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2. Undergraduate Program

2-1 Course Selection Regulations

The Total Graduation Credits for UNDERGRADUATE Students in the Department of
Biomedical Engineering & Environmental Sciences (BMES) are 128 credits. Students should take
courses and receive credits based on the "Compulsory Courses and Total Graduation Credits" of
their admission school year (Table 1 as an example for 108-year admission school year). For
information about the "Compulsory Courses and Total Graduation Credits" of each admission school

year, please visit the website of Division of Registration (http://registra.site.nthu.edu.tw/p/404-1211-

5139.php )

In addition to the 30 credits of University Required Courses, 60 credits of Department
Required Courses (including 26 credits of Required Courses of Departments in the field of science
and engineering and 34 credits of Required Courses of Department of BMES). One of the three
specific fields "Molecular Biomedical Engineering and Materials", "Biomedical Imaging
Engineering" or "Environmental Molecular Science" is required to choose for the 30 credits of
Professional Selective Courses including 5 courses of Basic Science Elective Courses (15 credits)
and Specialty Elective Courses (15 credits). As the remaining credits are for Other Selective
Courses, students can choose courses of BMES or other Departments according to NTHU regulations.
It is recommended that students discuss with their advisors before choosing courses. For other
requirements for courses or academic degrees, please refer to "NTHU Regulations of Academic

Affairs".


http://registra.site.nthu.edu.tw/p/404-1211-5139.php
http://registra.site.nthu.edu.tw/p/404-1211-5139.php

Table 1. Compulsory Courses and Total Graduation Credits of BMES for 108-year
admission school year (example)
Credits
Category Courses First Second Remarks
Semester | Semester
College Chinese RELHSL 2
Students who pass the English proficiency
English L5795 8 test can exempted from 2 credits of English
courses
. . . Select 4 of 6 dimensions, and take one
IlJ(mvef‘m:ly General gﬁ dczc\){lll;ses required 8-12 course at lease in each of these 4 selected
equire Education = dimensions.
(30 credits) - - - -
R Courses Optional courses 312 At least 2 credits for Social Science and
30 é) ey |BEEERE Humanism
= Total &3t 20
Physical education #&55 0 Required Courses for 3 academic years
Student Service fRIFEE 0 Required for 60 hours
Conduct 17 0 Pass in each semester
General Physics (D)(I1) EiEYE— - — 4 4
General Physics Laboratory (I)(II) | |
Ry R — - —
Calculus & — -~ — 4 4
General Chemistry ()(II) EiE{RE— -« — 3 3
General Chemistry Laboratory (I)(II) 1 |
LR —
Engineering Mathematics (I)(I) TFZ#EE— - 3 3
Introduction to Biomedical Engineering and
Environmental Sciences 2
Department N
Roquired | LB TRZETRBERIS 8
(60 credits)  |Introduction to Atomic Science [T 3
BEME Probability and Statistics f&ZREALTE 3
(60 853)  |Electronics (I) EF-&— 3
Organic Chemistry (I) Hi#&(LE— 3
Introduction to Life Science 4 epfHEEGy 3
Biochemistry (I) ZE9{RE— 3
Human Anatomy and Physiology A= HHfi#%]E2 3
Biomedical Electronics and Instrumentation
Laboratory 2
B E TR TR
Biology and Biomedical Materials Laboratory )
ARk B b
Seminar EIFETER 1
Professional  |Basic Science Elective Courses 15
Selective Courses |F:BERIEEEE(E
(30 credits) Specialty Elective Courses 15
HREEGO R | m e
Other Selecti Students can choose courses of BMES or
C eroecctve other Departments according to NTHU
ourses (8 Credits) 8 . . .
HAMEEES 85 regulations. It is recommended to discuss
) - with advisors before choosing courses.
Total Credits for Graduation FfEESELRE S 128
(1) Students who study BMES as a double major are required to take all of credits of Professional Selective Course of
Note BMES.
HeE (2) 12 credits should be added to the total credits for students who graduated from the 5 academic system. For details,
please contact the Department office.




2-2 Professional Selective Courses SR F2

Professional Selective Courses including 5 courses of (1) Basic Science Elective Courses (15
credits) and 5 courses of (2) Specialty Elective Courses (15 credits).

(1) Basic Science Elective Courses (5 courses, total 15 credits)

All five courses should belong to one of the three specific divisions: “Molecular Biomedical
Engineering and Materials”, “Biomedical Imaging Engineering” or “Environmental Molecular
Science”.

