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H | EEOBRICASOERIIERELVLONH S, ZhiL, BRE B [E#EIC] R ET) B2 21BFRBERM (CT) o
EFNAEREBERBESRY N T —VDBELREICLZ2LDTHD, BREBEELRY P T —2DBEIET 4 ¥ R IVESEER
MCEBDTAVELRY P T—IADERIZEDLDTH D, RBEERTIE TYVXLRY bT—0DEBERDT 12 ZIVEE
FTIC DLW TEBRNEREXN S,

i

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. This course aims for course
students to obtain a basic understanding of the digital transmission technology in wireless communication.

F2BDEEBRE Learning Objectives

B | TAP2LEBEOERBLOBEY AT LETLEZERT D

N=2Z Y FMES - R EFEES ORHS L VR REERORR BRI S
NESHETHESLUOMF LTS ZRLIXEOBRICOVTERY S
EARNGT 4 VRNVEERAAOEFRIBZERET 2

b

Understand the representations of baseband and carrier band signals in

Understand the basics of digital communication and communication system model

Understand intersymbol interference and the relationship between noise and the probability of code error
Understand the operating principle of the basic digital modulation / demodulation

the time and frequency domains
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B

DERE DEHEEZE / Fulfillment of Course Goals (JABEE BEERIB D &)

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H | FL®IC BEIFOHMEL, NP LBEIFZFRIIH>THONLHFEFL THEWLTHRL
WERBEICDOWTHIBRT 2 & & I, BERICEIT I2HFOEBTZ LY,
BEVRATLET IV, TYRLBEYRT L, BEEOEK (REH. ZEHE. EEK)
= | Introduction The overview of communication engineering and the issues that are to be learned in
advance will be explained.
Communication system model, digital communication system, configuration of
communication path (transmitter, receiver, transmission path)
2 B | E85FFE R~ bL(1) ESIFHESOBERFE L. FAREBEHOR Y bLTRBan, 77— TZEHB0HE
RICHRBZEEZZVET,
7= IEMEBIARED. TANLF—ART PIVBELBHARY MIVEE
% | Signal waveform and | Course students will learn that a signal is represented by a voltage waveform in the
spectrum (1) time domain and a spectrum in the frequency domain, and that they have a Fourier
transform relationship.
3 H | E5KEER~T FL(Q) ESKR, FB/ IV R /SILRB A L RES, A VLA EDESKEE L AR
AR PILEDBREZBLET,
£ 5 0FEE
% | Signal waveform and | The relationship between the siganal waveforms and their spectra is explained.
spectrum (2)
4 H | #5 HEITEEZ ALK THZZ L, BCHEEERO 7 -V TEZB|ASEBNH D WL IE
IXRNF—DRRY PLEHARDZZ L, BBAVREFICOVWTHBALET,
HOZME, BEAV RS
Z | Gaussian noise, white | Noise is an indeterminate random waveform, and students learn to obtain the
Gaussian noise frequency characteristics from the Fourier transform of the autocorrelation function.
5 H | BEBET L BEEBORYXRIL, EEEHLHETENOL  E5H#ELL (signal to noise ratio, SN
) ITHETELET, BEKRET AL 74K, SIHIEBSUBICEICETILEEES
L9,
WERET /L. Shannon OEIE, BABEIET 1 /L&
Z | Channel model Channel model
6 H|7—-70vav71 BEELTAYFETBEREZAET 2 2 L ICBT 5L R— M 2RH,
Z | Workshop 1 Do a Workshop 1
7 B | #4*¥XME#E BE/ LR ZHEHIRT 2BRICIE. FASETHICL > THERY 2RI IBWLE S ICF
AXRAMOEEEZB-TFAXTRAMNTANZERBVES, FAFXMOEEDS B ¥
ERA IV TORSHATEREZENE LB LELECODWTFELET,
FTAXRbOE—EE
% | Nyquist criterion When band-limiting the signal pulse, a Nyquist filter that satisfies the Nyquist
criterion is used to prevent decision errors due to intersymbol interference. Of the
Nyquist criteria, students will learn about the first criterion, which aims to eliminate
8 H|7—-0>Yav72 J7—73av 7 1DOLR—MINTIEEFMETL. IREH,
Z | Workshop 2 Do a Workshop 2
9 H | si¥ozensEs CZETOREDFE LD -BE. BOTICBMORBA L BEREORN R ELTVET,
Z | Summary of the former part | Summary of the former part of this course, and additional explanations will be given.
and comprehension check
10 | B | "=\ FmE RNR=RNY MoETHWBEERSICOWTERL X7,
& | Baseband transmission To learn about several kinds of line codes used in baseband transmission.
11 B | 58 YEQ1) TYZNBETIIZERANOHERE T —2EZRELET, 20L&, BEKTH

