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—.\ ¥ HE%F Subject Learning Objectives (SLOs)

L ZINER
Overall Objective
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This course aims to understand the fundamentals of
point-to-point communication link design and analysis, with a
focus on the basic concepts and theories of communication
systems such as analog modulation/demodulation techniques,
performance analysis, and basics of binary data transmission
over additive white Gaussian channel. Students will be able to
use software to implement the communication system and
analyze its performance.

(1) &AL H b5
Professional Ability

I RS ) E A SR R T S, B RIS AR SR AR S AE A R
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Understand the key architectural principles and the history of
the communication.

1-1
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SRR, EIREAE R G R R RS G g b S5
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1-2 | Describe and analyze the typical techniques of analog
modulation/demodulation  techniques,  baseband/passband
transmission; understand applications of coding and
synchronization, which are often used in future courses, such as
mobile communication systems and wireless sensor networks.

T 3 e Be 9 A S AR X B AR RGNS U g A 1 A i
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v LR e ) et 1) e

Use hardware and software to implement the communication
system so that enhance the problem-solving skills of the
students.

1-3

B ip A R G MBI AE 77, B il s R geA 2
FIEETERE YT, WD EIRIEE RGTHRE T .

1-4 | Perform a block diagram design of the transmitter and receiver
for a basic digital communications system and evaluate the
performance of digital data transmission.

(2) 5E Hbs:
Essential Quality
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2-1 | Understand the significant meanings of communication
technology in security and national defense.
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Understand the technology development, key techniques and

the core competitiveness of Chinese companies in the area of

the 5G and 6G communication technology in the world.
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=. #H¥WA Content (Topics)

(1) EELHEFE Lecture

AR ITT 5
Knowledge Unit No.

SCHEEHCE H b

1 1-1,1-4, 2-1, 2-2

SLOs Supported

KRBT AR

2~ Hir SLOs

Unit Title

{5 R4iMiA Introduction to communication systems

yIRAY
Knowledge Delivery

BEIEEANES What is the communication?

WERGEWHARE X2 6

communication systems

Functions of blocks in

HBERFEMRIMESE R System analysis techniques

> Hbr:
Learning Objectives

T i BAE HAR e S SRR RG22
_EF' The history and the basic classification of
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communication systems
B | EERREAM S
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Understand

The concept of communication systems

HiE:
Master

G RAWEEARA R 5 B =R v FALEE R
G0 A AN AT SEPE I B TR AR

The basic structure of a communication system, and the
measurement of its performance parameters

8H Hix

Moral Objectives

TRRELE RGN TS AT R . BRI EEE
The significant meanings of communication systems in economic
development and national security

S RGHA R S AT DI fE

Key P%i/ft\s. The basic s_truc_ture of communication systems and functions of blocks
in communication systems
Ml | BEEER TS IE
Focal points | The calculation of performance parameters
HIREATE 5 , SHEHCE 1> 14
Knowledge Unit No. SLOs Supported ’
%mﬂqﬂ_-mg-frk 555 ARG E R Review of signal and system theory
Unit Title
P 55402 Signal classifications
Knowledge Delivle‘;y i B84 Fourier transform
BEHLEFE S5BENLES  Random process and random signal
T | MBS S ) AR
Recognize | Characterization of Signals
52 H s R | BEHUE 5 B RS
Learning Objectives | Understand | Random Processes and Linear Systems
B | FEHUE ST
Master | Analysis of random signals
EE HAR | VR “HUraBgE” o r AR E R B YRR T i)
Moral Objectives | Rational analysis and modeling using mathematics
H | DR, BRI
Key Points | Power spectral density and energy spectral density
HMesis | BMERGIMAN- S T KRR
Focal points | Analysis of Input-Output relationships for linear systems
LECTEt ] SHEEHE
Knowledge Unit No. SLOs Supported
%ﬂmﬂﬁ_ﬁ%% RS %248 Analog Modulation
Unit Title
LR (AW JREL Amplitude modulation
K LRt AS (AEERED BE Angle modulation

Knowledge Delivery

AR S P 7 M A8 Interference in modulation analog modulation

R B U R 1

Performance comparison of analog

modulation methods

I HE:
Learning Objectives

g
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VSB R 4tJRF Vestigial-sideband (VSB) modulation
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5 - [EEVEE TN Eﬂﬂéiﬂ =1k _ |
Understand Analo-g t_o digital signal conversion, sampling theory,
quantization
g WA AR A 3 R R 5 AT AR R Y
Master The transmitted signal, spectral characteristic, and
bandwidth requirement of different modulation methods

E=H Hbr
Moral Objectives

P MR AR 73 i)
Solving a problem from different perspectives
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AM. DSB. SSB 1 FM iff il J5 AT e 75 1 B
The basic and performance of AM, DSB, SSB, and FM

i
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AR AN S R ) R 1t R 2 T B
Modeling and analysis of amplitude/ angle modulation

