. The HSS blades with 63 HRC hardness had better wear resistance than the
high C steel with 43 HRC hardness. The developed test could distinguish between the wear properties
of HSS and high C steel blades for thin and small-sized specimens, for which the ASTM standard wear
test cannot be applied.

1. Introduction

The alternative conditions that cause wear require alternative types of wear test methods, so the standards for
wear tests fall into several categories. The ASTM wear testing standards are provided for specific types of
materials and wear. For example, the wear test methods for hard and for plastic materials are given in ASTM
B611[1]and ASTM G137 [2] standards, respectively. Some ASTM standards are aimed at a specific type of wear,
such as abrasive wear, sliding wear, or erosion wear. The ASTM G65 (Dry sand rubber wheel abrasion test) [3],
ASTM G132 (Pin abrasion test methods) [4], and G-81 (Jaw crusher gouging abrasion test) [5] represent the
abrasive wear type. The standard test methods have both strengths and limitations. The standard wear
specimens have limitations on shape and size. The ASTM G132 and G99 [6] standards specify cylindrical or
spherical pin shapes, and the smallest pin size has 2 mm diameter. Rectangular shaped 25 mm x 76 mm test
specimens with minimum thickness of 3.2 mm have been suggested for ASTM G65, and the test specimens are
seated in a holder and fixed by screws for the test. Regarding the use of automatic metallographic polishing
equipment as a wear test apparatus, the Struers micro wear test has been standardized [7]. Typically, the wear
specimens are cutinto cubes of 10 x 10 x 10 mm?” size and embedded into epoxy resin, while thin (~1 mm)
specimens would not protrude from the mount appropriately. Therefore, rectangular shaped 1-3 mm thick
samples, for example from steel blades, cannot be properly tested by ASTM G65 or Struers micro wear test
methods. The developed wear test provides and interesting alternative for these difficult cases. Many studies
have developed wear test methods for some particular field application. Hyttel et al 8] invented compression
twist tester for studies of abrasive wear in the cement, mining and earth-moving industries. Kennedy and
Hashmi [9] designed and developed a test rig to examine coated specimens under dynamic wear with combined

©2019 10P Publishing Ltd
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Abstract

This research aims to analyze the area suitable for oil palm plantation in Surat Thani province by using Geographic
Information System, Remote Sensing data, Analytic Hierarchy Process (AHP) and Weighted Linear Combination (WLC).
By relevant thematic layers, this study uses soil types, soil drainage capability, soil depth, rainfall, temperature, relative
humidity, water resource, road, slope and elevation, which were recorded in the geographical form. The contributing
factors played a very important role in oil palm plantation suitability, the weights were specified by either expert or
agriculturist. The analysis on the deterministic attributes (factors) that had been derived from the AHP indicated that
the most prominent factors were water resource, rainfall, soil types and soil drainage capability. The results indicated
that, there is an area sitable for the oil palm plantation in Surat Thani province. A suitable area about 3,210.45 square
kilometers. The suitable areas included Phrasaeng district, Wiang Sa district, Chai Buri district, Tha Chana district and
Vibhavadi district.

Keywords : Oil-Palm Plantation, AHP, WLC
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ABSTRACT: Soil erosion and soil salinity are major environmental problems in Thailand that cause extreme
damage to cultivation and environmental sustainability. In addition, soil erosion leads to depletion of organic matter
(OM) in soil. Soil erosion, salinity and OM depletion are significant indicators for soil degradation assessment. The
aims of this study were (1) to classify LULC, (2) to assess soil loss and its severity, (3) to assess soil salinity and its
severity, (4) to assess soil OM and its depletion, and (5) to assess soil degradation and its severity. In this study,
LULC classification using CART classifier, soil erosion with RMMF model, soil salinity and depletion of OM with
linear and non-linear regression analysis were first separately analyzed and their results then were combined to
evaluate soil degradation using multiplication method.

As results, an optimum CART model provided an overall accuracy of 87.50 and Kappa hat coefficient of
80.10%. In the experiment, an average erosion rate was 3.37 ton/ha/year. The most dominant soil erosion severity
class was very slightly eroded, and it covered area of 437.70 km’. In addition, soil salinity severity class was very
low and it covered area of 415.55 km”. Soil biological degradation class was moderate and it covered area of 296.05
km®. According to soil degradation assessment using multiplicative method without and with severity classification,
the most dominant soil degradation class was very low and they covered area of 443.00 sq. km and 462.53 sq. km
of the total study area, respectively. Both soil degradation severity classification provided similar result with
common severities classes about 442.82 sq. km of the total study area. In conclusion, it appears that geoinformatics
technology can be efficiently used as tools for assessing soil loss, soil salinity, and soil organic matter depletion and
their severities for soil degradation evaluation.

