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B4 #K: Digital Systems (4 234}, 64 Z0)

X LR B RG

PRFEMN A : Binary numbers — the currency of computers; Binary representations — sign and magnitude, two’s
complement, BCD; Binary arithmetic — addition, subtraction, multiplication; Boolean functions and Boolean
minimisation; Minimisation using Karnaugh maps (up to and including 5-variables); Implementation using
NAND and NOR functions; Sequential Logic — SR, D, JK, T and Master-slave flipflops; Counters;
RegistersProgrammable Logic Devices.

PRFE B #: This module aims to introduce students to the world of digital design and to equip students with the
necessary skills to tackle real-world problems in the design of complex digital systems. At the end of this module,
the student will be able to: 1. Conduct basic arithmetic with binary numbers; 2. Perform Boolean algebra; 3.
Minimise logic using Karnaugh Maps; 4. Implement a logic circuit using only NAND / NOR gates; 5. Describe
the operation of basic flip-flops; 6. Design a synchronous counter; 7. Distinguish between different programmable
logic devices.

5 P #ikt -

Mano, M. Morris, Digital design, (2nd ed.), Prentice-Hall, 1991.

Z % 4

1. Floyd, Thomas L., Digital fundamentals, (7th ed.), Prentice Hall, 1999.

2. Carter, John W. Digital Designing with Programmable Logic Devices, Prentice Hall, 1997.

3. Wakerly, John F. Digital Design: Principles  and Practices (3" ed.), Prentice Hall, 2001.

PRFE4FK: Electronic Engineering Fundamentals (4.5 2243, 72 %))

HCARR: LT LR

RN Introduction and Motivation; Electronics in Society Scientific Notation and Exponents; Engineering
Notation; Electricity; Electric Potential and Current — Water Models; Voltage and Current; Resistance and
Conductance; Resistivity Voltage Division; Current Division; Series and Parallel Circuits; Fundamental Relations:
Ohm’s Law, Energy, Power; Ideal Circuit Elements; Kirchhoff’s Laws; Circuit Theorems: Source Transformations;
Thevenin’s Theorem; Norton’s Theorem; Principle of Superposition; Multi-loop Circuits; Nodal Analysis; Mesh
Analysis; Basic Electronics: Ideal Diodes; PWL diode model; Transistors; Simple Circuits; Diodes and FETs.
PRFE H B : This module will introduce students to the language and methodologies that engineers use to solve
problems. The module will also teach students the ability to analyse any DC circuit and simple electronic circuits
containing diodes and transistors. The student who successfully completes this course will be able to: 1. Explain

the role of electronics in modern products and society; 2. Detail the relationship of current, voltage, power for
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resistors, capacitors and inductors, diodes and transistors; 3. Undertake simple circuit analysis, up to an including
Kirchoff’s current law, multi-loop nodal and mesh analysis; 4. Design and construct simple electronic circuits; 5.
Demonstrate electrical safety in the context of the home and work environments; 6. Explain the role and

responsibilities of engineers to their customers, their colleagues, their employers and to society.

fE I ##t: None

Z % -

1. Schaum’s Outline of Basic Circuit Analysis, John O’Malley, McGraw-Hill.
2. Fundamentals of Electric Circuits, Alexander and Sadiku, McGraw-Hill.

3. Electrical Engineering Uncovered, White and Doering, Prentice-Hall.

4. Introductory Circuit Analysis, Boylestad, Prentice Hall, 2000.

5. Introduction to Electric Circuits, Dorf and Svoboda, Wiley, 2001.

6. The Art of Electronics, Horowitz and Hill, Cambridge, 1990.

PRFELFR: Introduction to Systems and Control (4 224}, 64 *20})

XK RS

AW %A Introduction to open-loop, closed-loop and feedback control systems; Mathematical modelling of
simple dynamic and static systems (circuit, mechanical and flow systems); Basic Laplace Transforms; Transfer
function models; Block diagram analysis; System analysis and simulation of first and second order systems
(Matlab & Simulink); Stability; Transient and steady-state characteristics of first and second order systems;
Introduction to controller design — On/off, proportional and PID controllers.

