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Histrory of medical engineering. Overview of applications in medical engineering : biomechanics, medical

signal processing, medical instruments, Ergonomics, Human factors, Tissue engineering, Rehabilitation engineering.
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Fundamental of Calculus: the derivative and its applications, techniques of integrations and applications.
Analytic geometry for conic sections; second degree equations; vectors transformation of coordinates; polar coordinates and
functions of several variables; partial derivatives; multiple integrals. Complex variables. Applied linear algebra. Difeerentrial

equation and its applications. Numerical methods and applications for problem solving.
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Human systemic functions body including nervous, musculoskeletal, cardiovascular, respiratory,

gastrointestinal, endocrine and reproductive systems that related to medical engineering.
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Physiological functions of all organ systems of the human body related to medical engineering i.e., nervous

system, musculoskeletal system, cardiovascular system, respiratory system, gastrointestinal system, urinary system,

endocrine system and reproductive system.
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The aim of this course is to understand a research methodology and statistical techniques for research
planning, included data collection and data interpretation. The strategies to make presentation, discussion, conclusion and

decision making are also taken parts in this course. Moreover, it has to cover in these topics: risk assessment, human and

animal research ethics. Lastly, the topics of RFP request and process is also involved this course
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MNeé611 Mathematics for Medical Engineering
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Overview of numerical methods commonly used in biomedical research including ordinary and partial
differential equations, random systems, common transforms, function fitting, optimization and search algorithms, and
filtering and time series analysis. Mathematical modeling of biomedical systems. Lumped and distributed models of

electrical, mechanical, and chemical processes applied to cells, tissues, and organ systems.
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This course aims to further prepare the students with study skills necessary to successfully participate in class.
Students will learn various study skills through assignments, such as making reports, giving presentation, and taking

notes. They will also have practice in scientific communication by give a presentation to their classmate.
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Course topics will include analysis of forces in static biological systems; linear and angular dynamics of

human movement; energy and power in human activity; application of stress and strain analysis to biological tissues and

Prothisis. This course also covers the fundamentals of the Biomaterials.
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In this course, there will be an introduction to the Finite Element in order to modeling biological structures by

weight residual methods. It covers all the steps involved in FEA and also give the example of FEA in Biomechanics.
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To introduce the scientific principles and laws underlying the field of biomechanics. To describe how

biomechanical principles can be applied to understanding and analyzing the causes of human movements and their affects

on the body as statics, friction, kinematics, kinetics, fluid statics, fluid dynamics, gait analysis, and posture analysis
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A product design course uses principles of system engineering, the stage-gate process for medical product

development and engineering and business analysis principles to evaluate the commercial potential proposed medical

devices to further develop feasible solutions. Manufacturing design, teamwork and creative design for new innovation.
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Introduction to biomechanics as applied to orthopedic science. Review of anatomy, kinematics, and solid
mechanics for the musculoskeletal system. Emphasis on the mechanics of joints (movement, force, transmission), bone,
soft tissues (cartilage, ligament, muscle) and cellular mechanics and tissue engineering. Special topics include clinical

orthopedics, fracture mechanics of bone tissue, Finite Element Analysis of orthopedic implants and the use of MRI and high

resolution CT for imaging of musculoskeletal tissues
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Fundamental of advanced manufacturing technologies, rapid prototyping, rapid manufacturing and laser

technology to manufacture the medical devices, orthopaedic implant, dental implant and vascular implant.
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Dental Biomechanics provides a comprehensive, timely and wide-reaching survey of the relevant aspects of
biomechanical investigation within the dental field. Leading the reader through the mechanical analysis of dental problems,
both in dental implants and in orthodontics, as well as natural tooth mechanics, Dental Biomechanics covers an

increasingly important and popular subject area and addresses a number of contemporary

discussions.
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Studies on the new technology of special interest in Biomechanics engineering.
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Studies on the new technology of special interest in Biomechanics engineering.
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Descriptive statistics; elementary probability; discrete and continuous random variables and their distributions;

hypothesis testing involving continuous and categorical (nominal and ordinal) variables, two and more treatments; linear

regression; analysis of survival data; design of clinical trials.
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Design and understand architecture of electronics instrument used to measure physiological parameter:

Electrocardiogram, Pulse Oximetry, Electroencephalography, Pressure cardiac respiration motion force and temperature

measurement Clinical lab instrument Therapeutic and Prosthetic devices
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Signal processing for telemedicine applications. Data compression Medical data coding and standards

channel coding line coding Analog and Digital modulation Web technologies for telemedicine networking
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An introduction to rehabilitation technology: Biomechanical measurements and analysis of human
movement; Motion simulation; Orthoses and Prostheses; Seating aids and Wheelchair; Functional electrical stimulation and

other advanced rehabilitation technologies.
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Introduction to Artificial Neural Network and Fuzzy Systems. Theory and applications of artificial neural
networks and fuzzy logic. Adaptive fuzzy system. Neuron structure and dynamics. Unsupervised and supervised learning.

Applications to control, pattern recognition, nonlinear system modeling, signal processing. Applications of neural network

and fuzzy systems in medicine.
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Historical development of image processing. Image data structures. Image enhancement. Image classification.

