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

e BV ESR KRR AT SRR R AR E R R T R, AR S PR O AT H

Note: GA and index can be referred from undergraduate program in SSTC website. Please add/reduce lines based on subject.

A H Fr:
Overall Objective

ARURFER R ZEARHEE TR MBI TV EERRRIE . T8I AR
2 2], —JTHNER 55 5 KRG IR R BRI HL AR 4
B, R TNETE SRR SEOR . BEERSEAR, Lk
REOR . B R AL B A LIRS T RAFHOFEAL . A URTE R Gest it
REFE TAFR A FEAR TS . AT FEARBEE A S B
T3, AR B R 5 5 RG IR, BRSO (a5
THRG. Z AN B HUEILMN A, B4R R PR S AR
%y BEREHCTIRR AL HI, EE IR BB FIR £
FUEUE AR BRI B T
This course is a required professional basic course for the university
undergraduate communication engineering major. Through the study of
this course, on the one hand, | will deepen my understanding of the
"Signal and System" course and expand its knowledge field, on the
other hand, I will lay a good foundation for digital signal processing
theory and technology, communication theory and technology, radio
technology, digital image processing and other professional courses.
This course systematically teaches the basic theory, basic analysis
method, basic algorithm and basic practice method of digital signal
processing, so that students can master the basic theory of discrete time
signal and system, namely discrete time signal and system, Z transform
and discrete Fourier transform; master various fast Fourier transform
algorithms; master the structure and theory of digital filter, and master
the theory and design method of 1IR digital filter and FIR digital filter.

(D Ml HAbx:
Professional Ability

BARBCFAE T AL N AT A4 23 R v i) 2 b A
YERT, 1 8715 5 A BER Jie S DL K B A5 5 b B st S8
H.

1-1 Master the important position and role of digital signal

processing in human life and social development, understand
the development history of digital signal processing and the
characteristics and application of digital signal processing.

RGN ERA K FE TR A S AR A
FUERFIFE AT S, I [l 4R B RO A5 5 5 R R ZE AR
w, HEBINEES S RS, Z 484 B HUd A e, %
T bR 8 ST AR RS PR AN AR DB B AR I R L B
W, IR R HUr g 88 A FIR Bv Sk #3 ES A% it 7
%o
Systematically master the basic concepts, basic phenomena,
basic laws and basic methods of digital signal processing, and
firmly grasp the basic theories of discrete time signal and
system, namely, discrete time signal and system, Z transform
and discrete Fourier transform, and various fast Fourier
transform algorithms; understand and be familiar with the

1-2
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structure and theory of digital filter, and master the theory and
design methods of 1IR digital filter and FIR digital filter.

1-3

FEEARHCTAS 5 A PR AR} S Bl 1) [F) I, dl o R A Ty

RIS, BroRarAis R REA IR D S ) AU TR RE

71, R NEE TS T A RGBT KR B8 1)

fitli o

While mastering the scientific foundation of the field of digital

signal processing, students can cultivate the engineering ability
of using scientific principles to solve practical problems

through the training of scientific thinking methods, so as to lay
a necessary foundation for the design and development of

digital signal processing system in the future.

2-1

(2) 155 Hix:

B AL S TREN FH R IR R, B 5 95 AL IR R R
PR 61T e
Cultivate the consciousness and quality of science and
engineering application, and gradually cultivate the students'
exploration spirit and innovation ability.

Essential Quality

2-2

RERE7E 22 PR 5N B HIBA HhoRAEAMA L BB R 51 LA A7 5
PNl iR e
Enable to assume roles as individuals, team members and
principals in a multidisciplinary context..

TRAEEEE Hin 5NV ESRIIXT R R Matrix of GA & SLOs

EPER GA $BHR A GA Index #HE#HHR SLOs
111 ERECE. ARRIE. T
AL ZOR LEEREE S E | e AR, SERees 1-1
REEAIR, B RR IO | s B TR 1-2
SYHT M TS RE DI A5 R A
S vk 4 2 TR IA) B B 1-2 R T X SRl 5 TR 1.2
" R BT 2, B >
MO T7 AW AR
LBk 2 B AN .
Hoo L0 A 02 R 8 }3E§§;§§im”“£ 11
B3, wH PSR,
B R 4RI £ SR
SR GRS, BERT | 42 BEALLG TSR .
LR AT (S AT S AT IE | P R T TR R AY >
FsAmiN, R&BERE |, A&BERGEITSIT >
B T 5 T R A RHIARE T
7.
EEY Bk 8 EL AT R AL | 8-1 MARMUE(E T2, T »
Befe g, BRfEIE(E TR, L | St SR AR ST >
T 55 LR AR 255 TAEAGHE
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B, MFITREBG. W&

