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RIB 9 %E/Subject Categories
FEREE /Faculty /RERTERZHRA (BLaiiRR) | SEERH/Availability | /& : /Available
/Graduate  School of Science and

Technology (Master's Programs)

S5 /Field /% 5t L 248 : /Academic Field of | #X&/Year /1~2%R : /1st through 2nd
Engineering Design Year

sBF2% /Program /& T FHEIK : /Master's Program of | SHi/Semester /%6 1 94-% : /First quarter
Information Science

4 48/Category /2R : /Courses fZ 0 B5BR/Day & Period | /% : /Intensive

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

BUHES [iEE T : FUKUZAWA Masayuki

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

O O

RHERBRODHDHEIC &
Y=

Practical Teacher

BEF YT
/Numbering Code

BEDBR - IE Objectives and Outline of the Course
H | R CTRALESUEBEOERNEELAREI LS LIS, NRAESICHT 2HEANESLEOEMIERICOVWTES, loT 7
NAZRAFETEELR, TYRINESUEBY XA T LOEREREICOVWTHRRT D,

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).

v

FBOEEEIZ Learning Objectives

H | loT 0EEHSLIZEMNLR 0T VAT LDT —F T/ FvICOVWTHATE S,

T4 YV RIVEBNIEBY X T LOERCRHHM, LAty Y ICT T 2BMEICOWTERBATE %,

DSP ICHBDRETPELEICOVWTHIRTE %,

WAL R T LEAWEHEEESOUNBET LEZHATE 3,

BERBRICEDIC AR FAEEFRICOWT, /Y RIA MYy IRFERE/ VRTA M)y I BRFEOREF ZFIRTE
%,

Z | To describe key concepts of loT and typical architecture of standard loT system.
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To describe essentials of digital signal processing system such as its structural features and advantages over general

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.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics A Content
1 B | 74X RIERMEEBOEE | KBEROHA XV R BACFEFRICET2EEZT .
% | 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 14 ¥ RIAESIIE loT DEBHES. £EBBTOLH. T4 P RIMESNEE OBBRICOVTRS,
= | 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/RNAR 0T YRTFLDT—=F T F ¥ —IZDWT, BICT vy P TNA RITER L TR,
% | loT edge devices To learn typical architecture of loT system, especially focused on edge devices.
4 B | 74 Y2MMESNESRT L TAYRVESWEY ZT LOBEL LT, BRESR. BENFHE. A oty
W BEMUEICOVTERER
% | 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 0T F/RA APEBEAAIZR Y AT LIZL K AVWSND DSP ICHBOKECEREICD
WTES,
% | Digital signal processor (DSP) | Digital signal processor (DSP)
6 H | EEESDWLE HERES L FTEERES. BEBTEY R TLICRREINIEEESOYEET LIZOW
THER, WEBETIVORRBFEEZMRITT 27-0, BB R TLICEITFS27-VT
ZHIZOWTHERY EIf 5,
% | 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 | FIR 7 4LZ DR REHE. BREEUEALE SV TV 7 4 L2 ORBEETRED, FIR 74 L2 DK
HFEIZOVTER,

% | 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 H | IR741LZDEE TFRATTALEZDT 4P ZIALEEZRLIC IR 74 L ZDEAFEICOVTES,
FIRIR 7 4 LR DB, 7 4 VEAFEICE D DHEICOVWTHEY EiF 5,

& | Design of lIR filters To learn design methodology of IIR 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 OBEGFNC DN TER,

Z | 10T case study To learn various product examples of loT.

10 B | HEEREiE | BERBEOEZZEET 2HHRE R D, MEZHREBELIHOFRICDOVTES,

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

11 | B | #xaiE | BERBEOER L. RENLEERBEOFICOVTHER,




62260046_loT 'Ot > v 7R

% | Stochastic process Il To learn essential consept of sthochastic process with its typical examples.
12 B | #ExREE FEELHERBETH D, TRBRE. ERABRICOVTER, FHEBRO-H, ZNoD
AEBEIBEIC O WTHERY EIF B,
= | 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 MIVHEE | TI9 IRV Fa—F— RUFRTTLRE /VRIARY Y IRIANRY FILHEE
EIZDOWTHRS,
% | Spectrum estimation | To learn non-parametric techniques of spectrum estimation such as Blackman-Tukey
method and periodogram.
14 H | X~=7 bLHEE N BIEFAICRERING, RNTA MY Y IRRNRT FILHEERICOVWTES,
= | Spectrum estimation Il To learn parametric techniques of spectrum estimation such as linear prediction and
its derivatives.
15 | B | 27 bLHEE N BEEBAR) ETALICEIC RS FAHEERIC DOV TR,
= | Spectrum estimation IlI To learn some techniques of spectrum estimation based on auto regressive models.

FE1EZt4+ Prerequisite(s)

5|

i

ES

REREAFE (FE - BESH)

Required study time, Preparation and review

B | PEIETE, BRECH L, FRARICHET 2EEZ 2 KH. REDEB Y —/b scilab ZAW B EEE 1 K, Gh €T 3 FMHE
DEBRPBEICICMA, NLFR— b, REFLR-MHEAHORBREEZET 2,

BB, BL2MBOBETEILL, REHEEICHETS ML —FF 7288l T BRLAEFEDOMR - RARDBRICERER
BDE&W,

Bt

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.

HRE /S5EE Textbooks/Reference Books

H | #&ERHE Moodle 8LV 7Y v MITERHT 2, SEERORME. LAR— M OHRE - BHIX Moodle IZTIT S,

-

gz | 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.

BAEETIm D AR R O E%E Grading Policy

H | =LFR—F0fFRE Moodle 7 4 — F/3y 7 [EIEDEEBO%) S L O, PEHRBECEARIC 1 EOD5 2 BRI HRL A
DFER(T0%)IC &Y FHET 2, MR- MIABTENOERES WA > CFHEI L. FRETLR— M. REHBEOHRBOSEN
&L 7 ANRFROERERWISA > THET %,

Performance score in this subject will be evaluated from the points (30% weight) of all the Feedback answers with a mini-

b

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.

BB =E1ES Point to consider

B | RAJE L CHEREICTERT 2, N 7Ly V ABENAERELZOF V74 VRABERE) TEET 25613, ZTOFE%
Moodle I — X2 THHT 3,

LR—ME, XEZ5IBT5BL. 5IBEFAPBRBICHONS LIl HARHT L&, EE4BA5IHIIELZ &, 518
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B FEEDTHELAWN &,
MAPMERRLT-LR— b2 B0 MER L7z LTIRELAWT &,

B

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.




