EE-2051: METPOAOIIA — TEXNOAOI'IA METPHZEQN

BAZIKEZ MAHPO®OPIEZ

Tunpa HA€KTpPOVIKAG

TitAo¢ Mabnuatog METPOAOTIA — TEXNOAOTIA METPHZEQN
Kwdkog Mabnuatog EE-2051

Otwplia / Epyaotrplo Oswpla + Epyactnplo
E€aunvo Adaokaliag B

MIOTWTLKEG LOVASEG 5

‘Qpeg Atdaokaiog 30+2E

®Odptog Epyaciag 155

Yroxpewtiko / EmAoyng YTOXPEWTLKO
YnevBuvog Mabnuatog KaAtoag Mpnyoplog
Adaokwv KaAtoag Mpnyoplog

Emikoupikd Npoowriko

OcwpntikA AidbackaAia, ETrotrreuduevo Epyaoctiplo, AOKACEIG,
Tpomnog Awdaockaliag E¢etaoeig

TeAikn E&€Taon, Epyacieg

AgLoAdynon TeAhikn e€€taan 50%, EpyaoTtripio 50%

Mpoamnattovpeva

NEPIrPA®H

2ZKOTTOG

O KUpI0g OTOXOG TOU MABAPATOG €ival va €I0AYElI TOUG QOITNTEG OTNV ETTICTAKN TNG
METPOAOYiag Kal OTIG BACIKEG APXEG TNG TEXVOAOYIOG TwV PETPHOEWY. 2TA TTAQiCIO TOU
HaBripatog Ba avaAuBouv Ta XapakTnPIoTIKG TNG PETPNONG Kal N owoTr peBodoloyia
AMuwng agidmoTtwy  dedopévwy.  TMapdAAnAa  Ba  TTapouciacBolv  TEXVIKEG
OlaPETAYWYNAG, ETTEEEPYATIAG KAl METATPOTING AVOAOYIKWY KAl WNPIAKWY dESOPEVWIV
pétpnong. O1 @oitnTég Ba egolkelwBouv e Ta PBACIKE KUKAWHATA TTAPAYWYAS
NAEKTPIKWY onUATWV Kal PE Ta KUPIOTEPA AOYIOWIKA OUAAOYAG Kal eTTegepyaaiag
oedopévwy (LabVIEW). TéAog n YeAETN Ba eoTiacBei oTnv DIETTIKOIVWVIA CUCTANATWY
METPNONG Kal TN GUAAOYHA OD0OUEVWV HECW ACUPHATWY BIKTUWY a1oBNTAPWV.

MaOnoilakd AtroteAéopara




"ExovTag oOAOKANPWOEl ETTITUXWG TO HABnua ol otroudaoTég Ba gival og Béon va:

2x€dIACouv Kal va UAOTTOIOUV QEIOTTIOTA PETPNTIKA CUCTAUATA.

o AvamTuooouv, ouvdudlouv Kal va dIooUVOEOUV OWOTA NAEKTPOVIKES DIOTALEIG
yIO TNV JETPNOT CGUYKEKPIMEVWY NAEKTPIKWYV PEYEBWV.

o [lpocdiopiouv ue akpifeia Ta cEAAPATA TTOU ETTAYOVTAI ATTO TNV PETPNTIK
OIdTagn TTOU XPNOCIYOTTIOIOUV.

o YAOTTOIOUV PETAPOPEG DEBOPEVWV HETW BIAPOPETIKWY HEBGOWV ATTO KAl TTPOG
TQ METPNTIKA CUCTAMATA.

o XpnaoiyotroioUv €1dIKEUPEVO Aoyiopiké (LabVIEW) yia Tnv uAotToinon kai
QUTOMOTOTTOINGN TWV METPACEWV.

o >xedIACOUV Kal va UAOTTOIOUV BaCIKG KUKAWUATA TTAPAYWYAS ONUATWY
avapopag.

o KatavoouUv Bacikég £vvoieg aoupUATwyY OIKTUWVY aigbnTrpwy.

