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The Electrical Engineering program at-E8liytechnic Sousse is designed to preparetegkl engineers
with

the competencies required to design, implement, and manage electronic systems, encompassing botr
hardwareand software dimensions. The program aims to:

1. Build Expertise in Core Domains

Provide indepth knowledge in analog and digital electronics, embedded systems, automation,
radiocommunication, and signal and image processing, ensuring a solid technical foundation.

2. Foster Interdisciplinary Skills

Develop the ability to integrate knowledge from various domains such as telecommunications,
microelectronics, multimedia, and mechatronics to solve complex engineering problems.

3. Prepare for Specialized Career Paths

Enable students to specialize in areas like embedded systems, biomedical instrumentation, or industri;
control, equipping them with advanced technical expertise tailored to industry needs.

4. Promote Innovation and Research

Train engineers capable of contributing to technological advancements through innovation, applied
research, and the adoption of emerging technologies.

5. Encourage Competence in System Design

Develop the skills required to design, simulate, and optimize electronic and electromechanical system:
for industries such as automotive, aeronautics, biomedical, and more.

6. Ensure Leadership and Management Proficiency

Train engineers to lead projects, manage teams, and mobilize resources effectively in multidisciplinary
industrial environments.

7. Incorporate Ethical and Sustainable Practices

Promote ethical responsibility and sustainability in engineering practices, ensuring designs respect
environmental and safety standards.

8. Support Lifelong Learning

Encourage continuous learning to adapt to evolving technologies and remain competitive in a globalize
engineering landscape.

9. Provide RealWorld Experience
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Offer practical training through industry partnerships, internships, and applied projects to bridge the ga

between theoretical knowledge and industrial applications.
The Electrical Engineering prograffers specializatiorthat laststwo semestersaandwherethe studentis oriented
to one of the following threespecialty

1- Embeddedcetworksandsystems
2- Biomedicalnstrumentation

3- Industrialcontrol
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4th Year IndustriaControlMajor: S4 134
Robotics 135
Controland HMI of industrialsystems 137
Modelingof electricalmachines 140
Smartcontrol 142

4th Year Biomedical Instrumentation Major: S4 145
Equipmentmaintenancel 146
Safety, Maintenance and Sterilization of Biomedical Equipment 149
Cell Biology and Microbiology applied to Biotechnology 152
Fundamentals of Anatomy, Physiology and Neurophysiology for Medical Instrumentation 155
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5th Year Embedded systems Major: S5 158
Embeddedsystemdor 10T2 159
ArtificialandIndustrialVision 163
EmbeddedsystemsSecurity 166
AdvancedvHDLarchitectureandsimulation 170
SOGrototypingon FPGA 175
ARMprocessorandapplications 178
EmbeddedArtificial Intelligence 180
RFID 184
Industry4.0 188
QualityManagement 191

5th Year Industrial Control Major: S5 199
Controlof electricalmachines 200
Desigroffice 203
Industry4.0 205
Industrialmaintenancdechniques 208
Diagnosisndfunctionalsafety 211
MachinelLearning 214
Modelingand control of mechatronicsystems 217
ProductionAnalysist Management 221
Renewable&Energies 224
QualityManagement 227

5thYear Biomedical instruments Major: S5 234
Equipmentmaintenance2 235
Medical imaging techniques: CT, ultrasound and MRI 238
Telemedicine and Interoperability: Foundations and Technological Infrastructure 242
1. General 242
Automated Systems and Biomedical Equipment Maintenance 245
Programming and Integrating Robotic Systems with ROS2 249
Nuclear Instrumentation and Radiation Applications 252
Biomedical Management: Quality, Maintenance and Procurement 256
Industry4.0 260
Atomic and Nuclear Physics for Medical Applications 263
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(& )



%lemml Electrical ENGINEERING

Group

ElectricaEngineering
Study Plan




{/ Electrical ENGINEERING
EPI::
ElectricalEngineering CommonCore: S1

Code Subject Coef| Credit| Course/week | Practical/week
FRABC French 15 2 15 0
FRABC English 15 2 15 0
ELEC3 103 | ElectricaNetworks 2,25 3 15 0,75
ELEC3104 | Electricaschematic® Installation 3 3 15 15
ELEG 105 |LinearSystemd 3 3 2,25 0,75
ELEC3106 | Signaprocessind 3 3 2,25 0,75
ELEC3 107 | Discretecomponentelectronics 15 3 15 0,75
ELEC 108 | Functiondor DigitalElectronics 15 3 15 0,75
ELEC3 109 | Electricakircuits 2,25 3 15 0,75
ELEC3110 | ComputerarchitectureandLinux 15 2 15 0
ELEG 111 | Mathematicsfor engineers 3 3 1,5 0

Total 24 30

Electrical Engineering CommonCore: S2

Code Subject Coef| Credit| Course/week | Practical/week
FRABC French 15 2 15 0
FRABC English 1,5 2 1,5 0
ELEC3203 | Directcurrentmachines 3 3 15 0.75
ELEC3204 | ElectricainstallationLAB 15 3 0 15
ELEG 205 | Linearsystems2 15 2 15 0.75
ELEC3206 | Signaprocessin@ 15 2 15 0,75
ELEC 207 | Functions& ElectronicSystems 3 3 15 0,75

ObjectOrientedProgrammingC++&
ELEC3208 |Java 3 3 0 1,5

Microprocessoandmicrocontroller
ELEC3209 | engineering 3 3 15 1,5
ELEG 210 | CAD(ComputerAidedDesign) 15 3 0 3
ELEG 211 | Probability& Statistics 15 2 15 0
ELEC3 212 | Numericalanalysis 15 2 15 0

Total 24 30

(7}
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Electrical Engineering CommonCore: S3
Code Subject Coef Credit Course/week| Practical/week
FRABC French 15 2 15 0
ENGABC | English 15 2 15 0
ELEC1 103 | ACmachines 3,00 3 15 15
ELEC} 104 | powerelectronicsl 2,25 3 15 0,75
ELECL 105 | industrialautomationandIPA 3,00 3 15 15
ELECI 106 | systemanalysisandcontrol 2,25 3 15 0,75
ELECI 107 | advancedechniques 1,50 2 15 0
Programmingndembeddedsystems
ELECI 108 | engineering 1,50 2 0 15
ELEC1I 109 | signaltransmission 1,50 2 15 0
ELECG1 110 | sensorsandactuators 1,50 2 15 0
ELECt 111 | programmablecircuits 1,50 2 15 0
ELECI 112 |labview 1,50 2 15 0
TWV401 MOScertification 1,50 2 0 15
Total 24 30
(s )
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EmbeddedsystemsMajor : S4

Code Subject Coef Credit Course/week | Practical/week
FRABC French 15 2 15 0
ENGABC English 15 2 15 0
ELEGSEL 203 | Powerelectronics? 2,25 3 15 0,75
ELEECSEA 204 | VHDLsynthesisand technology 2,25 3 15 0,75

DSP Architectureand
ELEGSEA 205 | programming 1,5 2 15 0
ELECSEA206 | Imageprocessing 3 3 2 1
ELECSH 207 Interfacingtechniques 15 2 0 15
ELECGSH 208 | Embeddedsystemdor loT1 15 2 15 0
ELEGH 209 SmartSensors 15 2 0.75 0.75
ELECSE 210 Embeddednobile development 15 2 15 0,75

Newtechnologiedor process
ELEGSE 211 | control 15 2 0 15

Pytonprogrammingor embedded
ELECSH 212 | systems 15 2 0 15
TV402 PFA(endof yearproject) 3 3 0 2,25

Total 24 30

Industrial ControlMajor : S4

Code Subject Coef Credit Course/week | Practical/wee
FRABC French 15 2 15 0
ENGABC English 1,5 2 15 0
ELEECI4 203 Powerelectronics?2 2,25 3 1,5 0,75
ELEECI4 204 VHDLsynthesisand technology 2,25 3 1,5 0,75

DSR Architectureand
ELEECI4 205 programming 15 2 15 0
ELEECI4 206 Imageprocessing 3 3 2 1
ELEECI4 207 Interfacingtechniques 15 2 0 15
ELEECI4 208 Embeddedsystemdor 1oT1 15 2 1,5 0
ELEECI4 209 Robotics 15 2 15 0

ControlandHMIof Industrial
ELE€I4210 | Systems 15 2 0 15
ELEE€CI4 211 Modelingof electricalmachines 15 2 15 0
ELEEI4212 | Smartcontrol 1,5 2 1,5 0,75
T\V402 PFA(endof yearproject) 3 3 0 2,25

Total 24 30

( |
§ J
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Biomedicallnstrumentation Major : S4

Code Subject Coef Credit Course/week | Practical/week
FRABC French 15 2 15 0
ENGABC English 15 2 15 0
ELEAB4 203 Powerelectronics2 2,25 3 15 0,75
ELEa@B4 204 VHDLsynthesisand technology 2,25 3 15 0,75
DSR Architectureand
ELEAB4 205 programming 15 2 15 0
ELEAGB4 206 Imageprocessing 3 3 2 1
ELE@B4 207 Interfacingtechniques 15 2 0 15
ELEEB4 208 Embeddedsystemdor 1oT1 15 2 15 0
ELE@B4 209 Equipmenimaintenancel 15 2 15 0,75
ELE@B4210 | Safety, Maintenance and 15 2 15 0
Sterilization of Biomedical
Equipment
ELE@B4211 | Cell Biology and Microbiology 15 2 15 0
applied to Biotechnology
Fundamentals of Anatomy,
ELEa@B4 212 Physiology and Neurophysiology 15 2 15 0
for Medical Instrumentation
TV402 PFA(endof yearproject) 3 3 0 2,25
Total 24 30
(10 )
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Code Subject Coef Credit Course/week Practical/week
TV-501 GRH 1,5 2 15 0
TV-502 Laborlaw 1,5 2 1,5 0
preparatiorfor certificationin
TV-503 Entrepreneurship 1,5 2 L5 0
ELEC-SE5101| Embeddedystemdor IoT 2 15 3 15 0.75
ELEC-SE5 102| Artificial andIndustrialVision 15 2 15 0.75
ELEC-SE5 103| Embeddesystemssecurity 3 3 15 0.75
ELEC-SE5104| VHDL : architectureandsimulation 3 3 15 0.75
ELEC-SE5105| SOC prototyping ofrPGA 15 2 15 0.75
ELEC-SE5106| ARM processorsndapplications 15 2 0 15
ELEC-SE5 107| Embeddedrtificial Intelligence 3 3 15 0.75
RFID: RadioFrequency
ELEC-SE5 108| Identification 15 2 0 L5
ELEC-SE5109| Industry4.0 15 2 0 15
ELEC-SE5 110| Quality management 15 2 15 0
Total 24 30
Industrial ControlMajor: S5
Coded Subject Coef Credit | Courseiveek| Practicall week
TV-501 GRH 15 2 15 0
TV-502 Laborlaw 15 2 15 0
preparatiorfor certificationin
TV-503 Entrepreneurship 15 2 15 0
ELEC-CI 5 101 | Controlof electricalmachines 3 3 15 0.75
ELEC-CI 5 102 | Designoffice 15 2 0 15
ELEC-CI 5 103 | Industry4.0 15 2 0 15
Industrialmaintenance
ELEC-CI 5 104 | techniques 3 3 2.25 0
ELEC-CI 5 105 | Diagnosisandfunctionalsafety. 15 2 15 0.75
ELEC-CI 5 106 | MachineLearning 15 3 15 0.75
ELEC-CI 5 107 | Mod. and Cdedes SysMecha 15 2 15 0.75
Productioranalysisand
ELEC-CI 5 108 | management 15 2 15 0
Renewabld&nergyandSmart
ELEC-CI 5109 Grids 3 3 15 0.75
ELEC-CI 5 110/ quality management 15 2 15 0
Total 24.00 30
(n ]
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BiomedicalinstrumentsMajor: S5
Coded Subject Coef Credit Course/week| Practicall week
TV-501 GRH 15 2 15 0
TV-502 Laborlaw 15 2 15 0
preparatiorfor certificationin
TV-503 Entrepreneurship 1.5 2 1.5 0
EL-IB5101 |Equipmentmaintenanc® 3 3 2.25 0
EL-IB 5102 [Medical imaging techniques: CT, 3 3 2.25 0
ultrasound and MRI
EL-IB 5103 |Telemedicine and Interoperability: 3 3 0.75 15
Foundations and Technological
Infrastructure
EL-IB 5104 |Automated Systems and Biomedical 3 3 15 0.75
Equipment Maintenance
EL-IB 5105 Programming and Integrating Robotic 15 3 15 0.75
Systems with ROS2
EL-IB 5106 |Nuclear Instrumentation and Radiation 1.5 3 15 0
Applications
EL-IB 5107 Biomedical Management: Quality, 15 2 15 0
Maintenance and Procurement
EL-IB 5108 [Industry4.0 15 2 15 0
Atomic and Nuclear Physics for 15 5
EL-IB5109 |[Medical Applications ' 0 15
Total 24 30
ProfessionakemesterS6
Codes Teachings Coef | Credit| Course/week| work/week
Pro- 5201 IntroductoryTraning 3 / /
Pro- 5202 Traningdevelopment 10 3 / /
Pro-5203 PFE 24 / /
24 30 18 6
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Course Specification

Electrical Networks

=T L= = L
Coded ELEG 103 Level Semester | 1/S1 | Coefficient 2.25 | Credits 3
Course Electricakngineering Volume.H.(Cl)| 21h
Responsible | NadiaHajji Volume.H.(TP) 10h30
Teaching Lecture, interactive, direct instructions Self study H. | 41
methods
Module ElectricNetworks Version 09/2023

Coursalescription(Courseobjective):

Allowthe studentto acquirebasicknowledgeof quantitiesrelatingto alternatingcurrentandthree-phase
systems as well as alternating / alternating conversion via siplgésse and thregphase transformers.

Prerequisites Keywords
Basicelectricalcircuits Electricahetwork,Power powerfactor,
compensationelectromagnetism

Specifimbjectivesof the course( OBJ):

OBl : Understandhe architectureof the electricalnetworkandits elementgtransformersJines,etc.)as
well as the vocabulary used (THT, MT, LV).

OBX2: Analyzesinglephaseandthree-phase balancedandunbalancectlectricalcircuits.

OB3X: Analyzethe operationof iron-corecoilsaswell assinglephaseandthree-phasetransformers.

Necessarynaterial:

Singlephaseandthree-phasealternatingnetwork, singlephaseandthree-phaseloads(resistivejnductive
and capacitive), measuring devices (voltmeter, ammeter, wattmeter), sphgise and threghase
transformer.

2- Content__elements __ (Course )

Week(s) Chapterd Contentltems No.HR | Goals
Understandalternative quantities (voltages,
1-3 Calculatiorof singlephasepowers 4:30 currents,impedances)powers powerfactor
compensation.

Understandilternativequantities(voltages,
4-6 Calculatiorof three-phasepowers | 4:30 currents, impedances), power factor
compensation.
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7-10

Transformersinglephase

Understandhe operationand constitutionof
an iron core coil, transformer at no load an
underload, studyof the transformerwith the
Kapp hypothesis, voltage drop, efficiency.

11-14

Transformetthree-phase

Studythe constitutionof a three-phase
transformer the couplingsthe hourlyindex,
equivalent diagram and efficiency.

3- Content

elements _ (Practical _work)

Activities/ Contentelements

Goals

Powermeasuremensinglephase

1h30

- Allow the student to manipulate the
wattmeterto measurehe active,reactive
and apparent powers of an industrial
electricalinstallation in sinusoidal
alternatingregime.

- Knowhowto reducevoltagedropsand
powerlossesacrosspowertransmission
lines, by improving the power factor.

Measurement of thregphase
powers(deltacouplingandstar
coupling)

3h

- Allow the student to manipulate the
wattmeterto measurehe active,reactive
and apparent powers of an industrial
electrical installation in sinusoidal
alternatingregime.