Ko BORCUFABIAR TN | 8-2 H A& TRESERR ARl -0 1-3
CEYAR FEHIBETT - 2-1

BV ER 10: HA RIFHIHE] | 10-2 Beis 2R AR A& 1E x5 T

g s 25 N 2-1
PAPIMER IR, ALV HRE T S AR AE FTRA >
A28 N BE /T o RAEVEH . AILRE
=\ #HF¥AZA Content (Topics)

e DUPIEORE,  HE A AR RS PR S BRI BT BRI T A R e
Note: Filled in both CN and EN, extend or reduce based on the actual numbers of knowledge unit
(1) EILHEF Lecture

HIHERTE 75 . R P
Knowledge Unit No. SLOs Supported

KRB IT AR @i

Unit Title Introduction
P EE R BB Z iV
IR R Basic composition of digital signal processing
Knowledge Delivery RS T AP ) RN

Characteristics of digital signal processing and their applications

T | TIME SRR

Recognize | Recognize the classification of signals

2] B
Learning Objectives B
Understand

PRARACTAE o A PR A B S AR AR
Understand the composition of digital signal processing
and the role of each part.

B2 5 RN AR, B2 IR 2 A IR RS A 61
Hrae .
Cultivate the consciousness and quality of science and
engineering application, and gradually cultivate the students'

CEREL exploration spirit and innovation ability.
Moral Obijectives
REMGTE 2 2B 5T BB BA R AMA . BIBA R 5% DR 55T AR A
.,

Enable to assume roles as individuals, team members and principals in
a multidisciplinary context..

B A5 5 R LA RSO 18] K B 23 ) A

Key F%nfts The basic composition of digital signal processing block diagram and
the function of each part
HE R 7 5 A BRI A L SHE P
Focal points Basic composition block diagram of digital signal processing
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R TR 5 ) SRS AR o1

Knowledge Unit No. SLOs Supported
KRBT AR EHUN EE S 5 RS

Unit Title Discrete-time signals with the system

Frol AR IE
The basic operation of the sequence
LML RGN E
IR Judgment of the linear shift-invariant system

Knowledge Delivery

W RN 93 T3 RE MR IA AR AL —R AL A i L
Iterative solution of linear difference equation with constant
coefficient- -find unit sampling response

LI [FAE - AR
Sampling of the continuous-time signals

2 2] B g
Learning Objectives

TR | S TG T AR A
Recognize | Ideal sampling of the continuous-time signal
g | FpylisHE
Understand | The operation of the sequence
WNERGEENE. BAZE, BIR. FRERHE:
o, | NERH RBUENE ZE 0 TR A AR R — R AL
L2/ H
Master R,
Understand linear, shift, causality and stability of linear
difference equation- -unit sampling response.

=H Hir
Moral Objectives

B 5 TR AR, B2 IR 2 A IR RS A 6]
Hrae .
Cultivate the consciousness and quality of science and
engineering application, and gradually cultivate the students'
exploration spirit and innovation ability.

REMGTE 2 2B 50T B BB R AMA . BIBA R 5% DA 5157 AR A
.,
Enable to assume roles as individuals, team members and principals in
a multidisciplinary context..

FPRIEAIE S, RGENE . AV BURFERIHIE ; fpeE R

A ) . o . .
Kev Points Basic operation of sequence; determination of system linear, shifting
y and causal stability; sampling theorem.
. FPA B RAIE S, RGP R 2 FE
o Sequence linear convolution and operation; determination of system
Focal points

causal stability
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R TR 5 ] SCHEHCE B o1a

Knowledge Unit No. SLOs Supported '

KRBT AR Z AR 4G 5 B HT [A] e L P A 46
Unit Title Z-transform with a discrete-time Fourier transform
JFEB ) 7 284 5 1 S5 5 IR 4 A8 B A 48 1) 00 R
Z-transformation of the sequence versus the continuous signal
Lazherian and Fourier transforms

