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4G Mobile Communications

Department of Electronic Engineering
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Wireless and Mobile Network Architectures by Y. B. Lin and I. Chlamtac (Wiley
2001)

WCDMA for UMTS by Harri Holma and Antti Toskala (Editors), Wiley, 2002, with
Chinese translation available, published by = .

To teach the students fundamental knowledge of mobile networks and the current
wireless communications, including relevant mechanisms and control techniques,
such as mobility management, handoff, power control, integration of wireless
technologies, etc. Where appropriate, simulation will be used to understand the
concepts introduced in class.

Lecture and Simulation.

( I 1 )40%


http://www.amazon.com/exec/obidos/search-handle-url/104-9631327-3157500?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Harri%20Holma
http://www.amazon.com/exec/obidos/search-handle-url/104-9631327-3157500?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Antti%20Toskala

30 %
30 %

Obtain Knowledge about Mobile Computing and Wireless Communications



Overview of Wireless communication and Networks

2 Evolution of Mobile Technologies
3 Multiple access

4 Handoff and Power Control

5 Roaming Management

6 GSM

7 VoIP for Mobile Networks

8 GPRS

9

10 WAP

11 3G Wireless Communications
12 3.5G and Beyond

13 Integration of Wireless Technologies for 4G

14
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Windows software application

0J 0J 0

Odogdg =

1. Office 2003
2.
3. Access 2003

/2
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GOOGLE P2P Www FTP E-MAIL
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: Analysis and Design of Algorithms

: Algorithm Design, Author: Jon Kleinberg and Eva Tardos,

Addison Wesley, 2006
: Introduction to Algorithms,Z"“| Edition, Author: T. H. Cormen,

C. E. Leiserson, R. L. Rivest, and C.Stein, McGraw-Hill Book Company,
2001

@ )

30% 40%



Overview of Analysis Tools

Overview of Techniques: Greedy Algorithms

Overview of Techniques: Divide and Conquer

Overview of Techniques: Dynamic Programming

5 Overview of Techniques: Network Flow
6 NP and Computational Intractability
7 NP and Computational Intractability
8 NP and Computational Intractability
9

10 PSPACE: A Class Problem beyond NP
11 PSPACE: A Class Problem beyond NP
12 Approximation Algorithms

13 Approximation Algorithms

14 Local Search

15 Local Search

16 Randomized Algorithms

17 Randomized Algorithms

18
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1)
(2)
Window Media Service
—Stream Author 2
—Camtasia 2

10

11

12

(1)

13

2)

14

Window Media Service

15

—NMS Producer

16

—Camtasia 2

17
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Computer Aided Control and Simulation

NN DO m[O
|
O

Control System Design Using Matlab, Bahram Shahian.

Matlab Simulink

25% 25 50%

(1)  MATLAB
(2)  SIMULINK
(3)

“4)

5)

(6)PID






MATLAB/SIMULINK

MATLAB

Simulink

Simulink
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: Wireless communications & networks

PRSI TR AR S R A
H
|
d
d

N O O [ |
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:3
:3

: Wireless communications & networks (Stallings)

: Wireless networking (Thurwachter) 802.11
(Matthew S. Gast)

BRI 1 S IR 2 i i IO R

5 AHGEITARE P ORI 5 WIS - T IV BRIER -
IV 2 R
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10

11

12

13

14

15

IEEE 802.11

16

IEEE 802.11
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: Principles and applications of RFID systems

H
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:RFID ( )

:RFID Handbook, (Finkenzeller)
RFID RFID

RFID RFID
RFID RFID

30% 70%



1 RFID

2 RFID RFID

3 RFID EPC

4 RFID

5 RFID

6 RFID

7 RFID &RFID

8 RFID

9

10 | RFID RFID

11 | RFID RFID

12 RFID

13 RFID

14 |125KHz 135MHz 900 MHz RFID (RFID Reader RFID

tag)

15 RFID ( )

RFID (  )&RFID

16
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RFID
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: Home networks Standard

DS R AR
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: WiFi Bluetooth

LonMark ECHONET TAHI UOPF)
Zigbee

30%

(UPNP IGRS HomePNA DLNA
WiFi Bluetooth

o
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1)

2 (UPNP IGRS HomePNA DLNA LonMark ECHONET TAHI UOPF)
3 (2)

(UPNP IGRS HomePNA DLNA LonMark ECHONET TAHI UOPF)
4 (3)

(UPNP IGRS HomePNA DLNA LonMark ECHONET TAHI UOPF)
5 WiFi @)
6 WiFi 2
7 WiFi (1)
8 WiFi (2)
9
10 Bluetooth @
11 Bluetooth 2
12 Bluetooth
13 Zigbee 1)
14 Zigbee (2)
15 Zigbee
16 1)

17
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: Support vector regression and its applications

S SR,
|
O
O
O
: 0 O O
: O m O
3

: Nello Cristianini & John Shawe-Taylor, Support Vector Machines,
Cambridge University Press, 2000

: In this course, SVMs deliver state-of-the-art performance in real-world
applications such as text categorisation, hand-written character recognition, image
classification, biosequences analysis, etc. Their first introduction in the early 1990s
lead to a recent explosion of applications and deepening theoretical analysis, that has
now established Support Vector Machines along with neural networks as one of the
standard tools for machine learning and data mining.