- Knowhowto reducevoltagedropsand

powerlossesacrosspowertransmission
lines, by improving the power factor.

Transformesstudysinglephase

3h

-Studythe no-load andload operationof a
singlephase transformer by measuring its
voltagedropanddeterminingits efficiency

- Emptytest

- Shortcircuittest

- Essayn charge.

Transformerstudythree-phase

3h

-Studythe no-loadandload operationof a
three-phase transformer by measuring its
voltagedropanddeterminingits efficiency

- Emptytest

- Shortcircuittest

- Essayn charge.

4- Methods

evaluation & marks distribution

YesNo TxWeighting
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CG Continuousssessmern(fTest/QuizPresentationReport, o .

n Yes n No

etc.)

DS- Supervise®uty x Yes n No 20%

EE Written test (Finalexam) x Yes A No 60%

EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE

5- Criteria  devaluation

Authorizeddocuments ‘N Yes x No
Authorizedsearchengine ' Yesx No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references (useful links ):

BouchardRéalPauland Olivier,Guy,Electrotechniquesditionsof the EcolePolytechniquele

Montréal.

Wildi, ThéodoreFlectrotechniquethird edition, LavalUniversityPressQuebec.

Alexander, C. K., & Sadiku, M. N. O. (2017). Fundamentals of Electric Circuits (6th ed.):HMcGraw

Education.

Hayt, W. H., & Kemmerly, J. E. (2013). Engineering Circuit Analysis (8th ed.). MilGdwcation.

None
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Electrical schematics Installation

T a =]
Coded ELEG 104 Levell Semester | 1/S1 | Coefficient | 3 Credits 3
Course Electricakengineering Volume H.(Cl)| 21
Responsible | ImenKORTAS Volume.H.(TP) 21
Teaching Lecture, interactive, direct instructions Self study H. | 32
methods
Module Electricaschematics Installation Version 09/2023

Coursadescription(Courseobjective):

- This courseis intendedfor 3rd year electricalengineeringclasses it presentghe study of domestic
lighting schemes and neutral regimes.

Prerequisites Keywords

Lighting, electrical consumptioarchitectural
diagram,developediiagram,singlelinediagram,
etc.

Knowledgeof somebasicnotionsof domestic
electrical equipment.

Specifimbjectivesof the course( OBJ):

1. Drawthedifferentelectricaldiagramswhile respectingyivenspecifications.
2. Knowledgeandchoiceof electricalprotectiondevices.

3. Differentiatebetweemeutralregimes.

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No. | Goals

Know the basic
Chapterl: Thebasicelementsof a domesticelectrical 3h elements of an
installation. electricalinstallation

and their roles.

1-2

Become familiar with
national and
internationalelectrical
standards

34 Chapter2: Standardsandsymbols 3h
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56.7.8 Chapter3: Lighting powersocketandsignaling 5 Establishihe different
assemblies lighting schemes.
Choice of electrical
_ _ equipmentaccordingo
9-10-11 | Chapterd: LVelectricalequipment& personalsafety 4:30 .
the type of protection
requested.
Know the neutral
_ regimes andalculate
12-13-14 | Chapter5: neutralregime 4:30 .
the fault currentin each
regime.
3- Content elements (Practical work)
Necessarynaterial:
Circuitbreaker switch,pushbutton, socket lamp,wires,timer, remotecontrolswitch,
Week(s) Activities/ Contentelements No.HR Goals
Simpleianit dsocketight b Controlof alighting
1 impleignition andsocketlighting assembly. 3h circuitfrom asingle
location.
Control two
2 Dualignition lighting assembly 3h lighting circuits
fromonelocation.
Control of a
3 Backandforth assembly 3h lightingcircuitin
two locations
: Controlling a
Remotecontrolswitchassembly o
4 3h lighting circuitfrom
several locations
Control a lighting
5 Timer assembly 3h circuitfor aperiod
of time
6 Practicalexam 6 Summativeevaluation
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4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
;(;Continuousassessmer(t‘l’ est/QuizPresentationReport, A ves A No
DS- Supervise®uty . Yes n No 20%
EE- Written test (Finalexam) . Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) . Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP #60%EE

5- Criteria  devaluation

Authorizecdocuments ‘A Yes JJNo
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criterion4: Clarityand organization(2 points)

6- Web references (useful links ):
Schémeelectrique.net lescircuitsélectriques schémasgablage branchement

Zoomelec.com
Herve, J. (2015). Electrical Wiring and Installation (3rd ed.). Blitakwell.
Norris, J. (2017). The Complete Guide to Electrical Wirdlg ed.). Craftsman Book Company.

None
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Course Specification

Linear Systemd

A=
Coded ELEG 105 Levell Semester | 1/S1 | Coefficient | 3 Credits 3
Course ElectricaEngineering Volume.H.(Cl)| 31.5
Responsible | HassanMessoud Volume.H.(TP) 10.5
Teaching Lecture, interactive, direct instructions Self study H. | 31
methods
Module LinearSystems1 Version 09/2023

Courseadescription(Courseobjective):

- Studyof continuoudinearsystemgtransferfunction,indexresponseharmonicresponse,..
- Studyof controlledsystemgprinciple functionaldiagram,actionchain,returnchain,etc.)
- Analysiof linearservosystemgStability speed precision)

- Synthesi®f controlledsystemgqPID phaseadvanceegtc.)

Prerequisites Keywords

. _ _ Laplacdransform,differentialequations physical
Electricakircuits,mathematicsfor engineers P q Py

systems
Specifimbjectivesof the course( OBJ):
( |
L 2 )
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OBJL : Masterthe conceptof physicakystem
OB.2 : Understandhe basicelementsof studyinga linearsystem(Transfeifunction,answers)

OB3XB: Studyof basiclinearsystemgq1stordersystem generalizedLst ordersystem secondordersystem,
index response, harmonic response, etc.)

OBJ : Explainthe conceptof controlledsystemgfeedbackdirectchain,feedbackchain,openloop
transfer function, closed loop transfer function, etc.)

OBX : Concepbf stableand unstablesystem definition,conditionand criteria of stability, degreeof
stability

OBJ : Concepbf precisiornof servosystemgstaticerror, dynamicerror), systemclass positionerror,
speed error, acceleration error, etc.

OBJ/ : Understandinghe correctionof a servosystem conceptof corrector,PID etc.
OB3B : Understandhe conceptof sampledsystemdor digital processontrol

OB® : Masterthe mathematicaltool Z Transfornmfor the studyof sampledsystems

Necessarynaterial:

PCprocess

2- Content__elements _ (Course )

Week(s) Chapterg Contentltems No.HR| Goals
Chapterl: Systemdinear continuous OBJL: Masterthe concepiof
1 - Definition 3 system
- Transferfunction OB.2: Understandhe basictools
- Examples for the study of linear systems.

Responsesf a systemlinear

Chapter2: Studyof systemdinear

- First order system: time constant, static
gain,indexresponseharmonicresponse
(Bode, NyquistBlack diagram) 6 OB3: Understandhe theoryof

1-3 - Generalizedirst ordersystemphase
advance and phase delay

- Study of the second order system, notion
dampingandown pulsation,dampedsystem
and damped oscillating system

- Exercises

usuallinear systems
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Chapter3: Systemsnslaved
- Concepbf systemsurly
- Actionchain
- Returnchain
34 - Planfunctional 6 OB3#: Understandhe conceptof
- Openlooptransferfunction controlled systems
- Closedooptransferfunction
- Examplesystemsnslaved
- Simplificatiorof diagramsfunctional
- Exercises
Chapter4 : SystemsStability enslaved
45 i Deflr.u.tlonofa.s.;tablesystem 4.5 | OBXB: Understandhe notion of
) Stab!I!tyco-ndl.tlon stability of a linear system
- Stabilitycriteria
1 Routh'scriterion
I SetbackCriterion
- Degreeof stability
1 Profitmargin
1 Phasamargin
- Exercises
Chapter5 : SystemdAccuracyenslaved
- Definitionof precisiorand conceptof error OBJ 6Understand the notion of
5.6 - Precisiorstatic 3 precisioraswell asthe elements
- Precisiordynamic affecting this precision, in
- Positiorerror particularthe classof the system
- Speecerror
- Erroracceleration
- Exercises
Chapter6: FixingSystem®nslaved
- Concepbf correctors
78 - Differenttypesof P,PI,PD,PIDcorrectors 45 OBJ/: Masteranalogcorrectors
- Approximateformsof correctorsPhase and synthesis techniques
advance, phase delay, etc.
- Correctorsynthesisnethod
- Exercises
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Chapter7: Systemsampled
- Digital processcontrol OBJ 8Understand the essential
9 1Plangeneralof a digital control 1h30 | hardwarepart for carryingout a
1Studyof CNAand CAN numericalcontrol
1 Studyof sampling(samplingperiod,
Shannon's theorem
Chapter8: Transformationin z
- Definition OB®B: Masterztransformsasa
10 ) Examplg 3H | tool usedfor modelingsampled
- Properties systems
- Transformedn inversez
- Solvingequationgecurring
- Exercises
3:.Content _elements _ (Practical __ Work) e
Week(s) Activities/ Contentelements No.HR | Goals
Simulationof a first ordersystemusingthe Matlab tool
3
11 - Studyof the responseandex OB.3B: Validatethe
1 Representatioof the responsdor differenttime theoretical results
constants.
I Determinationof responsdime relatingto the study
i Determinationof risetime of linear systems
- Studyof the responsénarmonic
1 Bodediagram
1 Nyquistdiagram
Simulationof a generalizedirst ordersystemusingthe
Matlab tool
- Representationf the indexresponsdor differentpairs L
_ 3 OB®XB: Validationof
of time constants. .
12 _ _ _ theoretical results
- Representatiomf the Bodediagramof a systemwith _
L _ relating to the study
phase advance and determination of the maximum _
of linear systems
phase
- Representationf the Bodediagramof a phasedelay
systemanddeterminationof the minimumphase
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Simulationof a secondorder systemusingthe Matlab tool
OB3B: Validationof
- Representationf the stepresponsdor differentvalues theoretical results
. - 4:30 .
1314 of the dgmplng coefﬁqent. relating to the study
- Determinationof peaktime and overshoot of linear systems
- Bodediagramrepresentation
- Determinationof maximumgainandresonance
pulsation.
4- Methods evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport, - .
nrestQuizP Rep n Yes n No
etc.)
DS- Supervise®duty 'H Yes n No 20%
EE- Written test (Finalexam) 'H Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) 'H Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Criteria devaluation

Authorizeddocuments :f Yes 'H No
Authorizedsearchengine ‘] YesH No
Criterion1: masteryof language(5 points)
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Criterion2: masteryof the developmentool (2 points)
Criterion3: masteryof the architecturalaspect(8 points)
Criterion4: masteryof the methodologicahndtechnicalaspect(simulationand synthesis]5 points)

Systemandcontinuoudinearcontrol

Systemanddiscretelinearcontrol

Ogata, K. (2010). Modern Contigineering (5th ed.). Prentice Hall.

Ziemer, R. E., & Tranter, W. H. (2010). Signals and Systems (4th ed.). Pearson.

o Matlab Software(V20202023)
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Course Specification
Signal processingl
T a =]
Coded ELEG 106 Levell Semester | 1/S1 Coefficient | 3 | Credits 3
Course ElectricaEngineering Volume.H.(Cl)| 31.5
Responsible | Marwa Yousfi Volume.H.(TP) 10.5
Teaching Lecture, interactive, diredhstructions Self study H. | 31
methods
Module Signalprocessind Version 09/2023

Coursadescription(Courseobjective):

TheSignalProcessingnoduleprovidesstudentswith an in-depthunderstandingdf the toolsandmethods
needed to analyze and desigignal processing systems.

Prerequisites

Keywords

Mathematicsfor engineers

Deterministic signals, Fourier analysis, Spectrum,
spectral density, Sampling

Specifiobjectivesof the course( OBJ):

OoBX:

Introducethe conceptf signalsand systems.

OB.2: Gainanin-depthunderstandingpf signalprocessingoolsandspectralanalysis.

OB.3B : Mastersignalacquisition:samplingand quantification.

Necessarynaterial:
Computers
2-.Content _elements  (COUISe ) e
Week(s) Chapterd Contentltems No.HR Goals
) _ _ Introduce the
General information on signals and systems
. : . . fundamental
1-3 Classification of signals, particular signals, convolu| 9 _
, concepts of signal
product, impulse response. _
processing
Processing operiodic deterministic signals$-ourier series Presentation of
45 amplitude spectrum, phase spectrum, power sped 7:30

density.

methodsfor solving
a linear electrical
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circuitin sinusoidal
regime
. o o . Presentation of the
Processing of aperiodic deterministic signal&ourier
) general method fo
6-8 transform, Amplitude spectrum, phase spectrum, speq 9 the analvsis o
energy density, Correlation function. ) .y )
reactive circuits
Gain an indepth
_ _ _ L _ understanding  of
9-10 Signalsampling: Samplingand quantificationof signals. | 6 ,
filter frequency
responses
3:.Content _elements _ (Practical __ Work) e
Week(s) Activities/ Contentelements No.HR Goals
Become  familia
Temporal and frequency study of deterministic signa with - the  Matlab
Temporal and frequencystudy of deterministic signal environmen@ndits
11 using Matlab. 3H usefor representing
a signal in the time
or frequency
domain.
Verification of
Spectral analysis of deterministic signaldJse of Matlah theoretical results
12 for the calculation and representation of the energy| 3H by comparisorwith
power spectral density and the correlation function. the Matlab
calculationmethod.
practical
demonstration of
. , e Shannon'sheorem
Samplingof signals: Verificationof Shannon'sheorem, L
13-14 _ _ 4:30 and its importance
Sampling and reconstruction.
for the
reconstructionof a
signal.
4- Methods _evaluation & marks _distibution .
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport,
etc) nrestQuizP Rep n Yes H No 20%
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DS- Supervise®uty 'H Yes n No 20%
EE- Written test (Finalexam) 'H Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes 'HNo

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%D S+ 20%CC+ 60%EE

5- Criteria devaluation

Authorizecdocuments 1 Yes HNo
Authorizedsearchengine /) YesH No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

. S 3 A ygyidetdMgital signalprocessing
Oppenheim, A. V., & Schafer, R. W. (2009). Dis€mate Signal Processing (3rd ed.). Pearson.

Proakis, J. G., & Manolakis, D. G. (2013). Digital Signal Processing: Principles, Algorithms, and Applications (
ed.). Pearson.

Matlab software
X
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CourseSpecification

Discretecomponentlectronics

A=
Coded ELEG 107 Levell Semester | 1/S1 | Coefficient | 1.5 | Credits 3
Course ElectricaEngineering Volume H.(Cl)| 21
Responsible | SouhaBoukadida Volume.H.(TP) 10.5
Teaching Lecture, interactive, direct instructions Self study H. | 42
methods
Module ComponenElectronicgliscreet Version 09/2023

Coursadescription(Courseobjective):

Thiscourse covers the analysisad designof electronic circuits usindiscrete componentsSemiconductor
electronic components (diode, bipolar transistor, field effect transistor) are studied and modeled.

Prerequisites Keywords

Diode, bipolar transistor, field effect transistor and
MOSFET transistor.

Electronicanalog

Specifiobjectivesof the course( OBJ):

-Diodes:operating principle, ideal diode, real diode, rectification, filtering, and stabilization.-Bipolar
transistors: operating principle, static regime, switching operation, current sources, amplifier operati

-JFETransistor:Differenttypesandelectricalcharacteristics.

-MOSFETransistor:Differenttypesandelectricalcharacteristics.

Necessarynaterial:
GBFtest plate, diode,transistor,stabilizedpower supplyandoscilloscope.

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals
Know the operating principle of an ide
1-4 Thediodes 6H diode and a real diode. Simple halave

rectification , filtering , and stabilization .

