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451 500 Computer Programming Laboratory 18 hours
Prerequisite : None

Introduction to technical computing language programming using MATLAB.

Outlines :
1. Matrices manipulation (3 hours)
2. Graphics, plotting data (3 hours)
3. Scripts and functions, data structures (3 hours)
4. Linear system and differential equations (3 hours)
5. Toolboxes—statistics, signal processing (3 hours)
6. Toolboxes—symbolic math, control (3 hours)
451 501 Differential Equation 20 hours

Prerequisite : None
Ordinary differential equation, series solution of differential equation, vector calcular.
Outlines :
1. Differential equation and its solution (10 hours)

2. Vector calculus (10 hours)

20.2 51Uz eI B AN

451 600 Applied Mathematics 3(3-0-9)
Prerequisite : None

Transforms: Laplace, Fourier, and Z—transforms; linear algebra; matrices, determinants, Cramer’s rule,
Gauss and Gauss—Jordan eliminations, eigenvalues, eigenvectors, complex matrices, vector differential and

integral calculus.

Outlines :
1. Transforms: Laplace, Fourier, and Z—transforms (12 hours)
2. Matrices, determinants, Cramer’s rule (12 hours)
3. Eigenvalues, Vector calculus (12 hours)
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451 601 Computer Programming

Prerequisite : None

Graphic user interface design, hardware interface, engineering solving-problems, individual real-world

project, use MATLAB.

Outlines :
1. Graphic user interface design (3 hours)
2. Hardware interface (6 hours)
3. MATLAB’s Simulink (6 hours)
4. Software design for engineering applications (12 hours)
5. Individual real-world project (9 hours)
451 602 System Modeling 3(3-0-9)

Prerequisite : 451 600 Applied Mathematics
Study of modeling physical systems by mathematical model, the systems studies are such mechanical
system, electrical system and electro-mechanical system, also study of response of systems under various type of

input, study of stability of system and system characterization, introduction to identification and applications of
FFT.

Outlines :
1. Introduction to mathematical modeling (3 hours)
2.  Model of mechanical systems (6 hours)
3. Model of electrical systems (6 hours)
4. Model of electro-mechanical systems (6 hours)
5. Response of system (3 hours)
6. Stability of system and system characterization (6 hours)
7. Introduction to identification and applications of FFT. (6 hours)
451 603 Advanced Numerical Method 3(3-0-9)

Prerequisite : 451 600 Applied Mathematics
Finite difference method, numerical solutions for ordinary differential equations, numerical solutions for

partial differential equations, optimization.

Outlines :
1. Finite difference method (6 hours)
2. Numerical solutions for ordinary differential equations (12 hours)
3. Numerical solutions for partial differential equations (12 hours)
4. Optimization (6 hours)
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451 604 Vibration Analysis 3(3-0-9)
Prerequisite : 451 602 System Modeling
System with vibrating characteristic, free and force nonlinear vibration, numerical method for vibration

analysis, measurement and controlled of vibration.

Outlines :
1. Fundamental of mechanical vibration (3 hours)
2. Fundamental of nonlinear vibration (3 hours)
3. Response of nonlinear characteristic system (6 hours)
4. Free and force nonlinear vibration (6 hours)
5. Vibrations of multidegree of freedom system (6 hours)
6. Numerical method for vibration analysis, (6 hours)
7. Measurement and controlled of vibration. (6 hours)
451 605 Electronic System Design 3(3-0-9)

Prerequisite : None
Electronic system, measurement, sensors and actuators, amplifier, feedback systems, analog systems,

digital systems, system design.

Outlines :
1. Electronic system, distortion and noise, system design (3 hours)
2. Measurement, sensors and actuators, design study (3 hours)
3. Amplification systems, cascaded amp, differential amp, (3 hours)
operational amp, design study
4. Open-loop and closed-loop systems, feedback systems, (6 hours)
feedback circuits, design study
5. Filters, amplifiers, analog signal processing, design study (6 hours)
6. Sequential logic, microcomputers, data acquisition and (6 hours)
conversion, digital systems, design study
7. System design (9 hours)
451 606 Classical and Modern Control Systems 3(3-0-9)

Prerequisite : 451 602 System Modeling

Classical control: transfer functions, responses and performance indices, Nyquist’s stability criterion,
frequency—domain methods, compensation; Modern control: state—space models, controllability, observability,
closed—loop pole—zero assignment, full-and reduced—order observers, stability in the sense of Lyapunov; use of

MATLAB and SIMULINK.
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Outlines :

1. Classical control-transfer functions

2. Classical control-responses and performance indices
3. Classical control-Nyquist stability criterion

4. Classical control-frequency domain methods

5. Modern control-state—space models

6. Modern control-controllability and observability

7. Modern control-pole—zero assignment (state feedback)
8. Modern control-full-and reduced—order observers

9. Modern control-Lyapunov stability

451 607 Mechanism Design I
Prerequisite: 451 602 System Modeling

(3 hours)
(3 hours)
(3 hours)
(9 hours)
(3 hours)
(3 hours)
(3 hours)
(3 hours)
(6 hours)

3(3-0-9)

Study of planner and 3-dimensional mechanism, type of joint and linkage, kinematics & dynamics of

mechanism, mechanism synthesis, the design and analysis with use CAD/CAE software for design tool.