: R



D YE 50% ) 50%

1 The Learning Methodology (2 F A43E)

2 Linear Learning Machines(ﬁ&[@%?»’,‘%%’é’)

3 Kernel-Induced Feature Spaces(t%-— &~ Z 1= 2-ftl)

4 Generalisation Theory (i\”ﬁjiﬁﬁﬁ)

5 Optimisation Theory(f# (% [’“‘?Elﬁrﬁ%

6 Support Vector Machines(¥ 2| £1#5)

7 Implementation Techniques(d 4% &)

8 Applications of Support Vector Machmes(‘df?‘?[p EIESER )

9 HE
10 | Applications of Support Vector Regression (1) (¥ %{Fl Bl [pilsE 1 ™ | Tu?i/ FﬁT”)
11 | Applications of Support Vector Regression (I1) (¥ #5]p| [RIE RS Tu?i/ ﬁTu)
12 | Applications of Support Vector Regression (111) (Eff#?[ﬁ Bl [pliR e — Frm?l/ Jj‘]:m)
13 | Applications of Support Vector Regression (V) (3 2| & |15 1 ™| TN FI]‘Tu)
14 | Applications of Support Vector Regression (V) (¥ %{Fqﬁ% ECR S Tu?if ﬁ]‘Tu)
15 | Applications of Support Vector Regression (V1) (3 $&fi & [fi15 1/ TEH] Tu?i/ ﬂ‘Tu)
16

Applications of Support Vector Regression (VII) (¥ #&[p| & [l 1 -]

= FIH)
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: Biostatistics
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]
O
O
O
N ] O Il
N ] Il
3

: Glover & Mitchell, An Introduction to Biostatistics, Mic. Graw Hill.

In this course, complete introduction to the use of statistics in the biological
sciences emphasizes the relationships among probability, probability distributions, and
hypothesis testing. There are examples throughout the text taken from many areas in the life

sciences, including genetics, physiology, ecology, agriculture, and medicine.
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t ) 100%

1 Introduction to Data Analysis

2 Introduction to Probability (1)
3 Introduction to Probability (1)
4 Probability Distributions (I)

5 Probability Distributions (I1)

6 Sampling Distributions (1)

7 Sampling Distributions (1)

8 Introduction to Hypothesis Testing
9 One-Sample Tests of Hypothesis
10 Tests of Hypothesis Involving Two Samples
11 it ()

12 ?W %F&‘ 1h

13 I?F,%?l/ i@f, D)

14
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: PDA %?CF%T%
: PDA software design

LR

: Pocket PCHEIER PR [ gER% > FHEA FF'J'*F?? : Tﬁ’ﬁ?‘\” [~

: @i Pocket PCHERI™fEMIAL R =Y -
: R

t HE 100%



1 fi %’F Pocket PC {3 +=5#& Windows Mobile 5.0
2 i3t fi Pocket PC == PC f53]f Jﬁﬁ“ R-ActiveSync
3 fi F 4%&?& (Reglstry) AES ﬂ%ﬁﬁZ—F?ﬁ%L@
4 ;’T,%’%J[ Windows Mobile 5.0 Pocket PC 815438
5 Pocket PC {=# 5% Windows Mobile 5.0 (1)
6 Pocket PC =¥ -=5# Windows Mobile 5.0 (1)
7 NET Compact Framework 2.0 (1)

8 .NET Compact Framework 2.0 (1)

9 SIS (Wireless Network)

10 Visual Studio 2005 A" A= 32 UL 175 1?,
11 %“E TR A ?“Et'fﬁﬂfﬁ fi %“JFJ,

12 Fi % % ZE (File Processing)

13 Pocket PC %E?“??r%ﬁ (N

14

Pocket PC %?“F%ﬁ%fl (1)
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: IP Telephony

: Carrier Grade \Voice over IP (Second Edition) by Daniel Collins,
McGraw-Hill, 2003.