1. Molecular Biomedical Engineering and Materials Division

Courses Credits
Molecular and Cellular Biology 7 T-4fif4= 122 3
Molecular Genetics T {EE 3
Organic Chemistry i EE— 3
Biochemistry (II) AV EE 3
Biomedical Materials EEEAEL 3
Physical Chemistry (I) YA — 3
Radiochemistry EHEER 3

2. Biomedical Imaging Engineering Division

Courses Credits
Biomedical Signals and Systems 4= B[ 5EH 2.4 3
Electromagnetism B 3
Modern Physics (1) A — 3
Radiation Physics Y 3
Medical Instrumentation PoEREes 3
Introduction to Computer Science and Programming Language 3

T AR P A GE =

Numerical Methods BE A 3
Optics Y22 3
Radiation Detection and Measurement #g8+ & & 3
Introduction of medical imaging FEIREEE 2 Giem 3
Electronics II BErE 3
3. Environmental Molecular Science
Courses Credits
Analytical Chemistry (1) T EE— 3
Analytical Chemistry (II) ST EE 3
Physical Chemistry (I) Y L — 3
Physical Chemistry (II) YR R 3
Environmental Science and Engineering IRIEZF}ELEL T2 3
Environment Chemistry IEiE e 3
Radiochemistry HHMEEE 3

(2) Specialty Elective Courses (5 courses, total 15 credits)
15 credits are optional for non-general education courses with prefix 4 (inclusive) or above in BMES
Department.



3. Master and Ph.D. Programs

3-1

Master Program

The curriculum plan for Master programs at BMES is based on the principle of expertise

classification to design Professional Core Courses and Specialty Elective Courses, respectively, for

the requirements of “Molecular Biomedical Engineering and Materials”, and “Biomedical Imaging

Engineering”.

3-1-1 Course Requirement for Master Degree Program

1.

Minimum Requirement Credits for Graduation: 24 credits (excluding thesis credits) including
Basic Required Courses (6 credits), Professional Core Courses (at least 9 credits for 3 courses),
and Specialty Elective Courses. For other requirements for courses or academic degrees, please
refer to "NTHU Regulations of Academic Affairs".

Professional Core Courses: Students should select at least one Division of the Professional Core
Courses, and take 3 courses from the selected Division.

Specialty Elective Courses: Students should select courses with a prefix of 4 or higher which
are related to their own thesis research field. A maximum of 2 courses with prefix 4 are allowed
to include into the Specialty Elective Courses, and General Education Courses are excluded. If the
courses outside the department are taken as "Specialty Elective Courses", they need to be approved
by the advisor through the application form (attached Table 2) with the advisor signature to the
Department office.

Internship in Hospital is offered in summer vacation. Students who intend to take the internship
course need to submit the application before the end of March for every academic year. After
approved by the Department Chair, they can be admitted into the internship training course.
Students should complete the course “Academic Research Ethics Education” in the first school

year. This course is offered online, and students should pass the examination before graduation.

Basic Required Courses
Academic Research Ethics Education (0 credit x 1 semester, should complete in the first

school year)

Seminar (1 credit x 2 semester)



Seminar: Molecular Biomedical Engineering and Materials or Seminar: Biomedical Imaging

Engineering (1 credit X 2 semester)

Colloquium (0 credit x4 semester)

MS Graduate Research (I) (1 credit x 1 semester)

MS Graduate Research (IT) (1 credit x 1 semester)

Professional Core Courses

Molecular Biomedical Engineering and Materials Division

Fundamentals of Biophotonics (3)

The Biotechnology and Application

of Photoelectronics (3)

Introduction to Molecular

Biomedicine (3)

Radiation Biology (3)

Bioconjugated Chemistry (3)

Molecular Imaging

Pharmaceuticals (3)

Gene Chips and Its Biomedical
Applications (3)

Biomedical Epidemiology and

Environmental Toxicology (3)

Stem Cell and Tissue

Engineering (3)

Biomedical Composites and

Drug Controlled Release (3)

Introduction to

Radiation Physics (3)

Biomedical Image Processing (3)

Surface Modification (3) Nanobiotechnology (3)
Design and Application of Organ
on a Chip and Bioartificial Organ |Biomedical Sensors (3)
3)
Biomedical Imaging Engineering Division
Principles of Medical

Ultrasonics (3)

Magnetic Resonance Imaging

Principles and Applications (3)

Biomedical Signal Processing (3)

Physiological Magnetic

Resonance Imaging (3)

Deep Learning in Biomedical

Image Analysis (3)

Digital Biomedical Microscopy
Technology (3)

Fundamentals of Biophotonics

3)

Design of Wearable Biomedical

Electronic Device(3)

Specialty Elective Courses

Students should select courses with a prefix of 4 or higher which are related to their own thesis

research field. A maximum of 2 courses with prefix 4 are allowed to include into the Specialty

Elective Courses, and General Education Courses are excluded. If the courses outside the department are

taken as "Specialty Elective Courses", they need to be approved by the advisor through the application form

(attached Table 2) with the advisor signature to the Department office.




