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Course Information

(Course Code) BME1204 (Credit Hours) 16 (Credits) 1.0

(Course Name)

( )

( )Ethics in Biomedical Research

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

16

/

(Description)

Summary : Biomedical ethics and academic integrity are the most important components in biomedical research. This
course aims to introduce the ethics in biomedical research and academic integrity within sixteen hours. The topics cover
the biomedical ethics, ethics in engineering design, integrity of academic paper writing and the research collaborations
and communications.

Contents: Biomedical Ethics: animal care and usage, administration of medicine and chemical materials in animal
experiments, ethics in the study on human subjects; institutional review board, ethics in biomedical design; plagiarism
of paper writing, rules in academic collaborations and commutations.

The course can be taught for the senior biomedical engineering undergraduate students, as well as the graduate students
in different levels.

Course objectives and contents
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(Course Object)

LO1 Obtaining the knowledge on ethics in animal experiment

LO2 Obtaining the knowledge on clinical and human study

LO3 Obtaining the knowledge on the ethics in biomedical engineering design

LO4 Knowing the definition of plagiarism in scientific writing

LO5. Knowing the rules in laboratory research collaborations and scientific communications.

( )

(Class Schedule &
Requirements &
Course Objectives)

1 2 LO1,2,3,4,5

2 2 LO3

3 2 LO1

4 2 LO2

5 2 LO5

6 2 LO5

7 2 LO4

8 2 LO1,2,3,4,5
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Course Information

(Course Code) AP1215 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Immunity and Health

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Course objectives and contents

(Course Object)

(Class Schedule &
Requirements &
Course Objectives)

( )

(Grading)

(Textbooks &Other
Materials) 2018-07-01 7
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(More)

(Notes)
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(Course Object)

1.
2.
3.
4.
5.
6.

(Class Schedule &
Requirements &
Course Objectives)

( )

2 1 2

2 2 3

4 2 4

8 2 5

8 2 5

2 2 5

2 2 5

4 6

(Grading)

20%
20%

30%
Presentation 30%

(Textbooks &Other
Materials)

(More)

(Notes)
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Course Information

(Course Code) BM035 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Cancer: Basic Knowledge and Progress in Clinical Diagnosis and Treatment

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

1 2
3 4 5

PPT

(Description)

Cancer is the leading cause of death worldwide, and some cancers are younger trend, which has
important implications for human health and happiness of the family. The main purpose of this course
is to enable students to understand the characteristics of cancer, the development of the cancer,
prevention methods for cancer. Moreover, students will know the forefront of cancer research theories
and techniques and hope to have interest in cancer research.
Course Type: Public elective course
The main contents:
1: Introduce cancer history, let students know the problems in cancer research and treatment; 2:
introduce current mechanism understand of cancer; 3: Understand the occurrence and development of
cancer, especially the metastasis of cancer; 4: External and internal causes of cancer; 5: New early
diagnosis and clinical treatment methods for cancer;
Course objectives:
1. Understand the current clinical knowledge of cancer incidence, treatment and prevention.
2. Understand research techniques and progress in the field of cancer research, the current key
scientific issues.
3. Training students the ability to access the useful information and the ability to understand and
organize the information.
4. Training students the ability to exchange ideas and the skill for presentation.

Course objectives and contents
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2 [A5,B3,B4]

(Class Schedule &
Requirements &
Course Objectives)

2 [A5,B3,C3-5
,D3]

2 [A3,B2-4,C3
-5]

2 [A3,B4]

2 [A3-5,B1-4,
C3-5,D2]

2 [A3-5,B1-4,
C3-5,D2]

2 [B2-4,C3,C5,
D3]

3D 3D
3D 2

101 111

3D [A3,A5,B1-B
4,C1-5,D1-3]

(Grading)

1. 20%
2. 1 - 40%

3. 2 PPT 40%

(Textbooks &Other
Materials)

(More)

(Notes) The Bionic Man Restoringmobility, : Craelius, W SCIENCE : 295 : 5557 : 1018-+
: FEB 8 2002
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Course Information

(Course Code)
BME2304 (Credit

Hours)
32

(Credits)
2.0

(Course Name)

( )

( )Analog Circuits and Laboratory

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) , (post)

(Instructor) (Course
Webpage)

(Description)

“

,

(Description)

“Analog Circuits andLaboratory” is a technical basic course including a system with the electronic practiceand
biomedical application for students majoring in Biomedical Engineering. Thecourse provides a broad and balanced
coverage of operation principles of keysemiconductor devices, develops understanding of the principles governing
thedesign of analog electronic circuits with particular reference to amplifiersand oscillators, presents concepts of
frequency response, negative feedback andits application in improving performance of amplifier. The laboratory helps
thestudents to reinforce the theoretical knowledge of analog circuits.
The course purpose is to help students to understandthe basic concepts of analog circuits, basic circuits, basic principles
andfundamental analysis method; Develop the ability of qualitative analysis andquantitative engineering design of
electronic circuits; develop the capability ofanalysis and problem solving; develop experimental skills. The course also
focuseson training students' practical ability, hardware design, debugging, testing,computer-aided design ability, and
takes experiments as the process tocultivate students' engineering practice ability and innovative consciousness,cultivate
students' research methods, cultivate good attitudes and habits inscientific work, and form excellent subjects, and lay a
solid foundation forthe successive courses and scientific research.

Course objectives and contents
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(Course Object)

1.
B1 C3

2.
B1

B2
3.



2023年度生物医学工程学院专业课程教学大纲

- 14 -

2 1-4

(Class Schedule &
Requirements &
Course Objectives)

2 1-4

2 1-4

2 1-4
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1 2 5-6

(Class Schedule &
Requirements &
Course Objectives)

2 2 5-6

2 1-4

3 2 5-6
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4 2 5-6

(Class Schedule &
Requirements &
Course Objectives)

5

P� D��ä �† �5�) �©
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6 2 5-6

(Grading)

1 40
2 6
3 30
4 24

(Textbooks &Other
Materials)

(More)

(Notes)
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Course Information

(Course Code) BME2305 (Credit Hours) 16 (Credits) 1.0

(Course Name)

( )

( )Analog Circuits Laboratory

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

“Analog Circuits Laboratory” is an experimental basic course including a system with the electronic practice and
biomedical application for students majoring in Biomedical Engineering. The course provides a broad and balanced
coverage of operation principles of amplifiers and oscillators, and performance of amplifier. The laboratory helps the
students to reinforce the theoretical knowledge of analog circuits.
The course purpose is to help students to understand the basic concepts of analog circuits, basic circuits, basic principles
and fundamental analysis method; Develop the ability of qualitative analysis and quantitative engineering design of
electronic circuits; develop the capability of analysis and problem solving; develop experimental skills. The course also
focuses on training students' practical ability, hardware design, debugging, testing, and takes experiments as the process
to cultivate students' engineering practice ability and innovative consciousness, cultivate students' research methods,
cultivate good attitudes and habits in scientific work, and form excellent subjects, and lay a solid foundation for the
successive courses and scientific research.

Course objectives and contents

(Course Object)
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(Class Schedule &
Requirements &
Course Objectives)
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(Class Schedule &
Requirements &
Course Objectives)

4 2 1-4

5 2 1-4

6 2 1-4

7 PPG 2 1-4

(Grading)

1. 20
2. 1-6 10 60
3. 7 20

(Textbooks &Other
Materials)

(More)
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(Notes)
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Course Information

(Course Code) BME1201 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Introduction to Biomedical Engineering

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

- - -

(Description)

This is an introductorycourse for biomedical engineering undergraduate students. It covers topics such as what is
biomedicalengineering, ethics and medical device regulation, medical imaging and imageprocessing,
bioinstrumentation, biomechanics, biomaterial and tissuescaffolding, nano-biotechnology, etc. The application of in
developing clinicalproducts or new medical techniques, etc. will be emphasized in the course.