AvTIKEiPEVA TTOU KOAUTTTOVTAI

Baoikég apxég péTpnong

AOWEG PETPNTIKWY CUCTNPATWYV

KuUpia xapaktnpioTIKA ETPNONG

2TATIKEG KAl DUVAUIKES TTAPAUETPOI PETPNONG

AlapeTaywyn Kai ere§epyacia dedopévwyv pétpnong
APXITEKTOVIKEG CUOTNUATWY ATTOKTNONG BESOPEVWIV
ZuoTAuaTa PHETPNOoNG Paci{OPEVa OE PHIKPOETTEEEPYAOTN
2uoTAuarta pétpnong Baoifopeva og HY

MoAutrAgdia kai deiyparoAnyia

AvVOAOYIKOI BIAKOTITEG KOI TTOAUTTAEKTEG
AciypatoAnyia avaAoyiKwy onUaTwy
KukAwparta delydaToAnyiog Kal ouykpaTnong

Merarpotreig A/D-D/A
MetaTpoTreic A/D
MetartpoTreic D/A

NoyIopIKA SlapeTayWYNG-ETESEPYATiag Kal auTopaToTroinong peTpioewy (To
mapadsiypa Tou LabView)

Eicaywyn

AvdAuon Tou Aoyiouikou

Eikovikd 6pyava

MPoYyPAUMATIONOG HETPAOEWY

Emmikoivwvia pe épyava pérpnong

AuTtopaTtotroinon JETPAOEWY — BIapETaywYr OEOOUEVWV

Eme€epyaoia perpnocwy

KukAwparta rapaywyng Tdong ava@opdg
KUkAwpa taong avagpopdg TapdAAnAou TUTTOU




KUkAwpa 1dong avagopdg TUTTou oEIpdg
TexviKEG oxeSIOOUOU KAl KATAOKEUNG KUKAWMATWY TAONG avapopdsg
OAokAnpwuéva KUKAWPATa TTapaywyng Taong avapopag

PuluioTég ofjuarog aiobnTipwv

PuUBpion tadong

€pupeg péTpnong

EvioxuTtég Baoiopévol o€ TEAEDTIKO EVIOXUTA
Mnyég pedpaTog

2UYKPITEG

MeTartpoTreic peUpaTog- TAong
AvTIOTABUION YN YPOUMIKOTATOG

Evioxutég aoBevv peupdTwy
EvioxuTéc opyavoAoyiag
EvioxuTtég diagopdg

EvioxuTtég atropdvwong
EvioxuTég KaTtaTtunong

Aigtrikoivwvia cuoTnudtwy géTpnong Kai Aiktua AioOntipwyv

2uoTAMATA TNAEPETPIAG

>uoThpaTta diauAou TTediou

MapdAAnAn emmikovwvia

2 EIPIAKI] ETTIKOIVWVIO

Mpdétutra emkoivwviag (USB, FireWire, GPIB, SDI-12, I12C, 1-Wire, SPI, CAN, EIB)

AocuUppartol aiodnTApeg Kal AcUpparta SikTua aioOnTAPpWV
MpoTUTTA ACUPPATNG ETTIKOIVWVIAG

XapaktnpioTIKA AsiToupyiag

Aoy acupudtwy SIKTUWY a10ONTHPWYV

To povtéAo avagopdg ISO/OSI

O¢uata OpoPOAdYNONG Kal KAaTavaAwaong evEPYEIAg

Epyaotnpiakég ACKROEIG
EpyaoTtnpiokry ekmmaideuon Twv @OITNTWY TTPAYHATOTTOIVTAS 13 €pyacTnpIOKES

OOKAOCEIG £0TIAOUEVEG OTA PaCIKOTEPA AVTIKEIMEVA TNG BewpnTIKAG didackaliag. Ol
aoKAoeIS Ba gival TTpoocavaTtoAicuéveg TTAvw oTa akdAouba Tredia:

Aoknon 1: Bacikég apxEg pETpnong

Aogknon 2: Metatpotreic A/D

Aoknon 3: Metatportreic D/A

Aogknon 4: Alauetaywyn Kai eTegepyacia dedopévwyv PETPNONG

Agknon 5: Eicaywyl o010 AoyiopIKO  OlOMETAYWYNG-ETTEEEPYOTIAgE  Kal
auTopartoTroinong peTpnoswy LabView

e Front Panel, Block Diagram, Palettes
o Baaoikég Acitoupyieg kal EAeyKTéG/EVDEiKTEG




e Sub-Vis
Aoknon 6: Aopég TTpoypaupaTiopyou LabVIEW
Acgknon 7: LabVIEW ypa@ikég TTapacTdoelg, diaypduuaTta, Tivakeg Kal doUES
Aoknon 8: LabVIEW ypapuartooeipég, €icodog/écodog apxeiwy Kal 1I810TNTEG KOUPWV