P51 z A8 4 WS z A8 4 (1) B A o R o B

P Sequence z-transformation and convergence domain; basic properties

Knowledge Delivery

and theorems of z-transform

F 3] ¥ e L P i

The Fourier transform of the sequence

HHAGHRRRE. RGHIIAFR
System function of the discrete system, the frequency response of the
system

E SNSRI
Learning Objectives

TR | z AR RO () AR
Recognize | Z-transform with a discrete-time Fourier transform
FPHII Z A4 53 2145 5 R h AR 4 L #5428
P Beg Rz
Understand The relation of the Z transform of the sequence to the
Laplace transform, the Fourier transform of the
continuous signal
FF B RHAE AL AR SR AR B 5T s B4R B R A R Gt
e BRI RGN N
HiE: : .
Master Fourier transform and transform properties of sequence;
master the system function and frequency response of
discrete system

=H Hir
Moral Obijectives

B2 5 RN AR EIRMER R, B2 IR 2 A IR RS A 6]
Hrae .
Cultivate the consciousness and quality of science and
engineering application, and gradually cultivate the students'
exploration spirit and innovation ability.

REMGTE 2 2B 5T A BB bR AMA . BIBA R 5% DA 55T AR A
.,
Enable to assume roles as individuals, team members and principals in
a multidisciplinary context

Key Points

FP 3 z A4 % LS SIS SR A«
FPHII) Z A4 525 T IR R AR 4 . SL I AR ) G 2R
F7 0 Bk L oA 3 K LA
The solution of the sequence z-transformation and its convergence
domain;
The relationship between the Z transformation of the sequence and the
Laplace transform and the Fourier transform of the continuous signal,
The Fourier transform of the sequences and their properties.

6/18




FPBIi) Z A5 AR 5 I h A e, AL AR e (55 2 The

MR )
Focal fints Relation of the Z transform of the sequence to the Laplace transform,
P the Fourier transform of the continuous signal
KRBT 5 o e
Knowledge Unit N 4 S A 1-2,1-3
o SLOs Supported
FHR BT AR B HL AR 6 (DFT)
Unit Title Discrete Fourier Transform (DFT)

LA LR 0 (L AR e, S8, 7 B 52
A, BRI ST AR )
Several forms of the Fourier transform (Fourier transform, Fourier
series, Fourier transform of the sequence, discrete Fourier transform)

IR R
Knowledge Delivery

JEII1 PP 51 ) 2 AR R P 2 e L I

Discrete Fourier series of the periodic sequences and their properties

G A L A gt K A I

Maximum power transfer for DC circuits

HF DFT RS 5 1 FT XS 23 H 3 1) 2t
Problems that arise when calculating the FT pairs of simulated signals
using the DFT

> Hir:
Learning Objectives

PR R 21 B Ry £ BE] DFS A1 DFT 23 At
JASA R F AR S, cx A i SRR 51
BiERF S, fEFH DTFT AL DFT 20 #rdE A S 51
Bk, EAEE; HAR DFT R XAMNA; #H
AR B ia B, BN B4R DFT ARt
HESEIN A5 5 S AT 1) HE AR T7 9% H 3 ) i) A
T I% BRARAI SR FP A ) DTFT. DFS. DFT,
z B XK R o
Understand the spectrum characteristics of periodic
sequence, be able to analyze the spectrum spectrum
with DFS and DFT, understand the spectrum
characteristics of aperiodic sequence, analyze the
spectrum of Aperiodic signal with DTFT and DFT,
draw the spectrum map; understand the meaning and
application of DFT, understand and master the
circular operation; understand and master DFT
transform to approximate the continuous time signal
and the problem and solve the spectrum; understand
and master the meaning and relationship of DTFT,
DFS, DFT and z transformation.