Wireless \olP
SIP RTP SDP
MGCP H.323 \OoIP

3GPP IMS

: PowerPoint presentation + Handouts.

o 2 1 20%
o 20% 25%
o : 25%

o : 10% Bonus



Introduction to Voice over IP

1

2 Transporting Voice by Using IP and Speech Coding
3 Real-time Transport Protocol (I)

4 Real-time Transport Protocol (I)

5 Session Initiation Protocol (1)

6 Session Initiation Protocol (1)

- Session Description Protocol

g |H323

9 Mid-term Exam

10 Media Gateway Control Protocol and Softswitch Architecture
11 |VoIP and SS7

12 Quality of Service

13 Designing an IP Telephony Network

14 SIP Traverse over NAT Issue

15 IPv4/1Pv6 SIP Interworking Issue

16 Assignment Presentation

17 Assignment Presentation

18

Final Exam




: Dependable Computer Systems and Networks

: Reliability of Computer Systems and Networks: Fault Tolerance,
Analysis, and Design (Martin L. Shooman), WILEY INTERSCIENCE

1. Journals:

IEEE Transactions on Dependable and Secure Computing
IEEE Transactions on Reliability
IEEE Transactions on Software Engineering
2. Conference: IEEE/IFIP International Conference on Dependable Systems and
Networks (DSN, formerly IEEE FTCS and IFIP DCCA)

10% 40% 50%



Introduce fault tolerant concepts, methods, and techniques, with regard to
specifying, designing, building, validating, operating, and maintaining more
dependable computer/communication systems.

1 Preliminaries

2 Fault Models and Failure Detectors

3 Error Correction Codes |

4 Error Correction Codes Il

5 |Software and System Reliability |

¢ |Software and System Reliability 11

7 Dependability in Distributed Systems |

g |Dependability in Distributed Systems 11

o |Dependability in Computer Networks |

10 Dependability in Computer Networks Il

11

12 |Checkpointing and Rollback Recovery |

13 Checkpointing and Rollback Recovery i

14 |Dependability in Sensor, Wireless, and Mobile Systems

15 |Testing, Validation, and Verification |

16 Testing, Validation, and Verification 1l

17




18




: IP Switching Technologies

or

30%
30%
: 30%
:10%



1 |Introduction to Inter-connected Networks and IP Switching Technologies
2 |Inter-working (Bridges, Switches, Routers and Gateways)
3 |Bridges and 802.1d Spanning Tree

4 |802.1p/Q Virtual LANSs (1)

5 (802.1p/Q Virtual LANSs (II)

6 |IP Lookup and Packet Classification

7 |IP Switching Technologies

8 |Resource Reservation Protocol (RSVP)

9 |[Differentiated Service (DiffServ)

10 |Mid-term Exam

11 |Analysis Tools: Ethereal and SIPv6 Analyzer

12 |UDP/TCP Proxy (1)

13 |UDP/TCP Proxy (II)

14 |Layer-2 Switching (1)

15 |Layer-2 Switching (1)

16 |Layer-3 Switching (1)

17 |Layer-3 Switching (I1)

18 |Final Project
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: Computer Vision and Graphics

Oo0o0o0dQd m

< hone
< hone

: This course is an introduction to the basic concepts in computer vision
and graphics.

: Power point slideshow

o Mid-term Exam: 15%
o Final Exam: 30%



o Three Assignments (some involve oral presentations): 55%

We will learn the followings: how to draw digital lines, curves, polygons, etc.;
how to transform objects in virtual world; how to model lighting effects in
virtual world; how to create 3D animation and short film; how to create
virtual-reality (stereoscopic visualization), and more.

Introduction: Mechanics + Concept + Applications

1

2 Graphic Output Primitives & Attributes
3 Geometric Transformation

4 Viewing and Projection

5 Color Theory

6 Illumination and Surface Rendering
v Clipping

8 Visible Surface Determination

9 Mid-term Exam

10 Computer Animation

11 Short Film Production I  (demos)
12 Short Film Production Il (demos)
13 Short Film Production 1l1  (demos)
14 Topics on Camera

15 Binocular Stereo

16

Assignment presentations




17

Virtual Reality

18

Final Exam




: Information Security Management

: O
|
O
O
O
O
O
| | | |
O u O
3
3
0
: none
1.
2. Magazines:
IEEE Security & Privacy Magazine
2. Journals:

ACM Transactions on Information and System Security
IEEE Transactions on Dependable and Secure Computing
IEEE Transactions on Software Engineering



1) information confidentiality; 2) information integrity;
3 information availability

10% 40% 50%

10

11

12

13

14

15

16
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: Smart Home Technologies

: O
|
O
O
O
O
O
| | | |
O [ | O
3
3
0
: none
1.
2. Magazines:

IEEE Intelligent Systems Magazine
IEEE Pervasive Computing Magazine
IEEE Security & Privacy Magazine
3. Journals:
ACM Transactions on Computer-Human Interaction
IEEE Transactions on Software Engineering

(Information Communications



Technologies, ICT)

10% 40% 50%

10

11

12

13

14

15

16
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