Image compression and restoration. Application of digital image processing in medicine.
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The fundamental concepts of analog signals, discrete time signals, and digital signals. Convolution. Fourier series

and transforms. Laplace transform. Difference equation, z-transforms, discrete-time Fourier series and transforms.
Spectral analysis of continuous and discrete-time signal. Analog and digital filter design. Fundamental of time-frequency
analysis: short-time Fourier transform (STFT), continuous wavelet transform (CWT), and discrete wavelet transform

(DWT). Applications on medical signal analysis such as EEG and ECG.
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The role and importance of ergonomics. The meaning of ergonomics. The ergonomics profession (Certification
of Professional Ergonomics). Understanding of the Macro and Micro Ergonomics. Health problems and quality of life in the
workplace related to ergonomics. Costs and impacts effecting on social environments. Laws and incentives from outside
organization to improve ergonomics. Understanding of the human in work systems and environments. Theory of risk
factors and interactions of human - machine - environment, especially in work systems. Human factors in engineering,
capabilities and limitations, The key principles in ergonomics design. Design for the individual and universal. Design of

environments such as light, sound, temperature, etc. Work and social environments interactions. Design and analysis of work

system.
49.641 medmauaza3sInenlumsiay 3 (3-0-9)
MNeé641 Anatomy and Work Physiology

mmas{iﬂmﬁﬂaﬁumﬂ%mﬂmminmﬂugyﬁ m3mevaueImMaaiszInnfiiatuainionssuiinuaz
amwmwé’auﬁaﬂuagﬂummzﬁ1ﬁﬂnssmi'uc] HANSZNILABNISIHINAIYDIHS mmszmJﬁaszuvﬂszammuguné’maﬁa
HanszNUADIZULME]D HaN3TNUARIZUUMS nadeuveuden WanszNUALYMHYTVBITIIME HANTZNUADTUMNIAZ
ﬂizﬁﬂ%ﬂ]‘ﬁluﬂ1§ﬁ1ﬁ§]ﬂiiu msn“lumiﬁnmuaz%’emzmaﬁnmmm%nmﬂ Ni’lﬂizﬂﬂﬂ]ﬂﬂ]1uﬁﬁmﬂﬂlﬂd@]u"ﬁ
M mansznuveamsauderiieaazmsmauduny aduazmsiludavesane

Physical characteristics of people and their response to their activities and their environments with particular
reference to health and performance. Anatomy of human body, Physiological response to work; metabolic response;
neuromuscular response; respiratory response; circulatory response; thermoregulatory response; work schedule and

body rhythm.
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Essential Biomechanics principles such as muscle contraction and muscle force, mechanisms of injury and
fatigue. Applied biomechanical knowledge in advanced study and design. Human anthropometry in biomechanics,
biomechanical measurement tools, movement analysis, intraabdominal pressure, internal and external Kinetics analysis,
kinematics and limitations, biomechanical models for application in industrial work redesign, both seated work and

standing work including lifting.
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Human brain and behavior. Personality and human behavior. Psychophysical factors and work, e.g. Perception
and work behavior. Learning, attitude, social values and work satisfaction. Psychosocial factors and work. Effect of
environment on physical and mental conditions. Psychosocial/ psychophysical measurement and evaluation. Stress and

physical and mental response. Psychosocial and psychophysical factors and health problems.
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The meaning of job, task and work systems. Measurement, analysis and characterization of human works or

activities in real conditions. Analysis of the human interaction in work system. Techniques for studying work activity and

task analysis. Evaluations of human relationships with the various components in a work system. Method study, time study,

and human body movement analysis techniques. Designs of work systems compatible with human characteristics in

physical, psychological and cognitive. Designs of workspace and workstation. Evaluations of human works. Use of

simulation models to evaluate and improve human works compatible with abilities of humans.
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MNé645 Occupational Hygiene, Safety and Well-Being
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All workplaces have responsibility in protecting the health of their employees and the health of the general
public through control of their working environment. This course is designed to provide management tool in the
industrial setting and enables management to comply with governmental regulations and to meet the increasing demands of
employees for information on potential health risks associated with their job. Quality of work life, personal protective

equipment (PPE) design and selection are included in the course.
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MN646 Biomechanics and Work Physiology Lab
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Biomechanical and physiological modeling and measurement techniques useful in the study and mitigation
of physical stressors in the industrial workplace and for preventing neuromuscular system, tissue and joint biomechanics
from musculoskeletal disorders in manual work. The topics also include physical characteristics of people and their

response to their activities and their environments with particular reference to health and performance.
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MN647 Work Measurement and Instrumentation Lab