Bipolartransistor:

58 Bipolartransistors 6H -In the static regime (polarization and stati
characteristics).
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-In the dynamic regime ( electric
characteristics of the amplifier in alternatir
operation).
9-12 JFEBndMOSFETransistor 6H Differenttypesandelectricalcharacteristics.
1314 Testsandapplications 3h Assessmentf acquiredskills
3-.Content _elements _(Practical __work) e
Week(s) Activities/ Contentelements No.HR | Goals

The student must master the
different assemblies:

8.9 Rectificationfiltering and stabilizationby 3h - rectification (flow on a
i Zenerdiodes. resistive load, on an R
load and on an RL load).

- Zenerdiodestabilization.

- Bipolar transistor:
1011 Bipolartransistorbias 3h polarizationandtracingof
the  different  static
characteristics.
Bipolar transistotin the dynamig
1214 Bipolar transistor amplifier: common 4:30 regime: Electrical characteristi
emitter, commoncollector, common base| of the amplifier in alternating
operation.
4- Methods _evaluation . & marks distibUtion e
Typeof assessment YesNo TxWeighting
CG Continuousassessmen(Test/QuizPresentationReport, .
nrestQuizP Rep  Yes n No
etc.)
DS- Supervise®uty ’ Yes n No 20%
EE- Written test (Finalexam) ’< Yes A No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) ’ Yes n No 20%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Criteria  devaluation
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Authorizeddocuments N Yes ¥ No
Authorizedsearchengine ‘N Yesp< No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

- Discrete Component - an overview

Discrete components i characteristics and examples

Horowitz, P., & Hill, W. (2015). The Art of Electronics (3rd ed.). Cambridge University Press.

Sedra, A. S., & Smith, K. C. (2015). Microelectronic Circuits (7th ed.). Oxford University Press.

7- Working environment  (Facilities necessary for learning)
Electronid_ab
X



https://www.tme.eu/ie/en/news/events/page/51364/discrete-components-characteristics-and-examples/
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Course Specification

Functionsfor Digital Electronics

1. General
Coded ELEG 108 Levell Semester | 1/S1 | Coefficient | 1.5 | Credits 3
Course Electricakngineering Volume.H.(Cl)| 21
Responsible | WafaBoukadida Volume.H. (TP) 10.5
Teaching Lecture, interactive, direct instructions Self study H. | 42
methods
Module Functiondor Digital Electronics Version 09/2023

Coursadescription(Courseobjective):

The objective of thisourse is to providedditional knowledge on the concepts of systems logic and th
various integrated components of digital electronics. A first part is

devotedto the studyof the differentintegratedcircuitsof combinatoriallogic. Thisbeingdone,the

sequential logic will be discussed.

Prerequisites Keywords
Electronicanalog Combinationalogic

Specifimbjectivesof the course( OBJ):

- OBJL:Understandhe principleof combinatoriallogicand sequentialogic

- OBJ2: Understandthe operating principle of basiccircuits of combinationallogic as arithmetic
circuits, switching circuits etc.

- OB3&B: Understandhe principleof operationof basiccircuitsof sequentialogiclike scalescounters

Necessarynaterial:

Modelsof combinatoriallogic,modelsof sequentialogic.

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals

1-4 Combinationalogiccircuits 6 Understand the principle of operation of
encodersgecodersarithmeticcircuits

5.9 Switchinggircuits 3 Understand the principle of operation of
multiplexersanddemultiplexers

10-14 | Introductionto sequentialogic | 4.5 Understandthe principleof sequentialogic

Counters 9 Design synchronous and asynchronous

countersanddown counters
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3- Content___elements__ (Practical ____work)

ENGINEERING

Week(s) Activities/ Contentelements No.HR | Goals
o o Understand  the operating
89 Combinationalogiccircuits 3 principleof the different circuitsof
combinatorial logic
1011 Theseesaws 3 Study of differenflip-flopsRS, DJK
Design synchronous  and
12-14 Countersanddowncounters 45 asynchronous counters  and
decounters

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
:t(j)Continuouassessmer(tT est/QuizPresentationReport, A Yes A No
DS- Supervise®uty ¥ Yes A No 20%
EE- Written test (Finalexam) ¥ Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) K Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%DS+ 20%EP 460%EE

5- Criteria  devaluation

Authorizecdocuments 1 Yes ¥ No
Authorizedsearchengine ' Yesp< No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6:.Web_references. .
9 Digitalelectronics
LectureNotesfor DigitalElectronics

Morris Mano, M. (2017). Digital Design (6th ed.). Pearson.

= =4 =4

Thomas L. Floyd, J. (2018). Digital Fundamentals (11th ed.). Pearson.

7- Working environment  (Facilities necessary for learning)

Workinglab, simulators



https://pages.uoregon.edu/rayfrey/DigitalNotes.pdf
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Course Specification

Electrical circuits

=T L= ¢ |
Coded ELEG 109 Level Semester | 1/S1 | Coefficient 2.25 | Credits 3
Course Electricakngineering Volume.H. (Cl)| 21
Responsible | Marwa Yousfi Volume.H.(TP) 10.5
Teaching Lecture, interactive, direct instructions Self study H. | 40
methods
Module Electricakircuits Version 09/2023

Coursadescription(Courseobjective):

Thegeneralobjectiveof this moduleisto presentthe basicnotionsof electronicsthe fundamentalmethods
of calculating direct current and alternating current electrical circuits.

Prerequisites Keywords
Continuouspeed Variablespeedjransientspeed,
filters

Fundamental®f electricity,basicmathematics

Specifimbjectivesof the course( OBJ):

OBJ1: Becomefamiliar with the toolsnecessary to solve a lineatectrical circuitin continuous
mode.

OB.2 : Presentatiorof the methodsallowingthe resolutionof a linearelectricalcircuitin variableregime.
OBU3B : Presentatiorof the generalmethodfor the analysisandresolutionof reactivecircuits.

OB34 : Gainanin-depthunderstandingof filter frequencyresponses.

Necessarynaterial:
Test plates, resistors,capacitors,chokes,stabilized power supplies,measuringdevices,low frequency

generators, oscilloscopes

2- Content__elements _ (Course )

Week(s) Chapterd Contentltems No.HR Goals

Introduce the lawg
4.5H which  make it
possibleto solvea
linear electrical

Linear electric circuits in continuous modeDefinitions,
1-3 Ohm's and Kirchhoff's law, fundamental theore
(associatiorof dipoles,superpositiortheorem, Thévenin's
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theorem,Norton'stheorem,Millmann'stheorem, Kennely circuitin continuous
's theorem ). mode
Linearelectricalcircuitsin variable regime:characteristics Presentation of
of a sinusoidal signal, its Cartesian, Fresnel emmplex methodsfor solving
4-6 representation, passive dipoles in 4.5H a linear electrica
circuit in sinusoida
sinusoidategime,powersin sinusoidategime. regime
Linear electrical circuits in transient regim®efinitions,
equation of transient regimes, Answers of first or _
o . , . Presentation of the
circuits (Charging/Discharge of a capacitor through
. : . . general method fo
7-10 resistor, establishment and breaking of currentin a ch 6 the analvsis o
through a resistor), Answers second order cirg ) .y _
_ _ _ ) _ reactive circuits
(Charging/Discharging capacitorthrougharesistoranda
choke, etc.)
Passivdilters : Definitions Determinationof the nature of . _
_ ) _ Gain an inrdepth
a filter through an asymptotic study. Calculation of { .
. , o understanding  of
11-14 transmittance of a filter. Determination of th 6 .
. , . . filter frequency
characteristics of a filter. Diagram representation Bg
_ responses
asymptotic .
3-.Content _elements __(Practical . WOIK) e
Week(s) Activities/ Contentelements No.HR Goals
L ) . Manipulation of
Verificationof directcurrentlaws: Thévenin'sheorem, ) L )
1 . N 3H electrical circuits ir
Norton's theorem anduperposition theorem ) ,
continuous operation
Transient regimes Visualization of electrical signa Experimental
using the oscilloscope. Study of RC, RL and RLC ¢ determination of the
5 and verification of experimental results with theo 3H response
Experimental determination of the characteristic tif characteristics of a
constant of the circuit using an acquisition with { circuit in transient
oscilloscope. conditions
experimental
demonstrationof the
Studyof passivefilters : Lowpassfilter, high-pass _ _
3 _ , 4:30 behavior of filters
filter and bandpass filter ) )
towards input signals
of various frequencies
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4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
;;Continuousassessmer(t‘l’ est/QuizPresentationReport, 1 Yes A No 20%
DS- Superviseduty 'H Yes n No 20%
EE- Written test (Finalexam) 'H Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes 'HNo

Material 100%TP : Average=20% C@& 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Criteria devaluation

Authorizecdocuments 1 Yes HNo
Authorizedsearchengine /) YesH No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criterion4: Clarityand organization(2 points)

6- Web references (useful links ):

ElectricCircuits- Physicd utorial

ElectricCircuits| Overview,Types& Component

Alexander, C. K., & Sadiku, M. N. O. (2017). Fundamentals of Electric Circuits (6th ed.)-MitGrhwation.

Nilsson, J. W., & Riedel, S. A. (2015). Electric Circuits (10th ed.). Pearson.

7- Working environment  (Facilities necessary for learning)

simulators
X



https://www.physicsclassroom.com/class/circuits
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CourseSpecification

Computerarchitecture

T a =]
Coded ELEG 110 Levell Semester | 1/S1 | Coefficient | 1.5 | Credits 2
Course Electricakengineering Volume H.(Cl)| 21
Responsible | SouhaBoukadia Volume.H.(TP) 0
Teaching interactive, direct instructions,Project Based Self study H. | 28
methods
Module Computerrchitecture Version 09/2023

Coursadescription(Courseobjective):

Theobjectiveof the courseis to clearlyexplainthe operating principle of the computerwith a detailed
presentation of its architecture

Prerequisites Keywords

Coding; decoding; architecture of floating point
computers.

digital electronics

Specifiobjectivesof the course( OBJ):

The main points covered in this course are:
Fintroductionto the conceptof computerarchitecture.
EIThe main components of a computer.

@Concept®n computerinstructions.

Necessarynaterial:

2- Content__elements__ (Course )
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Week(s) Chapterd Contentltems No.HR Goals

- Describethe fundamentalelements of a
computer and how they work.

- Present the main  modules
constituting thearchitecture of a

14 Main computercomponents 6H computer.

- Explainthe functionality of each of these
modules and their

functionalrelationshipsn the computer.

- Describe the components of a mach
instruction and how theinstructions are
executed.

59 Basicof computerinstructions | 7:30 - Describe programming languages (High le
assembler and machine), the principle of compila
and assembly.

- Processor

1014 Processor 7:30 - Microprocessor
- Externalstructureof the processor
- Internalstructureof the processor
3-.Content _elements. __ (Practical . WorK) e
Week(s) Activities/ Contentelements No.HR | Goals
4- Methods __evaluation & marks _distribution
Typeof assessment YesNo TxWeighting
CG Continuousassessmen(Test/QuizPresentationReport,
nrestQuizP Rep n Yes n No
etc.)
DS- Supervise®uty ’ Yes n No 40%
EE- Written test (Finalexam) < Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) n Yes n No

Material 100%TP : Average=20% C@ 80%EP

100%ClImaterial

: Average=40%DS+ 60%EE

Cl+TRnaterial

: Average= 20%DS+ 20%EP 460%EE
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5- Criteria  devaluation

Authorizeddocuments N Yes ¥ No

Authorizedsearchengine ) Yes< No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityand organization(2 points)
)

ComputerArchitecture ComponentsTypesExamples
Computer Architecture Course (Princeton)

ComputerArchitectureTutorial

Hennessy, J. L., Ratterson, D. A. (2019 omputer Architecture: A Quantitative Approach (6th ed.). Morgan
Kaufmann.

Stallings, W. (2018)Computer Organization and Architecture: Designing for Performance (10th ed.). Pearson.

None
X



https://www.spiceworks.com/tech/tech-general/articles/what-is-computer-architecture/
https://www.spiceworks.com/tech/tech-general/articles/what-is-computer-architecture/
https://www.coursera.org/learn/comparch
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Course Specification
Mathematics
L GO oot eeee et e e oo oo et oo e et eeeeee e et e ee e eeeeeeene
Coded ELEG111 Level/Semester | 1/S1 | Coefficient | 3| Credits 3
Course Electricakngineering Volume.H.(Cl) | 21h
Responsible | ZiedGarbouj Volume.H. (TP)
Teaching Lecture, interactive, direct instructions Self study H. 46
methods
Module Mathematicsfor engineers Version 09/2023

Coursadescription(Courseobjective):

Thiscourseallowsstudentsto gainadvancedknowledgeof mathematicsanddevelopskillsto solve
engineering problems using mathematical techniques.

Prerequisites: Keywords
-Functionswith arealvariable(limit and continuity).

L1 and L2 mathematics courses - Derivationand primitive.
Mathematicaltoolsat a BAC+2evel - Integralcalculation.

-Differentialequations.

Specifiobjectivesof the course( OBJ):
At the endof this course studentswill:

OBJL.: Beableto calculateFouriertransformsof non-periodicfunctions.

OB.X: Understandhe notion of the convolutionproduct.

OBJ3: Understandhe conceptsof LaplacdransformsandinverselLaplacdransforms.
Be able to solve a differential equation using Laplace transforms.

OBJ: Knowhow to decomposea periodicsignalinto a Fouriersum.

Necessarynaterial:
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2-.Content _elements. . (COUISE). ... . oo e oo ee e eeeeee
Week(s) Chapters/Contenltems No.HR Goals
Chapterl: Laplacelransformation Introduction to the Laplace
transformandits useto solve
- General : . . .
linear Ordinary Differential
1-2 - Properties 3h Equations (ODE) of order n
- Convolution
-Practicamethodsfor calculatinghe
image and an original
34 3h
-Application:Usethe Laplacdransform
to solvea differential equation
5-6
TDSeriesl 3h
Chapter2: FourierTransformation
In this chapter, to simplify, we
7-8 3h will introduce the notion of
-General Fourier transform on R rather
than on R”d. This short chapte
-Terms . . . -
is an interesting application of
-Properties the previousintegrationcourse,
910 3h in the sense th.at many results
are used (dominated
-Convolution convergence theorem,
: continuity and differentiability
- Inversion
theorems for parameter
- PlancherelndParsevdormulas integrals, convolution product,
11-12 3h density of step functions in L 1
)
TD=Serie2
Detailedseriesof exerciseshroughout
Evaluatehe overalllevelof
13-14 the course 3h _
students and rectify gaps
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3-.Content _elements. . (Practical . WOIK) e
Week(s) Activities/Contentitems No.HR Goals
4- Evaluation _methods & Marks _ distriDution .
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(lest/QuizPresentationReport,
nfTest/QuizP Rep A VYes .NO
etc.)
DS- Supervise®uty .Yes n No 40%
EE- Written test (Finalexam) .Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) n Yes .No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial

5- Evaluation criteria

: Average=20%D S+ 20%EP #60%EE

Authorizeddocuments N Ye’No
Authorizedsearchengine ' Yesx No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)

Criteriond: Clarityand organization(2 points)

Mathematicsfor engineersAuthors:Yved eroyerandPatriceTesson EditionDunod

Stewart, J. (2015)Calculus: EarlyTranscendental&th ed.). Cengage Learning.

Anton, H., & Rorres, C. (2013).Elementary Linear Algebrél1th ed.). Wiley.

7- Working_._environment __(Facilities __necessary _ for learning)_ .. .
( ]
L 42 )
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Course Specification

Direct current machines

1- Généralités

Coded ELEG 203 Level Semester | 1/S2 | Coefficient | 3| Credits 3
Course Electricakngineering Volume H.(Cl) | 21h
Responsible | NadiaHajji Volume H.(TP) | 10,30
Teaching Lecture, interactive, direct instructions Self study H. 40
methods

Module Directcurrentmachines Version 09/2023

Coursalescription(Coursenbjective):

Allowthe studentto knowdirectcurrentelectricalmachinesthe constitution,the operatingprinciple the
operation as a generator and the operation asmator.