Course objectives and contents

(Course Object)

1. A3 A5
2. B3 C2

(Class Schedule &
Requirements &
Course Objectives)

( )

4
1

1

3 1

16

1

1 2
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(Class Schedule &
Requirements &
Course Objectives)

9

1
BME

1 2

(Grading)
1 90
2 10

(Textbooks &Other
Materials)

Biomedical Engineering:
bridging medicine and
technology

W. Mark Saltzman Cambridge University Press 1

(More)

(Notes)
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Course Information

(Course Code) BME1205 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Ethics and Norms in Scientific Research

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

32 1
2

LO1:
LO2:
LO3:
LO4:

(Description)

As part of the biomedical engineering undergraduate curriculum, the course BME1205 provides a comprehensive
overview of the essential principles, ethics, and integrity in biomedical engineering research. BME1205 covers an
extensive range of topics, including biomedical data acquisition, statistical analysis, report and publication writing,
scientific communication and presentation, research collaboration, animal and human studies, biomedical engineering
design and etc.
BME1205 aims to equip students with the following learning outcomes:
1. Understanding the fundamental ethics in animal and human studies.
2. Understanding the basic ethics for engineers and engineering design.
3. Familiarity with the norms in scientific writing.
4. Familiarity with the norms and ethics in scientific communications and collaborations.
5. Understanding the essential norms in biomedical data.

Course objectives and contents

(Course Object)

1. (D5)
2. (D3,D5)
3. (D3, C2)
4. (C2, D3)
5. B2

D5

( )
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1 2 1-5

(Class Schedule &
Requirements &
Course Objectives)

2 4 5

3 4 3

4 6 4

5 2 4

6 2 1

7 2 1

8 2 1

9 2 2

10 2 2

11 2 2

12 IRB/IACUC 2 2

(Grading)

1 50%
2 30%
3 20%

(Textbooks &Other
Materials) 2023-06-01

(More)

(Notes)
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Course Information

(Course Code) BME1203 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Introduction to Biology

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Introduction to Biology is a basic course for studentsin the school of biomedical engineering, and through the study of
this course,the students were able to systematically learn and understand nature of lifeactivity, to understand the
important role of life science in solving a seriesproblems facing human society survival and development, to master the
basicknowledge of ecology and biodiversity, genetic, molecular biology, immune,biology engineering, biology
technology and the basic concept of major diseaseprevention, etc. Thiscourse covers the core material, which includes
the fundamental principles ofbiochemistry, genetics, molecular biology, immunology, metabolism and cellbiology.
Biological function at the molecular level and the mechanism on theformation of diseases are particularly emphasized
and covers the structure andregulation of genes, as well as, the structure and synthesis of proteins, howthese molecules
are integrated into cells, and how these cells are integratedinto multicellular systems and organisms. In this course, we
also introduce theutilization and the function of biomaterial and nanomaterials in the level ofcell biology and animals,
especially in the diagnosis and treatment of the major diseases that harm human's health. Throughthe introduction of the
content of Introduction to Biology, we will try to makethe students to understand the definition of life science, the
history of the developmenton life science, the hotspot of life science and the new progress of biomedicaltechnology. To
cultivate students interest in life science, actively explorethe mysteries of life, to grasp the basic concepts of the life
science and itsinner link, to cultivate students with questions to learn, and to set aside theimagination ability, opens the
door to life science knowledge innovation. Thiscourse imparts the knowledge of the basic theory and application of
lifescience from two aspects of micro- and macroscope.

Course objectives and contents

(Course Object)

1.
2.
3.

(Class Schedule &
Requirements &
Course Objectives)

( )

2
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(Class Schedule &
Requirements &
Course Objectives)

DNA

(Grading)

1 20
2 20
3 40
4 20

(Textbooks &Other
Materials)

Molecular Cell Biology Harvey Lodish et
al.

W.H.Freeman and Company 8

3

4

(More)

(Notes)
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Course Information

(Course Code) BME2201 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Introduction of Biomedical Statistics

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description) t- ANOVA

(Description)

This 32-hr course offers an introductionof the most commonly used methods used biomedical data, including
therepresentation of the biomedical data, descriptive statistics of biomedicaldata, measures of the central tendency and
dispersion, difference between means(including t-test, ANOVA), difference between proportions (Chi-square
test),regression and correlation analysis, covariance analysis and circularanalysis. The prerequisite for thiscourse is the
fundamental theories of probability and statistics.
In particular, this course ifapplication-oriented, the students are required to learn to use at least onetype of statistic
software for data analysis, e.g. Microsoft EXCEL, Matlab, SPSS or R-Program

Course objectives and contents

(Course Object)

1
6-3

2 1-1
3 6-2
4 7-3

(Class Schedule &
Requirements &
Course Objectives)

( )

(Grading)

30%
30%
40%

(Textbooks &Other
Materials)

(More)

(Notes)
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1

Course Information

(Course Code) BME2301 (Credit Hours) 32 (Credits) 2.0

(Course Name)
( ) 1
( )Biomedical Signals and System

(Course Type)

(Target
Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

Biomedical Signals and Systems (1) is a compulsory course for undergraduate student of Biomedical Engineering. This course is
to introduce the basic ideas, concepts, and methods to characterize and analyze signals and linear systems, and enable students the
ability to apply mathematics to solve engineering problems.
Generally, this course includes four modules. The first module is on basic concepts including signal representations, basic signals,
system model construction, and basic properties of systems. The second module is time domain analysis, which includes analysis
of LTI systems in time domain, properties of LTI, and description of LTI systems. The third module is frequency domain
analysis, which includes Fourier analysis and Fourier transform, properties of Fourier transform, sampling, and filtering. The
fourth module is Laplace transform domain analysis, which includes Laplace transform and its region of convergence, properties
of Laplace transform, geometric evaluation of the Fourier transform from the pole-zero plot, analysis of LTI systems with Laplace
transform, system function algebra and block diagram representations, unilateral Laplace transform. In addition to the basic
concepts and methods, this course will also introduce some applications of the methods in biomedical engineering and research
such as the overlapping frequency band response of human auditory system (the basilar membrane) to sound, the physical model
of speech production and speech signal processing project, and hemodynamic response modeling based on convolution and
neuroimaging. In particular, the following topics will be introduced:
· Introduction to signals and systems
· Signal transform and operation, Basic signals
· Description and properties of LTI systems
· Convolution integral and its properties
· Unit impulse response and characterization of LTI system with unit impulse response
· Introduction to the application of convolution and LTI properties in hemodynamic response modeling
· Introduction to course project on speech signal processing
· Orthogonal decomposition and representation
· Fourier series representation of continuous-time periodic signals
· Fourier series and LTI systems, Ideal filter
· Fourier Transform of continuous-time signals
· Properties of Fourier Transform, basic FT pairs
· Frequency response of LTI systems
· Time and frequency characterization of signals and systems, non-ideal filters, typical filters, Bode plots
· Introduction to sampling theorem
· Laplace transform
· Properties of LT, Basic LT pairs
· Analysis LTI system with LT

The objectives of this course include:
· To teach students the basic theory of signals and systems
· To teach students the basics of representation and characterization of linear time-invariant systems in time domain and
transform domain
· To teach students the analysis methods of signals in time domain and transform domain (including Fourier transform, Laplace
transform)
· To provide students the basic skills in applying the theory and analysis methods of signals and systems in applications,
especially in biomedical signal analysis and study on biomedical systems
· To prepare students for advanced courses such as Biomedical Signals and Systems (2) and Principles of Automatic Control

Course objectives and contents
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(Course Object)

LO1
(Student Outcome 1/SPI 1-1, 1-2)

LO2

(Student Outcome 1/SPI 1-1, 1-2)
LO3 s

s Bode
(Student Outcome 1/SPI 1-1, 1-2)

LO4 Matlab (Student Outcome 6/SPI 6-3)

(Description)

(Class Schedule
&

Requirements &
Course

Objectives)

( )

2 LO1

-1 2 LO1

-2 2 LO1

-1 2 LO1

-2 2 LO1

-1 2 LO2

-2 2 LO2

-3 2 LO2

-4 2 LO2

-5
LTI

2 LO2

-6 2 LO2

-1 2 LO3

-2

-

2

��

�’ LO蔀
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(Grading)

1. 20%

2. 10% 20%
3. 60%

(Textbooks
&Other
Materials)

——Matlab 2008-01-08 1

(Signals and
Systems (Second Edition))

