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IMESDIMIBFIKR, TA4YRNLT4NRDERETERBRICONTRRT 3,

% | Digital signal processing is a fundamental technology applied in various fields, including audio and image processing, as
well as robot control. The course covers both the theory and applications of digital signal processing. Topics include
fundamental signal analysis techniques, system concepts, conversion from analog to digital signals, digital signal processing
methods, and the design and analysis of digital filters.

FEDEEBIZE Learning Objectives

H 7= IIREER, 7V ILM, TTIREMEVWSESBTOFEEERT S,
ESENMIT DY AT LICOWTCERT 3.

TAPRNMEBICHTE 77—V L, ZFH SRV ITBREZERT S,
BEORRBEEEZF D7 AV R EZEBRT 5.
& | To understand signal analysis techniques, inclhding Fourier series expansion, Fourier transform, and Laplace transform.

To understand systems that process signals.
To understand the digital Fourier transform, digital z-transform and digital fast Fourier transform.
To understand filters with specific frequency characteristics.
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B EEDERE DFHMEEXE / Fulfillment of Course Goals (JABEE &Rl B D &)

=
H
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REETEIER Course Plan

No. 15 B Topics AZA Content
1 H | H#14&8vX TAVZNESNEOBWE YL, EXRNBESICOVWTHRT 3.

% | Guidance To provide an overview of digital signal processing and basic signals.
2 B | 7— VU TiREER EHRFEEESDO 7 — ) TREERIC OV TR,

= | Fourier series expansion To learn about the Fourier series expansion for continuous-time signals.
3 H| 7—VxTZik EHEEEESO 77— TEBICTDOVTES.

= | Fourier transform To learn about the Fourier transform for continuous-time signals.
4 H| 7—VxTZik EHEEEESO 77— TEBICTDOVTES.

% | Fourier transform To learn about the Fourier transform for continuous-time signals.
5 B | Z772x%#k 575 REWIZOWTHEERT B,

% | Laplace transform Laplace transform
6 H| X7 4 VRTLOERNLEEREZRHT 5.

% | System To provide an overview of the basic definition of a system.
7 H | FE|ETOYRT LA FFESEIC BT 2 Y AT LICDVTES,

Z | System in the time domain To learn about systems in the time domain.
8 H | BREHEETOIRT A FRBERIC BT D Y R T LICDVNTHRR

Z | System in the frequency | To learn about systems in the frequency domain.

domain

9 B | s@EERTOIRT L STEHICEIF BV AT LIZDNTESR.

% | System in the s domain To learn about systems in the s-domain.
10 | B | 4>¥FUrIEE Y TU Y TERBISOWTHEERT .

Z | Sampling To provide an overview of the sampling theorem.
11 | B | Bsr— ) & R — U TS OWTHEER T .

Z | Discrete Fourier transform To provide an overview of the Discrete Fourier Transform (DFT).
12 | B | &&7—Y & BE7—UIZRICOWTHEERT .

= | Fast discrete Fourier | To provide an overview of the Fast Fourier Transform (FFT).

transform

13 | B | z£&# ZEHIZDOWTHERT 5.

& | ztransform To provide an overview of the Z-transform.
14 | B | 7YRL741L4 TYRILTANZIZDWTHERT 5.

& | Digital filter To provide an overview of digital filters.
15 | B | £&8 KEEONREEET 5.

% | Summary To review the content of this course.

JB1&5:14 Prerequisite(s)

B | SRS L UOMOEL OERNABFZAHPHETH S,
MEEEYRT L] LU TH#IBEIT] 2ZELTWBIEHNEELL,
% | Basic mathematical knowledge of linear algebra and calculus is required.

It is recommended to have taken“Signals and Systems”and“Mathematical Analysis”.

RERHENLE (FF -

EEE)

Required study time, Preparation and review

H | SRECHLT FRICIKHE BB 2KHAPLETHD. /-, LR M CERHRICHER27-00FBTRHLLELLRD.
I | Each class requires 1 hour of preparation and 2 hours of review. Additionally, study time is necessary to prepare for reports

and periodic exams.
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B | %R #RENITY Y bE LU Moodle TARL, BHT 3.
SEEZ  [L<hNBESWBT7-V BRIz —T7 Ly bEE ] (MERKKE, FiLHEKR), PHELOOHDESHK
| (ZA/BEEE. CQ Hhk)

o= | Textbook: Lecture materials will be distributed as printed handouts and published on Moodle.
Reference: [Easy to understand signal processing from Fourier analysis to wavelet transform] (S. Wada, Morikita Pub.),

[Signal mathematics for reconsidering] (M. Mitani, CQ Pub.)

B | 2HRICEET 2HBOKE ROBRERNONTZ N, LR—F, BHREBROBRICEOVWTIFMT 5. /T X ~d Moodle %
AWT12[E, LA— i Moodle #FWT 3[EERET 5. iEld, HBROKERL 30%, NTRMRPLFE—FDOERZ 70%D
BB THHE L, AR 60 MU EEZEIKET S,

o= | The evaluation will be based on the final exam conducted at the end of the semester, as well as the results of in-class
quizzes, reports, and the final exam. Quizzes will be conducted 12 times using Moodle, and reports will be assigned 3 times
using Moodle. The grading breakdown is as follows: 30% from the final exam results and 70% from quizzes and reports. A
total score of 60 or higher is required to pass.

= LR—bTld. XEZ5IHT2KIC. 5IAEAZHAEICORL, HEBEZEHT DI L, BELRSIBILET S22 L, 5|ARDIFERT
HLEDTHELARVI L,
EFro. ADMERLZLFR—b2BESOHOE LTIREL TEARSAL,

Z | When including quotations in a report, clearly mark the quoted section and cite the source. Avoid excessive quotations. Do

not modify quoted text, including any typographical errors.
Furthermore, submitting a report created by someone else as your own is strictly prohibited.
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