A fige:
Understand

=H HiR
Moral Objectives

B el 5 TREMAEIRMERT, BRI A IR RS AR
N VAR

Cultivate the consciousness and quality of science and engineering

application, and gradually cultivate the students' exploration spirit

and innovation ability.
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REMSAE 2 SR 5 TR RIBA b AR HAMA . B 53 BLA 57 5T N HI A
(P

Enable to assume roles as individuals, team members and principals in a
multidisciplinary context

H
Key Points

A B AR 4 FhaT BT X
JR A SA RIS R 54 1 [ 8 3 S5 A0 J 0 R 2 il
[ Ji A AR 5 2V A 5% R
DFS Al DFT f5E 3 FEAE i ;
HI F DFT A2 40 3@ 33 2R I [R5 5 S A (1) HE A T 1% S H B )
] AR R TV o
The 4 possible forms of the Fourier transform;

The relation between periodic sequence and finite length sequence;
circular operation and symmetric decomposition of circular sequence;
the relationship between circular convolution and linear convolution
sum;

Definition and basic nature of DFS and DFT,;

Using the DFT transform to approximate the continuous time signal and
its frequency spectrum and its emerging problems and solutions.

M R
Focal points

DTFT. DFS. DFT Fl z R4 ¥ 5 SCRIAH L6 & s
DFT A2 Hon] R B 1[5 s SR R A R
RSN (A5 B A AL BT 7 i
Memeaning and mutual relationship of DTFT, DFS, DFT and
z-transform;
Implied periodicity of DFT transformation pair; basic rules of circular
operation;
Approximate analysis method for the continuous-time signal and its
frequency spectrum.

KRBT S
Knowledge Unit No.

Mo gl 2 ] Ko
c SCHEHC H b 1213
SLOs Supported

IR R IC AR
Unit Title

PR A LA (FFT)

Fast Fourier transform (FFT)

IR A
Knowledge Delivery

R L AR B (R AR e R

Basic development idea of the fast Fourier transform algorithm

2N ] Hiho0G (1) 25 -2 FRT 53k
Base-2 FFT algorithm selected by time

FARRAN (1) -2 FFT 5%
Base-2 FFT algorithm selected by frequency

BSHUE S A e (IDFT) PRI oF 572

Fast calculation method of discrete Fourier transform (IDFT)

[5G FRAR B Rt B AR I 254
Conditions for the circular convolution instead of the linear
convolution

> Hbr:
Learning Objectives

IR | i e (AR R (S A L B AR
Master | a1 -2 FFT S 0E . Vil SR o
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Me32 5 FE I TR) Stk vk () S ) s 4 T ) S PR 46
VEERRI A PR B HU# L & e (IDFT) 1)
PO T T
Understand the basic development idea of fast Fourier
transform algorithm; understand the characteristics and
flow diagram of base-2 FFT algorithm selected by time;
master the similarities and differences between
frequency selection method and time selection method;
master the conditions of replacing linear convolution;
and understand the fast calculation method of discrete
Fourier reverse transform (IDFT).

TEH Hbr
Moral Objectives

B RbE 5 TR N N RR A, 18D 15 7R 22 A IR Z 1A

RENEAE 2 R

Enable to assume roles as individuals, team members and principals in

e /1.
Cultivate the consciousness and quality of science and
engineering application, and gradually cultivate the students'
exploration spirit and innovation ability.
I BIBA R A FEANMA . I BA B 57 LR 5T N A
.

a multidisciplinary context

L35 DFT iz Skt
Calculate the amount of DFT directly

P et R B Ve o s /b DFT e S 2R AR Tk
Basic method to reduce the amount of DFT operations using the
properties of rotation factors

A

FFT )=
The meaning of FFT

Key Points ———
y DIT F1 DIF 3-2 FFT Sk R H . EABIEIZH B0, E5RE. %

FANEEASF I
Principle of DIT and DIF base-2 FFT algorithm, basic butterfly
operation unit, signal flow diagram, characteristics and basic rules

LB AR R S

Fast algorithm for the linear convolution

i

Jig e R 1 1R SO A T
Significsignificance of the rotation factor and its properties

Focal points

DIT 1 DIF -2 FFT [530m
Algorithmic rules for both DIT and DIF-based-2 FFT
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RIHTE S . S AR 1213
Knowledge Unit No. SLOs Supported
KRBT AR KU UR L A A HEA S K
Unit Title Basic structure of the digital filters
BB AR E A R T 1
Representation method of the digital filter structure
KR AL HR &R A K A S5 1

Knowledge Delivery

Basic structure of the IIR filter

FIR JEU 28 A L5
Basic structure of the FIR filter

2 2] B g
Learning Objectives

PR T DB AR T HE EIRIE SR B #oR T ik H
fiF# NR A1 FIR By JERAR HRF £ BARIE AR 1IR AN
FIR BUr Ul a5 (A G Ky S R i, I & 4
Kl B LAEAR LR S N2 2% AT

Be familiar with the representation of box diagram and
signal flow diagram of digital filters; understand the
characteristics of 1IR and FIR digital filters; understand
and master the basic structure and characteristics of IR
and FIR digital filters, and draw various structural
drawings; understand the concepts and constraints of
linear phase.

