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(#) Inthe design of a communication system, the system designer works with
mathematical models that statistically characterize the signal distortion
encountered on physical channels. In this course, we introduce the optimum
transceiver design of digital communication system, in which the analog signal is
first converted into digital form, and the message is transmitted via digital
modulation and demodulated as a digital signal at the receiver. There are some
advantages to transmitting an analog signal by means of digital modulation, we
will focus on the effectiveness of signal fidelity control, the remove of redundancy

of signals prior to modulation ( thus conserving channel bandwidth), and cheaper
to implement.




ARARKE RS F L A n S M - PR GEE) C

el 2B 3B

AT B GRlE - CEMKEDRACHE TP RA T F SAM . TEAIERS
)éi:'(IE R (l/;"lj-li\:" T 2 ’bi%.él :'(J VER2 3 pF > B3, #HR3~H- GIE—E%TYB"G)
AT RARRCE PR TR AR B RITEA I TR ARN S (6
v A~AD -~ BEF)
, R RES
? w 2N RS
i
.82 EE5amEp 240800812 1. Students realize the basic functional 2 A
A Mg k2 L AafmAg 2 2k | block of digital communication system
FEF M2 IR o and its advantages over analog
communication.
2.8 A W fad s yee) 4 228k | 2. Students know how to classify the 2 A
2B R A —‘F'f 4o o #E 4 o formats of digital and analog signals,
and the conversion between them.
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| Overview of Digital Communication Systems, Analog vs. Digital. (Chapter 1 & 2)
2 Sampling of Band-limited Signals, and Bandpass Signals g;hsa)pter 24
3 Probability Theory and Random Variables, Random Processes: Basic (Chapter 4.1~
concepts, random processes in the frequency domain, 4.3)
4 Gaussian and white processes, Band-limited Process and Sampling, and (Chapter 4.4~
Bandpass Processes. 4.7)
5 Quantization, Waveform Coding, and Analysis-Synthesis Techniques. é(;?apter 6.5~
6 Geometric Representation of Signal Waveform, Pulse Amplitude (Chapter 7.1~
Modulation (PAM), and Two-dimensional Signal Waveforms 7.3)
7 Multidimensional Signal Waveforms, Optimum Receiver (1) g(;?apter 14&
8 Optimum Receiver (2), Probability of Error for Signal Detection in (Chapter 7.5 &
Additive White Gaussian Noise. 7.6)




(Chapter 7.7 &

9 Performance Analysis for Wireline and Radio Communication Channels. 78)
10 B ¥
11 Symbol Synchronization. (Chapter 7.9)
12 Digital Transmission through Band-limited Channels, the Power
Spectrum of Digitally Modulated Signals, Signal Design for (Chapter 8.1~
Band-limited Channels, and Probability of Error in Detection of Digital 8.4)
PAM.
13 Digitally Modulated Signals with Memory, Systems Design in the (Chapter 8.5&
Presence of Channel Distortion. 8.6)
14 Multicarrier Modulation and OFDM. ég?apter 8.7&
15 Information Sources and Source Coding. ég;lapter 6.1~
16 Channel Capacity and Coding. (Chapter 9.1~9.7)
17 Spread-Spectrum Communication Systems. (Chapter 10.3)
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¥t ik John Proakis and Masoud Salehi, Communication Systems Engineering, 2nd ed. 2002,
Y Prentice Hall.
1. S. Haykin, An Introduction to Analog and Digital Communications, John Wiley &
Sons. 2. B. Sklar, Digital Communications, 2nd ed. 2001. 3. R. E. Ziemer and W. H.
Tranter, Principles of Communications Systems, Modulation, and Noise, 6th ed., 2010,
4 +» 4 | John Wiley & Sons. 4. Henry Stark and John W. Woods, Probability and Random
777 ® | Processes with Applications to Signal Processing, 3rd Edition, by, Prentice-Hall Inc.,
7 2002.
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