HIHBRITT 5
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B Fer M Principles of baseband digital data transmission

yIRY=
Knowledge Delivery

B HA S5 JH LAY Digital data transmission and codes

B A5 5 1E] R POAN TG 18] & A A0 A Sk 2

Transmission with/without ISl

AR Eye diagrams

{51841 Channel equalization
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Recognize | Eye diagrams and channel equalization
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FRf#: | The spectral characteristic of baseband digital signal

2221 H#FR: | Understand | and the basic structure of baseband communication
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Master | Code for baseband digital signal; modeling of Zero ISI

system
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Using “transferring” to simplify the problem
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KRBT AR ey imfm
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Binary digital modulation
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33 ) K ) R S P e EL B¢ Performance comparison of
different binary digital modulation methods

ZtHIB RS RSB M-ary digital modulation

Z BT KRG MR L Performance comparison of
different M-ary digital modulation methods

E SNSRI
Learning Objectives

| 2B AR RS (MASK. MFSK) (1) TAF J5 2
TR
Recognize BAe
g The basic of MASK/MFSK
| T R R g AN 2 ) BT R R G R
B
Understand AP
Performance analysis of binary/M-ary modulation
R B ENE S AR TR . B ST
» Bt . H 95, APSK. ADPSK 1 il it i i) 3 A 5
iR . . -
Master The transmitted signal, spectral characteristic, and
bandwidth requirement of binary digital modulation
systems; the basic of 4PSK and 4DPSK
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Balancing the trade-off from an overall perspective
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Focal points | The basic of binary digital modulation methods (4PSK, 4DPSK)
“H B o = : L T
RIS i S AR 1213 14
Knowledge Unit No. SLOs Supported
IRPEESTE Y i . . : _—
5 ﬁ.ﬂ:%ﬁ it Fi AR Coding for reliable communications
Unit Title
. HEIE 590 Link layer services and implementations
IR R

Knowledge Delivery

W FEFESIGHE A Error Detection and correction techniques

WHEERGE AR Multiple access links and protocols

E SRR
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TR | (B R B )
Recognize | The sufficient importance of source/channel coding
PHAR: | a7 B SC A 4 65 R 00 A2 B2 Simple and  practical
Understand | coding methods and their applications
YR | Yuld S AR L
Master | Typical coding algorithm
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Understanding the contribution of theoretical research to technology

2 EE i ) 3EA 5  The basic of error correction code

Focal points

LR AL AE AL Y 4w fid )5 EE Linear block code and cyclic code
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Unit Title RGO Sy
B A | Bk R R B K 7 Carrier synchronization
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5 oe [0 IR B AN [A] 25 J5L B Bit/frame synchronization

TE: | FP KA Y Types of synchronization and their
Recognize | applications
2L S —. Al
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HR | Bk R R R R A S T v
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EE HAR | BRSBTS RGeS
Moral Objectives | Understanding a slight change will affect everything else
H Al | BBEPEEATTE AR TR A 7k
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MERC | L . o
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b, #FELH Teaching Schedule

24P (F)  Hour(Week)
## P14 Teaching Content e | S | BR[| S
LECT. | EXP. PBL PRAC.

WG RGEMA 6
Introduction to communication systems
f%iE Communication channel 8
AL H 5248 Analog Modulation 8
G 8
Principles of baseband digital data transmission
el A
Digital transmission through bandlimited bandpass 8
channels
gmtF A Coding for reliable communications 8
[F25Hi AR Synchronization 6

Mt Total 52
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F. #HE¥FE Teaching Methodology

7]i% Check HF )7 5% {4 Teaching Methodology & Characters

- WA B TE B R IR
Multi-media-based lecturing

- SCERE AL IR 5T, SR EBIARLS &
Combining theory with industrial practical problems

o BB R SEERSS
Knowledge delivery with ethic education

o PBL #7710 KA 73 41 5 21 558
Problem-based learning
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. %i#HE Improvement Mechanism

e ARG E UECERI A LU B e 1 S 2 S i
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

B RMBGENIE] Subject Syllabus Improvement Mechanism

AL ()
Check Period (YR)

BT A 1)

4
Revise Period (YR)

4

et £ i

Measures

WA T AR IR B N R 5 AN A B 97 H AR 2R AR H AT e
B RN, BB TR K % 5 BT B KAttt
The subject coordinator shall be responsible for the syllabus discussion
and improvement, and the revised version shall be submitted to deputy
dean (teaching affairs) for reviewing then to executive dean for
approvement.

MEF B BHENLH] Assessment Improvement Mechanism

AW (F):
Check Period (YR)

i BT A HI(4F): L
Revise Period (YR)

et £ i

Measures

BRAE T ARYEIRIE B A IREBCAROR LA R S & A, %R
AT MG E AT IO, FFREDAR PR 2 70k

The subject coordinator shall revise the syllabus based on the teaching
content, effect and result distribution while optimize the assessment
measures.

10/10