Outlines :

1. Introduction to machine and mechanism

2. Type of mechanism

3. Position, velocity and acceleration analysis
4. Force analysis

5. Introduction to 3-D mechanism

6. Mechanism synthesis.

7. Design and analysis with CAD/CAE software

451 608 Sensors and Transducers I
Prerequisite : 451 602 System Modeling

(3 hours)
(3 hours)
(6 hours)
(6 hours)
(6 hours)
(6 hours)
(6 hours)

3(3-0-9)

Provide a survey of basic concepts of measurement technique and methods of data reduction and error

analysis, generalized performance characteristics of sensors, an overview about sensor technologies (visual

measurement).
Outlines :
1. Configuration and functional description of measuring Instruments
Static characterization
Dynamic characterization
Motion and dimensional measurement

Force, torque and shaft power measurement

A

Pressure and sound measurement
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(3 hours)
(3 hours)
(6 hours)
(6 hours)
(6 hours)



7. Temperature and heat-flux measurement

8. Flow measurement

451 610 Advanced Control Systems
Prerequisite : 451 606 Classical and Modern Control Systems

(6 hours)
(3 hours)

3(3-0-9)

Digital control, sampling theorem, closed—loop pulse transfer functions, stability in the z—plane, compensator

design, controlling nonlinear systems, extended linearization, feedback linearization, discontinuous control, adaptive

control, gain scheduling, parameter, estimation, MRA control, stability of adaptive control algorithms, intelligent

control, machine intelligence, FLC, NNC, GA in control design.
Outlines :

Digital control

Controlling nonlinear systems

Adaptive control

b=

Intelligent control

451 611 Mechatronic System

Prerequisite : 451 608 Sensors and Transducers I

Sensors and instrumentation systems, embedded microprocessor systems, drives and actuators,

engineering design.
Outlines:

1. Sensors and transducers, measurement systems
Microprocessors systems, device technology
Development of microprocessor systems
Drives and actuators, control devices
Linear systems, rotational drives, motion converters

Mechanical systems and design

e A A o R

Case studies

451 612 Microprocessors

Prerequisite : None

(9 hours)
(9 hours)
(9 hours)
(9 hours)

(9 hours)
(3 hours)
(6 hours)
(3 hours)
(6 hours)
(3 hours)
(6 hours)

3(3-0-9)

3(2-3-9)

Review of number systems, microprocessor architecture, assembly language, addressing modes, timing

diagram, logic instructions, jumps and loops, stack pointer, interrupts, interfacing memory, D —to— A and A —

to — D converters, interfacing sensors, interfacing step motors, laboratory required.
Outlines:

Review of number systems

Microprocessor architecture, and assembly language
Addressing modes, logic instructions, jumps and loops

Stack pointer, interrupts

vk who

Interfacing memory, A/D and D/A converters
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6. Interfacing sensors (9 hours)

7. Interfacing step motors (9 hours)

451 613 Image Processing and Computer Vision 3(3-0-9)
Prerequisite : None

Introduction to machine vision, reviews of image pre-processing primitives, object segmentation, pattern
recognition, color, shading, texture, camera models and calibration, stereo vision, dynamic vision, curve and surface,

content-based retrieval, case studies of computer and machine vision.

Outlines:
1. Introduction to machine vision (3 hours)
2. Reviews of image pre-processing primitives (3 hours)
3. Object segmentation and recognition (6 hours)
4. Color, shading, texture (3 hours)
5. Camera models and calibration (3 hours)
6. Stereo vision (3 hours)
7. Curve and surface (3 hours)
8. Dynamic vision, motion detection, tracking (3 hours)
9. Content-based retrieval (6 hours)
10. Recent topics in machine vision field of study (3 hours)

451 614 Communication Systems 3(3-0-9)

Prerequisite : None

Analog techniques: sending information in forms of current and frequency, filtering; digital techniques:
parallel and serial data transmission, communication modes, networking topologies, protocols, serial
communication interfaces, centronics interface, GPIB, PC buses, USB ports, bus backplane; FFT and digital

signal processing.

Outlines:
1. Analog techniques (3 hours)
2. Sending information in forms of current and frequency, filtering (6 hours)
3. Digital techniques (3 hours)
4. Parallel and serial data transmission (3 hours)
5. Communication modes, serial communication interfaces (6 hours)
6. Networking topologies, protocols (6 hours)
7. GPIB, PC buses, USB ports, (3 hours)
8. FFT and digital signal processing, demonstrations (6 hours)
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451 615 Sensors and Transducers 11 3(3-0-9)
Prerequisite : 451 608 Sensor and Transducer I

Study of analogies between systems, physical effects available for use a transducers, transducer bridges and

amplifiers, sensor modeling, sensor interfaces, signal processing and sensor applications.

