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Mpoarmattovpeva

NMEPIrPA®H
2KOTTOg

H eicaywyn otnv avdAuon cuoTnudTwy OTO XWPEO KATACTAONG KAl OTIG KAATOIKES Kal TIG
ouyxpoveg ueBddoUG axediaong cUOTNUATWY EAEYXOU.

MaOnoiakd AtroteAéopara

‘EXOVTOaG OAOKANPWOEI ETTITUXWG TO udBnua ol atroudacTég Ba eival og B€on va:

e Na avaAuouv cuoTAPOTA EAEYXOU OTO XWPO KATACTAONG

e Na TmpoagdiopiCouv Tnv emidpacon TNG METABOANG OUYKEKPIUEVWV
TTAPAUETPWY OTN QUVAUIKH) CUPTTEPIPOPA CUCTNUATWY

e Na digpeuvouyv TNV €AeyEINOTNTA KAl TTAPATNPENCIUOTNTA CUCTNUATWY

e Na e@apudlouv KAAOOIKEG Kal OUyxpoveg MEBOdOUG axediaong
TIPOKEINEVOU TA UTTO  EAEYXO OUCTAPATA VO  IKAVOTTOIOUV  PEOW




KATAAANAWY EAEYKTWV OUYKEKPIPEVES TTPODIAYPAPES

AvTIKEIPEVA TTOU KOAUTTTOVTAI
o lewpeTpikdGg TOTTOG PIdwv

Eloaywyn. Oplopog. Oswpnuata. Avamtuén MeBobdoloyiag JuoTnuotikng KotookeUunc.
Enidpaon oto I.T.P. amnod tnv npocbnikn mMOAwv Kot LNSEVIKWV.

e AvdAuon Zuotnpatwyv oto Xwpo Kardotaong

Eloaywyn. Metaoxnuatiopol Awavuopato¢ Katdotaonc. Ewdikégc Mopdeéc Eflowoewv
Kataotaonc. EAeyélpudtnta Suotnuatwy. MNapatnenotndtnta JuoTtnuatwy. Napatnpnteg.

e KAaooikég MéBodol Zxediaong ZuoTnudTwy Autopdrou EAéyyou

Elcaywyn. Mpodlaypadéc Khewotwv Juotnudtwy. Aiktua AvtiotaBuiong. xeblaon pe
Aiktua Nponynong Maong. Ixeblaon pe Aiktua Kabuotépnong ddong. 2xediaon pe Aiktua
KaBuotépnong - Mporyynong @aong.

e 2Uyxpoveg MéBodol Zxediaong ZuoTnuatwyv Autopdrou EAéyyxou

Eloaywyn. Avatpododotnon Katdotaong kot EE6Sou. Metatomion IStotipwyv. Altoouleuén
Elc06wv — E€06wv. TéAewo Taiplaopa ot Mpotumo. Eloaywyr oto BéAtioto EAeyyo.

e E@appoopéva Zuotiuara Autopdrou EAéyyxou

Mepypadn tng Edappoyng twv StdaxBéviwy MeBddwv EAEyxou og HAekTpikd, HAEKTPOVIKA,
Mnyxowvikd, HAektpo-Mnyavikd, Ospuikd kat YSpauAlkd Suotrpata.

Epyaotnpiakég AOKROEIG

Epyaomplokt ekmoaidevon Tov @OUTNT®V TPOYUOTOTOIOVTAS 13 epyaotnplokéc
OOKNOELG E0TIOOUEVEG OTO PactkdTepa avTikeipeva T Oempntikng dwbackaiiog. Ot
aoknoelg Ba elval TpocavatoMopéveg Tave oto okdAovOa media:

Mpocouoiwan AuvapiKig ZUPTTEPIPOPAS ZuaTnuaTwy 1" Tdéng
Mpocouoiwan AuvapiKig ZUPTTEPIPOPAS ZuaTnUaTwy 2™ Tdéng
Avaloyikég ‘EAeyxog Mwviakng @éong Kivnthpa Zuvexoug Peuuatog
Avaloyikég ‘EAeyxog Mwviaknig Taxutntag Kivntripa Zuvexoug
Peuuarog




e AvaAuon kal ‘EAeyXog ZuoTAuaTog Zuleuypévwy Tpoxwy
AvaAuon kal ‘EAgyxog ZuoTAuaTog 2@Qaipag-2Tepavng
AvaAuon kal ‘EAgyxog YOpauAikou 2uoTruaTtog
AvaAuon kal ‘EAeyxog HAekTpo-TveupaTIKOU ZUOTAPATOG
AvaAuon kal ‘EAeyxog Zuotriuatog PuBuiong Oepuokpaaciag
AvaAuon kal ‘EAeyxog HAekTpo-YOpauAikou ZuoTANATOG
Eg@appoyny EAeyktr P.I1.D. o€ Zuotnua EAEyxou Z1d0ung Yypou
Egpapuoyny EAeykt P.1.D. yia Tov ‘EAeyxo péow YTtroAoyioTr Kivntrpa
2uvexoug Peuparog
e Eo@apuoyn EAeykt P.1.D. yia Tov ‘EAgyxo péow YTroAoyioTh
2UOoTANATOG PUBUIONG O¢gpuokpaaiag

A1dakTIKEG KAl MaOnol1okEG SpaoTNPIOTNTEG

O1 yédodoi diIdaokaliag repiAappdavouv:

Mapadooiakr didackaAia pe OIAAEEEIC OTIC OTTOIEC XPNOIKMOTIOIOUVTAl TEXVOAOYIEG TTOAUPECWY
Kal To 01adiKTUO, ETTIAUGN OOKNOEWY, EPYOCTNPIOKES ETTIOEICEIG, ETTIBAETTOUEVEG EPYOACTNPIOKES
QOKAOEIG, Kal e€ouolwoelS he xprion HYY.

