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BEDBR - IE Objectives and Outline of the Course

H | ABETIE, PRIV THEL L 2ERNFEZEREL, MEHUEE - ESLREL R4 BEFPBFICBLV AL LN A
FEEDEARNIEEZERT 2L 2BNET 5.

Z | This course provides students with basic theories in measurement and fundamental methodology used in various fields,
including statistical and signal processing techniques.

FEDEEBIZE Learning Objectives

B | S| O EERNLEMZHATE S,
BIEBICEENDREDQFRR - FECZ DY IKEWAEZHATE 3,
Ty - B SAERER OB Z EHETE 5.
FHRIR DR & R, FRICEIRFIE DR HlE Z SRR TE 5,
RRIVESLIBEL LTT 4 PRI HEBEOEREZZRATE 3.

% | To understand the international system of units (SI)

To understand the causes and features of error in measurement data to suppress measurement error

To understand the statistics of measurement data, such as average and variance

To understand measurement system and the characteristics, especially evaluation of dynamic characteristics
To understand the basic concepts of digitization and correlation for time series signals

B EEDEREDTEEXE / Fulfillment of Course Goals (JABEE BSEHIH b &)

H |J:EE%E%E’\J$IELB$UE%%IE%TL%\L:IEﬁEL’C;BU, INEAVWTEENGABROMEICRYELENZEL TV,
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LTROERNEESLIVEEREZ L HICEREL TWAS.
FEROERNEIEIZERE L TWED, BREBEOCHEZNEY KW - SHAROFU M EL CEEFHEOEZARNEL TW5.
S| DR - BIEEOERNFIHLEE - 74 P RIULOEE - EREOHERER CERNEENER TE TLARL.

able to fully understand basic and important items and able to solve more difficult problems based on the fundamental

knowledge

able to explain both of basic and important items

able to explain basic items while unable to explain important items such as mathematical treatment of accidental error and

characteristics evaluation of measuring system

unable to explain basic items such as Sl system, statistical treatments of measurement data, concept of digitization and

measurement principles of fundamental quantities

REETEIER Course Plan

No. 15 B Topics AZA Content
1 B | EREAGSR EREREEABAMSR, EREMR (S | BR) OEREEMOTER, ERNLGE
fi1& S | & DB,

Z | System of international units Absolute system of units and engineering system of units, Constitution of Sl units,
Relation between Sl and conventional units

2 H | RSOEAMWAEERLAUER | RSOUELZOEARNLAUEE. / FREYA 7O -KICLDREFIEE BEFER
el DB,

Z | Practical measurements Demonstration of length measurement by vernier and micrometer and a sample of
the measurement results

3 H | 8&FcER BEMEER BEAFHEERDE. B - BOBOHE. AEBORYEWVE. B
S FOERY 7.

% | Population and sample Population and sample, Significant figures in measurement data, Sample average and

sample variance, Estimate of population average and variance
4 B | AEBERE BEBORENS LRBE, IRECEEL T O, RHEMRE - BAKRE - FEVL. B
REREDMEE & ERDT.

% | Measurement data and error Uncertainty and accuracy of measurement data, Classification of error, Systematic
error, accidental error and mistaken error, Feature of accidental error and normal
distribution