Outlines:
1. Analogies between system (6 hours)
2. Physical effect available for use a transducers (3 hours)
3. Manipulation, transmission and recording of data (9 hours)
4. Data transmission and instrument connectivity (6 hours)
5. Voltage—indicating and recording devices (6 hours)
6. Data-acquisition system for PC (6 hours)
451 616 Introduction to Robotics 3(3-0-9)

Prerequisite : 451 600 Applied Mathematics
History and application of robots, robot configurations including mobile robots, spatial descriptions and
transformations, forward and inverse manipulator kinematics, task and trajectory planning, simulation and off-

line programming, advanced topics in robotic research, individual project.

Outlines:
1. History and applications of robots, robot configurations (3 hours)
2. Spatial descriptions and transformations of objects in 3-D (6 hours)
3. Forward kinematics of manipulator (3 hours)
4. Inverse kinematics of manipulator (3 hours)
5. Task and trajectory generation (3 hours)
6. Robot simulation programming (9 hours)
7. Advanced topics in robotic research (6 hours)
8. Individual project (3 hours)
451 617 Optimization 3(3-0-9)

Prerequisite : None

Study of mathematical method for increase effectiveness and efficiency of the system, study of method
that can analyzed ways to improve components in the system, the system study can be linear and non-linear

system, parametric and dynamics design optimization.

Outlines:
1. Introduction to optimization (6 hours)
2. Lagrange multiplier (6 hours)
3. Linear programming (6 hours)
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4. Non-linear programming (6 hours)

5. Parametric and dynamics design optimization (6 hours)
6. Case study (6 hours)
451 618 CAD/CAM/CAE 3(3-0-9)

Prerequisite : None
Study of Computer Aid Engineering (CAE), philosophy of Computer Aid Design (CAD), CAD software, study
of Computer Aided Manufacturing (CAM), study of numerical controlled machines, engineering project required.

Outlines:
1. Study of Computer Aid Engineering (CAE) (6 hours)
2. Philosophy of Computer Aid Design (CAD) (6 hours)
3. CAD software (6 hours)
4. Computer Aided Manufacturing (CAM) (6 hours)
5.  Numerical controlled machines (6 hours)
6. Engineering project (6 hours)
451 619 Mechanism Design 11 3(3-0-9)

Prerequisite : 451 607 Mechanism Design I
Study of 3-dimensional mechanism, type of actuator for 3-dimensional mechanism, dynamics of 3-
dimensional mechanism, 3-dimensional mechanism synthesis, the design and analysis with use CAD/CAE

software for design tool.

Outlines:
1. Type of 3-dimensional mechanism (3 hours)
2.  Kinematics of 3 dimension mechanism (6 hours)
3. 3-dimension mechanism force analysis (6 hours)
4. 3-dimension mechanism synthesis (6 hours)
5. Introduction to robotic (6 hours)
6. Design and analysis with CAD/CAE software (9 hours)
451 620 Thermo-Fluid 3(3-0-9)

Prerequisite : 451 607 Mechanism Design I

Properties of pure substance, work and energy principle, the first law of thermodynamics for closed and
open systems, properties of fluid, Newton’s viscosity law, conservation of energy of fluid flow, the bernoulli
equation, energy loss in pipe flow, the second law of thermodynamics.
Outlines:

1. Properties of pure substance (3 hours)
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2. Work and energy principle (3 hours)

3. The first law of thermodynamics (9 hours)
4. Properties of fluid, Newton’s viscosity law (3 hours)
5. The Bernoulli equation (6 hours)
6. Energy loss in pipe flow (6 hours)
7. The second law of thermodynamics (6 hours)
451 621 Finite Element Method 3(3-0-9)

Prerequisite : 451 600 Applied Mathematics
Introduction to the use of the finite element method for mechanical and electrical engineering analysis

and design. Application to heat transfer, fluid flow analysis, stress analysis and electromagnetic analysis.

Outlines:
1. Introduction to the use of FEM (3 hours)
2. Review of linear algebra and matrices (6 hours)
3. Formulation of FEM (15 hours)
4. Heat transfer application (3 hours)
5. Fluid flow analysis (3 hours)
6. Stress analysis (3 hours)
7. Electromagnetic analysis (3 hours)
451 650 Advanced Topics in Mechatronics Engineering I 3(3-0-9)

Condition: Consent of the School
Study of advanced topics in mechatronics engineering : case studies by using advanced approaches to

solve the problems or experiments.

451 651 Advanced Topics in Mechatronics Engineering 11 3(3-0-9)
Condition: Consent of the School
Study of advanced topics in mechatronics engineering : case studies by using advanced approaches to

solve the problems or experiments.

451 700 Master Project 7 credits
Condition: Consent of the School

Original research work leading to the preparation of a master project in the partial fulfillment of the

requirement for the master degree.
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451 891 Master Thesis (I) 49 credits
Condition: Consent of the School
Original research work leading to the preparation of a master thesis in the fulfillment of the requirement

for the master degree.

451 892 Master Thesis (IT) 19 credits

Condition: Consent of the School
Original research work leading to the preparation of a master thesis in the partial fulfillment of the

requirement for the master degree.
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