PR HH: The Aims of this module are as follows: to introduce students to the study of dynamics of systems; to
introduce students to the concept of feedback control; to analyse a number of simple systems, including circuits,
mechanical and flow systems; to introduce students to Matlab and Simulink; to illustrate the concept of system
dynamics and control using a practical laboratory-based system. At the end of the course, the student will be able
to: 1. Develop mathematical models for a range of simple dynamical systems; 2. Represent a mathematical model
in transfer function form (using Laplace Transforms); 3. Calculate responses of simple dynamical systems; 4.
Determine the stability of dynamical systems; 5. Design proportional and PID controllers for simple systems;
6.Use Matlab and Simulink to simulate and analyse dynamical systems.

fEF#At: None

Z % 4

1. Ogata, K. System dynamics, Prentice Hall, 1998.

2. Cochin, I. and Cadwallender, W. Analysis and design of dynamic systems, Prentice Hall, 1997.

3. Shearer, J.L., Kulakowski, B.T. and Gardner, J. Dynamic modelling and control of engineering systems,

Prentice Hall, 1997.
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PRFE4FR: Introduction to Signal Processing (2.5 224}, 40 %£/))
AR HS TR
P2 N & : Introduction to signals; Sources of signals (electrical, physical, biological,etc); Signal transfer
mechanisms (or channels) (eg current, voltage, numbers, air-pressure); Simple mathematical Models of a Signal;
Signal Representations (time and frequency domain); Signal Sensing Systems (from sensor to digital processor);
Noise, distortion, interferers, sources and impacts; Analog and Digital Conversion (including quantisation,
sampling, resolution, Nyquist Theorm); Introduction to signal processing in the analog and digital domains;
Simple analog and digital filters.
AE B EJ: This module aims to help students appreciate what a signal is and why signals are important in areas
such as communications, control, signal-processing and electronics. This includes an appreciation that signals can
be generated from different sources such as chemical, electrical, audio, biological and mechanical. This module
will also introduce the basics of signal processing, including the time and frequency representations, the analog
and digital domains, and basic signal conditioning and filtering. The module will have a strong practical element
to ensure students experience these different aspects in realistic environments.
fEF#A4: None
Z % 4
1.Simon Haykin and Barry Van Veen, Signals and Systems, 2nd Edition. Wiley Publications. ISBN: 0471164747.
2. Edward A. Lee and Pravin Varaiya, Structure and Interpretation of Signals and Systems, Second

Edition, LeeVaraiya.org, ISBN 978-0-578-07719-2, 2011.

3. A. Oppenheim and A. Willsky, Signals and Systems

PRFE&FR: System Dynamics (3 %45, 48 22K)

HXCERR: RGiE)

PRFEW 2 Brief revision - dynamic and static systems, categorizing systems, transfer functions, block algebra;
Mathematical modelling of systems - Continuous-time and discrete-time modelling (Differential and difference
equation models; transfer function models); State-space representation including relationship between state-space
and transfer function forms; Linearisation; Solution to linear differential and difference state-space equations
(using state transformation); Stability; Frequency domain analysis.

PR H B : This module aims to introduce the state-space model representation of systems, analyse a range of
electrical, mechanical and flow-based systems and to introduce frequency domain analysis. At the end of the
course, the student will be able to: 1. Develop mathematical models for a range of dynamical systems; 2. Change
between different mathematical model representations (differential equation, state-space and transfer function); 3.
Linearise a nonlinear system about an operating point; 4. Calculate responses of simple dynamical systems; 5.

Determine the stability of dynamical systems; 6. Analyse simple systems using Bode plots; 7. Use Simulink to
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simulate simple dynamical systems.

fE I ##t: None

Z % -

1. Ogata, K. System dynamics, Prentice Hall, 1998.

2. Cochin, I. and Cadwallender, W. Analysis and design of dynamic systems, Prentice Hall, 1997.

3. Shearer, J.L., Kulakowski, B.T. and Gardner, J. Dynamic modelling and control of engineering systems,
Prentice Hall, 1997.

4. Doebelin, E. System dynamics: Modeling, analysis, simulation, design, Marcel Dekker, 1998.

5. Athans, M., Dertouzos, M.L., Spann, R.N. and Mason, S.J. Systems, networks and computation: Multivariable
methods, McGraw-Hill, 1974.