5 B | AIERROMELIE REOKNE BEAEICEIT2BREREORL. RRMREZ{S27-0ORNEFED
ERA.
& | Statistical  treatments  of | Statistical treatments of measurement data
measurement data
6 B | MEAREEARATREE (1) | AEAXNEEARTHRRE (1) SR ERADE MR oMEZF A L728IE.
2) BEAREERZBEE (2) (74 VEE)  REOMEZFALIONE. BHS
OUBEEFALAE.
& | Sorts of measurement | Sorts of measurement methods (1): Zero method and deflection method,
methods (1) (2) Measurements on characteristics of engineering materials.
Sorts of measurement methods (2) (online class): Measurements on characteristics
of fluid dynamics. Measurements on characteris
7 B | 8UFOERE T EERIFETEELERBUICOVWTOERETM E 7 DR
% | Achievement evaluation 1 Achievement evaluation for the 1st part of this lecture and the commentaries
8 B | FHRIZRO#ERK FHAROERERZRONBLESEEICEIT2HE), BRICAWVWONRAEE - (mkss -
883, A Ea—&ICK BRAEEHAL
Z | Measurement system Construction of measurement system, Sensor, transmitter and indicator, Virtual
measurements (VM) by a digital computer
9 BH | #HRIRORME() B5-HE- FU 7 MESNEE 5 R T A0S - ghietE. B0 m BE -
BT - EXTU YR,
% | Characteristics of | Signal, noise, drift and S/N ratio, Static and dynamic characteristics, Evaluation of
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measurement system (1) static characteristics, Sensitivity, linearity and hysteresis
10 | B | sHAROFEQ) FHAR OB ONEE, HOAEXEYERR. 1 ENROBERNE EFEH
Z | Characteristics of | Dynamic characteristics of measurement system and its evaluation methods,
measurement system (2) Differential equation for representing physical phenomenon, Transient response for a
delayed system of 1st order and time constant
11 | B | sEARORMEQR) 1 RENRORRBUGE. BRBUGERE - in KBRS S L UORER & OBR,
Z | Characteristics of | Frequency response for a delayed system of 1st order, Frequency response diagram,
measurement system (3) Correlation between corner frequency and time constant
12 | B | BRIMESLIE(Q) BRIVES LY TV T T4V RLEHAIE ADER. EF LERL.
Z | Processing of time series | Time series signal and its sampling, Digital measurements and A/D conversion,
signals (1) Quantization and sampling in digitization, Sampling theorem
13 H | BRINESAIE(2) TAPERMLICE T REFL - EAMLOTFER., ERMee 7 v IER,
% | Processing of time series | Cautionary points in quantization and sampling, Sampling theorem for determining
signals (2) sampling condition
14 | B | BRIMESLIEQR) KRIES RN, 2 oE50REE. B CiEEEY - HEREEH. EEOE.
% | Processing of time series | Periodicity of time series signal, Correlation of two signals, Auto-correlation and
signals (3) cross-correlation functions, Evaluation of correlation
15 | B | #¥oEpEm EEBETEBLAEZRBICOWTOERETME Z DR
% | Achievement evaluation 2 Achievement evaluation for the 2nd part of this lecture and the commentaries

JB1&515 Prerequisite(s)

H

FRHGAFIIFFICEL ARV, DHTORE - BEORBIEZOEMETS .

e

ZE

Preliminary knowledge is not required because the instructor will explain the concepts and terms first for students.

RERHENLE (FF -

BE%)

Required study time, Preparation and review

H 274 FHRT D, RBERICH L TIE, HREELONC 67.5 BREIGE 4.5 BR) OB CZERMAVETH . HRICHENICH
BLT/—bzERY, ZOEBCEEREICL>THIEBT 2 EHNEETH 5.
% | Based on slide talk. Self-learning of 67.5 hours (4.5 hours a week), besides lecture time, is required in this course. It is

important to attend the class every week and review the content after the class.

HR}E SEZE Textbooks/Reference Books

H | 2% [T LIZ] (RN—88/ SHES NEELE, $#E).
Z | Reference book: "Measurement system engineering" by Ichiro KIMURA, Masaki YOSHIDA and Shigeru MURATA, published

by Asakura Publishing.

BB D 7R R VAL Grading Policy

B | RERBNCGRIES 40% L, BRARDMRICHT-Z 2 BOFEKRETFMOMER 60% THREMICFTHMT 2. 6 B EDIE L WERE
BT 5. AEMELBESLVOZOKE - E5AEEA CETAOEREE CAEEOERLIBENEBR TE TLWNIEAIRLET
5.

T | Excises as homework 40%, Mid-term and final examinations 60%. Credit is granted when the achievement is no less than
60%.

B E=E1E5 Point to consider

B | %80T 5. #EXEFIEI0BESHES26ETZIIHIT2. BEFHN. 28 - LEBZ0 BR)@ICHST2RBTHY, #

FREFHEONRTH S, AIPMERLILE— b Z2BoMERLE LTRELAVWT &,

Bt

Questions and discussion are welcome just after the class or anytime at the instructor's office room (Building No.10, 5th
floor, room No. 526). Appointment is required. This course is used for the achievement evaluation, corresponding to the
learning and education target B(3)(a). Do not submit someone else's report as yours.
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