MENFZ AWGN ICL > TRBAEHE (Ey FERUEK) (DLW TEBLET,
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= | Bit error rate (1) In digital communication, the data value is detected by the judgment circuit in the
receiver. Students will learn about the probability of code error (bit error rate) by
AWGN added in the channel.
12 H | #58YEQ) ABEIOFFICHTEE Y FRYKRDOFHEZ BEAHFICL > THEVET,
Z& | Bit error rate (2) Example of calculations of bit error rates for a few kinds of line codes will be shown.
13 | B | XET 1 V2 ILEH WA EEBOT Y ZRLERICOVWTEZLET,
ASK,PSK,QAM
= | Carrier digital modulation To learn about digital modulation of carrier bands.
ASK,PSK,QAM
14 | B | 7422 VRERAR WEEDT Y ZVERORY FFEICOWTEELE,
= | Digital To learn about the error rate characteristics of digital modulation of a carrier.
modulation/demodulation
method
15 | B | 2EB®E HEAAMENS <. R LAN CEEMERBE TRLIAIN TS OFDM ZHRAA (IS
DWTEUET,
& | OFDM To learn about the OFDM modulation method, which has high bandwidth utilization
efficiency and is most used in wireless LAN and mobile communications.

JB1&5:15 Prerequisite(s)

B | 7YRILESNE, LU BREBRBOBEIVETH D,
ERNRHERBOMB L 7 — ) IEBROMFIDETH S,
Z | Itis desirable to have studied digital signal processing and information theory.

It is necessary to take the basic information theory

BEERENSE (T8 A55)

Required study time, Preparation and review

H

- BRECHLCFEZ LERH, BE%Z 2KE, b8 T3IRHA0FERME2ES 2,

s LAR—NEHIRESFO &, FB. EEZLTITO 2L,

- LAR— MEEK., BADXEZSIRY 283, 5IREMABEICHOYN D LD ICERT S eH~IC, HBETRET DL, £k
ExBATFIRIRELZ &,

CIABAFRFLED CHELANI &,

CERPREEEROT -4 %, EEVPHIALENI L,

CADPMERLIL R -t &, BEAPMERLAAELTRELAVWI &,

- 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.

#HR}E S5EZE Textbooks/Reference Books

H

ERERER.

BRE TV 2LEE] (KT - $¥H - 7H /5 HUulR) CEEEL L TREEEICHLERT D)
ISBN 978-4-320-08645-6

SEE T4V LBEORRE] (A BEF HldR) (FEEEL L TREFZOWHEEDLH S)
ISBN 978-4-627-78591-5

SEE 174 P 2VERBEAM] (SRS, BEE)
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ISBN4-563-01487-7 Kindle iR

ES
B | B0l 50%) &, BRIOERBELR—b - 7—20> a3y 7ORE (50%) ZFHEL. 60 AU L% EKET 5,
ZE | Examination scores (50%),and homework assignment scores (50%) are evaluated, and a score of 60 or higher is considered

passing.
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