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of Engineering Design/<Other> through 2nd Year/1st through
2nd Year
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Program
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/Timetable Number
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BA7#/Credits 1

R R ##&E : Lecture

/Course Type

2 7 X /Class

RERB%Z EMIEIEXS AT L : Data Transmission Systems

/Course Title

BEYHKEL /TBZE 3 : /INABA Hiroyuki

/ Instructor(s)
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RLB /Internship &E /IGP

Based Learning
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#IB /Practical Teacher

MBF> Yo
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

IBRIEEY AT LOEBRALO-OICHEOEINTTH 5] Y

STEBSICOWCHRST 5.

B

indispensable to gain data reliability as a foundation.

We deliver a lecture on basic signal processing for data transmission systems. We explain error-correcting codes which are

B DEEBZE /Learning Objectives

I | ik

BYSTEFSORBICOWTHATES
BRHEICOWTEHATE 3
KEIFEICODWTHRHBETE 3
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Bt

To explain deco

To explain a principle of error correcting codes.
To explain a linear code.
To explain a cyclic code.

ding algorithms for a cyclic code.
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| To explain a convolutional code.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | F5EmE BMYFTIER=SOME, 2 ok, /NI v ViR &/\ERE,
% | Introduction of error | To learn abstract of error correcting codes, binary field, Hamming distance, and
correcting codes minimum distance.
2 B | /RS BMEFSOER., £MTHE/NY T 4 RETH. BEFSORNERH, NIV IS,
= | Linear codes To learn definition of linear codes, generator and parity check matrix, minimum
distance of linear codes, and Hamming codes.
3 B | BRAE B%ER, Fism, RNFER. IWKEOEE, Y7 LY XRA,
Z | Finite fields To learn irreducible polynomial, primitive element, minimum polynomial, operation
over finite fields, shift registers.
4 B | XEIFFS WEFESDEER., KRFTFESDERITHE /S 7 4 188ETY. KERFSDOFSE R,
% | Cyclic codes To learn definition of cyclic codes, generator and parity check matrix of cyclic codes,
encoder of cyclic codes.
5 H | BCH&= BCH #5. BCH fF5D1E 5%, Reed-Solomon fF5,
Z | BCH codes BCH codes
6 H | Goppa &= ZTRAFTS. Goppa fF5. Goppa fF5 & BCH FFE50E{%B. 2 —2 U v FESE,
% | Goppa codes To learn alternant codes, Goppa codes, relationship between Goppa codes and BCH
codes, and Euclid decoding algorithm.
7 H | 8AARFTE BHRAAFSDOER., WRE, LUK, £xES,
% | Convolutional codes To learn definition of convolutional codes, constraint length, trellis diagram, and
Viterbi decoding.
8 B | o EENDOREE, BREOHER.
% | Summary To summarize this lecture and check the level of understanding.
9 H
E
10 H
E
11 H
ES
12 H
ES
13 H
ES
14 H
E
15 H
ES

BiE5t /Prerequisite(s)
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=

BEBBNEE (T8 - 1EF%) /Required study time, Preparation and review

H

WIERE, BRERICET 2EANLHHEBELTVWEIENEELL,
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BREEZIIHLT, FB -EBZ2HOETC3IREUALOZBREZET 5.
LR— 2R3 ehH5. PRETICHTRET S L.
HEO—WEIF > F7A v TITONDZ LD H D,

o2 | Itis desirable to have basic knowledge about linear algebra and information theory.
Each lesson requires more than 3 hours preparation or reviewing.
Submitting a few reports are also required.
Some of the lectures will be performed remotely.

H | LMS (Moodle) ET7'VU ~ % E#HT 5. £E2E: [1] R. E. Blahut, B8RO T 1 ¥ X ILEX, FALHMR.

= | Materials will be distributed on LMS (Moodle). Reference books: [1] R. E. Blahut, Digital Transmission of Information,
Addison-Wesley.

B | RETHEE AR RROBRG0%) B L LK — MEERICNT 2IY BARR(L0%) 2L B,

I | Performance evaluation of this subject will be conducted by the term-end exam (60%) and submitted reports (40%).

= s LR—ME, XEZSIBT2RIL. SIAEMABEREICHOND LI, HAZER TSI E, EZBX/5IBIRBL L, 3l
ARPIIBRFEEOTHRELAEW &,
CMBADMER L7 LR — b EBOAMER LI LTRELAEWZ &

= | Ensure that when quoting text in reports, the source of the quotation is clearly indicated and properly cited. Avoid excessive

quotations, and do not alter quoted passages, even to correct typographical errors.
Do not submit a report that you did not create yourself; in other words, do not present someone else's report as your own.
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