Aoknon 9-11: 'EAeyxog Alatd&ewv
o Eicaywyn o€ TTaAUoypAa@Qoug, YEVVATPIEG CUXVOTATWY, TPOPODOTIKA, WNQIaKA
TTOAUMETPA
®  2EIPIOKI ETTIKOIVWVia
e General Purpose Interface Bus (GPIB)
o Oodnyoi diatdgewv

Aogknon 12: Aouég dlapeTaywyng 0edouEVWV
e 2Ruarta
o MetaTporTreig

Aogknon 13: AlETTIKoIVWwYVia CUCTNPATWY PETPNONG Kal AikTua AiIoBnTripwyv

A1d5akTIKEG KOl MaONOI0KEG OPAOCTNPIOTNTEG

O1 péBodol didaokaAiag TepIAauBdavouv:

Mapadoaoiakn didackaAia pe SIAAEEEIC OTIC OTTOIEG XPNOIUOTTOIOUVTAI TEXVOAOYIEC TTOAUPECWY
kKar 10 OladikTuO, €MAUCN OOKNOEWYV, €PYaoTNPIOKEG EOEiCelg, €TIBAETTONEVES
EPYAOTNPIAKEG AOKNOEIG, Kal gEopoiwoelg he xprion H/Y péow e€eidikeupévou Aoyiouikou
(LabVIEW).

O1 paBnolakég dpaocTnpIdTNTES TrEPIAAUBAavouv

XpAon atd Toug OTToUdAOTEG EPYACTNPIAKWY OPYAVWY KAl UAIKWV yia TNV UAOTToinon Kai
avaAuon MJETPNTIKWY OUCTNPATWY, €TTIAUCN QOKAOEWV, UAOTTOINCN OPOdIKWVY €PYACIWY,
Xpron AoyiopikoU yia oxedioon Kal €EOMOIWON KUKAWHATWY KOl HETPNTIKWY JIaTagewy,
QATOMIKN PEAETN KAl ECETACEIG YPATITEG 1) KAI TIPOPOPIKES

BiAloypagia

EAANVIKA:

1. Bentley, John P., «ZuoTAuata perpriocwyv, Baoikég apyég», Ekdooeig Twv, 2009

2. Elgar, Peter «AioBntpeg péTpnong kai eAéyxou» Ekddaoeig TCi0Aa, 2000

3. MtouAtaddkng, ZTuMiavog «YAIKO Kal Aoyiopikd peTpricewy, [lMapadeiypata kai
epapuoyEs» Exkdooeig TCid6Aa, 2009

4. Xteipog, Z1dOng «Otwpia YeTpriocwv Kal o@aApdTtwy» Ekdodoeig Zupperpia, 2010

5. KahoBpéktng, Kwvatavtivog «LabView yia unxavikoug» Ekdoaeig T(dAa, 2006




6.

B. MeTpidn “Zuotiuarta Metprioewv”, University Stubio Press, 1992.

7. N. @eodwpou “HAekTpikég MeTprioeig A — KAaoaikég MeTprioeig”, ZupueTpia, 1994,

8. N. Oecodwpou “HAektpikég MetpAoeic B — HAekTpovikég kal Wneiakég MeTpoeig”,
2uppeTpia, 1995.

ZevéyAwoon:

1. Stephen A. Dyer, “Wiley Survey of Instrumentation and Measurement”, Wiley-IEEE
Press, 2001.

2. J.G. Webster “The Measurement, Instrumentation, and Sensors Handbook *,
Springer, 1999.

3. Jacob Fraden, “Handbook of Modern Sensors: Physics, Designs, and Applications”,
Springer, 2003.

4. A.F.P van Putten, “Electronic Measurement Systems: Theory and Practice”, Taylor &
Francis, 1996.

5. Robert H.,Bishop «LabVIEW 8» Ekddo¢ig Pearson Education (US), 2007

6. Robert H.,Bishop «Learning with LabVIEW 2009» Exkddo¢ig Pearson Education (US),
2010

7. Bruce,Mihura «LabVIEW for Data Acquisition» Ekd6o¢ig Pearson Education Limited,
2001

8. Sai,Sumathi, P.,Surekha «Labview Based Advanced Instrumentation Systems»

Exddéoeig Springer-Verlag Berlin and Heidelberg GmbH & Co. KG, 2007




EE-2051 - METROLOGY — MEASUREMENTS
TECHNOLOGY

BASIC INFORMATION

Department Electronics
Course Title METROLOGY — MEASUREMENTS TECHNOLOGY
Course Code EE-2051
Theory /Lab Theory + Lab
Semester 2"
ECTS Credit Units 5
Teaching Hours 3 Theory + 2 Lab
Working Load 155
Obligatory / By Choice Obligatory
Unit Leader Kaltsas Grigoris
Teacher Kaltsas Grigoris
Assistants
Teaching Lectures, Lab, Exercises, Exams
Assessment Final Exam, Exercises
Final Exam 50%, Laboratory 50%
Prerequisites