Prerequisites Keywords

Electriccircuits, Electromagnetism X

Specifiobjectivesof the course( OBJ):

OBXL: Studythe operationof the directcurrentgenerator

OB.2 : Studythe operationof the DCmotor

Necessarynaterial:
Directcurrentmachinesdirectvoltagegeneratorsrheostat,measuringdevicesdynamet I OK 2 Y S U

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR | Goals

Understanding the e.m.induced, voltage
eqguations, torques, various excitation modes
1-3 DCgeneratoroperation 4:30 (separate, parallel, series, compound), armature
magneticreaction(compensatiompoles) switching
(switching aid poles), characteristics.

Studythe differentcharacteristicsno-loadand
4:30 priming characteristic (operating point), load
characteristic and adjustment characteristic.

Studyofthe Shuntexcitation
generator

4-6
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_ Study thecharacteristics, predetermination of the
Studyof the DCmotor with - e -
7-10 L 6am characteristicsgnodificationof the characteristics,
Shunt/separate excitation ) _
starting, braking).
11-14 Study of thedbCmotor with 6am characteristicspredeterminatiorof characteristics,
series/compounexcitation modification of characteristics, starting, braking).

3- Content__elements__ (Practical ___work)

Week(s) Activities/ Content No.HR | Goals
elements

- Seehe morphologyof the machine

Study of the - Studythe role of the collector
12 independenthexcited 3H - Studythe MagneticArmatureReaction(RMI)
- generator.

Determinethe no-loadcharacteristics
(magnetization curve)

- Determinethe load characteristics

Study of the Shunt -Constructiorof PICOU.

3-4 excitationgenerator 3H -Directlynotethe load curveU(l)and compareit to
that deduced by the construction of Picou .
- Determinethe speedasa functionof the induced
current: theoretical anéxperimental.
- Determinethe speedaccordingo the usefultorque:
Study of the compound th tical and . tal
5-6 excitationmotor andthe 3H eoretical and experimental.

series excitation motor. - Determinethe usefulpoweraccordingo the
induced current.

- Determinethe efficiencyasa functionof the induced
current).

Practicakexam,mini- . .
7 A= s v oA 1h30 Summativeevaluation
LINP2SOU RST/

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting

CG Continuousssessmen((lest/QuizPresentationReport,
etc.)

DS- Supervise®uty xYes n No 20%
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EE Written test (Finalexam) xYes n No 60%

EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=
100%Clmaterial  : Average=
Cl+TPRnaterial : Average=

20% C@& 80%EP
40%D S+ 60%EE
20%D S+ 20%EP+ 60%EE

5- Criteria  devaluation

Authorizeddocuments :
Authorizedsearchengine :

N Yes x No
N Yesx No

Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityand organization(2 points)

LucLasne Electricaknergy:ElectrotechnicsMagnetism- Machines; Networks EditionDunod,

NNKANKHAMY X

MichelLambert,Electrigaransformers:Operation,implementationand operation,EditionDunod,

03/30/2016.

GuySéguierFrancisNotelet, Industrialelectricalengineering EditionLavoisier3rd ediion,

02/21/S2006.

None
X
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Course Specification

Electrical Installation LAB

L O A et e oot e e oo oot oot e e ee et eeeeeeee
Coded ELEG 204 Levell Semester | 1/S2 | Coefficient | 1.5 | Credits 3
Course Electricakengineering Volume.H.(Cl)
Responsible | ImenKortas Volume.H.(TP) 21
Teaching Lecture, interactive, direct instructions Self study H. | 50
methods
Module ElectricalnstallationLAB Version 09/2023

Coursadescription(Courseobjective):

3rd year electrical engineering|asses, it presentsthe sizing of electrical devices,the starting processef
asynchronous motors and braking methods.

Prerequisites Keywords
Knowledgeof somebasicnotionsof industrial Threephasemotor, singleline diagram,starting,
electrical equipment. protectivedevices

Specifiobjectivesof the course( OBJ):

4. Studyandcreationof startingdiagramgor asynchronoumotors.
5. Sizingandchoiceof electricalprotectiondevices.

6. Studiesof brakingprocessefor asynchronousotors.

2- Content _elements __(Practical __wark)

Necessarynaterial:

Circuitbreaker contactor,pushbutton, thermalrelay,conductorwires,asynchronousnotor.

Week(s) | Activities/ Contentelements No.HR | Goals

TP1: Direct starting of a thrgghase
1-2 |asynchronousnotor in only onedirectionof 3h

The student must be able to install a
directstartin 1 directionof rotation of

rotation an electric motor.
34 TP2Directstartingof athree-phase 3h Thestudentmustbe ableto installa
i asynchronousnotor in two directionsof directstartin 2 directionsof rotation
rotation. of an electric motor.
(46 )
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TP3:Semiautomatiadirectstartin two

The studentmust be able tonstall a

5.6 | directions of travel with limit stop 3h directstart in 2 directionsof rotation
with end stops.
. L . Thestudentmustbe ableto installa
7-9 TP4:startingby eliminatingstatorresistances 4:30 .
motor start by action on the stator.
_ Thestudentmustbe ableto installa
1012 TP5: startingby eliminatingstatorresistances 4:30 motor start by action on the rotor.
1314 | Practicalexam 3h Summativesvaluation
4- Methods evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CGC Continuousssessmen(Test/QuizPresentationReportetc.) | x Yes F] No
DS- Supervise®uty N Yes R No
EE- Written test (Finalexam) n Yes A No
EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No

Material 100%TP__: Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE

Cl+TRnaterial : Average=20%DS+ 20%EP 460%EE

5- Criteria devaluation

Authorizecdocuments R Yes JNo

Criterionl: Understandingf the content(4 points)

Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references (useful links ):

Electrical Installation Guidglectrical
Installation- an overviewElectrical
wiring

Basicof ElectricalnstallationWork

Herve, J. (2015klectrical Wiring and Installatigi3rd ed.). WileyBlackwell.
Norris, J. (2017 he Complete Guide to Electrical Wirjhgth ed.). Craftsman Book Company

7- Working environment  (Facilities necessary

for learning)

None



https://www.electrical-installation.org/enwiki/Main_Page
https://www.sciencedirect.com/topics/engineering/electrical-installation
https://www.sciencedirect.com/topics/engineering/electrical-installation
https://en.wikipedia.org/wiki/Electrical_wiring
https://en.wikipedia.org/wiki/Electrical_wiring
http://www.electrolesk.com/basicwork.htm
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Course Specification

Linear System&

L GO A oot e e oo e e em e eemeeeeee et ee e e eeeeeeeene
Coded ELEG 205 Levell Semester | 1/S2 | Coefficient 1.5 | Credits 2
Course ElectricaEngineering Volume.H.(Cl)| 21
Responsible | Hassanmessoud volume H. 105

(TP)

Teaching Lecture, interactive, direct instructions Self study H. | 18.5
methods
Module Systemd.inear2 Version 09/2023

Coursedescription(Courseobjective):

- Studyof continuoudinearsystemgtransferfunction,indexresponseharmonicresponse,..
- Studyof controlledsystemgprinciple functionaldiagram,actionchain,returnchain,etc.)
- Analysiof linearservosystemgqStability speed precision)

- Synthesi®f controlledsystemgPID phaseadvanceegtc.)

Prerequisites Keywords

Laplacdaransform,differentialequations physical

Electricakircuits,mathematicsfor engineers
systems

Specifiobjectivesof the course( OBJ):
OoBXL: Masterthe modelingof sampledsystemssampledransferfunction

OB.2: Systemsampledenslaved
OB3B : Stabilityof sampledsystemsdefinition,conditionand stability criteria

OB3 : Accuracyf sampledservosystemgstaticerror, dynamicerror), systemclasspositionerror, speed
error, acceleration error, etc.

OBX : Understandinghe correctionof a sampledservosystem conceptof corrector,PID,Synthesi®f
digital correctors.

Necessarynaterial:

PCprocess

2- Content__elements__ (Course )
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Chapterl: Sampledransmittances
- initi OBJL: Masterthe modelingof
1-3 Definition 4:30 g
- Effectof samplerposition sampled systems
- Answerlindex
- Exercises
Chapter2 : Systemsstability sampled
- Defin.it.ion N 4:30 | OB3B:Understandhe notion
46 - Stabilitycondition of stability and the stability
- Stabilitycriteria conditionsof sampledsystems
1 Routh'scriterion
9 JuryCriterion
Exercises
Chapter3: Accuracyof servosystems
o o OB3: Understandhe notion of
- Deflqlt_lonofpreusmrandconceptof error precision as well as the
210 - Precisiorstatic 6 | ts affecting thi
i - Precisiordynamic am eem.e.n s.a ec .|ng IS
- Positionerror precisionjn particularthe class
- Speecerror of the system
- Erroracceleration
- Exercises
Chapter4: FixingSystemsnslaved
- Concepbf correctordigital
11-14 | . Concepbf controllaws 6am
- Implementationof controllaws
- Summanyof digital PIDcorrectors
- Exercises
3-.Content _elements. __ (Practical  WorK) e
Week(s) Activities/ Contentelements No.HR | Goals
Systensimulationof a sampledsystemon
Matlab 3
89 OBB: Usez-transformsto solve
- Solvingequationsrecurring recurring equations
- Answelindex
- Fixingsystemssampled 3 OB®B: Validationof theoretical
1011 - Summanyof P1,PIDcorrectors results relating to the study of
- Implementatiorof the controllaw linear systems

ENGINEERING
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12-14 - Simulationof differenttypesof digital
correctors

4:30 OB®B: Validationof theoretical
results relating to the study of
linear systems

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
Z:ti)Continuousassessmer(fr est/QuizPresentationReport, ﬁ Ves ﬁ No
DS- Supervise®duty 'H Yes n No 20%
EE- Written test (Finalexam) 'H Yes A No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) 'H Yes A No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE

Cl+TRnaterial : Average=20%DS+ 20%EP+ 60%EE

5- Criteria  devaluation

Authorizeddocuments :f Yes 'H No
Authorizedsearchengine ' YesH No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)
Criteriond: Clarityand organization(2 points)

Systema&ndcontinuoudinearcontrol
Systemanddiscretelinearcontrol

Ogata, K. (2010). Modern Control Engineering (5th ed.). Prentice Hall.

Basile, M., &iberi, M. (2019). Linear Systems Theory (2nd ed.). Springer.

o SoftwareMatlab
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CourseSpecification

Signal processing2

B a =]
Coded ELBE,206 Levell Semester | 1/S2 | Coefficient | 1.5 | Credits 2
Course ElectricaEngineering Volume H.(Cl)| 21
Responsible | Marwa Yousfi Volume.H.(TP) 10:30
Teaching Lecture, interactive, direct instructions Self study H. | 16
methods
Module Signalprocessin@ Version 09/2023

Coursadescription(Courseobjective):

SignalProcessin@/lodule 2 providesstudentswith anopportunityto gainanin-depthunderstandingf
essential digital signal processing tools and methods, such as Di$aretd-ourier Transform (TFTD),
Discrete Fourier Transform (DFT) ,Zh€ransform. This course also allows yoea&on the methods of
synthesizing digital filters.

Prerequisites Keywords

Mathematicsfor engineers TFTDTFD Ztransform,Digitalfiltering

Specifiobjectivesof the course( OBJ):

OoBXL: Presentatiorof the generalmethodof frequencyanalysisof discretesignals.

OB.2 : Masterdigital filter synthesigools.

Necessarynaterial:

Computers

2- Content__elements __ (Course )

Week(s) Chapterd Contentltems No.HR Goals

Frequency analysis of linear and discrete invarig

. , . Become  familial
systems (SLIDPefinitions, Temporal analysis of discrg

14 : _ , _ , 6 with discrete signal
signals, Discretéime Fourier transform, TFD of signals .
L processing tools
unlimited length.
Analysis of digital filters using the Z transform (T2 Usethe ZTransform
59 Definitions, Z transform&roperties othe TZ rational TZ,| 7:30 for the

Determination of the impulse response of digital filters. representationand
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analysis of digital
filters.

Synthesis of digital filtersSynthesis of FIR filters by t ji?::riznt or;ethct)z(sa
window method, Synthesis of FIR filters by the frequg of synthesizing
1014 sampling method, Synthesis of RII filters by ithpulse| 7:30 digital filters N
response method, Synthesis of RIl filters by '
transformation method bilinear r'1amely Ril and R
filters
3-.Content _elements _(Practical __work)
Week(s) Activities/ Contentelements No.HR Goals
Use Matlab to
display the
Analysis of Digital Filters in MATLABtroduction of a temporal and
1 digital filter, Calculatiorand representatiorof the impulse| 3H frequency
and frequency responses of a filter. representation of
the responseof a
digital filter.
Become  familia
Synthesi®f Rlldigital filters: Synthesisf anRlIfilter using with the practical
5 anindirectapproach Synthesief an Rllfilter usinga direct 3H aspect of
approach,Useof a Matlab graphicaltool whichallowsthe synthesizing a
design of an RII filter. digital IR filter
using Matlab tools
Become  familia
Synthesis of RIF digital filtersSynthesis of RIF Digit with the practical
3 Filters by the window method, Synthesis of Rlgital 4:30 aspect of
Filtersby optimizationmethods,Comparisorof Rlland RIF synthesizing a
filters digital FIR filter
using Matlab tools
4- Methods __evaluation & marks _distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport,
n Yes HNo
etc.)
DS- Supervise®uty H Yes n No 20%
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EE- Written test (Finalexam) 'H Yes n No 60%

EP- Practicaltest (TR TPexam/ MP- Mini project) n Yes 'H No 20%

Material 100%TP : Average=20% C@& 80%EP
100%ClImaterial  : Average=40%DS+ 60%EE
Cl+TPRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Criteria  devaluation

Authorizeddocuments :f Yes HNo
Authorizedsearchengine /) YesH No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Digital SignalProcessing
Oppenheim, A. V., & Schafer, R. W. (2010). Dis€mate Signal Processing (2nd ed.). Pearson.

Proakis, J. G., & Manolakis, D. G. (2007). Digital Signal Processing: Principles, Algorithms, and Applications (
ed.). Pearson.

None
X
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Course Specification

Electronic Functions & Systems

=T 0= ¢
Coded ELEG 207 Level Semester | 1/S2 | Coefficient | 3 | Credits 3
Course Electricakengineering Volume.H.(Cl)| 21
Responsible | WafaBoukadida E{I_o;l;me.H. 10:30
Teaching Lecture, interactive, direct instructions Self study H. | 40
methods
Module Functions& Systemslectronic Version 09/2023

Coursedescription(Courseobjective):

This course will essentially deal with the operation of a differential pair in order to approach the st
real operational amplifiers. It will also cover the different types of active filters and the different osc
structures.

Prerequisites Keywords

operational amplifier ; differential amplifier; active
filters and oscillators.

Electronicanalogl

Specifiobjectivesof the course( OBJ):
Theobjectivesof this courseare:

- Deal with the operation of a differential pair in order to approach the study of real operat
amplifiersaswell asthe internal structureof an operationabmplifierin orderto constructthe real
model of an operational amplifier.

- Treatthe differenttypesof activefilters (Rauchand SallenKeystructure).

- And analyze the main types of oscillators (Wien Bridge Oscillators, Phase Shifting Oscill
Colpitts Oscillator ).

Necessarynaterial:

GBFtest plate, diode,amplifier,resistors stabilizedpower supplyandoscilloscope.

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals
Describe the real -characteristics a
1-4 Amplifiersoperational 6H parameters, dynamic behavior, thédeal

model and the real model, the principle of
counterreaction,aswell asthe fundamental
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arrangements in linear and non-linear
regimes.

Treat the different types of active filters
(Rauch and Sallen Kstyucture).