Alan V.
Oppenheim, Alan
S. Willsky, S.
Hamid Nawab

2009-06-08 2

(Signals and
Systems)

Simon Haykin,
Barry Van Veen 2012-10-08 2

2011-03-08 3

(More)

(Notes)

1.
-2

2. (Signals and Systems (Second Edition), Alan V. Oppenheim )
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2

Course Information

(Course Code) BME3301 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( ) 2

( )Biomedical Signals and System

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Course objectives and contents

(Course Object)

1. Abilityto present digital signals;[a]
2. Abilityto present and describe the linear shift-invariant system;[a]
3. Abilityto perform linear convolution;[a,e]
4. Abilityto analyze the spectrum change of analog signal when passing a digitalsystem;[a,e]
5. Abilityto get the Z transform, Fourier series, discrete time Fourier Transform,discrete Fourier transform and their
relationships;[a,e]
6. Abilityto use Z transform, discrete Fourier transform to analyze the discrete-timesignals. [a,e]
7. Abilityto do fast discrete Fourier transform of a time series and their linearconvolution;[a,e]
8. Abilityto realize the digital systems with different structures;[a,c,e]
9. Abilityto analyze the system properties according to the zeros and poles of the system;[a,c,e]
10. Abilityto design a digital FIR/IIR filter;[a,c,e,k]
11. Abilityto use Matlab to present digital signals;[k]
12. Abilityto use Matlab to perform basic operations of digital signals;[k]
13. Abilityto use Matlab to design digital systems, FIR and IIR filters;[c,k]



2023年度生物医学工程学院专业课程教学大纲

- 33 -

(Class Schedule &
Requirements &
Course Objectives)

( )

Chapter 2 Discrete- time signals and
Discrete-time System 4 3,

4

Chapter 3 Z-Trans form 2 5,
6

Chapter 4 Transform Analysis of Systems 6 , 5,
6,8,11,12

Chapter 5 Discrete Fourier Transform 2 6,
7

Chapter 6 Fast Fourier Transform 4 7

Chapter 7 Finite Impulse Response Filter 6 ,
10,13

Chapter 8 Infinite Impulse Response Filter
Design 6 ,

10,13

(Grading)

1 30
2 10

(3) 10
4 50

�
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Course objectives and contents

(Course Object)

1.
2.

3.
4.

(Class Schedule &
Requirements &
Course Objectives)

( )

2 1 1

6 1 1 1
2 3

2 + 3
4

10
2 1

1 1
2 3

- 2 + 3
4

SimVessel 2 + 2
3

2 +1 1
2

2 1
2 3

4 1 1
2 3

(Grading)

1 20
2 20
3 20
4 40

(Textbooks &Other
Materials)

2018-08-01
17:15:03

9

2018-08-01
17:14:50

9

(More)

(Notes)
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2

Course Information

(Course Code) BME3403 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( ) 2

( )Anatomy and Physiology II

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description) 1
2

3 4
5

1 2 , 64

(Description)

Anatomy and physiology is a compulsorycourse for biomedical engineering. This course is the science of studying
thenormal form and life activity of human body from the system, organ, cell andmolecule level, combined with human
anatomy and physiology. The anatomy of thehuman body is divided into general anatomy and histology, which is
therelationship between the morphology, structure, location, and structure andfunction of the normal human body, and is
the morphological basis of the studyof physiology. Physiology is the science of studying the law of normal humanlife
activity and physiological function, how these functions are realized andwhat factors they are subjected to. The course
enables students to obtain humananatomy and physiology of basic theory, basic knowledge and basic skills;master the
basic form and structure of each organ system, and each organ systemmainly physiological process and its mechanism.
The goal of this course is to providethe basics of human physiology --that is, the mechanisms by which the
organsystems of the human body function, with a unique emphasis on the quantitativeaspects of the human systems.
Another goal of this course is to providequantitative ways in which biomedical engineering and cell biology are being
usedto address problems of health and disease based on the principles ofphysiology.
Following completion of this coursestudents will be able to:
1) Provide knowledge base andunderstanding of the physiological processes underlying health and disease inthe major
organ systems of the body.
2) Summarize the major functions of thenervous system, muscular system, cardiovascular system, respiratory
system,renal system, gastrointestinal system, and endocrine system.
3) Describe the concept of homeostasisas it applies to physiological systems.
4) Provide knowledge base andunderstanding of the molecular and cellular mechanisms of physiologicalprocesses, in
order to provide a foundation for understanding biomedicalengineering in subsequent courses.
5) Provide sound basis in physiologicalprinciples and knowledge in the application of biomedical engineering fields.
This course isdivided Anatomy and physiology Iand Anatomy andphysiology II into two terms, total 64 credit hours.
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(Textbooks &Other
Materials)

2018-08-01 9

2018-08-01 9

(More)

(Notes)
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Course Information

(Course Code) BME2302 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Introduction to Medical Physics

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Medical physics is the utilization of physics concepts, theories, andmethods for practical application
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4

2
1

2

(Class Schedule &
Requirements &
Course Objectives)

10

5
1

2
3 4

2
1 1

2

(Grading) (1 40 2 10 3 50

(Textbooks &Other
Materials)

Introduction to
Biophotonics

Paras N. Prasad John Wiley & Sons, Inc.

(More)

(Notes)
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Course Information

(Course Code) BME2401 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Fundamentals of Materials Science and Engineering

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

4

(Description)

Materials Science and Engineering is aprofessional elective course for the third-grade undergraduate students duringthe
5th semester. The course aims to establish the interrelationshipbetween structure, properties, processing and performance
of materials forstudents through the study of “materials science”, that is “why”, and“materials engineering”, that is
“how to do”. This will lead to a solidknowledge system about materials science and engineering, providing a basis
forstudents to further explore materials science or more effectively applymaterials in real life or in the industry.

Course objectives and contents

(Course Object)

1
A1, A3, A4, D2

2 6 B2, B3
3 C5, D1
4 C3

(Class Schedule &
Requirements &
Course Objectives)

( )

2
1

6
3

4
1

9

1
1
3
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1

1
1

(Class Schedule &
Requirements &
Course Objectives)

1

(Grading) + 20% 20% 10 50%

(Textbooks &Other
Materials)

2011

Callister, W.D.
Rethwisch, D.G. 2015

2001

(More)

(Notes)
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Course Information

(Course Code) BME3308 (Credit Hours) 48 (Credits) 3.0

(Course Name)

( )

( )Embedded Computer System and Lab.

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) C (post)

(Instructor) (Course
Webpage)

(Description)

MSC51 Keil51 proteus MSP430 CCS
32 ARM proteus

MCS-51 MSP430 project
MSP430 BME

(Description)

Theembedded computer system is a subject that is combined with analog circuit,digital circuit and C programing. In this
class, basic knowledge of embeddedsystems and its applications in medical instrument will be introduced. Inaddition,
knowledge of principles and instruction system of MSC-51 and the useof Keil51 and proteus will also be taught. In the
second half semester,students will be introduced of the knowledge of principles and instructionsystem of MSP 430. At
the same time, the assorted software, IAR/CCS, is alsothe course content. At the end of the class, the basic knowledge
of 32-bitembedded system, ARM, will be introduced. By this class, students can get theability to program with ASM
and C language on embedded system platform and usesimulating software Proteus to design schematic diagram and
simulate on PC.Besides, they can also design software programs and debug issue in programindependently and a simple
Biomedical system based on embedded system.

Course objectives and contents

(Course Object)

LO1. Tohave knowledge of the principles and applications of Embedded System MSC-51 8bit, MSP430 16bit and
ARM 32bit
LO2. Todevelop the students’ abilities to Program and debug embedded software programsindependently with C and
ASM language
LO3.To develop the students’ abilities todesign hardware system with Embedded system technology and have ability
todebug issue in it independently
LO4. Tolearn basic flow of designing a biomedical system based on embedded techniqueand can complete a design case
in a team

(Class Schedule &
Requirements &
Course Objectives)

( )

2 word LO1

2 word LO2.