3-2 Ph.D. Program

The curriculum plan for Ph.D. programs at BMES is based on the principle of expertise

classification to design Professional Core Courses and Specialty Elective Courses, respectively, for

the requirements of “Molecular Biomedical Engineering and Materials”, and “Biomedical Imaging

Engineering”.

3-2-1 Requirement for Ph.D. Candidates

To become a Ph.D. candidate, the student must fulfill the following requirements:

1. Completed the required courses and credits for Ph.D. program.

2. Passed the Ph.D. Qualifying Exam.

3-2-1-1 Course Requirement for Ph.D. Program

Students should select at least one Division of the Professional Core Courses and take 3 courses

from the selected Division. Students with MS Degree from BMES, NTHU may be exempted from

this requirement after discussion with their thesis advisor.

1.

Minimum Credits Requirement for Graduation: 24 credits (excluding thesis credits), 36 credits
(excluding thesis credits) for BS students who study straight into Ph.D. degree.

Professional Core Courses: Students should select at least one Division of the Professional Core
Courses, and take 3 courses in the selected Division.

Specialty Elective Courses: Students should select courses with a prefix of 4 or higher which are
related to their own thesis research field. A maximum of 2 courses with prefix 4 are allowed to
include into the Specialty Elective Courses, and General Education Courses are excluded. If the
courses outside the department are taken as "Specialty Elective Courses", they need to be approved by
the advisor through the application form (attached Table 2) with the advisor signature to the Department
office.

Internship in Hospital is offered in summer vacation. Students who intend to take the internship
course need to submit the application before the end of March for every academic year. After

approved by the Department Chair, they can be admitted into the internship training course.



5.

Students should complete the course “Academic Research Ethics Education” in the first school

year. This course is offered online, and students should pass the examination before graduation.

Basic Required Courses

Academic Research Ethics Education (0 credit x 1 semester, should complete in the first

school year)

Seminar (1 credit X 4 semester)

Colloquium (0 credit x 4 semester)

PhD Graduate Research (I) (1 credit x 1 semester)

PhD Graduate Research (II) (1 credit X 1 semester)

Professional Core Courses

Molecular Biomedical Engineering and Materials Division

Fundamentals of Biophotonics (3)

The Biotechnology and Application

of Photoelectronics (3)

Introduction to Molecular

Biomedicine (3)

Radiation Biology (3)

Bioconjugated Chemistry (3)

Molecular Imaging

Pharmaceuticals (3)

Gene Chips and Its Biomedical
Applications (3)

Biomedical Epidemiology and

Environmental Toxicology (3)

Stem Cell and Tissue

Engineering (3)

Biomedical Composites and Surface

Drug Controlled Release (3)

Introduction to

Radiation Physics (3)

Biomedical Image Processing (3)

Modification (3) Nanobiotechnology (3)
Design and Application of Organ on
gn .pp o 5 Biomedical Sensors (3)
a Chip and Bioartificial Organ (3)
Biomedical Imaging Engineering Division
Principles of Medical

Ultrasonics (3)

Magnetic Resonance Imaging

Principles and Applications (3)

Biomedical Signal Processing (3)

Physiological Magnetic

Resonance Imaging (3)

Deep Learning in Biomedical

Image Analysis (3)

Digital Biomedical Microscopy
Technology (3)

Fundamentals of

Biophotonics (3)

Design of Wearable Biomedical

Electronic Device(3)

* Students, whose thesis advisor are mainly affiliated with the Institute of Analysis and

Environmental Sciences NTHU, are allowed to select the Professional Core Courses offered by

the Institute of Analysis and Environmental Sciences NTHU.




Specialty Elective Courses

Students should select courses with a prefix of 4 or higher which are related to their own thesis
research field. A maximum of 2 courses with prefix 4 are allowed to include into the Specialty

Elective Courses. General Education Courses are excluded.

3-2-1-2 Course Requirement for Industrial Ph.D. Students

Students should select at least one Division from the Professional Core Courses and take 3 courses
from the selected Division. Students with MS Degree from the Department of Biomedical Engineering
& Environmental Sciences, NTHU may be exempted from this requirement after discussion with their
thesis advisor.

1. Minimum Credits Requirement for Graduation: 24 credits (excluding thesis credits), 36 credits
(excluding thesis credits) for BS students who study straight into Ph.D. degree.

2. Professional Core Courses: Students should select at least one Division of the Professional Core
Courses, and take 3 courses in the selected Division.