DESCRIPTION

Aim

The main objective of this course is to introduce the students to the science of
metrology and basic principles of measurement technology. The main characteristics
of measurements and the proper methodology of acquiring reliable data will be
analyzed within the course. There will also be presented data transfer techniques,
processing and conversion of analog and digital measurement data. Students will
become familiar with basic electrical circuits output signals and the main software for
data collection and processing (LabView). Finally, the study will focus on
intercommunication systems for measuring and collecting data through wireless
sensor networks.

Learning Outcomes




Having successfully completed the module, the student will be able to:

e Design and implement reliable measurement systems.

e Develop, combine and link correctly electronic devices for measuring
specific electrical quantities.

e |dentify accurately the errors induced by the measuring device used.

e Utilize data transfers through different methods between measuring
systems.

e Using specialized software (LabView) for the implementation and
automation of measurements.

¢ Design and implement basic reference circuits.

e Understand basic concepts of wireless sensor networks.

Topics Covered

Basic principles of measurement

Structure of measuring system

Main measurement characteristics

Static and dynamic measurement parameters

Acquisition and processing of measurement data
Data acquisition system architectures

Measurement systems based on microprocessor
Measurement systems based on PC

Multiplexing and sampling
Analog switches and multiplexers
Sampling of analog signals
Sample and hold circuits

Converters A/D-D/A
A/D Converters
D/A converters

Software for-acquisition, processing and automated measurements (The
example of LabView)

Introduction

Software analysis

Virtual instruments

Programming measurements

Contact gauges

Measurement Automation - Data acquisition

Measurements processing

Voltage reference circuits

Voltage reference circuit parallel type

Voltage reference circuit type series

Techniques for designing and manufacturing of voltage reference circuits
Integrated voltage reference circuits

Sensor signal regulators-controllers
Voltage control




Measuring Bridges

Amplifiers based on operational amplifier
Power sources

Comparators

Current-Voltage Converters
Compensation for nonlinearity

Low current amplifiers
Instrumentation amplifiers
Differential Amplifiers
Isolation Amplifiers
Partition Amplifiers

Intercommunication of measuring systems and sensor networks

Telemetry Systems

Fieldbus systems

Parallel communication

Serial communication

Communication standards (USB, FireWire, GPIB, SDI-12, 12C, 1-Wire, SPI, CAN,
EIB)

Wireless sensors and wireless sensor networks
Wireless Standards

Operating Characteristics

Structure of wireless sensor networks

The reference model ISO / OSI

Routing and energy consumption issues

Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items
of theoretical courses. Training, is oriented as follows:

Exercise 1: Basic principles of measurement

Exercise 2: A/D Converters

Exercise 3: D/A converters

Exercise 4: Acquisition and processing of measurement data

Exercise 5: Introduction to LabVIEW
e Front Panel, Block Diagram, and Palettes
e Controls/Indicators and Basic Operations
e Sub-Vis

Exercise 6: LabVIEW Programming Structures

Exercise 7: LabVIEW Graphs, Charts, Arrays, and Clusters




Exercise 8: LabVIEW Strings, File 1/0O, and Property Nodes

Exercise 9-11: Instrument Control
e Introduction to Oscilloscopes, Function Generators, Power Supplies, Digital
Multimeters
Serial Communication
e General Purpose Interface Bus (GPIB)
e Instrument Drivers

Exercise 12: Data Acquisition Systems
e Signals
e Transducers

Exercise 13: Intercommunication of measuring systems and sensor networks

Teaching and learning activities

Teaching methods include:

Traditional teaching conferences that use multimedia technologies and the Internet,
solving exercises. Additionally activities include exercises solving, lab
demonstrations, supervised laboratory exercises, and PC simulations using
customized software (LabVIEW).

Student’s activities include:

Use of laboratory instruments and materials for the implementation and
measurement systems analysis. Also include problem exercises, implementation of
group work, use software to design and simulate circuits and measuring devices,
self-study and written or oral examinations
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