YR
Master

=H Hir
Moral Obijectives

B 5 TR AR E R, B2 IR 2 A IR R AR A 61
Hrae .
Cultivate the consciousness and quality of science and
engineering application, and gradually cultivate the students'
exploration spirit and innovation ability.

REMGTE 2 2B 5T BB BA R AMA . BIBA R 5% DR 55T AR A
.,
Enable to assume roles as individuals, team members and principals in
a multidisciplinary context

H A
Key Points

b5 &L RS RAEE
IR 1 FIR U7 yB ik 2 220 Ji e, G5H2RAY . Rk 2%
RO ATRE
IR U iE i s O ELEAY . JURRALRI FRIBCHY 45 Ky S FUAF A
FIR B B a8 I B . UMY . S siie B S i M MR AR i &5
Ky e AR R
Signal flow diagram of the digital filter;
Difference equation, structure type, system function and zero-pole
distribution characteristics of IR and FIR digital filters;
Direct, cascade and parallel structure of 1IR digital filter and its
characteristics;
Direct type, cascade type, frequency sampling type structure and linear
phase structure of FIR digital filter and their characteristics.
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IR F1 FIR 78 % #% HIHF i
LRMEARAL FIR U JE U 2 I LI R 6 1F

HE R IR 1 FIR H s e 2% b 45 M R A
Focal points Features of the IIR and FIR digital filters;
Constraints for the linear phase FIR digital filter;
Features of the various structures of the IR and FIR digital filters.
RIHTE S , S A bR Lo1s
Knowledge Unit No. SLOs Supported '
o TEPRAK BT . (R Hr it 88 i 7 vk
FR B ITTAA TR . o o .
Unit Title Design method of infinite length unit impulse response (IIR) digital

filter

2 2] B g
Learning Objectives

B8 B /N5 i OKAHDL T I 2R 8 R UM R Gt R B
T oA, BEAERSE RS NER . KRG R
Je FL TR R AT Ao PR AN B4R i N A ARy A
RUAM AL L SICIN, s 5 F] 7 S Ipt i) A FE AR AR
o SR T RS AR SR R RS IR A (R A R
AT
Master the characteristics of the minimum and
maximum phase delay systems and the zero pole
distribution of system functions; understand and master
the functions, system functions and their zero pole
distribution characteristics; understand and master the
basic ideas and characteristics of s-to-z-field mapping,
and understand the spectrum characteristics and design
methods of various typical types of analog filters.

YR
Master

=H Hir
Moral Objectives

B2 5 TR AR EIRMER R, B2 IR 2 A IR RS A 6]
Hrae .
Cultivate the consciousness and quality of science and
engineering application, and gradually cultivate the students'
exploration spirit and innovation ability.

NI BIBA AR FEANMA . BIBARR 7 LR 55T N A
.,

Enable to assume roles as individuals, team members and principals in

a multidisciplinary context

EICSSR
S

REMSAE L2 AL

/NS BRI IE I F 50 L e AR G R B W K 70 A 1
B WS IVAER
PO N ANARYE XU AR 3 R S S B AT

# 43: | Distribution characteristics of the minimum and maximum phase delay
Key Points system and its system function zero pole;
All-pass system and its application;
Mapping principle and disadvantages of impulse response and billinear
ar method.
HE s /NS B ORAHAT SEI Z 48 1) 4l R G0 A FH I 2R A s
Focal points TR J9 AN AR I L 1 AR i (R
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Understanding of minimum and maximum phase delay system;
understanding of all-pass system and function;
Characteristics of impulse response and bilinear transformation

method.
NNy ——— o b
AILITEF 5 . SHECERM | o oot
Knowledge Unit No. SLOs Supported
s A PR B AL . (FIRD Hr I 2 I i h 7%
HITH R IT A PR . . . .
o Design method of finite length unit impulse response (FIR) digital
Unit Title .
filter
LA ARAL FIR JE3 2% 14 A1
Magnetic induction and ideal transformers
R A R B THE