MCS51 MCU register memory 4 word LO2

MCS51 6 word LO2

MCS51 4 word LO3
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MCS51 IO timer uart 6 word LO1

(Class Schedule &
Requirements &
Course Objectives)

MCS 6 word LO2

msp430 6 word LO3

MSP430 WDT timerA USCI 6 word LO4

BME 4 word LO4

MSP430
project

2 word LO4

(Grading)

1 30% 70%
1 20%
2 20%
3 Project30% MSP430 15% MCS51 15%

(Textbooks &Other
Materials)

MCS-51 2

MSP430 16
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Course Information

(Course Code) BME3303 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Biomedical Sensors

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Biomedical Sensors
As a basic course of engineering, Biomedical Sensors is a major basic course for undergraduate students majoring
inbiomedical engineering. It introduces thebasic knowledge of biomedical sensor and the latest domestic and
international studies in thisfield, including the overview and basic knowledge of biomedical sensortechnology, as well
as the applications in biomedical engineering of typicalphysical, chemical and biological sensors. The main course
outcomes include thedevelopment, characteristics, special requirements and the future trend ofbiomedical sensors; Basic
technology of biomedical sensor, the definition,classification, sensing technology and the structure of the biomedical
sensor;Detection technology of biomedical sensors, static characteristic of thesensors, and the fundamental of physical
sensors, chemical sensors andbiological sensors. The objective of this course is to help students grasp thefundamental
structures and the detecting technology of the modern biomedicalsensors, and understand the application and the
development trend inbiomedicine, medical science and human health by the typical examples.

Course objectives and contents

(Course Object)

1. B1
2. , A3,B1,B4
3. ,

B4, B5,C2, C5
4.

B3,D1
5.

A5,B2,C3,D3
6.

A5,B4,C3,D2

( )
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(Class Schedule &
Requirements &
Course Objectives)

1,2 4

3,4,5 8

6,7 4

8,9 4

10 6

11 4

12 2
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(Grading)

1 10
2 65

(3) 15
4 /ppt 5
5 5

(Textbooks &Other
Materials)

2018 11

(More)

(Notes)
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B

Course Information

(Course Code) BME3307 (Credit Hours) 48 (Credits) 3.0

(Course Name)

( ) B

( )Principles of Automatic Control

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)
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(Grading)

1 45
2 5
3 50

(Textbooks &Other
Materials)

Katsuhiko
Ogata( ) 2011

(More)

(Notes)
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Course Information

(Course Code) BME3305 (Credit Hours) 48 (Credits) 3.0

(Course Name)

( )

( )Microcomputer Principles

(Course Type)

(Target Audience)

(Language ��iu
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4

4

(Class Schedule &
Requirements &
Course Objectives)

6

I/O I/O 8 8255,8254,8
251

2

(Grading) 85% 15%

(Textbooks &Other
Materials)

The Intel
Microprocessors

Pentium 7

(More)

(Notes)
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Course Information

(Course Code) BME2402 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Cell Biology

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

https://oc.sjtu.edu.cn/courses/53161

(Description) DNA

(Description)

CellBiology is a branch of biology that studies the structure and function of the cell, the basic unit of life. Cellbiology is
concerned with the physiological properties, metabolic processes, signalingpathways, life cycle, chemicalcomposition
and interactions of the cell with their environment. This is done both on a microscopic and molecular level as it
encompasses prokaryoticcells and eukaryoticcells.
”Cell Biology” is a fundamental course toexplain the principals of life by introducing the knowledge in cell structureand
their related biological functions. Together with “Biochemistry” and “Genetics”,all these three courses form the basis of
life science. Since Cell Biology isthe only required course for the students in the School of BiomedicalEngineering, this
course has been justified according to the mission of the BiomedicalEngineering. Apart from the systematical teaching
arrangements of Cell Biology,the course covers the topics from molecules to microstructure, and from wholecell to
cell-cell interaction, major biochemistry processes and basic geneticconceptions are also included. The course covers
the following major topics: Cellmicrostructure including cell membrane, nucleus, major organelles, DNA foldingand
chromosome, Membrane structure and membrane proteins, protein sorting and trafficking among differentcellular
compartments, endocytosis and exocytosis, signaling transduction pathways, energyconversion (mitochondrion and
chloroplast), cell cycle and cell division, cellnecrosis, apoptosis and autophagy, cell-cell adhesion and junction, ion
channelsand transporters,assembly and dynamics ofcytoskeleton,sexual reproduction and stemcells, cellTransformation
and cancer, cellularand molecular mechanism of diseases, etc. Students will gain the mostfundamental knowledge of
cell biology, the way to design cell biology experiments,how to use various research tools, and the updated information
andbreakthroughs in the biological research field. Students will have a strongbackground for further pursue in the
diverse fields of Biomedical Engineeringincluding disease biology, system biology, medical instruments, molecular
medicalimaging and tissue engineering materials.

Course objectives and contents
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(Class Schedule &
Requirements &
Course Objectives)

chapter 7 Endocytosis and Exocytosis 2 1
4

chapter 8 Energy conversion:
Mitochondria and chloroplasts 2 1

2 4

chapter 9 Signal Transduction 2 1
2 4

chapter 10 Cytoskeleton: assembly and
dynamics 2 1

2 4

chapter 11 Cell cycle progression and
control of cell proliferation 2 1

2 4

chapter 12 Cell junctions 2 1
2 4

chapter 13 Life and Death I: Reproduction
and stem cells 2 1

2 4
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(Class Schedule &
Requirements &
Course Objectives)

chapter 14 Life and Death II: cell death
programs 2 2

4

chapter 15 Cancer 2 2
4

(Grading)
30% 30% 30% 5% 5%

(Textbooks &Other
Materials) 2020-05-01 5

(More)

(Notes)
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Course Information

(Course Code) BME5301 (Credit
Hours)

32 (Credits) 2.0

(Course Name)

( )

( )"Biomechanics "

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite)

(Instructor) (Course
Webpage

(Description) MATLAB COMSOL

(Description)

This course is an elective course for biomedical engineering students, instructing basic engineering mechanics theories
and applications in biology.
The main contents of this course include statics; dynamics; kinematics; kinetics; stress and strain; stretch, torsion, and
bending; combined deformation and Mohr circle; typical elastic properties of biological tissues; formulations of the
biomechanics problems; biological tissue viscoelasticity. The course also introduces the basics of MATLAB and
COMSOL, the computational applications of the software in biomechanics. Many biomechanics examples and sample
problems will be discussed. Course grading includes homework, projects, and a final exam.
The purpose of this course is to let students understand the basic theories of biomechanics, including rigid body
mechanics such as statics, dynamics, and kinetics; deformable body mechanics such as stress, strain, and deformation
analysis, and the basic use of engineering software. Students will be able to construct basic biomechanics models and
conduct analysis, engineering modeling, and computation.

Course objectives and contents

(Course Object)
1 B2
2 A4
3

�Å �Ð� AÑ 1Ç �Q Gý 07p �7

瀋
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2

1 2

2

(Class Schedule &
Requirements &
Course Objectives)

2

1 1

2

COMSOL MATLAB 2

1
MATLAB

COMSOL 2

2

1 2

2

2
1 2

2

2

1 3

3

2

1 2

2

2 1-4

(Grading)

20%
20%
60%

(Textbooks &Other
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2012-04-30 2012 4

(More)

(Notes)
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Course Information

(Course Code) BME3401 (Credit Hours) 48 (Credits) 3.0

(Course Name)

( )

( )Biochemistry

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) , (post)

(Instructor) (Course
Webpage)

(Description)
DNA RNA

DNA DNA

(Description)

Biochemistry is an important basic course oflife science with the aim to study the chemical composition, the
chemicalchanges and regulation of the life activity using the theory and method ofchemistry, and to clarify the essence
of life phenomena. Biochemistry mainlystudies the structure and function of the biological molecules,
materialmetabolism and its regulation, the molecular basis and regulation of geneticinformation transfer. The course
covers the following major topics:Carbohydrate and Glycoconjugates, Lipids and Lipid complex, Amino
Acids,peptides,protein, Enzymesand Other biocatalysts, nucleotide, nucleic acid and nucleotide
metabolism,transmembrane transport and intercellular signal transduction, Carbohydrate , lipid , and amino
acidmetabolism,Tricarboxylic Acid Cycle and interrelationship of metabolism,Biosynthesis and function of DNA and
RNA, prokaryotic and eukaryotic geneexpression regulation, advances in modern biochemical technology,
etc. Students will gain the fundamental knowledgeof biochemistry, the design of biochemistry experiments and
research tools, andlatest advances in modern biochemical technology. Students will have necessarybiochemistry
knowledge to further study biology, and lay the foundation forteaching, scientific research and production of life science
in the future.