v v v

= a oy = a wa T ' P TR = aa o
iniﬂﬂ‘hlHiﬂ‘u3!!a%I’r]ﬂ‘ljg_]‘ljﬂﬂ1§{1‘lﬂﬂ§ﬂﬁﬂi’)!m$ AVUAYYIUA) UNYIVBINUMIANHIITMININIU
= & A I3 v ° v a J a S
ﬂ]‘iﬂﬂ‘lel]ﬂ]‘i!ﬂﬁ?)iﬂﬂ?!!ﬁ%!?ﬁ] !Wiﬂ‘muﬂ]‘i!ﬂ‘]J‘i'J‘]JTJN"lIi’Jyﬁﬁ1ﬁiﬂﬂ1‘§3!ﬂ‘§1$ﬁ asvaev Usalivuazeenuuuaoiau
A Ao & A ¢ A o = a ad ° v o v A
WHNNNTY un:msmmqﬂnsmﬂﬁumsmam msdndumatiauazIsnmsdar1sI0nu NITAINNUVUIIA0IN1] IND
Uszidiulszansamlumsinay wenvinmsliiniesiie Tadeq udrdsezldSaumatinmsguiiedia mslfuvuaeua
v ¢ ad aaa a Jd a a 4 a A A v [y
NIIANNIHM 'Jﬁﬂ1iﬂ1ﬂﬁﬂﬁﬂ!‘l’ilﬂ$ﬁ3ﬂuﬂ1§3!ﬂi181’iﬂ§$uuﬂ3134!%78]\1!!@5!!14’3114117]1\15$1J1ﬂ3ﬂﬂ1ﬂ!ﬂtl'35llﬂ\iﬂﬂﬂﬁyﬁ1
UMM Imeanazdale
This course provides a practical skill for the students to acquire various kinds of biosignals by sensors. Time
motion study is one of the significantly topics as it can give a valuable information for estimating and designing the work
stations, working area and suitable tools for the workplace. Moreover, training technique and modelling may use as a tool

for evaluation a system performance. The possibility in use Questionnaire and interviewing forms can also provide the

optimize solutions.
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MN648 Current Topics in Ergonomics
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Studying and monitoring an interesting problem related to ergonomics. Students will be instructed in basic
research to be able to determine the scope of the topic of interest in the current situation. Gathering knowledge and researches
available to explain those issues to discuss with instructors and classmates. Summarizing the knowledge gained from the
researches to give recommendations for improving and solving the interesting problem. Advising future researches related
to the problem of interest for developing works and knowledge of ergonomics. Students will learn and be taught based on the

real problem. They are required to prepare and submit a report summarizing the study with the academic writing style and

to present the study in details.
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MN650 Experimental Method in Physiology and Instruments
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Experimental methods in physiology including cardiovascular , nervous , respiratory , gastrointestinal ,
kidney and urinary excretion, endocrine and reproductive systems. Basic concepts of functional recorders such as

stimulator, detector , biosensor, amplifier, electrode, signal processing, voltage differences of cell membrane and ion

channels. Application of physics in blood flow measurement, blood pressure, cardiac beating, muscular contraction etc.
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MNG651 Human Biomechanics
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Principle of biomechanics : statics and dynamics, strength of skeletal materials and basic of rheology such as
blood circulation system, cardiac cycle, cardiodynamics, mechanics of respiration, transport of blood brain barrier, fluid

formation and absorption, placental transport, human movement Application of human biomechanics and prosthetics.
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MNG652 Cell and Tissue Medical Engineering
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Basic concept for medical engineering of cell and tissue: cell function , repair mechanism, healing process,
ligand binding and receptor, migration of cell, influx of intracellular calcium and other ions, transporter and movement,
cell and organ culture, organ transplant and stem cell, influences of hormone protein and growth factor, scavenger of

receptor , control of metabolism. Application of medical engineering in remodeling process of cardiocytes and bone.
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MNG653 Neural Signal Processing and Neural Transmission
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Generation of neural signal, neural conduction and synaptic transmission , frequency and amplitude, neural
signal processing , modeling of continuous-time signals , discrete-time signals and stochastic signals, convergence and
divergence of signals, relationship between neural signal and neurotransmitter induced process, signal transduction cascade,

ionic flux and voltage difference of neuron .
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MN654 Physiology and Biomedical Modeling
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Principle of mathematical modeling and data analysis of physiology process such as cellular transport, enzyme
kinetics, feedback control, ion channel signals , cell excitation, electrical conductionand propagation , tension and E-C
coupling , hemodynamic, cardiodynamics, gas diffusion and transport, hemoglobin binging to oxygen, acid-base

physiology, osmolality and pressure changes.
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MNG655 Special Topics in Physiological Modeling and Medical Engineering 1
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Studies on the new technology of special interest in Physiological Modeling and mechanics engineering.
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MN656 Special Topics in Physiological Modeling and Medical Engineering 2
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Studies on the new technology of special interest in Physiological Modeling and mechanics engineering.
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Knowledge development from this course is able to set the problem, hypothesis, objective and experimental
method to answer the research hypothesis yourself and under suggestion from advisor as well as achieve research
objectives and set up innovation in medical engineering field. The content of thesis writing is a topic from one of medical
engineering departments such as biomechanics, biomedical signal processing, human factors in engineering and
ergonomics, and physiological & medical engineering modeling. Research work is operated and consulted by advisors.
The advisors come from one of faculty of engineering, medicine, allied health science, and public health. Thesis

presentation and publication writing are introduced.
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