Knowledge Delivery

Window function design method

IR I FIR Hr i a5 i EL AL
Comparison of the 1IR and FIR digital filters

2 2] B g
Learning Objectives

HEPRLAEAROL AL AN ZEMEA L FIR Ho5- P A 1
IR R G805 20 AT R s SIS ) 2 A
FRAL BRBUIE 5 LSRR AL G54, 2 v SR ] 1]
B3R & B R R, SRR ZRIEARAL FIR Hr ik
BRI VEREFR PR EORIEFRE U & B LS HL, &
THEL TR IR R FIR 2 I A 4 57 7] 25
Master the concept of linear phase and time domain
constraints of linear phase FIR digital filter, zero
distribution characteristics of system function,
amplitude and phase function, and linear phase
structure, calculate and draw, select the appropriate
window function and its parameters according to the
performance index requirements of linear phase FIR
digital filter, and understand the similarities and
differences of IIR and FIR digital filters.

YR
Master

=H Hir
Moral Objectives

/NG RO SE I 28 555 K HL AR G5 pR B A s R 20 A R
il RGN
PO S ANAR VL . KU AR 0% 1) WS S BRI Bk
Distribution characteristics of the minimum and maximum phase delay
system and its system function zero pole;
All-pass system and its application;
Mapping principle and disadvantages of impulse response and billinear
ar method.

Key Points

LEPERHAL FIR By PR S8 (04 sl IHZ 3R
ZRPEAAL FIR Ky P &5 (105 52 08 0 AR B AN 4 RIS TE b HLAS
=y

SN

LR PEAIDL FIR BUF- IR I a3 1 z Yol s
T R BT
IR AT FIR e 25 ) EL# o
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Mutual inductance, Principle of transformer
Characteristics and time-domain constraints of the linear phase FIR
digital filter;

Four kinds of amplitude function and phase function of linear phase
FIR digital filter;

Z-domain characteristics of the linear phase FIR digital filter;
Window function design method;

Comparison of the 1IR and FIR digital filters.

LR AR A IR EE A 5
& R BT RE 2 AT
HME s & R S e %
Focal points Understanding of the linear phase;

Performance analysis of the window function design method;
Selection of the window function and its parameters

(2) SEIGHUFE Experiments

W AR S BRE RS IRAT R . SRR NT  NRAIE . BT SREE, SEERMERR AT 2 A A
Note: Please add/reduce lines based on subject. The Type contains Verify, Design, and Comprehensive, while the Pattern

contains Required and Elective

7 ST F 4 et | AR | SEaeA | Seub R
No. Experiment Topic Hours | MPG* Type Pattern
I HUE S R RIS o N
. . . . et | i
1 Basic operation of the time-domain 2 1
. . Comp Elec
discrete signals
) 2 HIE L A ) L Ziatt DY
discrete Fourier transform Comp Elec
NFSUERT Ay
; R H 7 g & 8Lt , . b A
Design of the IIR digital filter Comp Elec
o B B
\ FIR 2 g5 # (1 8011 , . b A
Design of the FIR digital filter Comp Elec
St Total 8
*MPG: Members per group
SEIG I =N E 2 H by
SEYRITLH 75 . S s 112,14
Experiment No. SLOs Supported
S D - == .
REH A 1 RS HUm: T
Members per Group Tutor
SIS A4 R IR B T R AIE R
Experiment Title Basic operation of the time-domain discrete signals
SEI A | SR RO S S 5 A BT R B AT ERE B S
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Content

TREUTH. FREUTH. IE (R ZFH. STETE. T
FI LA R BN 5145 SR
The commonly used time-domain discrete signals mainly include unit
sampling sequence, unit step sequence, real index sequence, complex
index sequence, string sequence of positive (residual) sequence, zigzag
wave sequence, rectangular wave sequence and random sequence and
other typical signals.

22 B g
Learning Objectives

TR PRI U E T SRR R
H 48 MATLAB 745 F I8 #0155 107
Understand the common time-domain discrete signals and their
characteristics.
Master the method of MATLAB in generating common time-domain
discrete signals.

HEAEDK:

Requirements

XA B R AN R EE S B R R IBEAE .
To master the production, characteristics, operation and use of various
time-domain discrete signals.