Course objectives and contents

(Course Object)

1.

2.

3.

(Class Schedule &
Requirements &
Course Objectives)

( )

2 1 2 3
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(Class Schedule &
Requirements &
Course Objectives)

2 2 1 3

3 2 1

1.1 1.2 1.6 2 1

1.3 1.4 1.5 2 1 2 3

1.6 2 1

1 2 1 2 3

6 2 1 2
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(Class Schedule &
Requirements &
Course Objectives)

6

1 3

2 3

8.1 8.2 / 2 1 3

9.1 9.2 2 1 2

9.2 2 1 2

8.3 ATP 2 1 2

10 2 1 2 3
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(Class Schedule &
Requirements &
Course Objectives)

2 2 1 3

5 2 1 3

13 DNA 2 2 3

14 RNA
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(Class Schedule &
Requirements &
Course Objectives)

6.3 2 2 3

3 2 2 3

(Grading)

10%
20%
30%
40%

(Textbooks &Other
Materials)

Lehninger Principles of
Biochemistry

David L. Nelson
Michael M. Cox W. H. Freeman 2017-01-01 7

/ 2002-09-01 3

, 2021-07-01 1

(More)

(Notes)
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(1)

Course Information

(Course Code) BME3304 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( ) (1)

( )Biomedical Image Processing

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description) 4
MATLAB Python

PRP

(Description)

Biomedical image processing (1) isa fundamental course given to students majored in the biomedical engineering.
Biomedical image processing itselfcovers a very broad field that involves biomedical signal acquisition, imageforming,
image processing (in a narrow sense), and image visualization, andimage analysis based on features extracted from
images. However, this courseonly presents the fundamentals of image processing in the narrow sense, withparticular
emphasis on problems in biomedical research and clinical medicine.It covers principles and algorithms for processing
medical images acquired bydifferent modalities. Topics include introduction to digital image processingfundamentals,
principles, techniques, and algorithms for image enhancement, intensitytransforms, image filtering, morphological
image processing, and imagesegmentation. The focus of the course is a series of homework, labs and a teamworkproject
that provides practical experience in processing medical image data,with examples from neurology, cardiology,
oncology, and etc. Lectures cover image processing algorithms relevant, as well as background, while homework, labs
and project are done via programming with MATLAB or some other coding software.
The objectives of the course is to provide a basic overview to the field, a hands-on practice of the fundamental image
processing algorithms, a broad introduction to development trend and state-of-art techniques, and to provide the students
with the ability of learning mathematical concepts and programming skills and translating them to Matlab (or Python)
programs to solve real clinical problems.

Course objectives and contents
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(Course Object)

1.

2.
3.

4.

(Class Schedule &
Requirements &
Course Objectives)

( )

2 + 1

8 +
+ 2 4

6 +
+ 2 4

2 + 2 4
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6 +
+ 2 4

8 + 1~5

(Grading)
10% ; 40% ; 50%)

(Textbooks &Other
Materials) Digital Image Processing

Rafael C.
Gonzalez, Richard
E. Woods

Pearson 2018-10-01 Fourth
Edition

(More)

(Notes)
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Course Information

(Course Code) BME3302 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Biophysics

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Course objectives and contents

(Course Object)

1.
B2

2. CT PET MRI (B2)
3. (B2)
4.

C3
5.

(C3)

(Class Schedule &
Requirements &
Course Objectives)

( )

(Grading)
30%

70%

(Textbooks &Other
Materials)
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(More)

(Notes)
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Course Information

(Course Code) BME5302 (Credit Hours) 48 (Credits) 3.0

(Course Name)

( )

( )Bio Heat Transfer

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description) Comsol Multiphysics

ComsolMultiphysics

(Description)

This isa key course for Biomedicalengineering major students. Energy andmass transport in biological systems is
animportant and fundamental phenomenonin life and essential for biomedicalapplications. The Course will
introduceprinciples and applications of bioheattransfer. Topics include Energy conservation andmetabolisms,three
modes of heat transfer, Convection over body surface,sweating,respiration, Heat transfer to blood vessels, anatomy and
descriptionof humanvasculature system, bioheat equations, temperature measurementtechnique, andapplications of
bioheat equations such as hyperthermia treatmentof tumor,cryobiology and the basics of Multiphysics
modelling. Through study of this course, students areexpected to havenot only the knowledge of this subject, but more
importantly,know how toanalyze the physics problems in biological system and be able tosimulate thephysics processes
in biomedical applications.

Course objectives and contents

(Course Object)

1.
Havethe Knowledge of heat transfer basic physics,energy conservation, bioheattransfer characteristics and the
importance ofvasculature
2.
Be able to use the energyconservation law to analyze heattransfer process across the surfaces and insidethe body
3.
Be able to solve heat and masstransfer problems usingthermal resistance method
4.
Be able to use the bioheatequation to analyze realbiomedical problems, interpret related results
5. Comsol Multiphysics Be
able to use Comsol Multphisicsto simulatethe real clinical problems, and understand the real application ofthe course.
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(Class Schedule &
Requirements &
Course Objectives)

( )

0 Introduction to bioheat
transfe 3 lecture N/A 5

1 Law of Energy conservation and
three modes of heat transfer 6 lecture homework 1

2

2 thermal conduction eq 3 lecture homework 1
2

3 Convection over human body 3 lecture homework 1
2

4 Heat transfer to blood vessels 3 lecture in class quiz 1
2

5 Temperature induced dynamic
change of blood flow 3 lecture in class quiz 1

2

6 Bio-heat Equation (pennes
Equation) 6 lecture homework 1

2

7 Temperature measurement and
Detection of Breast Cancer 3 lecture homework 1

2

8 Application of bioheat transfer:
tumor treatment 15 Lectures and

lab project 3
4 5

9 Final Review and Examination 3 Lecture and
examination examination 1-5

(Grading)

20
40
40

(Textbooks &Other
Materials)

Thermal dosimetry and
treatment planning Michel Gautherie Springer-Verlag Berlin

Heidelberg 2012-01-05 1

(More)

(Notes)
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Course Information

(Course Code) BME3405 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Biomaterial

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) , 2 (post)

(Instructor) (Course
Webpage)

(Description)

2012 2009

3D

10 1.
2. 3.

8 4.
5. / 6. 1-5

8 6. 7.3D

6 8. 9.
10.

6-10

MEMS

(Description)

A comprehensive introduction to the fundamentals ofbiomaterials and the various classes of biomaterials in use and
theirapplication, including inorganic non-metals, metals, and polymers.Biocompatibility and properties and
characterization of biomaterials. Surface characterizationand modification functional for improvement of biomaterials.
The principle oftissue engineering (TE) and artificial organs. Biomaterials as drug carriersand gene carriers. Biomimetic
and intelligent materials, nano-scale biomaterials.Since 2018, 3D bioprinting practice has been added including: ink
preparationand cell culture, and 3D bioprinting manipulation.
Biomaterial course has auxiliary function forother professional courses in biomedical engineering, such as medical
imagingcontrast agent and carrier, stem cells and tissue regeneration, diagnosis andtreatment of MEMS materials. The
teaching goal of this course �em
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(Course Object)

1. [1,2,3]
2. [1,2,3]
3. [1,2]
4. [1,2,3]
5. [1,3,6]
6. [1-4]
7. [1,2,3]
8. [1-4]
9. [1-5]
10. [1-4]
11. 3D 3D

[1-4,6]

[1]
[2]
[3]
[4]
[5]
[6] 3D

(Class Schedule &
Requirements &
Course Objectives)

( )

2
Reading

1-4

2

�µ�

7 �' �Å7- �0 �ƒ+O�@ �� +O (™ �€ �é �W �² �%
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(Class Schedule &
Requirements &
Course Objectives)