3. Specialty Elective Courses: Students should select courses with a prefix of 4 or higher which are
related to their own thesis research field.-A maximum of 2 courses with prefix 4 are allowed to
include into the Specialty Elective Courses, and General Education Courses are excluded. If the
courses outside the department are taken as "Specialty Elective Courses", they need to be approved by
the advisor through the application form (attached Table 2) with the advisor signature to the Department
office.

4. Internship in Hospital is offered in summer vacation. Students who intend to take the internship
course need to submit the application before the end of March for every academic year. After
approved by the Department Chair, they can be admitted into the internship training course.

5. Students should complete the course “Academic Research Ethics Education” in the first school

year. This course is offered online, and students should pass the examination before graduation.



Basic Required Courses

Academic Research Ethics Education (0 credit x 1 semester, should complete in the first school
year)

Seminar (1 credit x 4 semester)

Colloquium (0 credit x 4 semester)

PhD Graduate Research (I) (1 credit x 1 semester)

PhD Graduate Research (II) (1 credit X 1 semester)

Professional Core Courses

Molecular Biomedical Engineering and Materials Division

. . The Biotechnology and Application (Introduction to Molecular
Fundamentals of Biophotonics (3)

of Photoelectronics (3) Biomedicine (3)
_ ) . . . Molecular Imaging
Radiation Biology (3) Bioconjugated Chemistry (3) .
Pharmaceuticals (3)
Gene Chips and Its Biomedical Biomedical Epidemiology and Stem Cell and Tissue
Applications (3) Environmental Toxicology (3) Engineering (3)
Biomedical Composites and Surface Introduction to
. . Drug Controlled Release (3) .
Modification (3) Nanobiotechnology (3)

Design and Application of Organ on

. C Biomedical Sensors (3)
a Chip and Bioartificial Organ (3)

Biomedical Imaging Engineering Division

_y ) ) ) . Principles of Medical
Radiation Physics (3) Biomedical Image Processing (3) .
Ultrasonics (3)

Magnetic Resonance Imaging . . . . Physiological Magnetic

T o Biomedical Signal Processing (3) )
Principles and Applications (3) Resonance Imaging (3)
Deep Learning in Biomedical Digital Biomedical Microscopy Fundamentals of
Image Analysis (3) Technology (3) Biophotonics (3)
Design of Wearable Biomedical
Electronic Device(3)

Specialty Elective Courses

Students should select courses with a prefix of 4 or higher which are related to their own thesis
research field. A maximum of 2 courses with prefix 4 are allowed to include into the Specialty
Elective Courses, and General Education Courses are excluded. If the courses outside the department
are taken as "Specialty Elective Courses", they need to be approved by the advisor through the

application form (attached Table 2) with the advisor signature to the Department office.



Table2 [ffF=—
B TRRBIIRIGRIEE 2 B T B REEIRIE , B8 RAINREHEE

Application Form for Ex-Department Courses for Master's and Doctoral
Programs in the Department of Biomedical Engineering and Environmental
Sciences "Specialty Elective Courses"

B A4 42 Student Name:
E15E Student ID No.:

110.3.19 2B & s EET
2021.3.19 Dept. issued

SIS EERINME Z IR (B EBTIHE)

Please fill in the name of the courses taken outside the department (Fill in by yourself)

HEHEEZH
Tk SR EN IRIE LT (%01 : 109 B2 52
Course No. | Department of Course Name of Course HH)

Semester Year

XL
FRIE A B8 TAR BRI 2 2B TGRSR E

1
2.

3.

%"»ié% Signature of student :

H

PEREERIZ, By TETRMERIZ %D FESEIZLERE 5 DN FRER (KRS ©
FEREERIE 5 By R NERINRIE B S B AR EIBAER -~ 4 (&) FIEDL BIE
1 ?&u%*i 4 %Egn%ﬁilf)\ Fﬁ%i]zﬁ . -~ . o
MERZ 8 2T NRAR [F Fy Wﬁ?ﬁﬂ Ry 0 TIEEZER ] - SHEHEZ IR - SHEEH
1% 1k /\,%?}ﬁ/ \NEFE

SOCHARR « E2HARAA 2R BEAE AT -

“Specialty Elective Courses” are the minimum remaining graduation credits other than “Basic
Required Courses” and “Professional Core Courses”.

Students should select “Specialty Elective Courses” with a prefix of 4 or higher which are related
to their own thesis research field. A maximum of 2 courses with prefix 4 are allowed to include
into the Specialty Elective Courses, and General Education Courses are excluded.

If the courses outside the department are taken as "Specialty Elective Courses", they need to be
approved by the advisor through this application form with the advisor signature to the
Department office.

Application deadline: from the beginning of the semester to before the end of the addition or
withdrawal.

< Sb

BG4 Signature of Advisor :

HH Date -
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