6. Gabel, R.A. and Roberts, R.A. Signals and linear systems (3" Ed), Wiley, 1987.

7. Coughanowr, D.R. and Koppel, L.B. Process systems analysis and control, McGraw-Hill, 1965.

PRFE4FR: Object-Oriented Programming (4,5 %43, 72 %K)

HrICAERR: T )0 R i B

P HN A The Basics of C (Revision)C++ and Object Orientation; Input and Output Syntax; Encapsulation and
Information Hiding; Objects, Private and Public parts; Objects and Classes; Abstraction, Attributes and Methods;
Constructors and Destructors; Scope and Object Lifetimes; Static Member Functions; Inheritance and Hierarchies;
Aggregations and Associations; Polymorphism; Input Error Handling and Exception Handling; File Input and
Output Syntax; UML, Class Diagrams, Design techniques.

PRFE HM: This module aims to introduce object-oriented programming using C++. At the end of this module the
student should be able to: 1. Outline and apply the basic principles of object oriented programming; classes, object,
encapsulation, inheritance etc.; 2. Write code for simple C++ programs; 3. Design and implement software using
different object oriented programming design methodologies and techniques; 4. Applying knowledge to design a
program addressing an unseen problem.

15 F #h1 -

Bronson, Gary J.C++ for Engineers and Scientists. Cengage Learning.

Z % -

1. 2012.Nicholas .A. Solter, Scott J. Kleper, Professional C++, Wrox, 2005

2. Parsons, David. Object Oriented Programming with C++ (2" ed.), Letts Educational, 1997.

3. C++ tutorial from cplusplus.com http://www.cplusplus.com/doc/tutorial/
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PRFELFR: Signals & Systems (2 %45, 32 %#/)

FXLIKR: H5 5245

P W & . Signals, Systems, Linear Systems, Time-Invariant Systems, Continuous-time signals and systems,
Discrete-time signals and systems, Fourier Series representation of signals and systems. Continuous-time signals
and systems. Discrete-time signals and systems. The Z-transform: Convergence of the ZT, properties of the ZT,
Applications of the ZT. The Fourier transform (FT): The discrete-time FT (DTFT), properties of the DTFT,
Parseval's Theorem, Sampled signal spectrum, Repeat spectra, Alias, Periodogram. Random Signals.

UR7E H 9 This module aims to give a detailed introduction to signal analysis techniques and to develop from first
principles the theory for the analysis and design of discrete-time signals and systems. At the end of the modules,
students will be able to: 1. Represent and analyse signals in the time and frequency domains; 2. Represent and
analyse linear, time-invariant systems in the time and frequency domains; 3. Perform continuous-time and
discrete-time convolution of signals; 4. Compute the continuous-time and discrete-time Fourier transform of
signals and systems; 5. Explain the fundamentals of sampling theory, alias and repeat spectra; 6. Compute the
Z-transform of discrete-time signals and systems; 7. Compute the discrete Fourier transform of discrete-time
signals and systems; 8. Determine the frequency-response of a system using a white noise input; 9. Compute the
periodgram of a signal; 10. Analyse the frequency content of a signal using Bartlett's method; 11. Work as part of
a team and learn through collaboration.

5 P #ikt -

Simon Haykin and Barry Van Veen, Signals and Systems, 2nd Edition. Wiley Publications. ISBN: 0471164747

Z % 4

1. Signal and Systems, Models and Behaviour, 2" Edition.

2. M.L. Meade and C.R. Dillon, Kluwer Academic Press.

PRFE&FR: Software Engineering (4 %4, 64 2£K)

LR B LR

B WA : Software processes and agile software development; Software requirements and specifications ;
Software design; Software implementation; Software verification and validation; Using APIs; Software tools and
environments

PR B B : This module aims to To introduce students to the theory and practice of software engineering and
software design. Software engineering is the discipline concerned with effectively and efficiently building
software systems that satisfy the requirements of users and customers. Software design is the activity which
translates a set of requirements into a coherent software model to be implemented. On completing this module
students will be able to: 1. Select an appropriate software process for a project and outline its execution; 2.

Analyse requirements and software for defects; 3. Interpret a UML software model; 4. Design software solutions
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to constrained problems; 5. Work as part of a team.