5-9 Filtersassets 7:30

Analyze the main types of oscillators (Wi
10-14 Oscillators 7:30 bridge oscillators, phasshifting oscillators
and Colpitts oscillators ).

3- Content__elements__ (Practical __work)

Week(s) Activities/ Contentelements No.HR | Goals

The student must master the
different assemblies:

7.9 Amplifiersoperational 3h -fundamental assembliesbased
on operational amplifiers;

-andthe amplifierdifferential .

Treat the different types of activ
9-11 Filtersassets 3h filters (Rauch and Sallen K
structure).

Deal with the main types (@
oscillators (Wien Bridge

11-13 Oscillators 3h _ o
Oscillators, Phase Shiftir
Oscillator andColpittsOscillator).
14 assessment 1h30 Summaryassessment

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
;;Continuouassessmer(ﬂ' est/QuizPresentationReport, A Yes A No
DS- Supervise®uty < Yes n No 20%
EE- Written test (Finalexam) < Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) K Yes A No 20%

Material 100%TP : Average=20% C@ 80%EP
100%ClImaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE
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9- Criteria  devaluation e

Authorizeddocuments N Yes ¥ No
Authorizedsearchengine N Yes¥K No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criterion4: Clarityand organization(2 points)

A LectureNotesfor AnalogElectronics

A ANALOGLECTRONIESDOPAMP

A Boylestad, R. L., & Nashelsky, L. (20@ctronic Devices and Circuit The¢tpth ed.). Pearson.

A Smith, J. G. (2013Electronic Circuits: Handbook of Design and ApplicatidisGrawHill Education.

7- Working environment  (Facilities necessary for learning)

None
X



https://pages.uoregon.edu/rayfrey/AnalogNotes.pdf
https://sctevtodisha.nic.in/wp-content/plugins/LectureNote/uploads/files_1509337900_25692.pdf
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Course Specification

ObjectOrientedProgramming

1. General
Coded ELEG 208 Levell Semester | 1/S2 | Coefficient | 3 | Credits 3
Course ElectricaEngineering Volume.H.(Cl)
Responsible | MontasarBENSAAD E{I_o;l;me.H. 21
Teaching interactive, directinstructions, Project Based Self study H. 51
methods
Module ProgramminddrientedObject Version 09/2023

Coursedescription(Courseobjective):

The Object OrientedProgramming (OOP) for C++ and Java course offers-dapth exploration of the
fundamentals and advanced principles of OOP. Focused on C++ and Java languages, it teaches th
of classes, objects and the manipulation of key concepts such as ef#ps inheritance ang
polymorphism. Students learn to manage memory efficiently (dynamic allocation, garbage collecti
use advanced features specific to each language ( templates , exceptions for C++, Java virtual mg
Java) and to solve norete problems through practical projects . The goal is to train developers wh
designrobustapplicationssolveproblemsin anobjectorientedmanner,and produceclean,efficient code,
while understanding the key differences between these tamguages.

Prerequisites Keywords

9 Basic programming knowledge: Understanding of b
programming concepts, such as variables, loops, co
structures, functions/methods, and data types. OOPClassebjects Encapsulation,

 Familiarity withmemory concepts: Basimowledge ofmemory| Inheritance, Polymorphism, C++,

managementallocation freeing)would be beneficial especially| Java, Memory, Templates (for C++
for C++. Exceptions, JVM (Java Virtual

Machine), Garbageollection,
Algorithms, Data structures, Object
oriented development, Problem
solving EfficientCode, BesPractices

1 Understandingf algorithmsand programmingogic: Knowhow
to solve simple problems using basic algorithms and ¢
structures.

1 ComputerSystemsBasicslnderstandhow a computerworks,
the role of a compiler/interpreter, and how programs run on
machine.

Specificcourseobjectives(OBJ):
OB : Master the fundamental conceptsof OOP:Deeply understandthe conceptsof encapsulation,
inheritance, polymorphism and abstraction to design effective class structures.
OB.X: Applythe principlesof OOPIn C++and JavaKnowhow to implementobject-oriented conceptsin
both languagesusingthe featuresspecificto eachlanguageto createrobustapplications.
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OBJ 3 Effectively manage memory and exceptions: Acquire the skills to manage memory in C++ (c
allocation,freeing)andunderstandautomaticmemorymanagemenviathe garbagecollectorin Javaln
addition, know how to handle exceptions for better error management.

OBJ 4 Develop objecbriented problemsolving skills: Be able to analyze, design and solvewadd
problemsusingobjectoriented approacheswhile producingclear,efficientandwell-structuredcodein
both languages.

Necessarynaterial:

1 Acomputerwith a Java/C+tevelopmentenvironmentsuchasintelliJIDEAEclipseor NetBeans.
1 Internetaccesdor additionalresources,Java/C++ocumentationandupdates.

2- Content elements (Practical  work)

Week(s) Activities/ Contentelements No.HR | Goals
Introduction to OOPandBasic _
01 1h30 | Understandingf fundamentalOOPconcepts
Concepts
02 Classesandobjectsin C++and 1h30 Application of the conceptsof classesand
Java objects in both languages
, . Mastery of encapsulationand abstractionfor
03 Encapsulatiorand abstraction 1h30 ,
clear interfaces
Understandingnheritance andpolymorphism
04 Inheritanceand polymorphism 1h30 . -g dolymorp
for relationships between classes
. Learning memory management in C++
05 Memory managementin C++ 1h30 )
(allocation, release)
Exploration of advanced features ( templates
06 Featuresadvancesn C++ 1h30 P ) _ ( P
exceptions) in C++
07 UsingC++standardlibraries 1h30 | Practicawith standardliibrariesin C++
_ _ _ Application of knowledge in practical C++
08 Practicalprojectsin C++ 1h30 _
projects
_ Understanding Garbage Collector for
09 Memory managementin Java 1h30 ) o
Automatic Handling in Java
10 Featuresadvancesn Java 1h30 | Specifiauseof JavaJVM advancedexceptions)
_ . Mastery of exception handling for better errg
11 ExceptionHandlingin Java 1h30 _
handling
12 Objectoriented problem 1h30 Developmenbf skillsto solveconcreteobject
solving oriented problems
( )|
L 8 )
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Applicationof the conceptsstudiedin practical
13 Practicalprojectsin Java 1h30 pF_’ . P P
projects in Java
14 Practicaland summaryexam 1h30 | SkillsAssessmerdcquired

3- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
CG ContinuousassessmenfTest/QuizPresentationReport, . .
n Yes n No
etc.)
DS- Dutyto Monitor n Yes n No 40%
EE- Written test (Finalexam) n Yes A No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) N Yes n No

Material 100%TP : Average= 20%CC+ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP 60%EE

4 - Criteria  devaluation

Authorizeddocuments ' Yes N No
Authorizedsearchengine ‘1 Yes] No

5- Web references  (useful links ):

OracleJavabocumentationhttps://docs.oracle.com/javase/ Theofficial Javadocumentationprovided
by Oracle, containing tutorials, guides and references for Java SE.
cplusplus.comhttp://www.cplusplus.com/- A site offeringtutorials, referencesand documentationfor
the C++ programming language.

6- Working environment  (Facilities necessary for learning)

Softwareand Tools:Accesgo integrateddevelopmentenvironments(IDEsuchasintelliJIDEAEclipseor
NetBeans for programming in Java/C++.
Librariesand FrameworksWhereapplicable accesdo specificlibrariesor frameworksused inthe course



http://www.cplusplus.com/
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Course Specification

Microprocessofand microcontroller engineering

L GO A oot e e oo e e em e eemeeeeee et ee e e eeeeeeeene
Coded ELEG 209 Levell Semester | 1/S2 | Coefficient | 3 | Credits 3
Course ElectricaEngineering Volume.H.(Cl)| 21
Responsible | AbdessalenBENABDELALI Volume.H.(TP) 21
Teaching Lecture, interactive, direct instructions Self study H. | 31
methods
Module Microprocessoandmicrocontrollerengineering Version 09/2023

Coursadescription(Courseobjective):

- Understandhe internalarchitectureand operatingprincipleof a microprocessor
- Understandhe mechanic®f assemblyprogramming

- Study througha typicalexampleof a microprocessof advancedarchitecturaltechniguesandthe
implementation in the microprocessiardware of different programming aspects

Prerequisites Keywords
Digitalelectronicfcombinatorialandsequential Microprocessorassemblerarchitecture,
circuits) programming

Specifimbjectivesof the course( OBJ):

OBJ: Masterthe digital componentsonstitutinga microprocessor

OB.2 : Understandhe basicelementsof microprocessorandtheir operation:Instructionset, Opcode,
Instruction register (IR), Program counter (PC), Instruction cycle, control word, etc.

OBJJ: Beableto derivethe data path and controlunit circuitfor a giveninstructionsetand analyzethe
complete microprocessor circuit

OB : Beableto write programsin assemblyand machinelanguageusingthe instructionsetof a given
processor

OB : Beableto analyzethe architectureand operationof a microprocessosystem- microcontroller

OBJJ : Understandcadvancednicroprocessoarchitecturaltechniqueghroughthe studyof the
microarchitecture of a typical (3@t) microprocessor: the MIRffocessor.

OBJ 7 Understand the implementation in the microprocessor hardware of different aspects of
programming:manipulationof arraysand characterstrings,pointers,definitionand call of functions,
stack manipulation, etc.
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OB3®B : Understandhe softwaredevelopmenthain:howto translatea programfrom high-levellanguage
to machine language, map the program and data into system memory, and begin executing the
program.

OB.® : Learnhowto handlemicrocontrollercardsand programming

Necessarynaterial:
PC cardsmicrocontroller

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals
Chapterl: Introduction

Chapter2: Reminderof typical digital componentsof a
MiCroprocessor:

1-2 - UAL OBl
- Statusindicators(flags) (2x1.5)
- Records
- Filesregister
- Memory
- X
Chapter3: Studyof the basicsof operationand structureof a
processor

- Basieelementsinstructionsets,assemblyanguage machine

language, etc. 6 OB.,
3-6 OBU3,
- Section: Studyof a first exampleof a basicprocessowith a (4x1.5) | opm

single instruction memory

- Sectionl: Studyof a secondexampleof a basicprocessowith
instruction and data memory

Chapter4: MIPSProcessoArchitecture

AMIPSinstructionsets
AHardwarearchitecture(Microarchitecturepf the MIPS
processor 6 OBX,
0 Unicycle (4X1.5) OoBJ
0 Multi-cycle
AMIPSprocessorpipeline architecture and data and control
hazards

7-10

11-14 Chapter4: Programmingthe MIPSProcessor 6 oBJ
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AmipsinstructionsRegistersMemoryand Constants (4x1.5) | OBB
AMachinelanguage
AProgrammingmips
Arithmetic/ Logiclnstructions
Generatiorof Constants
Connectiorronditionalandunconditional
If/ Else
Switch/Box
WhileLoops
ForLoops
Thetables
Charactesstrings
Theprocedures
0 Thebattery
AAddressingnodes
AMappingMemory
ASoftwaredevelopmenthain:from Codecto programexecution
o FromCto assemblefcompilation)
o0 Fromassembleto machinecode(assembly)
0 Mappingmachinecodeinto memoryandlinkingto
the operatingsystem

O OO0 O0OO0OO0OO0OO0OO0OOo

3- Content__elements__ (Practical ___work)

Week(s) Activities/ Contentelements No.HR Goals
3 OBX5:
7 Familiarizatiorwith microcontrollersanddevelopmentools
(1x3) OBX®
3 OBXb
8 Developmenbf a microcontrollerbasedcardapplication
(1x3) OBX®
9 Familiarizatiorwith a MIPSemulatorand studyof the structureof 3 OBM
an assembly program (1x3)
6
1011 Practiceof differentapplicationsof MIPSnstructions oBA
(2x3)
1 Practicedifferentapplicationsof MIPSnstructionsusingfunctions 6 OBM
and procedures (2x3)
12 Practicalexam,mini-projectdefense X 15 Summative
evaluation

4- Methods evaluation & marks distribution
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Typeof assessment YesNo TxWeighting
;i)Continuousassessmer(t‘l’ est/QuizPresentationReport, ﬁ Yes ﬁ No
DS- Supervise®uty 'H Yes n No 20%
EE- Written test (Finalexam) H Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) 'H Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%E P+ 60%EE

5- Criteria devaluation

Authorizecdocuments 1 Yes 'H No
Authorizedsearchengine ' YesH No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)
Criteriond: Clarityand organization(2 points)

https://mips.com/,2023

https://pages.cs.wisc.edu/~larus/spim.htmP023

SeaVlIPSun by DominicSweetmanMorganKaufman ISBN1558604103).

Liu, Y. H., & Gibson, D. (2017). Microcomputer Systems: The 8086/8088 Family (3rd ed.). Prentice Hall.
Mazidi, M. A., & Mazidi, J. (2014). The 8051 Microcontroller and Embedded Systems (2nd ed.). Pearson.

o MARSimulator
o SPIMsimulator
o ArduinolDE



https://pages.cs.wisc.edu/~larus/spim.html
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Course Specification

CAD (ComputerAidedDesign)

L OO oo oo oo e oo e ee e ee oo e e eeeee e eeeeeeeeeeeeeee e
Coded ELEG 210 Level Semester | 1/S2 | Coefficient | 1.5 | Credits 3
Course Electricakngineering Volume.H.(Cl)
Responsible | NadiaHAJJI Volume H.(TP)| 42
Teaching interactive, direct instructions,Project Based Self study H. | 32
methods
Module CAD(ComputeAidedDesign) Version 09/2023

Coursalescription(Courseobjective):

Allowthe studentto carryout engineeringprojectsby handlingeditingand simulatiorsoftwarefor circuits
and electrical diagrams.

Prerequisites Keywords

Basicelectricalcircuits,electronicselectrical

} ConceptionNumirical
diagram

Specifiobjectivesof the course( OBJ):

OBl : Usinga softwaretool, predictthe behaviorof an electricalcircuitfor whichthe diagramis provided
or determined based ospecifications.

OB.2: Conduct functionalanalysisfor a smallproject.

Necessarynaterial:

Computers

2- Content _elements __ (Practical __work)

Week(s) Activities/ Contentelements No.HR| Goals
Introductionto Proteussoftware -Sizingof componentsn electricalcircuits
1 for the studyand simulation of 3H -Simulationandvalidationof an electrical
electricalcircuits. circuit
-Studythe specificationso designprinted
circuits.
2.5 Introductionto ARE%or the 12 - Createcomponenipackages.
Design of electrical circuits -Generate3Ddiagrams
- Generatdemplatesfor drawingelectronic
cards.
. 12 -Sizingof componentsn electricalcircuits
Introductionto EagleSoftware SiZing P
(a1 )
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6-9 -Simulationandvalidationof an electrical
circuit

- Desigrof electricalcircuits

- Know how to use AutoCAD software (knoy
the basicfunctions the differentcommands

software )
- Knowhowto makeanarchitectural,
electrical,
14 Practicakexam,mini-project 3h _ _
RSFSyass X Summativeevaluation
4- Methods evaluation & marks distribution
Typeof assessment YesNo TxWeighting

CGC: Continuousassessmen(Test/QuizPresentationReport, x Yes A No 20%
etc.)
DS- Supervise®uty N Yes x No
EE Written test (Finalexam) N Yes x No
EP- Practicattest (TR TPexam/ MP- Mini project) X Yes 7 No 80%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Criteria devaluation

Authorizeddocuments N Yes x No
Authorizedsearchengine ' Yesx No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links ):

Autodesk:for EagleandAUTOCAD

Proteus

Hore, P. (2013). Electrical CAD: A Practical Guide (2nd ed.). Newnes.

Bishop, R. H. (2005). The Mechatronics Handbook (2nd ed.). CRC Press. (Contient des sections
pertinentes sur l'utilisation du CAD pour la conception électrique).