2

2 Reading / 1-4

-

1 - 2 Reading / 1-4

-

2

PPT

2 PPT / 1-5
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(Grading)

1. 10%
2. 1 20%

PPT
3. 2 20%

4. 3D 10%
5. 40%

�°�O �] 63 �� ��U ��U � �Q �J

�U � � ��U � 63 B� ��U � � �� �� ��

�� �8

� � � � �� �•�� ��U ��U � �8�U

�� �

�* �U ��U

�� �� �`

�· )•5 �P�° �I �8

� �U � � �Q �B� �Ë(Մ� ѝk 㘳 ✀
4

(rĐ ࣋ ⠶(GrЀ 㘳 䈅㈐�˜�� �ËЀng
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Course Information

(Course Code) BME3406 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Tissue Engineering

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

Tissue Engineering
20

(Description)

contents:Tissue Engineering is an emerging interdisciplinary subject and an importantpart of regenerative medicine
technology. The goal of tissue engineering is toregenerate tissue or organs to repair or replace the damaged or lost tissue
ororgans. From this course, students will firstly learn the basic knowledge ofbiomaterials and tissue engineering,
including the definitions and developmentsof biomaterials and tissue engineering, the category of biomaterials and
tissueengineering, the evaluation methods of biomaterials and how the biomaterialsare applied in tissue engineering. In
addition, the students will also learnthe development of engineeringstrategies for different tissues or organs. Based on
the understanding of thebiomaterials and tissue engineering, students will learn how to design a tissueengineering
system for specific tissue or organs.
Courseobjectives:
Theoryknowledge: Understand basic principle of tissue engineering and Master basicconcepts and principles, which
includes basic principle and strategies oftissue engineering; the main three factors of tissue engineering; basicconcepts
of biomaterials and their roles in tissue engineering. To know theprotocols for culturing different tissues and organs. To
know the applicationmethods and development potential of tissue engineering in modern biology andbiotechnology
fields.
Skill development: Systematically master the basicprotocols, methods and process of tissue engineering.

Course objectives and contents
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(Class Schedule &
Requirements &
Course Objectives)

2 --

3D 3D

3D
2

3D

3D

-- 2 PPT -- --

2

CFDA

2

2

2 --

2 --

-- 2 -- --

(Grading)

1 , 20%
(2) 20%
(2) +PPT , 20%
3 , 40%

(Textbooks &Other
Materials)
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(More)

(Notes)
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Course Information

(Course Code) BME3404 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Neurobiology

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) 1 (post)

(Instructor) (Course
Webpage)

(Description)

/

(Description)

This course isa professional basic course for undergraduate students major in Biomedical Engineeringand relevant
disciplines.
The target ofthis course is to teach students about the fundamental concepts ofneurobiology, as well as
neuroscience/biomedical engineering approaches andmethods in the field of neuroscience research. Basic
neurobiological conceptsand recent advances in neuroscience researches are introduced.
The main content of this course includes three parts. Thefirst part mainly contains some basic knowledge about
neurobiology, includinggross anatomy of the nervous system, basic functional unit of the nervoussystem, the structure
and function of synapses, signal transmission andinformation coding in the nervous system, etc. The second part deals
with thefunctional organization of sensory systems and motor system. The third part isabout higher brain functions,
particularly about attention, learning andmemory. Examples are given to introduce some relevant methods and
approaches inneurobiological research. In addition to textbook-based lecturing, some recentadvanced in the field will
also be introduced, literature reading anddiscussing are encouraged.

Course objectives and contents

(Course Object)

1. B2
2. A3 B3 D1

(Class Schedule &
Requirements &
Course Objectives)

( )

2 1
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(2)

Course Information

(Course Code) BME3309 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( ) (2)

( )Biomedical Image Processing

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

2

X CT PET SPECT MRI
X X X

X X X CT
CTDI

k ) CT

(Description)

This course introduces thebasic principles of X-ray imaging, CT, PET, SPECT, MRI X-ray radiography, DSA,
computed tomography, filtered-backprojectionalgorithm, iterative algorithm, Fourier transform reconstruction
algorithm,etc. , basic concepts(X-ray tube, X-ray spectrum, X-ray focal spot, absorption,scattering, beam hardening,
DSA, projection, sonogram, central slice theorem,Radon transform, Housfield Unit, fan-beam, cone-beam, collimator,
detector,gantry, slip ring, effective dose, CTDI, positron–electron annihilation, nucleiwith spin, nuclear magnetic
resonance, precession, relaxation, magneticfield gradient, slice selection, frequency encoding, phase encoding,
k-space,spin-echo imaging, magnet, gradient coils, RF coils, RF detector etc. and medical applications. The students
should develop basic coding skillsfor CT reconstruction algorithm (filtered-backprojection algorithm).

Course objectives and contents

(Course Object)

1. X CT MRI PET SPECT
A4

2. CT B2

(Class Schedule &
Requirements &
Course Objectives)

( )

2 CT 1
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(Class Schedule &
Requirements &
Course Objectives)

X 6

X

X

1

CT 8

1 1

1
2

PET SPECT 2 1

MRI 14
1

1

(Grading)

70
30

(Textbooks &Other
Materials) 2009-05-31 1

(More)

(Notes)
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Course Information

(Course Code) BME5304 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Medical Bioinformatics

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) , (post)

(Instructor) (Course
Webpage)

(Description)

(Description
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(Class Schedule &
Requirements &
Course Objectives)

Python 6 + + 5%
5% 3,4

PPT 4 + 1

(Grading)

1 5
2 / 30
3 30
4 35

(Textbooks &Other
Materials)

(More) Bioinformatics and Functional Genomics Jonathan Pevsner

(Notes)
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Course Information

(Course Code) BME3310 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Fundamental Medical Ultrasound

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

BiomedicalUltrasound is a cross subject, include physics, engineering, medicine andbiology et al. It is a very important
research field in biomedicalengineering. In this education, thebasic knowledge of acoustic is introduced, which
includes reflection,scattering, transmit et al. In addition, Piezoelectricity, ultrasound transducer, Ultrasound
diagnostic,Doppler ultrasound therapy, HighIntensity Focused Ultrasound, ultrasound imaging and high frequency
ultrasoundare introduced here. Recent progress in biomedical ultrasound field is alsoincluded in this course.

Course objectives and contents

(Course Object)

LO1. Toteach students the basic conceptions of medical ultrasonic wave
LO2. Toteach students the key principles and technology of ultrasound in medicaldiagnosis and therapy
LO3.To provide hands-on experience with adigital B-ultrasonic diagnostic instrument
LO4. Todevelop ability to apply math physics digital/analog circuit etc in biomedical ultrasound
LO5. Tohave potential ability for future education or job in biomedical ultrasoundfield

(Class Schedule &
Requirements &
Course Objectives)

( )

4 word LO1

6 word LO2

A B M D 10 word LO2,LO3

HIFU 8 word LO4 LO5

B 4 LO3,LO4
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(Grading)

1 50%

1 15% 4 7 11 3

2 15%

3 10%

4 10% .

