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RIB 9 %E/Subject Categories

FER%E /Faculty /REBRTERPIAAR (FLaf#RE) | SEERB/Availability | /%5 :/Available

/Graduate  School of Science and
Technology (Master's Programs)

1% /Field /# E T %1 : /Academic Field of | £X/Year /1~2%RK : /1st through 2nd
Engineering Design Year
sBF2% /Program /& T FHEIK : /Master's Program of | SHi/Semester /% 1 74-% : /First quarter

Information Science

48/Category /%8RB : /Courses 2 3 #5BR/Day & Period | /B 2/A&2:/Mon.2/Thu.2

FIB 1B /Course Information

B &S 62201201

/Timetable Number

REES 62260046

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

ZERBZ loT 7Bt > 7% : loT and Signal Processing, Advanced

/Course Title

BEYHKEL /{22 BT : /FUKUZAWA Masayuki

/ Instructor(s)

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE
FIB /Internship &E /IGP Based Learning /ICT Usage in Learning

@) @)

EERBODHIHEICLD
RIB /Practical Teacher

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | ¥ TCRALGESLEOERNEEZRKEIE 2 LHEIC, TRAES ICHT 2HMENESUBOERERICDOVTES, loT 7
NARBRECTEER, TYXMEBUBY R T LOEREEEICOWTHERT 5,

Z | This course lectures essential concepts in statistical processing of non-deterministic signals, as well as it reviews and
extends the deterministic-signal processing learned in the undergraduate. The lecture also includes design and
implementation of digital signal processing (DSP) system, which is a key technique to develop physical devices of Internet
of Things (IoT).

FEDEERIE /Learning Objectives

B | loT 0EEHRLIZEMNAR 0T VAT LDT —FF 7 FvICOVWTHBTE S,

TAYRNVEFTIEY X T LOBRRCHH. LAY 0ty HIcwd 2EBMMEICOWTHBETE 3,
DSP ICHBORETCERICDOVWTHIRTE 2,
BMERAEY R T LERAWT-EEESOMBET L ZHATE 3,
BERBRICE D AR PAKEEFEICOWT, /YR FA NIy IRFERE/ VRTA MYy I RFRORKRBZFIRTE
%o
& | To describe key concepts of loT and typical architecture of standard loT system.

To describe essentials of digital signal processing system such as its structural features and advantages over general




62260046_loT 'Ot > v 7R

processors.

To illustrate common design and implementation of digital signal processor (DSP) for various embedded systems and loT

devices.

To describe major process models for deterministic signals with linear time-invariant (LTI) system.

To illustrate both parametric and non-parametric techniques of spectrum estimation based on a mathematical treatment of

stochastic process.

Y

BE2DERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REETEIER /Course Plan

No. IEH Topics AZ Content
1 H | HA X RRERCEEDVES | XEBERONAZVRE, BRUCEEICEATZETETS.
%= | Guidance and short review of | To give a guidance of this lecture and a short review of sampling theorem.
signal processing
2 B | loT &7 4 Y ZIMMESNE loT DEEWE. £EBRBTOISAH. T4 Y ZIIMMEELIB L OBERICO VTR,
& | loT and digital signal | To learn key concepts of loT, its application in production site, and relationship
processing between loT and digital signal processing.
3 B |loTZTyYTF/NAR 0T YRTFLDT—F T F ¥ —IZD20WT, FICTy P T/NA RITER L TR,
Z | loT edge devices To learn typical architecture of loT system, especially focused on edge devices.
4 B | 74 2MESNESRT L TAYRIMESNEBY X T LOBEE LT, BRER, BENHH. LA Aty HI(iC
W BEAUMEICDOVTER
o | Essentials of digital signal | To learn essentials of digital signal processing system such as building blocks,
processing system structural features, and advantages over conventional processors.
5 H | DSP loT T/NA APEBEAHAH Y R T LICECHAVLONS DSP ICHBORFPEREICD
WTHEER,
= | Digital signal processor (DSP) | Digital signal processor (DSP)
6 H | #EEESDNE HEES L THEES., BEBTLE Y AT LAICRREINIEEESOLBETLICOWN
TER, BETILVOERKBFE BT T 2720, BRI X7 LICE 27—V T
ZHIZOWTHEY EIF B,
& | Processing fundamentals of | To learn deterministic signal and its major process models such as linear time-
deterministic signals invariant (LTI) system. Fourier transform in discrete time domain will also be
mentioned to describe frequency response of the process model.
7 H | FIR7 4L ZOKE BEREHE, BRBEMUE T L7 4 L2 ORBILEEHED, FIR 71 LRDEE
HFEEICOVWTHRS,

Z | Design of FIR filters To learn design methodology of FIR filters such as window function, frequency
sampling, and some optimized design of equiripple filters.