O1 yadnolakég dpaoTnpidTNTEG TrEPIAABAavouv

Xprion a1ré Toug OTTOUdOOTEG EPYQOTNEIOKWY OpYydvwy Kal UAIKWV yia TNV UAoTroinon Kai
avaAuon ouoTnudTtwy auToudTou eAEyxou, €TTIAUCN aOKAOEwWV, UAOTTOINON OuAdIKWY
EPYOCIWYV, XPAON AOYIGHIKOU yia oxediaon Kal €Eopoiwan ouoTUATWY, ATOMIKA UEAETN Kal
eEETAOEIG YPATITEG A KAI TIPOPOPIKEG.

BiBAloypagia

EAANvIKA:

1. EISAIFQrH 3TON AYTOMATO ENETXO - NMAPAZKEYOINOYAOZ

2. >YTXPONA SYSTHMATA AYTOMATOY EAEMXOY - DORF, BISHOP

3. AYTOMATOZ EAEMX02 TPAMMIKQN KAI MH TPAMMIKQN 2YXTHMATQN 2YNEXOYZ
KAI AIAKPITOY XPONOY - TZADEXTAZ

4. EPrA>THPIAKH E®APMOIH ZXYXTHMATQON AYTOMATOY EAEFXOY KAl
AYTOMATIZMOQOY - MANTAZHZ, KANAPHZ

ZevoyAwoon:

1. MODERN CONTROL ENGINEERING - OGATA

2. AUTOMATIC CONTROL SYSTEMS —GOLNARAGHI, KUO
3. CONTROL SYSTEMS ENGINEERING, NISE

4. AUTOMATIC CONTROL ENGINEERING - RAVEN




EE-5051 — AUTOMATIC CONTROL SYSTEMS |l

BASIC INFORMATION

Department Electronics

Course Title Automatic Control Systems |l
Course Code EE-5041

Theory /Lab Theory /Lab

Semester 5t

ECTS Credit Units 6.5

Teaching Hours 4 Theory + 2 Lab

Working Load 200

Obligatory / By Choice Obligatory

Unit Leader Dionisis Kandris

Teacher Dionisis Kandris

Assistants Vaggelis Papagiannis, Stavros Papapostolou
Teaching Lectures, Lab, Exams
Assessment Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

The Introduction to the System Analysis in State Space and to both Classic and Modern
Methods for Automatic Control Systems Design.

controllers

Learning Outcomes

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

e To perform System Analysis in State Space

e To determine the influence of the variation of specific parameters into
the dynamic behavior of systems.

e To verify the controllability and observability of systems

e To apply classic and modern methods for system design in order to
fulfill specific performance specifications through the use of appropriate




Topics Covered
e Root Locus

Introduction. Definition. Theorems. Development of the Methodology for the Systematic
Construction of Root Locus. Examination of the effect of the addition of poles and zeros.

e Analysis in State Space

Introduction. State Vectors Transformations. Special Cases of State Equations. System
Controllability. System Observability. Observers.

e Classic Methods for Automatic Control Systems Design

Introduction. Closed Systems Specifications. Compensation Networks. Design through Phase
Lead Compensation Networks. Design through Phase Lag Compensation Networks. Design
through Phase Lag-Lead Compensation Networks.

e Classic Methods for Automatic Control Systems Design

Introduction. State and Output Feedback. Eigenvalue Shifting. Input — Output Decoupling.
Perfect Pattern Matching. Introduction to Optimal Control.

e Applied Automatic Control Systems

Description of the Application of Taught Control Methods to Electrical, Electronic,
Mechanical, Electromechanical, Thermal and Hydraulic Systems.

Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items of
theoretical courses. Training will be oriented on the following areas:

Simulation of the Dynamic Response of 1* Order Systems
Simulation of the Dynamic Response of 2" Order Systems
Analogue Control of the Angular Position of a DC Motor
Analogue Control of the Angular Velocity of a DC Motor
Analysis and Control of a Coupled Wheels System
Analysis and Control of a Ball and Ring System

Analysis and Control of a Hydraulic System

Analysis and Control of an Electro-Pneumatic System
Analysis and Control of a Temperature Regulating System
Analysis and Control of an Electro-Hydraulic System




e Application of a P.I.D. Controller to a Liquid Level Control System

e Application of a P.I.D. Controller for the Computer Aided Control of a
DC Motor

e Application of a P.I1.D. Controller for the Computer Aided Control of a
Temperature Regulating System

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid of
multimedia and Internet, on-line demonstrations and simulation material, supervised hands-on
exercises in the lab, use of software for design analysis and simulation of control systems

Student’s activities include:

Use of laboratory instruments and hardware material for construction, test & measurement
and debugging of control systems in the lab, solving of exercises, use of computer software
for design, analysis and simulation, self-study and exams.

Resources

In Greek Language:

1. INTRODUCTION TO AUTOMATIC CONTROL - PARASKEVOPOULOS

2. AUTOMATIC CONTROL OF LINEAR AND NOT LINEAR SYSTEMS OF CONTINUOUS

AND DISCRETE TIME - TZAFESTAS

3. LABORATORY APPLICATION OF AUTOMATIC CONTROL AND AUTOMATION
SYSTEMS — PANTAZIS, KANDRIS.

In English Language:

1. MODERN AUTOMATIC CONTROL SYSTEMS- DORF, BISHOP
2. MODERN CONTROL ENGINEERING - OGATA

3. AUTOMATIC CONTROL SYSTEMS — GOLNARAGHI, KUO

4. CONTROL SYSTEMS ENGINEERING, NISE

5. AUTOMATIC CONTROL ENGINEERING -, RAVEN