2 50%

(Textbooks &Other
Materials) 2020-02-17

(More)

(Notes)
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Course Information

(Course Code) BME3311 (Credit Hours) 48 (Credits) 3.0

(Course Name)

( )

( )Principle and Design of Biomedical Instruments

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

14 15 16

X
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(Description)

The first 14 weeks are classroom teaching, and thecourse experiments are conducted from 15 to 16
weeks. This course mainlyexplains medical instruments commonly used in clinical practice. The
maintextbook used in the course is Principlesand Applications of Medical Instruments. The teaching
method is Chinesetextbooks plus Chinese teaching. Contents include: human physiologicalparameter
detection equipment, including electrophysiology (ECG, EEG, etc.),blood pressure, body temperature,
blood oxygen saturation, respiratorydetection equipment, multi-parameter monitor; X-ray imaging
diagnostic andtreatment equipment, including nuclear medicine Diagnostic instruments,radionuclide
therapeutic instruments and equipment, medical radionuclideproduction equipment and repeated
testing, radiation protection instruments;endoscopic diagnostic systems, including
gastroscopy, laparoscopy, laryngoscope principle,structure and application; functional assistance and
Replacement devices,including assist and replacement of the heart, artificial kidney, artificialheart-lung
machine, ventilator and anesthesia machine, hearing assistance andreplacement, visual assistance and
replacement, deep brain electricalstimulator, bladder pacemaker,
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1 (1)
(2)

2
3

2 4 5

1 2
3 4

5
6

7 8
9 10

12 1 4 5

1 2
3 4
5

4 4 5

1 2
3

4
PACS 5

2 4 5

1 NI
2 NI

NI
4 1 4

2 5

(Grading) 5 + 10 + 15 + 70

(Textbooks &Other
Materials) 2020-01-16 1

(More)

(Notes)
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Course Information

(Course Code) BME4301 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Image Guided Surgery and Therapy

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Image guided surgery andtherapy is a new disciplinary subject quickly developed recently, which isdriven by the
request of popularization of the minimal invasive surgery inclinic and promoted by the fast developed information
technology. It is afundamental knowledge base of the application of precise treatment and surgicalnavigation. This
course includes the aspects of Medical Image Analysis, MedicalImage Visualization, Virtual Reality, Pattern
Recognition, Computer Vision andClinical Engineering, with broad range knowledge diversity. Based on the mergeof
the research area of medicine and engineering, it is planned to deliverbasic knowledge and technique to students in a
clear and easy format. Thecourse will not only cover the basic ideas, clinical studies, developingtrends, but also
introduce the history, current statues based on newlypublished research papers. The students are expected to understand
the basicknowledge of the Image guided surgery and therapy, grasp the fundamentaltechnology and build up the
application developing ability

Course objectives and contents

(Course Object)

1.

2. GPS

3.

(Class Schedule &
Requirements &
Course Objectives)

( )

2 1

6 +2 1
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2 1

(Class Schedule &
Requirements &
Course Objectives)

4 1

6 +2 1

4 1

2 1

4 1

4 +1 1

2 1

(Grading)
1 30
2 70

(Textbooks &Other
Materials)

Image Guided
Intervention, Technology
and Applications

Terry Peters and
Kevin Cleary Springer 2008-10-01 2008-1

(More)

(Notes)
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Course Information

(Course Code) BME5303 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Principles and Applications of Magnetic Resonance Imaging

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (2), (2) (post)

(Instructor) (Course
Webpage)

(Description)

:

K-

(Description)

This course introduces the principles and technology of magnetic resonance imaging (MRI) and their clinical
applications. The students are expected to acquire comprehensive knowledge about the commonly used MRI
techniques. Lab experiment is a major component of the course. The students are expected to acquire knowledge and
hand-on experience about the imaging techniques through implementing pulse sequences on the MRI scanner for data
acquisition. The students are expected to build comprehensive understanding of the basic image reconstruction
algorithms and image processing algorithms and programming skills by implementing these algorithms with MRI data
on computers. The content of the course includes: nuclear spin, equipment, RF excitation, gradient-echo, spatial
encoding, generation of MR signal, K-space, spin-echo, signal decay, signal-to-noise ratio, contrast-to-noise ratio , etc.

Course objectives and contents

(Course Object)

1. A3
2. B3
3. C3
4. D3

(Class Schedule &
Requirements &
Course Objectives)

( )

1 4 1

2 4 3

3 4 1

4 4 3
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5 4 1

6 6 2

(Class Schedule &
Requirements &

7 2 4

8 4 1 2

(Grading)

(Textbooks &Other
Materials)

(More)

(Notes)
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-

Course Information

(Course Code) BME4304 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( ) -

( )Modern Microscopy:Instrumentation and Biomedical Applications

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)
5 10

(Description)

Microscopy is one of the most important technologies for science, engineering, materials and medicine. After
decades of continuous development, microscopic techniques have made significant progress in recent years and have
become irreplaceable in scientific discovery, clinicalmedicine and industry. This course will focus on the principles and
instrumentation with an emphasis on recent breakthroughs in aberration correction, super resolution and scanning
probes. There will be three mainsections: optical microscopy, electron microscopy and scan probe microscopy. In
addition to principles and instrumentation, the necessary and essential sample preparation methods will also be covered
in the course. There are 5 experimental sessions in this course to train students' practical ability. In lab courses, students
can operate and debug some advanced instruments including fluorescence microscope, super resolution microscope and
atomic force microscope. A variety of distinctive sample fixation, sectioning, fluorescence labeling, tissue clearing and
image processing techniques could be learned in groups.

Course objectives and contents

(Course Object)

1 [a] B2
2 [e] B2
3 [b] B3
4. [a,j] C3
5. [c] C3

(Class Schedule &
Requirements &
Course Objectives)

( )

2 1
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(Class Schedule &
Requirements &
Course Objectives)

2 5

2 3

TIRF 2

.

4 5

2
.

1

1000

4 5

2

1
1

1
2 5

3D 2

3D

1

2 5

1

2

1
1

STORM

1

2 5

2

SIM 2 1 2 5

2 1 3

TEM
SEM

2 1
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Course Information

(Course Code) BME2303 (Credit Hours) 16 (Credits) 1.0

(Course Name)

( )

( )Digital Electronics Laboratory

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)
FPGA

(Description)

“DigitalElectronics Laboratory” is an independent experimental course, and it is abasic course for electrical engineering
and biomedical engineering major’sstudents. It aims to train students to carry out experiments by various meanson the
basis of theoretical course such as Digital Electronic Technology. Theexperiment content includes circuit analysis,
testing and debugging, so as tohelp student to grasp the principles, analysis, design and testing methods ofdigital logic
circuit and digital logic sequential circuit; help to learn anduse programmable digital logic device FPGA to carry out
digital logic andtiming analysis, design and testing; imitate by computer software, master thecommonly used computer
simulation methods of electronic circuits.
The course focuses ontraining students' practical ability, hardware design, debugging, testing,computer-aided design
ability, and takes experiments as the process tocultivate students' engineering practice ability and innovative
consciousness,cultivate students' research methods, cultivate good attitudes and habits inscientific work, and form
excellent subjects. The scientific researchaccomplishment of the technician has laid the foundation for subsequent
coursesand professional training.

Course objectives and contents

(Course Object)

1.

2.
3.

4.

5.

(Class Schedule &
Requirements &
Course Objectives)

( )
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(Class Schedule &
Requirements &
Course Objectives)

1
Multisim

FPGA 2

Multisim

2

Multisim
Verilog

FPGA

2

Verilog

FPGA

3
Verilog

FPGA
2

Verilog

Vivado
FPGA

4 Verilog
FPGA 2

Verilog
FPGA

5

Verilog FPGA
Verilog

Verilog

FPGA

2

Verilog
FPGA

6 Verilog FPGA 6
FPGA
Verilog

(Grading)

1 14
2 14
3 14
4 14
5 14

30

(Textbooks &Other
Materials) 2016-04-01 6
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(More)

(Notes)



2023年度生物医学工程学院专业课程教学大纲

- 102 -

Course Informatio_ 
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(Textbooks &Other
Materials) The Intel

Microprocessors Pentium 7

(More)

(Notes)
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Course Information

(Course Code) BME3202 (Credit Hours) 64 (Credits) 2.0

(Course Name)

( )

( )Professional Practice (Biomedical Engineering)

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) 1 , 2 (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

Professional Internship is one of the professional practice courses in Biomedical Engineering. The
junior undergraduates are required to participate in the theoretical and practical studies arranged by
Clinical School of Medicine in Shanghai Jiao Tong University affiliated 6th Hospital of Shanghai.
During this two-week or so internship, directors present the theoretical knowledge about medical
instruments from different departments, and students will visit the corresponding clinical work. The
internship provides a valuable opportunity to master the principles of medical instruments, clinical
manipulation methods and potential shortcomings. Daily internship reports, summary, and a project are
required to be presented. This project is selected based on a specific biomedical engineering-related
problem occurring clinically. This professional internship cannot only enhance the students’ perceptual
recognition and understanding of the close relationship between Biomedical Engineering specialty and
clinical applications, but also greatly promote their wishes and determination to develop high-end
biomedical instruments with Chinese autonomous intellectual properties.