8 B | IIR74LEDFKE TFETT7ANEZDT 4 P ZIMLEEFLIC IR 7 4L ZDERFFEICOVTES,
FIRIR 7 4 L2 D, 74 L ZEFHEIC L 2 94ICOVTHEY EIS 2,

% | Design of lIR filters To learn design methodology of IR filters by analogy with that of analogue filters.
Comparison between FIR/IIR filters and classification of filter characteristics will also
be mentioned.

9 H | loT case study B4 75 loT OEGEBFNCDONTHER,

Z | loT case study To learn various product examples of loT.

10 | B | #ExEE | HERBEOH 2T ERET 2EHRE 4D, MELTHREEERSHOPICDOVTES,

% | Stochastic process | To learn random variable and probability distribution as an introduction of stochastic
process.

11 | B | #xs2 | BEBROBFRE, RENLEZBEOFICDOVTES,
Z | Stochastic process Il To learn essential consept of sthochastic process with its typical examples.
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12 H | #X87%E EERHERBETH D, TRBRE, ERBERICOVTER, FHEEBROOH, TNoD
BEBEHIC O VWTHEERY FIF 3,
= | Stochastic process Il To learn important stochastic processes such as stationary stochastic process and

normal stochastic process. Their correlation function will also be mentioned to
characterize them.

13 H | X_7 MILVEE | TIv o vFa—F— RUFRTITLEE /VRIAMY Y IRIANY MLHEE
EIZDOWTER,
= | Spectrum estimation | To learn non-parametric techniques of spectrum estimation such as Blackman-Tukey
method and periodogram.
14 B | AT FIVHETE I BEFAICRERINDG, NTA MY v IRRRT FILHEERICDOVWTES,
% | Spectrum estimation Il To learn parametric techniques of spectrum estimation such as linear prediction and

its derivatives.

15 | B | R~ bLHE N BEEBAR) EFLICEDC AR MHEEEICDOWTES,

% | Spectrum estimation Ill To learn some techniques of spectrum estimation based on auto regressive models.

B1E5t% /Prerequisite(s)

H

e

ZE

RERBBNFEE (8 - 5F%) /Required study time, Preparation and review

B | PEIEITE, BRECH L, FRARICHET 2EEZ 2 KH. REHEB Y —/b scilab 2BV B EEE 1 K, Aht€ T 3 FMHE
DEHRPBEICICMA, MR — b, REFLR-MHEAHDOEBREZET 2,

BEIF, BAZ2HMBOEETIIAR, RENETICBIT2 ML —FF 7288 L T ERLEZFEROASR - RAOBRICESZR
bELN,

Z | Each lesson requires 2 hours of reviewing, 1 hour of exercise with 'scilab’, and additional learning time to prepare for some
mini-reports and two design-reports.
In reviewing, it is recommended not only to confirm your notes but also to focus on understanding pros and cons of lectured
concepts and methodologies, which will help you in considering some technical trade-off for design-reports.

HRIE S%EE /Textbooks/Reference Books

H | #&&kHE Moodle 5L U7 ¥ MCTEREY %, SEERORME. LA—FOHE - I2H1E Moodle ICTHT 5,

& | Printed materials will be distributed at each lesson. 'Moodle' e-learning system is used for distribution of reference materials

and exercises as well as submission of all the reports.

PG D =k O E% /Grading Policy

H | SZLFE—+DFESE Moodle 7 4 — KNy ZEIEDEREB0%) B L O, FHPBROMAERIC 1 @525 2 BBTHRSFLFA—
DOFRT0R)IC LW EFMT 2, ML R—MIAEENOERES WA > THFML, FREFTLR— bE, REPBROFBOSEM
s T AL RFEOERESWITA - TEHMET %,

Z | Performance score in this subject will be evaluated from the points (30% weight) of all the Feedback answers with a mini-
report and that (70% weight) of two design-reports unveiled at intermediate and the end of term.

The mini-reports will be evaluated by degree of your achievement of their survey aims. The design-reports will be focused
on validity in describing your design process and performance of your designed filter.

B=EIEZE /Point to consider

H | BAlE L CHEEEICTCERT 2, N 7Ly 7 AREERBELEZOF Y T4 VREE) CERT 2551, T0F#%
Moodle I —XRIZTHEHMT 2,

LiR—hE, XE#3IBT28IE. 53IBEFRIBEEICHO,MZ LS ICL, HlERH T, E2BAFIBIIEDZE, 518
BNFBRFEEDTHRELAWT &,

HADPMERRL7ZLR—FZ2BOPERR L7z L TRELAWTZ &,
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Bt

This class will be held face-to-face in general. In the case of a "Hybrid-Flexible" class (face-to-face lessons together with
its live streaming), the details will be announced in the Moodle course.

When quoting someone else's text in a report, make sure to clearly identify the quotation and include the source. Avoid
excessive quotation. Never modify the quoted parts, including any typographical errors.

Never submit a report created by someone else as your own.