SRS Ak o
e Zj.m ZE4#% 11125 comprehensive building 1112
Location
SEIG BRRE AT 7 AT E L
Software/Hardware microcomputer

SEHRIT R ) SCHEHCE B 314

Experiment No. SLOs Supported ’
/’—‘Q > =, <o} L | -
FEAL AR 1 38U W

Members per Group Tutor

SR A4 K R L A

Experiment Title

discrete Fourier transform

SIS 25
Content

NG YR B O () ek B AR 8t 1 SR A AR 8 1 SR v
Master the search method of discrete time Fourier transform and the
inverse transform search method

HE FRT BSEI SN
Master the implementation and application of FFT

> Hbr:
Learning Objectives

TR B8 B E B AR (DFT) JEAE &K B AR .
A R (8 B AR 45 (DFT) 5 i S0 514 B - 240 (DFS)
RS HURS (A48 A8 4 (IDFT) IR R .

H 2 MATLAB 15 5 #3547 B Al HEL I AR 4 R 10 28 462 (1) 77 125 LA K
FFT (AR SE A2 .

Deepen the understanding of the basic concepts of discrete Fourier
transform (DFT).

Understand the connection of finite long sequence Fourier transform
(DFT) and periodic sequence Fourier series (DFS), discrete time
Fourier transform (IDFT).

Master the method of discrete Fourier transform and inverse transform
in MATLAB language and the program implementation process of
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FFT.

HFER:

Requirements

B A FRACF B AN R AP 27 (8 HL A2 # (DFT ) L 138 e (IDFT)
FFFT
Master the Fourier transform (DFT), inverse transform (IDFT) and
FFT of finite and infinite long sequences

%%iﬁl_ﬂ: ZE4A % 11125 comprehensive building 1112
Location
SEIG BB AT 7% TR TS
Software/Hardware microcomputer
ST 5 SCHEHCE B o1
Experiment No. SLOs Supported
REH A 1 fa S HUm: W
Members per Group Tutor
S A4 PR R HrJE s s it
Experiment Title Design of the IIR digital filter
SN A gz FA K B2 ASARVE BT IR B gk 2%
Content | Learn to design IIR digital filters without varying the pulse response

E SNSRI
Learning Objectives

TR i AN AR BT MR B I8 e 2R A VA 1) T f
AR AT FHASALL i U 2 [ TR AT Rk e 7 AR 46 1R 77V
T i MATLAB A Ik ] [ AR 46 1) 1~ PR AL
Deepen the understanding of the basic method of IIR digital filter
design.
Master the method of using the analog filter prototype for the pulse
response transformation.
Understand the subfunctions of MATLAB about impulse response
transformations.

HFAER:

Requirements

SERURATA R P B SEI0 =45 51, MG LI 5 3 R ZORUHE & 4F,
SEIG P AR FUTESR KRR FP AL B, 28 L0 1R 3 BNE, 5S 1IR
B B AR B L AR .

Before the experiment class, read the laboratory instruction carefully
and prepare it according to the requirements of the experiment
instruction. In the experiment, complete the design process of the 1IR
digital filter according to the procedures and steps required by the
teacher, and refer to the content of the experiment instruction.

S . A
ke %. ZR4rHE 1112; comprehensive building 1112
Location
I B % BT HAL
Software/Hardware microcomputer
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S T = FH H
b&%_; HF5 4 XHEHEHS 1213, 212.2
Experiment No. SLOs Supported
(SN AAE ERSE TN .
BEAL R A 1 RS W
Members per Group Tutor
S A4 R FIR -y e a1 et

Experiment Title

Design of the FIR digital filter

SIS N A
Content

o & R BUE AP H RO FIR B BB
Learn to use the window function method and the frequency sampling
method to design the FIR digital filters

E SNSRI
Learning Objectives

B4R FIR BB Bas vt ik
R SLIE DY 3 W T HE RE T MATLAB 15 3¢ B BURRE PP ¥ i AR .
Master the method of FIR digital filter design
Master the functions and programs of MATLAB in the process of filter
design.

HUrEOR:
Requirements

SLIGURATA R BB SR 0 E 1 15, RIERG TS B RAER LT,
RIS P FUTESR KRR F AP IR, RIS BN, 50
FIR B JE B L iR -

Before the experiment class, read the laboratory instruction carefully
and prepare it according to the requirements of the experiment

instruction. In the experiment, complete the design process of the FIR

digital filter according to the procedures and steps required by the

teacher, and refer to the content of the experiment instruction.