7- Working environment  (Facilities necessary for learning)

None




JE PIEducaNonat
Group

Course Specification

Probability and Statistics

Electrical ENGINEERING

GO A
Coded ELEG 211 Level/Semester | 1/S2 Coefficient | 1.5 Credits 2
Course Engineer VolumeH.(Cl) | 21h

Responsible | BenHajMbarekmohamedHedi

volume.H.(TP)| O

Teaching Lecture, interactive, direct instructions Self study H. | 27
methods
Module Probabilityand Statistics Version 09/2023

Coursadescription(Courseobjective):

numerical data.

studyof the lawsgoverningrandomevents,includingthe collection analysisjnterpretation, anddisplayof

Prerequisites: Keywords
- Probability
Basicalgebra - Statistics

- random experience

Specifimbjectivesof the course(OBJ):

Uponcompletionof this module,the studentwill be ableto:
OBJ 1: random variable study.

OBJ 2: Varianceandstandarddeviationcalculation.

Necessarynaterial:

RAS

2- Content__elements__ (Course)

Week(s) | Chapters/Contenliems

Goals

Chapter 1: Introduction to probability calculation

1. Basicconcepts

13 2. Probable spaceand probability
3. Conditional probability

4. Independence of events

5. Bayesformula

4h30

Atthe endof thischapter,the
student will be able to:

knowledge of the conditional
probability and Independenceof
events
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Chapter 2: Counting Methods and Probabilistic Combingtorial analysis ,
46 drawing schemes 4h30 Permgtatlpns,Arrangements ,
1. Enumeration method: combinatorial analysis Combinations and Urn models
2. Probabilistic drawing schemes:urn models
Chapter3: Randomvariables _
1. Generalanddistribution function able to calculate th&lathematical
7-10 | 2.Discreterandom variables 6h expectation,varianceandstandard
3. Continuousreal random variables deviation
4. Themoment generatingfunction
5. Transformation of random variables
Chapter4: Usuallaws Knowledgeof differentusuallaws
11-14 | 1.Discreetlaws 6h
2. Continuouslaws
3:.Content _elements __(Practical __ Work) e
Week(s) Activities/Contenttems No.HR Goals
4- Evaluation _methods & Marks distribution .
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(lest/QuizPresentationReport,
nfTest/QuizP Rep A VYes -NO

etc.)

DS- Supervise®uty Wlves 7 No 40%

EE- Written test (Finalexam) .Yes n No 60%

EP- Practicaltest (TR TPexam/ MP- Mini project)

o

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial _ : Average=40%DS+ 60%EE

Cl+TRnaterial

5- Evaluation criteria

Authorizeddocuments N Ye’No
Authorizedsearchengine ' Yesx No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

: Average=20%DS+ 20%EP 460%EE
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6- Web references  (useful links):

https://math.unidlyonl.fr/irem/IMG/pdf/PolyTunis A Perrut.pdf

1 Bernard Courtebras , At the school of probability , Press univ . Franche-Comté, 2006, 282
p.

1 Bernard Courtebras , Mathematizing chance, Vuibert, 2008

1 Virginie Delsart and Nicolas Vaneecloo , Statistical methods of economics and management ,
Presses Univ. Septentrion, 2010, 317 p.

None



https://math.univ-lyon1.fr/irem/IMG/pdf/PolyTunis_A_Perrut.pdf
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Course Specification

Numerical analysis

A [T =
Coded ELEG 212 Level/Semester | 1/S2 | Coefficient | 1.5 Credits 2
Course Electricakngineering Volume.H.(Cl)| 21h
Responsible | ZiedGarbouj Volume.H. (TP
Teaching Lecture, interactive, direct instructions Self study H. | 29
methods
Module Numericalanalysis Version 09/2023

Coursadescription(Courseobjective):

Thiscourseallowsstudentsto gainadvancedknowledgeof mathematicsanddevelopskillsto solve
engineering problems using mathematical techniques.

Prerequisites:

Keywords

L1 and L2 mathematics courses
Mathematicaltoolsat a BAC+2evel

- Dies
-Determinantof a matrix
-Functionsvith arealvariable

Specifimbjectivesof the course(OBJ):

OB.X: Solvenonlinearequationsnumerically.

Uponcompletionof thismodule,the studentwill be ableto:

OBJL: Numericallysolvea systemof linearequations.

Necessarynaterial:
RAS
2-.Content _elements  (COUISE). . .. . e eee e
Week(s) Chapters/Contenlttems No.HR | Goals
Chapterl: Solvinga systenof linearequations At the end of this chapter,
using direct and iterative methods the studentwill beableto:
1-3 -Introduction: 45 1-Show the existence and

* Definitionof a systemof equations.
* Existenceand uniquenes®f the solution.
* Resolutiorby the Cramemethod-

uniquenes®sfasolutionof
a system of linear
eguations.
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Gmug\ona

Theexactmethods: ApplyLUdecompositiorto
N v decompose a matrix.
Gauss'pivot
3-DescribeandApplythe
4-6 * LUdecomposition 4.5 Ppiyt
Gauss and.lUmethodto
* comparisorof the two methods(calculation solve a system of linear
cost). equations.
- Iterative Methods: ,
4-Describe and Apply the
* Generabrinciple Jacobi and GausSeidel
. methodto solvea systemof
7-9 * Jacobi'snethod: 45 _ _
linear equations.
* TheGaussSeidemethod :
5-Cite the convergence
* Comparisorof the two methods conditionsof the Jacoband
GaussSeidel methods
Chapter2: Solvinghortlinearequations At the end of this chapter,
— the studentwill beableto:
-Applicationexamples
) ) 1-Definethe Dichotomy
-Existencanduniqueness
method.
-Thedichotomymethod:
ym 2-Calculatehe numberof
1012 *Definition 4.5h iterations necessary to
solve
*Thedichotomyalgorithm
: , : a nontlinear equation b
*Estimatednumberof iterations _ a y
the dichotomymethodwith
*Order of convergence a given precision.
*Application
Newton'sMethod: 3-DefineNewton'smethod.
*Definition 4-Definethe convergence
. . conditions of Newton's
*Convergenceondition(Choiceof x_0)
method.
* Newton'salgorithm , _
1314 3h 5-Discusgshe choiceof the
*QOrder of convergence initial solutionof Newton's
L method.
*Application
. 6-Comparehe Dichotom
- Comparisorbetweenthe two methods. P y
method and Newton's
method
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3- Content___elements__ (Practical ____work)

Electrical ENGINEERING

Week(s) Activities/Contentitems

4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting
Z:ti)Continuousassessmer(tT est/QuizPresentationReport, A Yes -No
DS- Supervise®uty BWves 7 No 40%
EE- Written test (Finalexam) .Yes n No 60%

EP- Practicaltest (TR TPexam/ MP- Mini project)

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%DS+ 20%EP 460%EE

5- Evaluation criteria

Authorizecdocuments A YedliINo
Authorizedsearchengine ' Yesx No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)

Criteriond: Clarityand organization(2 points)

GrégoireAllaired b dzY SawdlySigarid optimization:Anintroductionto mathematicalmodelingand

simulation

https://celene.insacvl.fr/pluginfile.php/79706/course/overviewfiles/Analyse%20Num%C3%A9rique%20C

ours%20ver%202022_2023.pdf

Burden, R. L., & Faires, J. D. (2015). Numerical Analysis (10th ed.). Cengage Learning.
Keller, H. B. (1992). Numerical Methods for Engineers (2nd ed.). M&Braw

RAS
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Course Specification

AC machines

B a =]
Coded ELE@ 203 Level Semester | 2/S3 | Coefficient | 3 | Credits 3
Course Electricakngineering Volume.H.(CI) | 21h
Responsible | NadiaHAJJI Volume H.(TP)| 21h
Teaching Lecture, interactive, direct instructions Self study H. | 33
methods
Module ACmachines Version 09/2023

Coursalescription(Courseobjective):

Allow the student to understand the operation of rotating alternating current electrical machines
(asynchronous machines and synchronous machiréssd on the principles of electromagnetisim.
addition, this courseallowsyouto understandthe characteristicspecifido differenttypesof machinesand
their importance in the industrial field.

Prerequisites Keywords
Asynchronoumachine, synchronous

Electrotechnicdyasicnotionsof electromagnetismElectrical

network, Direct currentnachines machine
Specifimbjectivesof the course( OBJ):
OBJL: Understandhow synchronousnachinesvork asalternatorsandmotors.

OB.X2 : Understanchow asynchronousnachinesvorkasgeneratorsand motors.

Necessarynaterial:

Asynchronoumachine(with squirrelcageandrings),Synchronoumachinegwith smoothpolesandwith
salientpoles) autotransformer field rheostat,startingrheostat,measuringdevicesdynamotachometer,
three-phasedoads.

2- Content__elements __ (Course )

Week(s) (Chapterd Content [No.HR Goals
Items
Generalnformation Understandhe operationof alternatingcurrentmachinesand
1-2 | on alternating 6H their constitutions, concept of rotating magnetfields, drive
current machines system, load torque and its variations.
Study of -Statorwinding, rotating magnetomotiveforce:fmm . circular,
3-5 | synchronous 9 fmm . elliptical,three-phasearmaturesuppliedby unbalanced
machines currents, singlehasearmature, winding coefficient.

(7]
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- Alternatoroperation:Principlee.m.f.induced

- Alternatorswith smoothpoles:Magneticarmaturereaction,
Equivalence coefficient, synchronous reactance diagram,
Poitierdiagram

- Salientpolealternator: Magneticarmaturereaction,diagram
with two synchronous reactances, Blondel diagram.

- Characteristiczeadingof PandQ,Loadcharacteristic®f an
isolated alternator, Load characteristics of an alternator
connected to a powerful network, Characteristics of the
synchronous motor.

- Alternatorcoupling:Paralleloperationof chargedalternators.
- Synchronoumotor operation:startingandcouplingto the
synchronous motor network.

6-7

Study of
asynchronous
machines

6H

-Motor operation:Constitution operatingprincipleof the three-
phase induction motor, slip, operation under load, equivalen
singlephase diagram, circular diagram (Construction and us
characteristics.

- Asynchronoumotor tests:loadtestwith measuremenof usefu
power, load test with evaluation of losses, use of the circula
diagram.

- Startup study:start-up by secondaryheostat,start-up by
reduction of the primary voltage.

- Speedvariation:actiononthe slip,variationin powerfrequency

- Singlephaseasynchronoumotor: principle characteristics,
starting, use.

- Singlephase collectormotor with seriesexcitation:principle,
switching, characteristic diagram, uses.

- Generatomperation:characteristicsareasof use.

3-.Content _elements _ (Practical __Work) e
Week(s)| Activities/ Content | No.HR | Goals
elements
constantsynchronouseactanceand Potierdiagrams:
- determinethe load characteristic/(l)at constantcos
Studyof the alternator directlyby a loadtest andindirectlyby meansof two direct
1 threephase 6 current test diagrams
- emptytest
- shortcircuittest
- dewattagetest.
Twosynchronougeactancediagram: HAGAest.
2 Connectiorof the 6 Mordey's characteristics attach an alternatorto the electrical
synchronousnachine networkanddeterminethe variationsof the inducedcurrentasa
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Electrical

to the network: functionof the excitationcurrentl(J)at constantpowerP.Howit
operation as a works in compensator synchronous will also be studied .
synchronousnotor
determinethe differentlossesn anasynchronousnotor,
namely:stator joulelosses rotor joulelosses stator ironlosses
Study and modeling - rotor iron losses mechanical losseauseful power. To carry
3 of the threephase out thisworkit isnecessaryo carryout: a no-loadtest, with a
asynchronousnotor short-circuited rotor (or blocked rotog)no-load transformer
test¢ reversed motor tesfshortcircuited stator).
Determinethe elementsf the equivalentdiagram.
Study of the three Determine, by measurement and simulation, the following
phaseasynchronous characteristicsC(g)(torqueasa functionof slip- C(I11)torque
4 | motor under load: as a function of absorbed current)
Lineamodeland
circle diagram. ¢ C(cos ) 'torque asa functionof powerfactor
Practicakexam,mini- ) .
12 A = . . Summativeevaluation
LINR2SOU R
4- Methods __evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousssessmer(fTest/QuizPresentationReport,
n Yes n No
etc.)
DS- Supervise®uty x Yes A No 20%
EE Written test (Finalexam) x Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=20% C@& 80%EP

ENGINEERING

100%Clmaterial
Cl+THRnaterial

: Average=40%D S+ 60%EE
: Average= 20%D S+ 20%EP #60%EE

5- Criteria devaluation

Authorizeddocuments ' YesxNo
Authorizedsearchengine ' YesxNo
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)




%lemw Electrical ENGINEERING

Group

LucLasne Electricaknergy:ElectrotechnicsMagnetism- Machinesg Networks EditionDunod,
2018

GuySéguierFrancidNotelet, Industrialelectricalengineering EditionLavoisier3rd edition,2006.
Wildi, T.(2006). Electrical Machines, Drives, and Power Systems (6th ed.). Pearson.
Nagrath, I. J., & Kothari, D. P. (2010). Electrical Machines (4th ed.). Tata Md{Braw

None
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Course Specification

Powerelectronicsl

L O A et e oot e e oo oot oot e e ee et eeeeeeee
Coded ELE@ 104 Levell Semester | 2/S3 | Coefficient | 2.25| Credits 3
Course Electricakngineering Volume.H.(Cl)| 21h
Responsible | SouhaBoukadida Volume.H.(TP) 10:30
Teaching Lecture,interactive, direct instructions Self study H. | 40
methods
Module Powerelectronicsl Version 09/2023

Coursadescription(Courseobjective):

- Acquiringthe basicNotions of powerelectronics.

- Knowthe functioningof semi- conductorsof powerat rpm of commutation.

Prerequisites Keywords
AnalogElectronics Singlephaseandthree-phaserectification,
controlledanduncontrolled.

Specifiobjectivesof the course( OBJ):

1 PowerelectroniccomponentsThyristor,Triac,NPNbipolartransistors switchingtransistors.

1 Uncontrolled rectification: Singlghase singlevave rectification, Doubkave rectification with
midpoint transformer, Singiphase doublevave rectification by Graétz bridge (PD2), Tkphase
singlewave rectification (P3), Thrgehase rectification byGraétz bridge ( PD3), Filterin
Rectification not ordered on industrial loads.

1 Controlledrectification: Singlewaverectificationwith thyristor, Doublewave controlledrectification
(PD2)All-thyristorthree-phasebridge(PD3) Applications.

Necessarynaterial:
PSIMsoftware

2- Content elements (Course )

Week(s) | Chapterd Contentltems| No.HR Goals
1-2 Componentpower 3H Know the operating principle of some power electronics
electronics components.

Studythe differentarrangements:

- Singlephasesinglewaverectification;

- Doublewave rectification with migpoint transformer,
Singlephasedoublewaverectificationby Graétzbridge(PD2
Graétzbridge rectification (PD3),Filtering, Uncontrolled
rectification on industrial loads.

35 Unorderedecovery 9
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Studythe differentarrangements:
6-8 Recoveryrder 9am - Singlewaverectificationwith thyristor,
- Controlleddoublewaverectification(PD2),
- Alkthyristorthree-phasebridge(PD3) Applications.
3-.Content__elements __(Practical  WOrK) e
Week(s) | Activities/ Contentelements No.HR| Goals
The student must master the different
010 Simple and double uncontrolled ah assemblies:
single- phase adjustment . - PD2 assembly (flow on a resistive loa
on an RC load and on an RL load).
- P2assembly.
The student must master the different
Right tri ph asé not ordered. assemblies:
11-12 3h
- P3assemblyflow onaresistiveload,on
an RQoad and on an RL load).
- PD3assembly.
The student must master the different
Controlledsingle- phaseandthree assemblies:
1314 . 4:30
- phaserectification. - Bridgemountingmixed
- P3assemblypasedon thyristors.
- PD3assemblpasedon thyristors.
4- Methods __evaluation & marks _distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(Test/QuizPresentationReport, .
nrestQuizP Rep n Yes n No
etc.)
DS- Supervise®uty < Yes n No 20%
EE- Written test (Finalexam) < Yes A No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) < Yes A No 20%

Material 100%TP : Average=20% C@ 80%EP

100%Clmaterial
Cl+TRnaterial

: Average=40%DS+ 60%EE
: Average=20%D S+ 20%E P+ 60%EE

5- Criteria  devaluation

Authorizeddocuments ' Yes ¥ No
Authorizedsearchengine ' YesP< No
(7]
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Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)

Criteriond: Clarityand organization(2 points)

Overviewof PowerElectronidDevicesAnd TheirCharacteristics

Power Electronics and Power SystemiC State ECE
Rashid, M. H. (2013). Power Electronics: Circuits, Devices, and Applications (4th ed.). Pearson.