15 F #h1 -

Craig Larman, “Applying UML and Patterns: An Introduction to Object-Oriented Analysis and Design and the

Unified Process” (Second Edition), Prentice Hall PTR, 2002

Z % 4

1. Martin Fowler, “Refactoring: Improving the design of existing code”, Addison Wesley, 1999

2. Martin Fowler, Kendall Scott, “UML Distilled: a brief guide to the standard object modeling language”,
Addison Wesley, 1999

3. Erich Gamma et al, “Design Patterns: Micro-architectures for Reusable Object Oriented Software”, Addison
Wesley, 1994

4. Kent Beck, “Extreme Programming Explained”, Addison Wesley, 2000

R4 FX: Embedded and Real-Time Systems (4.5 %45, 72 %2K)

HCERR: IRA RS RS

R W% Introduction to embedded systems; Basic microcontroller features and development environment;
Interfacing and Input/Output; Communication; Real time applications; Memory and addressing; Processor
technologies and system architecture; Requirements, specification and design choices; Reliability and fault
tolerance; Health, safety and ethics.

PRFZ B H: This module aims to introduce students to the design issues of real time and embedded systems. On
completing this module students will be able to: 1. Design simple embedded systems; 2. Implement and test
embedded applications; 3. Implement and test real-time embedded applications.

fE I ##t: None

Z % -

1. F. Vahid & T. Givargis, “Embedded System Design”, J. Wiley & Sons, 2002

2. F. M. Cady, “Microcontrollers and Microcomputers”, Oxford University Press, 1997

PRFE&FR: Control System Design (3 %243, 48 22H})

HhICARR: RGBT

PR WA Introduction to Control and Review of Key Results from System Dynamics; Properties of Feedback
Systems — Sensitivity and Disturbance Rejection; Stability of Feedback Systems; Transient Response
Specifications and Root Locus; PID Control; State-space control design.

PRFZHH: This module helps to familiarize students with a range of classical control and modern design methods

as well as provide motivation for the use of feedback control. At the end of this module, the student will be able to:
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1. Recognise the utility of feedback control; 2. Relate the position of a system’s closed-loop poles to its step

response; 3. Design output feedback controllers using PID and lead-lag design; 4. Design state-feedback

controllers using pole placement and optimal control

fE I ##t: None

Z % 4

1. Dorf, R. C. and Bishop, R. H. Modern Control Systems (9" Ed), Addison-Wesley, 2002.

2. Stefani, R. T., Shahian, B., Savant, C. J. and Hostetter, G. H. Design of Feedback Control Systems (4" Ed),
Oxford, 2002.

3. Goodwin, G. C., Graebe, S. F. and Salgado, M. E. Control System Design, Prentice Hall, 2001.

4. Lurie, B. J. and Enright, P. J. Classical feedback control with Matlab, New York 2000.

B4 FR: Antonomous Mobile Robotics (2 %43, 32 2£B})

XK B ERIPLEA

PRFEN % : Methods and algorithms in areas including motion, perception, localisation and mapping, and planning
and control. Modelling the motion and perception systems of a mobile robot. State estimation techniques from
sensor data. The tasks of robot localisation and SLAM within the recursive state estimation paradigm. Robot
localisation and SLAM algorithms based on attributes such as robustness, complexity, etc. The principle methods
and paradigms for mobile robot planning and navigation.

BRE H B : On successful completion of the module, students should be able to: 1. Explain the role and importance
of probabilistic methods in mobile robotics; 2. Probabilistically model the motion and perception systems of a
mobile robot; 3. Describe how state estimation techniques can be used to estimate the state of a robotic system
from sensor data; 4. Formulate the tasks of robot localisation and SLAM within the recursive state estimation
paradigm; 5. Categorise and compare different robot localisation and SLAM algorithms based on attributes such
as robustness, complexity, etc; 6. Understand the principle methods and paradigms for mobile robot planning and
navigation; 7. Understand the software architectures, approaches, and frameworks used in developing real-world
mobile robotic platforms; 8. emplement and apply a selection of mobile robot algorithms using these frameworks.
5 P #ikt -

Introduction to Autonomous Mobile Robots, Roland Siegwart.

Probabilistic Robotics by Thrun, Burgard and Fox.
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MIEC Marks & Standards (Summary)

Applicability: These regulations apply to all MIEC students in 2019-20 and beyond.
Updated: March 2020

The following summarises the Marks and Standards for the degree programmes at Maynooth

International Engineering College (Fuzhou).

Note: this summary should be read in conjunction with the Maynooth University Marks and
Standards and the Departmental Student Handbook for details of specific requirements of modules.

Queries can also be directed towards the programme co-ordinator / MIEC Executive Vice Dean.