S M. ;i . -
ok ZJ. Zi4E#% 11125 comprehensive building 1112
Location
SEIG BRAE AT 2% TR
Software/Hardware microcomputer

b, FFELHE Teaching Schedule

Ve AT SEBR IS DL AT 4L

Note: Please add/reduce lines based on subject.

221F (&) Hour(Week)
A DN H
#2¥ N4 Teaching Content N S | AN S
LECT. EXP. PBL PRAC.
@R 1
Introduction
RN EE 5 5 R 3 )
Discrete-time signals with the system
z AR 5 BRI A] e BL i A 4
Z-transform with a discrete-time Fourier 6
transform
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125 11 L AR 46 (DFT)

Discrete Fourier Transform (DFT) 4
PR HL IR 3 (FFT) 6 )
Fast Fourier transform (FFT)
V8 S N A ) A

Basic structure of the digital filters

0 BRAK BT e 3 87 (HR) IR # 1) Be T
Design of the infinite length unit impulse 4 2
response (lIR) filter

BRI, (FIR) HC7 I8 A
it Trik

4 2
Design method of finite length unit impulse
response (FIR) digital filter
St Total 32 8

F. #FEFHZE Teaching Methodology

Ve AR SCBR IS LI AT BB A A

Note: Please add/reduce lines or revise content based on subject.

7Ji% Check HF )71 54544 Teaching Methodology & Characters

7 LA FETE B RR U
Multi-media-based lecturing

7 SLERRE AR PR BTk, SR EBIMRLS &
Combining theory with industrial practical problems

o BB RS EERSS
Knowledge delivery with ethic education

o PBL #7: [ RUIREN ) 70 45 2] 5 A8
Problem-based learning

- BN T i O TN

Other: 1oy B o AR SC

75y RERIEE Assessment

TE: AR SCBR TS L AT BB A A

Note: Please add/reduce lines or revise content based on subject.

EIZI . WA T ,
SMZ s | i
Assessment Content Y Behavior Director xig
ok N TR AL 2 (%):
|
Result Type B Marks Percentage (%) 10
g ATTRERAR TSRS 558, AMIskE. H
207 | ERGT BRSTT) 5%, BEGREN— AN 1 5k, TCihE) 4 IR UL L

Measures

Ho BOHATTRIE I B
PRk ASTTERFEAR 2 RIRAEL, RS2 AR A UM 58 O AERLE
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I I3RAT . ARV RS 5 ST 5%, BRI 2.5%. ARAZI i
AR AR GERD BLRN, XA REHEF 0t

FH IS — M T .
5206 Experiment ) I
Assessment Content SR Bxp Director AR
4yt VA B B L T (%)
a2 /fﬁ Eﬁj\ﬁa‘u Marks %%I EZ 22 ( 0) 20
Result Type Percentage (%)
%ﬁﬁﬁ_i%:$Hﬁﬁ&ﬁ4ﬁi%,E%%i@%i%@ﬁ%ﬁ%&i
I\. N —r N . N . \ \
M:asures o, AGURLE, BTSRRI S ARARIN 20%, RS
IO RS 5 5%
ZHT AT .
LIRS W% Final 7 J.F'}\ it
Assessment Content Director
e BRAE RS L EE (%):
AR | ke | PR ELT(%) -
Result Type Percentage (%)
2R, Lo
PR i o st 70%
Measures
£, Xi#EHE Improvement Mechanism
e IR A= AV Edvil INVBAE 408 '€ £ = AP Preoki o
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.
RN BOENLH] Subject Syllabus Improvement Mechanism
1% () A AT EA(AF): A
Check Period (YR) Revise Period (YR)

A i

Measures

WA ST ARIE R H s WA 5 N 598 H AR SRR B A 8
BB R, & B0 TAERIBE A A% 5 AT B KAtk
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
approval

REPEEBHALE] Assessment Improvement Mechanism

()
Check Period (YR)

BT I (4F):
Revise Period (YR)

1 1

A I

Measures

R TUMRIE R H AN A . REZCEBOR USRS, xR
AT MG E T EGE, I REPARA PR 2 70k

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