Mohan, N., Undeland, T. M., & Robbins, W. P. (2003). Power Electronics: Converters, Applications, and Design |
ed.). Wiley.

None
X



https://ece.ncsu.edu/research/pes/
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Course Specification

Industrial automationand API

T a =]
Coded ELE@ 105 Levell Semester | 2/S3 | Coefficient | 3 | Credits 3
Course ElectricaEngineering Volume.H.(Cl)| 21
Responsible | MHALLAANIS Volume.H.(TP) 21
Teaching Lecture, interactive, direct instructions Self study H. | 29
methods
Module Automationindustrialand API Version 09/2023

Coursadescription(Courseobjective):

- Identifythe constituentelementsandmodela productionchainusingGrafcet
- Studyand masterthe programmingof an IndustrialProgrammableControllerAPI
- Knowthe architectureandcontrolof automatedsystems.

- Carryout supervisiorof an automatedindustrialinstallation

Prerequisites Keywords

Powerelectronicselectricaldiagram,logic

. X
systems, automatic

Specifiobjectivesof the course( OBJ):
OBXL: Modelingof automatedsystemausingthe GRAFCEdol

OB.2 : TranslateGRAFCHiiito equationsthat canbeimplementedusingAPIs

OB3B : Programa GRAFCE#ith differentprogramminglanguages

Necessarynaterial:

S#1200PLCsTPmodels(watertank, intersectionlights, cylindersetc.) Computer

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR| Goals
General information on automated systems : General Master the
1-2 information , Representation of an automated system , | 3N constituents of an
. . i automatedsystem
Operational part | control part interfaces , Acquisition
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chain and chain of action , Different approaches to
automation ,
Sensors, pre - actuators and actuators.
Industrial Programmable Controllers . Introduction,
Internal structure of a PLC (Microprocessor, Memory ,
Input - output interfaces , Power supply ) , Operation,
Environment of a Programmable controller,
34 Criteria for choosing a PLC, Interpretation and 3h Know the main
elementsofanAPI
application program , Cyclic operation , Processing
structure, Industrial inputs and outputs, Connection,
PLC environment , Automation levels , Examples of
automata: characteristics and performances.
GEMMA : Family of procedures ( operating , stopping
and fault procedures ) , Study of the most common Masterthe graphic
5-6 operating modes, Study of the most common stopping | 3h study guidefor on-
modes , Selection modes and conditions of evolution off modes
between them.
Master the
GRAFCET:Introduction, Basic concepts, Levels, Rules of operatingmodeling
7-8 evolution , Different points of view, Different structures , | 3h of an automated
Macro - step system using
GRAFCET
Implementation of a GRAFCET: Equation of a GRAFCET,
9-11 General rule , Different cases of equation , Management | 4:30 TraHSIatEQRAFCE-l
into equations
of start , stop and start modes emergency stop ,wiring .
PLC programming languages : Introduction, Structure Implement
of a program, Functional blocks, Standardized equationswith
12-14 languages , Comparison between different languages , 4:30 multiple
Instruction set, Main industrial programmable programming
controllers, Applications . languages
3- Content _elements _(Practical _WOIK) e
Week(s) Activities/ Contentelements No.HR| Goals
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Introduction to the use of the TIA PORTAL softwar
Creation of a project, choice of CPU for a Siemens [ Become familiar
1-2 PLC, hardware configuration (system flags, cadence f| 3h with the TIA
high-speed counter (HSC), PWM, etc.), presentatiol PORTAs&oftware
program blocks, API variables, etc.
API programming using SFC and FBD languagecome Masterthe SF@nd
35 familiar with SFC programming (GRAFCET) | 4:30 FBD programming
programmingusingthe flowchartsof a GRAFCESEquence. languages
API programming using Ladder and SCL languag Masterthe Ladder
6.8 become familiar with Ladder programming for bc 4:30 and SCL
variants  (asynchronous and  synchronous) { programming
programming using the SCL language. languages
o Know how to
Commandfor filling a water tank : Commandfor a TP .
9-10 . _ 3h programafilling
model for filling a tank via an sI’200 API.
control system
Know how to
Automation of a traffic light : manage the differen| roaramafire
11-12 operating modes of a model of a traffic light using an | 3h prog
management
1200 API.
system
1314 Practicalexam 3h Summativeevaluation
4- Methods _evaluation & marks _distribution
Typeof assessment YesNo TxWeighting
CG Continuousassessmen(Test/QuizPresentationReport, - .
n Yes n No
etc.)
DS- Supervise®uty N Yes A No
EE- Written test (Finalexam) N Yes A No
EP- Practicaltest (TP- TPexam) N Yes n No

Material 100%TP : Average=20% C@ 80%EP

100%Clmaterial
Cl+TRnaterial

: Average=40%D S+ 60%EE
: Average=20%DS+ 20%EP+ 60%EE

5- Criteria  devaluation

Authorizeddocuments
Authorizedsearchengine

) Yes | No
‘1 Yes] No

Criterionl: Understandingf the content(4 points)
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Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criterion4: Clarityand organization(2 points)

Manufacturing applications of automation and robotics

F. Basile, P. Chiacchio and D. Gerbasio, "On the Implementation of Industrial Automation Systems Based
on PLC," in IEEE

Transactions on Automation Science and Engineering, vol. 10, no. 4, pp. 990-1003, Oct. 2013, doi:
10.1109/TASE.2012.2226578.

Bolton, W. (2021). Programmable Logic Controllers (7th ed.). Butterworth-Heinemann.

Mohan, P. (2003). Industrial Automation and Robotics. Laxmi Publications.

None
X



https://www.britannica.com/technology/automation/Manufacturing-applications-of-automation-and-robotics
https://www.britannica.com/technology/automation/Manufacturing-applications-of-automation-and-robotics

%lemm Electrical ENGINEERING

Group

Course Specification

Systemanalysisand control

T a =]
Coded ELE@ 106 | Levell Semester| 2/S3 | Coefficient | 2.25 | Credits 3
Course ElectricaEngineering Volume.H.(Cl)| 21
Responsible | HassanMessaoud Volume.H.(TP) 10.5
Teaching Lecture, interactive, diredhstructions Self study H. | 43.5
methods
Module Systemanalysisand control Version 09/2023

Coursadescription(Courseobjective):
Mastercertainindustrialprocessontrolmethods

Prerequisites Keywords

Systemdinear, systemsenslaved Analysis synthesis corrections

Specifiobjectivesof the course( OBJ):
OBJ}4: Systemsnodeling

OBX : Toolsanalysis

OBJ : Digital correctionsynthesigechniques

Necessarynaterial:

Computers

2- Content__elements__ (Course )

Week(s) | Chapterg Contentltems No.HR| Goals
Chapterl: Modeling systemsn state space

Understand the

- Definitionof the equationof state conceptof the equation
1-3 - Passagdérom an equationof stateto a transferfunction 45 of state and its

- Solvinghe equationof state advantages compare(

- Caseof multivariablesystems to the transfer functiof

- Exercises

_ _ Understand the
Chapter2:Analysisof systemdn state space

4 15 concept of
- Controllability:Concepbf controllablesystem, ' controllabilityof a
controllability matrix,controllability condition system
(g3 )




{/ Electrical ENGINEERING
E P I Educational
Group
Understand the
5 ObservabilityConcepbf observablesystempbservability 15 concept of
matrix, observability condition, exercises ' observabilityof a
system
Chapter3: Identifying Systemdinear
Learnhowto identi
- Systemandmodel h ) ffy
I e parameters of a
6-8 - Identifyingmodelparameters 4.5 P )
. modelgoverning an
1 Nonrecursivdeastsquaresnethod
] unknown system
1 Leastmethodsquaregecursive
- Exercises
Chapter4: Controlby the dominant pole method
P y P Understand the
- Presentatiorof the dominantpolemethod principle of
o-11 - Structureof the corrector 45 synthesizing digital
- Methodfor summarizingcorrectorparameters corrector and its
- Orderlaw implementation
- Exercise
Chapter5: Controlby the pole placementmethod
P yihepolep Understand the
- Presentatiorof the poleplacementmethod principle of
12-14 - Structureof the corrector 4.5 synthesizing digital
- Methodfor summarizingorrectorparameters corrector and its
- Orderlaw implementation
- Exercise
3-.Content _elements. __ (Practical . WorK) e
Week(s) Activities/ Contentelements No.HR| Goals
Identification of the parametersof a secondorder model
" , Validatetheresults
11 - Acquisitiorof input output measurements 3 .
_ theoretical
- Non recursivemethod
- Methodrecursive
Implementationof the dominant pole method Understand the
L implementationof
12 - Determinationof the controllaw 3 )
_ numerical control
- Implementation
_ methods
- Tracingoutput, referenceandorder
Implementingthe pole placementmethod Understand the
L implementationof
13 - Determinationof the controllaw 4.5 )
, numerical control
- Implementation
_ methods
- Tracingoutput, referenceand order
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4- Methods __evaluation & marks _distibution .
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(lest/QuizPresentationReport, -
nfTest/QuizP Rep A Yes A No
etc.)
DS- Superviseduty 'H Yes n No 20%
EE- Written test (Finalexam) H Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) 'H Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE

Cl+TRnaterial : Average=20%DS+ 20%EP+ 60%EE

L RO (1 (T (= WA= L (VT= o o I A

Authorizeddocuments :f Yes 'HNo
Authorizedsearchengine ' YesHNo
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)
Criteriond: Clarityand organization(2 points)

SystemdAnalysisand Control- Lecturel - Matthew M. Peet
ControlSystemAnalysis an overview
EE3413:Analysisand Desigrnof ControlSystems

ME 4555: System Analysis and Control

Ogata, K. (2010). Modern Control Engineering (5th ed.). Prentice Hall.

Dorf, R. C., & Bishop, R. H. (2016). Modern Control Systems (13th ed.). Pearson.

7- Working environment  (Facilities necessary

None
X

for learning)



https://control.asu.edu/Classes/MAE318/318Lecture01.pdf
https://control.asu.edu/Classes/MAE318/318Lecture01.pdf
https://www.sciencedirect.com/topics/engineering/control-system-analysis
https://ceid.utsa.edu/ataha/teaching/ee-3413-analysis-and-design-of-control-systems/
https://laurentlessard.com/teaching/4555-system-analysis-and-control/

%PI“UC‘“W Electrical ENGINEERING

Group

Course Specification

Advancedechniques

. GC Al e
Coded ELE@ 107 ‘ Level Semester‘ 2/S3 ‘ Coefficient | 1.5 | Credits 2
Course Electricakngineering Volume.H.(Cl) | 21h
Responsible | FaycaHamdaoui Volume.H. (TP)
Teaching Lecture, interactive, direct instructions Self study H. 28
methods
Module Advancedechniques Version 09/2023

Coursadescription(Courseobjective):
Thiscourseallowsstudentsto masterandknowhowto useadvancedechniquesnpamelyfuzzylogic,
neuralnetworksandgeneticalgorithms.

Prerequisites Keywords
Optimizationcoursealgebracoursepasicautomatiacourse Neuralnetworks,fuzzylogic,geneticalgorithms

Specifiobjectivesof the course( OBJ):
OB : Knowthe differentparts of a fuzzyinferencesystemandknowhowto useit to developcomplex
applications.

OB.2 : Knowandknowhowto usethe basicmodelsof neuralnetworksand associatedearning
algorithms.

OBXB: Knowhowto usegeneticalgorithmsto solveoptimizationproblems

Necessarynaterial:
Coursesupport+board

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals
Fuzzyogic:Introduction,Fuzzysettheory,Membership

1 : _ 1.5h OBl
function,Fuzzyperations

2 Fuzzyogic:FuzzyeasoningPeffuzification 1.5h OBl

3 Fuzzyogic: Fuzzynferencesystem:Rulebasisand 1.5h OB

inferencefuzzyPID
4 Logicfuzzy: directedwork 1.5h OBl
Artificial NeuralNetworks:Principleof operationof the

5 e 1.5h OB2
neuron,artificial neuralnetworks
6 Artificial NeuralNe.two.rks:GeneramodeIof the artificial 1.5h OBD
neuron,Characterizatiomf ANNs honloopednetworks,
(s |

L J



%PIEducatonat Electrical ENGINEERING

Group

7 Artificial NeuralNetworks:Multilayer PerceptrongMLP: 15h OBD
MultilayerPerceptron)RecurreniNetworks '
Artificial NeuralNetworks:LearningANNSsuperviseénd
8 . GANNS(sup 1.5h OB3
unsupervised)
9 Artificial NeuralNetworkstutorials 1.5h OB3X
10 Artificial NeuralNetworkstutorials 1.5h OBX
11-12 Algorithmsgenetics principle 3h OBXB
1314 Algorithmsgenetics tutorials 3h OBB
3-.Content _elements _ (Practical __ Work) e
Week(s) Activities/ Contentelements No.HR Goals
X X X X
X X X X
4- Methods _evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(Test/QuizPresentationReport, . .
"estQuizP Rep n Yes n No
etc.)
DS- Supervise®uty N Yes n No
EE- Written test (Finalexam) n Yes n No
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes A No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Criteria devaluation

Authorizeddocuments ‘Yes
Authorizedsearchengine :No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links ):
Introductionto NeuralNetworkin MachineLearning

Neural Network an overview
FuzzysystemsConceptsMethodologies,Tools,andApplicationg3 Volumes)
Advancesn FuzzySystems

Rashid, M. H. (2013Rower Electronics Handbook: Devices, Circuits, and Applications (3rd ed.). Butterworth
Heinemann.

87

Chiasson, J. N2005).Modeling and HigererfoPnance (iontrol of Electric Machines. WIEEE Press.
L J


https://www.analyticsvidhya.com/blog/2022/01/introduction-to-neural-networks/
https://www.sciencedirect.com/topics/neuroscience/neural-network
https://www.hindawi.com/journals/afs/

7- Working environment  (Facilities necessary for learning)

None
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Course Specification

Programmingand Embeddedsystemdngineering

L GO A oot e e oo e e em e eemeeeeee et ee e e eeeeeeeene
Coded ELE@ 108 Level Semester | 2/S3 | Coefficient | 1.5 | Credits 2
Course Electricakengineering Volume.H.(Cl)| 21h
Responsible | ThsenJabri Volume.H. (TP
Teaching interactive, direct instructions,Project Based Self study H. | 28
methods
Module ProgrammingandEmbeddedsystemsEngineering Version 09/2023

Coursadescription(Courseobjective):

Theobjectiveof this moduleis to familiarize studentsvith atool developmentvidely usedtoday
in network applications; languagéPythonscript .

The student must also master the implementaitios microcontroller (Raspberry Rind learn to
work in parallelunderafl s t a nLihaxrand®n a Raspberry Pi, by synchronizinghetwo and
beingableto runthefirst executablesn RaspbernyPi.