L. INTRODUCTION

Land degradation is one of the most severe environment problems in the world (Kertész, 2009). The most serious
component of land degradation is soil degradation (Mainguet, 1994, quoted in Denti, 2004). Eaton (1996) stated
that soil degradation is defined as “a decline in soil quality encompassing the deterioration in physical, chemical,
and biological attributes of the soil”. Soil erosion, nutrient depletion, chemical pollution, salinization, and soil
structural decline represent serious form of soil degradation in many parts of the world (Bouma and Batjes, 2000).
Katawatin and Sukchan (2012) mentioned that soil erosion and soil salinity are main problems in Thailand because
they create seriously negative impacts on agricultural and environmental sustainability. Furthermore, soil erosion
also causes loss of organic matter in soil (FAO, 2005). According to the statistical report on soil degradation
assessment in Thailand by Land Development Department, LDD (2015) shown that 56.8% of the total area or about
182 million Rai was degraded. The report showed increasing population, deforestation, unsuitable land use and a
lack of and improvement of soil quality were the major causes of soil degradation. Huete (2004) stated that the
spatial extent and severity of soil degradation data are poorly understood and the available data are limited. Abbas
and Khan (1999) indicated that the traditional approach based on field data collection is costly and time consuming.
Bai et al. (2008) proposed that to solve the problem of soil degradation for field data collection in local scale,
proper approaches for soil degradation assessment are required. This study aimed to develop a new approach based
on geoinformatics technology for assessing the extent and severity of soil degradation. Here, soil erosion, soil
salinity, and soil organic matter depletion which are repr d the physical, chemical, and biological indicators
for soil degradation, respectively. The specific objectives of the study were (1) to classify land use and land cover,
(2) to assess soil loss and its severity, (3) to assess soil salinity and its severity, (4) to assess soil organic matter and
its depletion, and (5) to assess soil degradation and its severity.
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ABSTRACT: Earth observations, monitoring, and information analysis can be conducted through remote sensing and
geographic information system (GIS) techniques. These tools provide valid means of studying land use changes and
environmental transformations. In this study, land use changes are monitored and quantified by using geoinformation
technologies in Mueang district Surat Thani, Thailand. Landsat Thematic Mapper (TM) images of four different years,
which are 2006, 2010, 2014 and 2018 will be compared and classified using supervised classification by using Maximum
Likelihood Classifier in Erdas Imagine software 2015. The images of the study were categorized into four classes which
are urban, agricultural, forest and water. Patch analyst of ArcGIS in ArcMap10.3 will be used to facilitate the spatial
analysis of land use changes. By using remote sensing data and geoinformation system, this study will provide the current
analysis data representation of the land use changes for past years that could assist in formulating mitigation measures as
well as minimizing the environmental degradation in future development.

1. Introduction

Land use and land cover change have become one of the most important recognized changes occur in the earth. Land
use and land cover comes from two different aspects. According to Gong, Marklund, and Tsuji (2009), land cover is about
land biophysical aspect. As mentioned by Ellis and Pontius (2007), land cover refers to the physical and biological cover
throughout the surface of land which includes surface of water, land, vegetation, soil and also artificial structures.
However, on the other hand, land use is the land functional aspect. To be more precise, land use is more to social and
economic purposes and its changes required integration of natural and scientific methods to determine which
anthropogenic activities are involving in parts of the landscape even though the land cover is appears to be the same (Roy
& Roy, 2010). The needs and demands for agriculture, forestry, wildlife, urbanization and others are more than the land
resources available. Therefore, the pressure from the land use changes due to rapid development makes the land becoming
a sparse resource. Thus, the need for land use changes is important to avoid unwanted changes and must be accepted by
any authorities involved. According to Singh (2006), land use changes study also assist in managing the natural resources
and observing environmental changes. Earth’s land use and land cover are changing rapidly due to anthropogenic
activities and natural disaster especially involving in losses of the forest (Muttitanon & Tripathi, 2005). Changes in land
use due to development of learning institution, urbanization, agriculture in the study area will affect the surrounding area
and also arise the environmental problems such as soil erosion, disturbance in biological cycles, floods, and deforestation.
Thus, special attention is needed in monitoring and quantifying the land use changes in this study area. Earth observations,
monitoring, and information analysis can be conducted through Geographic Information System and remote sensing
techniques. These tools provide valid means of studying land use changes and environmental transformations. The causes
land use changes are including urbanization, agricultural development, and forestry (Paiboonvorachat & Oyana, 2011).
Fenta et al., (2017) studied state that, LULC maps can be produced by using Multi-temporal Landsat images and
Maximum Likelihood Classifier. The results then will be analyzed by using post-classification change detection and
spatial metrics. This maximum likelihood classification also approved by Reis (2008) in his study where applied in two
different images from Landsat with the aid of ground truth data obtained from aerial images dated 1973 and 2002. Also,
according to Mahmon et al., (2015), maximum likelihood classifier give more accurate result compare to minimum
distance classification and mahalabonis distance classifier even it is more slower due to the extra calculation. The
objective of this study to identify the data for land use changes in Mueang Surat Thani district and to analyze the land use
change map of Mueang Surat Thani using remote sensing and GIS. Hence, this study will provide the current analysis
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