Copies of the Maynooth University Marks & Standards may be downloaded from the ‘Marks and

Standards’ link at ‘Academic Policies and Procedures’-https://www.maynoothuniversity.ie/universi-

ty-policies/academic-policies-procedures.

Modules and credits: The programmes are divided into modules. The size of a module (in terms of
the amount of work a student is expected to do to complete the module) is indicated by its credit
value. Maynooth University uses the European Credit Transfer System (ECTS) and a year of study

for a full time undergraduate is normally 60 credits.

Module Definitions: An optional module is one that a student may take as part of their degree
programme; a compulsory module is one that must be taken as part of the degree programme; a
required module is required for progression (this means that a student must take it and pass it

without compensation in order to be allowed progress in their programme).

Passing a Module: A module can be assessed in a number of ways but most modules include more
than one assessment, usually a combination of an examination and a continuous assessment element.
To pass a module a student must achieve an overall pass mark (40%) in the module. It is also
possible, under certain circumstances (see progression outcomes), to pass a module by
compensation. The default compensation mark is 35%. This means that if a student gets a module

mark of under 35% they cannot pass the module by compensation, and must repeat it.
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Module Compensation

In order for a module to be passed by compensation the following criteria must be met:

1) No more than 20 credits (over all modules taken in the period of study) are below the
compensation threshold (35%);
2) The average mark in the remaining modules is the pass mark (40%) or above;

3) At least half of the credits have reached the pass threshold (40%) or above.

If a student passes a module (either by obtaining 40% or a Pass by Compensation mark of 35%)

they earn the credits associated with that module.

Passing a Year: In summary, in order to pass a year of a programme a student must:
* Pass all compulsory modules
* Pass (40%) all required modules
* Obtain 40% on aggregate in the subject
* Pass modules to a credit value of at least half the credit value of the subject

* Not fall below 35% in any (non-required) module

Progression: There are four outcomes to a year of study:
1. Progress
2. Restricted: compensation
3. Restricted: deficit
4. Not Progress
1. Progress — a student passes all the modules that they have registered for & progresses to the
next year;

2. Restricted: Compensation - if a student does not pass all modules, but their result is within
the compensation parameters, they are rated as “restricted”. A “Restricted: compensation”
result will be given where: the overall weighted average mark is at or above the progression
standard (normally 40%); no module has a mark below 35%; at least half of the credits

taken in the period have been passed without compensation (i.e. 40% or above).
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3. Restricted: Deficit - A “Restricted: deficit” result will be given where: the modules with
marks below 35% amount to no more than 20 credits; the weighted average mark in the
remaining modules, excluding the deficit modules, reaches the progression threshold
(normally 40%); at least half of the credits taken in the period have been passed without

compensation (normally 40% or above).

In this case a student can progress carrying a deficit of credits, which must be made up by

repeating the modules, before the programme is completed.

4. Not Progress - if a student’s result is lower than the compensation range they will not be
allowed to progress to the next year. The result will show “Not Progress”, and they must
then repeat some modules or take suitable alternative modules, before they can proceed.
This will happen if: the student’s overall annual mark is lower than the progression mark
(normally 40%); the student has a deficit of more than 20 credits; they have not exceeded
the pass mark (normally 40%) in at least half of the credits taken.

Note that the threshold for compensation is 35%. If a module has a mark less than 35%, it

cannot be passed by compensation.

Annual Mark: The annual mark is the weighted average mark in the credits earned (where

credits are not earned, the marks are not included in the annual mark).

Award Mark: The award mark in the degree is the annual mark for each year after first year,
weighted towards the final year. The weighting for the MIEC undergraduate programmes is that the
final year contributes 70% to the final mark, third year contributes 20% to the final mark, and

second year contributes 10% to the final mark.

36



	福州大学本科生创新创业实践与素质拓展学分认定管理实施办法
	福州大学梅努斯国际工程学院简介
	自动化专业介绍
	自动化专业培养方案
	自动化专业培养方案解读
	自动化专业主要课程简介
	自动化专业分学期课程设置（拟安排）
	第一学年第一学期
	第一学年第二学期
	第二学年第一学期
	第二学年第二学期
	第三学年第一学期
	第三学年第二学期
	第四学年第一学期
	第四学年第二学期

	梅努斯国际工程学院福州大学奖学金评定管理办法
	《梅努斯国际工程学院福州大学奖学金评定管理办法》的补充规定（一）
	MIEC Marks & Standards (Summary)

