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The progress of the information society in recent years has been remarkable. This is due to the innovative progress of
information and communication technology (ICT) using digital signal transmission technology. In this lecture, we aim for a

basic understanding of the digital transmission technology in wireless and/or optical communication.
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Understand the time and frequency domain.

Understand the representations of baseband and carrier band signals
Understand the operating principle of the basic digital modulation / demodulation
Understand transmission / reception methods
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Introduction
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| will explain the overview of communication engineering and the issues that | want
you to learn in advance when studying communication engineering. Communication
system model, digital communication system, configuration of communication path
(transmitter
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Z | Signal waveform and | You will learn that a signal is represented by a voltage waveform in the time domain
spectrum and a spectrum in the frequency domain, and has a Fourier transform relationship.
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Z | Gaussian noise, white | Noise is an indeterminate random waveform, and we learn to obtain the frequency

Gaussian noise

characteristics from the Fourier transform of the autocorrelation function.
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Channel model
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The error rate of a communication channel depends on the signal to noise ratio (SN
ratio), which is the ratio of signal power to noise power. Learn channel models and
filters, as well as modeling based on signal processing.

g B | P FXMEE

BB/ VR EFTHHEIRT 2BICIE. FSMTHICL > THERY 2RI s AVWE S ITF
A XX NOEEZH-TFAFRA I T4 VRERAVET, TAFXIOEEDS B, ¥
EXA I/ TORSATHREZAENE LB LIEECOVWTEERELEY, FM4F2X
hoE—EE

% | Nyquist criterion Nyquist criterion
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& | Baseband transmission Learn about line codes used in baseband transmission.
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% | Bit error rate In digital communication, the data value is detected by the judgment circuit in the
receiver. At this time, the probability of code error (bit error rate) is learned by AWGN
added in the channel.
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Z | Carrier digital modulation Learn about digital modulation of carrier bands. ASK,PSK,QAM
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Z | Digital Learn about the error rate characteristics of digital modulation of a carrier.
modulation/demodulation
method
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DVWTCEVET,
Z | OFDM Learn about the OFDM modulation method, which has high bandwidth utilization
efficiency and is most used in wireless LAN and mobile communications.
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Z | CDMA Learn about the code spreading method, which has high noise immunity and is used
for confidential communication.
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o= | Itis desirable to have studied digital signal processing and information theory.

It is necessary to take the basic information theory
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- Each class requires 1 hour of preparation and 2 hours of review, totaling 3 hours of study time.

- Reports must be submitted on time. Be sure to do preparation and review.

- When writing a report, when quoting other people's texts, write so that the quoted parts can be clearly understood, and
also state the source. Also, refrain from quoting excessively.

- Do not alter the quoted part, including typos.

- Do not forge or falsify the data of experiments and survey results.

- Do not submit a report written by someone else as if it was written by you.
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= | Examination scores (50%),and homework assignment scores (50%) are evaluated, and a score of 60 or higher is considered

passing.
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