Course objectives and contents

(Course Object)

1.
2.

3.

(Class Schedule &
Requirements &
Course Objectives)

( )
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(Class Schedule &
Requirements &
Course Objectives)

/ICU (Surgery /ICU
Monitoring Room)

6 /

1. ; 2.
; 3.
; 4.
; 5.

ICU
1 2 3

/
(Respiration

Disease/Pulmonary Function
Testing)

6 /

1. ; 2.
; 3.
; 4.
; 5. 1 2 3

PET CT SPECT/
(Nuclear Medicine) 6 /

1. ; 2.
; 3.
; 4.
; 5.
PET

SPECT CT
1 2 3
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(Class Schedule &
Requirements &
Course Objectives)

/
(Hemodialysis) 6 /

1. ; 2.
; 3.
; 4.
; 5.

1 2 3

/ (Clinical
Laboratory) 6 /

1. ; 2.
; 3.
; 4.
; 5. 1 2 3

/
(Rehabilitation) 6 /

1. ; 2.
; 3.
; 4.
; 5. 1 2 3
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(Class Schedule &
Requirements &
Course Objectives)

/
(Cardiac Function Test) 6 /

1. ; 2.
; 3.
; 4.
; 5.

1 2 3

/ (Radiotherapy) 6 /

1. ; 2.
; 3.
; 4.
; 5. 1 2 3

/
(Ultrasonic

Diagnosis/Gastrointestinal
Endoscope )

6 /

1. ; 2.
; 3.
; 4.
; 5.

1 2 3
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1

Course Information

(Course Code) BME3201 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( ) 1

( )Internship and Innovation of Science and Technology I

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

4-6 1 1

(Description)

In this course, 4 to6 students will form a group, to determine and carry out a biomedicalengineering design project under
the guidance of a biomedical engineeringsupervisor and a medical doctor. Through this course, students can
understandclinical requirements, domestic and international indut
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(Grading)

1 20
2 20
3 60

(Textbooks &Other
Materials)

(More)

(Notes)
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(Course Object)

1. D1
2 (B2,C3)
3 (B1,B2)
4 (C2,B2)
5. C5
6. ; C2
7. (A3)

(Class Schedule &
Requirements &
Course Objectives)

( )

8 1-6

12 1-6

10 1-6

4 1-6

8 1-6

3D 8

3D

1-6
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(Class Schedule &
Requirements &
Course Objectives)

8 1-6

10 2,6

MiniPACS 10 1-6

14 1-6

PACS 30 1-6
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(Class Schedule &
Requirements &
Course Objectives)

4 2,6

30 1-6

MATLAB 30 1-6

24 1,3,4

8 4,5,6
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(Class Schedule &
Requirements &
Course Objectives)

32 1-7

(Grading)

10% 10% 30% 20% 30%
10% 10% 20% 60%

10% 70% 10% 10%
35% 15% 50%

(Textbooks &Other
Materials)

(More)

(Notes)
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Course Information

(Course Code) BS098 (Credit Hours) 128 (Credits) 4.0

(Course Name)

( )

( )Undergraduate Project (Thesis)

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

/

(Description)

Course objectives and contents

(Course Object)

1.
2.
3.
4.
5.
6.
7.

(Class Schedule &
Requirements &
Course Objectives)

( )

(Grading) 10% 10% 20% 55% 5%

(Textbooks &Other
Materials)

(More)
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(Notes)
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Course Information

(Course Code) BME4203 (Credit
Hours)

48 (Credits) 3.0

(Course Name)

( )

( )Introduction to Translational Medicine and Career Development

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description) Introduction to Translational Medicine and Career Development

Course objectives and contents

(Course Object)

1 A2 A3 A4 A5
2 B2 B3 B4
3

C2 C3
4

B3 C2 C5 D1 D2

(Class Schedule &
Requirements &
Course Objectives)

( )

4 1 2

4

1.

2. 3 4
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(Class Schedule &
Requirements &
Course Objectives)

4 2
3 4

4 2
3 4

VC/PE/
6 2 4

/ 4 2 3

2 2 4
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2 2 4

(Class Schedule &
Requirements &
Course Objectives)

2 2 4

2 2 4

2 2 4
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(Class Schedule &
Requirements &
Course Objectives)

2 1
2 3

8

40
6-8

2 3

2 1
2 3 4

(Grading)

1 30
2 40
3 30

(Textbooks
&Other Materials)

(More)

(Notes)
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Course Information

(Course Code) BME4302 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Biodesign

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) I, II, III (post)

(Instructor) Dahong Qian (Course
Webpage)

https://oc.sjtu.edu.cn/courses/59687

(Description)

BioDesign 150 Biodesign

: 3-5

(Description)

This course introduces the complete flow of innovative Biodesign. Starting from clinical needs finding, Biodesign flow,
from concept generation to implementation, has been explained in detail. Combining with case studies, intellectual
properties and regulations are also important parts of the course. Course projects are required in this course. Students are
encouraged to form 2-3-person project team to find a topic they are interested. The topics are ranging from new medical
devices, embedded medical wearables, medical software to solve a problem or AI-based medical big data analysis, etc.
Thru these projects, students will gain first-hand knowledge in Biodesign.

Course objectives and contents

(Course Object)

1 A3 B1 C3 D1
2 A5 B3 C2 D3
3. A4 B5 C5 D1

(Class Schedule &
Requirements &
Course Objectives)

( )

- 2 -
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+IDEO
- 2 +

-

(Class Schedule &
Requirements &
Course Objectives)

+IDEO
-

1
2

+
-

+IDEO
-

2
2

+ -

/ 2

-

+IDEO
- 2

+ -

1 2 3 4 5 2

-

6 7 8 9 10 2

-

- 2 – –
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– 2 -

- 2 – -

(Class Schedule &
Requirements &
Course Objectives)

- 2 -

- 2 – -

- 2 – -

/ 4
-

(Grading)

1 20
2 20
3 40 20 10 10
4 20

(Textbooks &Other
Materials) 2023-08-01 978-7-5428

-7995-0

(More)

(Notes)
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Course Information

(Course Code) BME4303 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Artificial Intelligence and Medical Engineering

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

(Description)

This course aims to introduce the basics of artificial intelligence (AI) aswell as its application in translational medicine.
In past decades, AI hasachieved significant progresses. It has turned to the focus of researches andcommercial
investments recently. For example, with AI, we are able to attaincomputer-assisted diagnosis and therapy, which lower
down working loads ofclinicians and provide high-quality healthcare service to the public.Meanwhile, AI can help
explore the onset and progress of diseases, whichessentially contribute to new understanding toward physiology and
bettertherapy planning. In general, AI is becoming more popular in the field ofmedicine. Students are expected to
understand the basic methodology of AIthrough this course. They will learn the pros and cons of individual methods,and
connect the methods with real application scenarios. This course isfeatured by the inter-disciplinary content, which
combines cutting-edgetechniques in the fields of computer science and medicine.

Course objectives and contents

(Course Object)

(Class Schedule &
Requirements &
Course Objectives)

( )

1 Course overview 2 In-class
teaching

Part I
Foundations

2

:
; 2 In-class

teaching

Part I
Foundations

3

:

2 In-class
teaching
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Course Information

(Course Code) BME4401 (Credit Hours) 32 (Credits) 2.0

(Course Name)

( )

( )Medical Diagnosis Frontier Technology and Innovative Applications

(Course Type)

(Target Audience)

(Language of
Instruction)

(School)

(Prerequisite) (post)

(Instructor) (Course
Webpage)

(Description)

21

(Point-of-Care)
3D

(Description)

Course objectives and contents

(Course Object)

1 A3, A4, A5,D1, D2, D3, D5
2 B1,B2, C5
3 B2,B3, B4, C3, C5
4 B2, B3, B4, C3, C5
5 B2,B3, B4, C3, C5
6. A3,A4, B2, B3, B4, C3, C5
7. A1, A2, C2, C3, C4, D1, D2, D5

( )
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2

(Class Schedule &
Requirements &
Course Objectives)

8

4

4

2

2

2

2

6

(Grading)

1 40
2 40
3 20

(Textbooks &Other
Materials)

(More)

(Notes)
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