Prerequisites Keywords

ASystemsnformationandprogramming ProgrammingRaspberry

Specifimbjectivesof the course( OBJ):

OBJ1: Introducethe fundamentatotions ofthe Pythonlanguage.
OBJ 2: Know how towrite or interpret script@pplied tosystem operationgs Python
OBJ3: Gettingto knowthe RaspberryPi microprocessosystem

OBJ 4 : Studythemaincomponent®f thechosercard:processormemory,
communication bus, GPIO, interrupt controller, input/output interfaces

OBJ5: Connect different modules to the microcontroller: sensors (ultrasonic sensor,
temperaturesensoretc.),actuatorgcurrentmotor,displays(LCD display,7-segmentisplay,etc.),
camera, etc.

OBJX : Carryoutthemicrocontrolleprogrammingstepg(developmenin C, python,
embeddedLinux, etc.),ensuredebuggingandloadingof the applicationonthe memoryandfinally test
and validate the system.

Necessarynaterial:

Raspberrylboard, sensorsactuators




JE PIEducaNonat
Group

2- Content__elements _ (Course )

Electrical ENGINEERING

Week(s) Activities/ Contentelements No.HR

Goals

1-2 3h
Introductionto thePython

1. Variablestypesof variablesandtheir
operators

2. Inputs/outputs3Simpleandnested
conditions4 Simpleandnestedoops

Language

3-4 3h

5. Functions
6. Modules7 Containers8Someadvanced
programming concepts

Gettingstartedwith theRaspberry

Implementationof the GPIO port of the

Pi board Raspberry Pi board
3h
56 ConnectingaDHT11 Temperature Learnprogrammingwith pythonto readthe
and Humidity Sensor with temperature and humidity value from the
Raspberry Pi DHT11 sensor connected to a Raspberry
. . Learnhowto connectanultrasonicsensor
ConnectinganHC-SRO04Ultrasonic . .
7-8 ) . 3h to a Raspberry Pi board with a python
Sensor with Raspberry Pi card .
script.
Connecting PIR motionsensor Master connecting a motion sensor to a
9-11 . & . 4:30 RaspberryPi cardandprogrammingt with
with Raspberry Pi card
Python.
12-14 Practicalcase 4:30 Globalevaluation

3- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
;E)Continuousissessmer(ﬂ' est/QuizPresentationReport, « Yes A No 20%
DS- Supervise®uty N Yes n No
EE- Written test (Finalexam) n Yes n No
EP- Practicaltest (TR TPexam/ MP- Mini project) x Yes n No 80%

Material 100%TP : Average=20% C@ 80%EP
100%ClImaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE
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4- Criteria devaluation

Authorizeddocuments ' Yes i No
Authorizedsearchengine ' Yes] No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

1. E.Jakobowicz Pythonfor thedatascientistii Fromthe basicsof languagego machindearning,
Dunod,2019.

2. https://www.raspberrypi.org/

3. TeroKarvinen, Kimmo KarvineandVille Valtokarii S e n ®roArdginoandRaspberryPi 0
Editions Dunod, 2014

4. CharlesBell iBeginningsensometworkswith arduinoandraspberrypi 0 SpringerLibri,
2014

5. FrancoisMOCQ i RaspberryPi 3 or Pi Zeroi Exploit thefull potentialof your nanocomputer
» EditionsENI, 2016

None
X



https://www.raspberrypi.org/

JE PIEducaNonat
Group

Course Specification

Electrical ENGINEERING

Signaltransmission

T a =]
Coded ELE@ 109 Levell Semester | 2/S3 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering Volume.H.(Cl)| 21h
Responsible | HassanMessaoud Volume.H. (TP
Teaching Lecture, interactive, direct instructions Self study H. 28
methods
Module Signaltransmission Version 09/2023

Coursadescription(Courseobjective):

Presendifferentmethodsof modulationand demodulationof signalsfor their transmission

Prerequisites

Keywords

Signalprocessing

Modulation,Demodulation AM, FM,PM

Specifiobjectivesof the course( OBJ):

OoBX:

Understandhe purposeand principleof modulation

OB.2 : Knowthe differenttypesof analogmodulation

OB3B : Understandhe principleof demodulatiorwith a viewto recoveringhe transmittedsignal

Necessarynaterial:
X
2-.Content elements  (COUISe ) e
Week(s) Chapterd Contentltems No.HR | Goals
Chapterl: Signalmodulation
- . . Understandhe
- Insufficientsignalenergyto transmit
1 . . . 15 concept of
- Concepbf modulation:Modulating,carrier, i
modulation
modulated
- Differenttypesof analogmodulation




JE PIEducaNonat
Group

Electrical

ENGINEERING

Chapter2: Amplitude Modulation : AM
- Principle Understanding the
2-3 - AM SignalExpressioand Tracing 3H shapeandexpression
- Modulationindex of an AM signal
- AM SignalSpectrumSidebands
- AMsignalenergy
- Exercises
Chapter3: Frequencymodulation : FM
- Princ.iple . _ Understanding the
45 - FMSignalExpressioand Tracing 34 shapeandexpression
- Modulationindex of an FM signal
- Frequencgxcursion
Exercises
Chapter4: Phasemodulation: PM
- Princ?ple . - Understanding the
6-7 - PMSlgnglE?(preSS|oandTracmg 3H shapeandexpression
- Modulationindex of a PM signal
- Frequencgxcursion
Exercises
Chapter5: DemodulationAmplitude
Understand the
- Principleof demodulatioramplitude _
. . techniques for
- Selectiorof the signalto detect i
89 . I 3H restoring the
- Modulatedsignalrectification e
. moldingsignalfrom
- Peakdetection _
Lo the AM signal
- Eliminationof the DCcomponent
- Exercises
Chapter5 : Frequencydemodulation Understand the
- Transformatiorof a frequencymodulatedsignalinto techniques for
1012 an amplitude modulatedignal 4:30 resto.rlng_the
- Applicationof the amplitudedemodulatiormethod moldingsignalfrom
Exercises the FM signal
_ Understandinghe
13-14 Tutorials 3H
course
3-Content _elements _(Practical _wWork) e
Week(s) Activities/ Contentelements No.HR Goals




{/ Electrical ENGINEERING
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Group
4- Methods __evaluation . & marks _distribution .
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport, .
"TestiQuizP Rep H Yes n No
etc.)
DS- Supervise®uty 'H Yes N No 40%
EE- Written test (Finalexam) 'H Yes N No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) n Yes A No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP #60%EE

5- Criteria  devaluation

Authorizeddocuments :f Yes 'HNo
Authorizedsearchengine :f]  YesH No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

http://materiel-physique.ens

lyon.fr/Logiciels/CD%20N%C2%B0%203%20BUP%20DOC%20V%204.0/Disk%201/TEXTES/1995/07710229.P

DF

https://pedagogie.agtoulouse.fr/sii/system/files/202D7/10-ActI-MODEM NUM.pdf

EHaykin, S., & Moher, M. (2010mntroduction to Analognd Digital Communications (2nd ed.). Wiley.

Lathi, B. P., & Ding, Z. (200%odern Digital and Analog Communication Systems (4th ed.). Oxford University Pre

7- Working environment  (Facilities necessary

None
X

for learning)



https://www.connecthostproject.com/modulation1.html
https://www.connecthostproject.com/modulation1.html
https://www.connecthostproject.com/modulation1.html
https://www.connecthostproject.com/modulation1.html
https://www.connecthostproject.com/modulation1.html
https://pedagogie.ac-toulouse.fr/sii/system/files/2021-07/10-Act1-MODEM_NUM.pdf

%lemm Electrical ENGINEERING
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Course Specification
Sensorsand actuators
T a =]
Coded ELE@110 Levell Semester | 2/S3 | Coefficient | 1.5 | Credits 2
Course Electricakngineering Volume.H.(Cl)| 21
Responsible | SouhaBoukadida Volume.H.(TP) O
Teaching Lecture,interactive, direct instructions Self study H. | 27
methods
Module sensorandactuators \Version 09/2023

Coursadescription(Courseobjective):

- Raisestudents'awarenes®f the measurementhainsusedin ElectricaEngineering.

- Analyzethe problemsrelated to the amplificationand transport of weak signalsin the presenceof
commonmode.

- Presentinstrumentationandisolationamplifiers.

- Know different types of sensorsand actuators,and understandhow industrial instruments (sensors,
actuators) work.

Prerequisites Keywords

Electronicanalog Sensormeasuringchain,conditioner actuators.

Specifiobjectivesof the course( OBJ):

Measurementchains
Differenttypesof sensors
Pneumaticactuators
Actuatorshydraulic

—m —a = _a _=a

Actuatorselectric

2- Content__elements __ (Course )

Week(s) Chapterd Contentltems No.HR Goals
_ Know the metrological characteristics as w:
14 Measurementhains 6H as the conditioning assembliesof passive
sensors.
(o5 )




%PIEducatonat Electrical ENGINEERING

Group

Studythe differentsensors:

- temperature sensor (metallic resistors,

5-8 Differenttypesof sensors 6H
P thermistors and the thermocouple;

- displacemensensor;

- andlevelsensor.

-Pneumaticactuators
9-14 Actuators 9 -Hydraulicactuators

-Actuatorselectric

3- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
;E)Continuousassessmer(t‘l’ est/QuizPresentationReport, ﬁ Yes f~]>< No
DS- Superviseduty < Yes n No 40%
EE- Written test (Finalexam) # Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes i< No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

4- Criteria devaluation

Authorizeddocuments ' Yes ¥ No
Authorizedsearchengine ) YesP< No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

5-.Web references _ (.useful _links _):

SensoraindActuators:TechnologyndApplications

Sensors and Actuatord st Edition- D.A. Hall
Fraden, J. (2016Handbookof Modern Sensors: Physics, Designs, and Applications (5th ed.). Springer.

Bolton, W. (2015)Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering (6th

ed.). Pearson.



https://www.amazon.fr/Sensors-Actuators-Applications-Princeton-Brown/dp/1635492564
https://www.routledge.com/Sensors-and-Actuators/Hall/p/book/9781861250896

6- Working environment  (Faciliies necessary for learning)

None
X
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Course Specification

ProgrammableCircuits

T a =]
Coded ELE@ 111 Levell Semester | 2/S3 | Coefficient | 1.5 | Credits 2
Course Electricakngineering Volume.H.(Cl)| 21h
Responsible | LotfiBoussid Volume.H. (TP
Teaching Lecture, interactive, direct instructions Self study H. | 27
methods
Module ProgrammableCircuits Version 09/2023

Coursadescription(Courseobjective):

Study designand productionof programmabldogiccircuits

Prerequisites Keywords
NumbersystemsCombinatorialogic,sequential
logic PLAPALGALCPLDEFPGA ASIC

Specifimbjectivesof the course( OBJ):

Partl:

OBJL : Masternumbersystemgnaturalnumbersrelativenumbers fixed-point fractionalnumberssingle
and doubleprecision floatingpoint real numbers);

OB.2 : Masterthe designof digital circuitsbasedon combinatorialand sequentialogic;
OBX : Masterthe useof RAM& ROMmemaorycircuits
Partll:
OB3 : Masterthe programmingof PLAPAL GAL& PLDxcircuits;
OBJ : Masterthe programmingof CPLIX FPGAIrcuits;

OBJ : Introductionto the principleof manufacturingASIQircuits

Necessarynaterial:
None

2- Content__elements _ (Course )

Week(s) Chapterd Contentltems No.HR Goals

1-3 A CHZ1Historyof microelectronics 430 | OBJ1
A CH2Codingof information




{/ Electrical ENGINEERING
E P I Educational
Group
45 A CH3Combinationalogicandlogicgates 3h OBJ2
A CH4Sequentialogicandsequentiakircuits
6-7 A CH5RAM& ROMmemorycircuits 3h OBJ3
A CH6PLAandPALprogrammabldogiccircuits OBJ4
8-14 A CH7Complexprogrammabldogiccircuits(CPLD) 10:30 | OBJ5
A CH8Programmablayate arrays(FPGA)
A CH9 Specifiéntegratedcircuits(ASIC) OBJ6
3- Content elements (Practical work)
Week(s) Activities/ Contentelements No.HR Goals
4- Methods evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousssessmen(Test/QuizPresentationReport, . -
nfTest/QuizP Rep A Yes A No
etc.)
DS- Supervise®uty XYes n No 40%
EE- Written test (Finalexam) XYes A No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes A No

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial __ : Average=40%DS+ 60%EE

Cl+TRnaterial : Average=20%DS+ 20%EP 460%EE
5- Criteria  devaluation

Authorizeddocuments ] Yes X No

Authorizedsearchengine ' YesX No

Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criterion4: Clarityand organization(2 points)

6- Web references  (useful links ):

LionelTORRES,w S O 2 y FQireudgsRastPfeSentC dzii dzNISIKI/ROLYTEQbhiversityof
Montpellierll, http://www.lirmm.fr
BrianHOLDSWORTEIjveWOODSH 5 A Adgids § & AFrhEdition,eBooklSBN9780080477305.
Maxfield, C. (2004)The Design Warrior's Guide to FP@»arices, Tools, and Flavidewnes.
Ashenden, P. J. (201®igital Design: An Embedded Systems Approach Using WléRJan Kaufmann.

L 2 )


http://www.lirmm.fr/

%PIEducatonat Electrical ENGINEERING

Group

BertrandLeGal,a 5 A Rifciitte¢hnology- FPGAO A NOEXSEIRBATMECABordeauXNP Talence,
France 2014.

StepherBrown,ZvonkoVranesicg Fundamental®f Digital Logicwith VHDLDesign Secondedition,
ISBN10 : 0077221435, 2008.

GabrielCormierPh.D.jng.« Memoireet logiqueprogrammable», Universitéde Moncton,Cours;
Chapitre2, 2015.

lan Grout, « Digital systemalesignwith FPGAsnd CPLD£IsevieNewnes», ISBNL3:9780-7506-8397
5, 2008.

JanFrisoGroote LogicGates Circuits Processor€;ompilersand ComputersSpringer)] SBN10

: 30306855272021.

CatherineCatherineDouillard Digitalelectroniccourse { S Ij d45 & 8 Ref@do&Bretagne.
PirreLangloisg t N2 3 NJ lagi¢NebvbriSandcircuitsPLAPALGALand/ t [ BNE3B00Design
and implementationof digital systemshttp://creativecommons.org/licenses/bycsa/2.5/ca/

None



http://creativecommons.org/licenses/by-nc-sa/2.5/ca/
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Course Specification
LabView
L OO oo oo oo e oo e ee e ee oo e e eeeee e eeeeeeeeeeeeeee e
Coded ELE@112 Levell Semester | 2/S3 | Coefficient | 1.5 | Credits 2
Course Electricalngeneering Volume.H.(Cl)
Responsible | AdnenAlbouchi Volume.H.(TP) 21h
Teaching interactive, directinstructions,Project Based Self study H. | 26
methods
Module LabView Version 09/2023

Coursadescription(Courseobjective):

LabVIEW is a graphical programming environment used by engineers to develop automated resear
measurementyalidation,and productiontest systemsilt providesdevelopersvith configurableandactive
display elements, drivers to automate instruments, and data acquisition hardware. Additionally, it all
connectivity of other industry standard languages anotocols.

Prerequisites Keywords
Graphical environment, Virtual instruments, Data
Algorithmsandprogramming data structures, acquisition, connectivity and test automation,
data acquisition instrumentdrivers,modularprogramming Labview
ReaiTime.

Specifiobjectivesof the course( OBJ):

OBJ : Understandingof the LabVIEWenvironment: Gainin-depthknowledgeof the LabVIEWnNterface
and features.

OB.2 : Userinterface(Ul)DevelopmentLearnto designand createintuitive graphicaluserinterfacesfor
LabVIEW applications.

OB3: VisualProgramming:Mastergraphicalprogrammingusingflow chartsto createLabVIEW
applications.

OB3J : UsingAdd-ons:DiscoveanduseLabVIEWAdd-onsto extenddevelopmenfunctionality.

OBX : Preparationfor level 1 certification (CLAD)Preparefor possibld_abVIEVertificationto validate
the skills acquired.

Necessarynaterial:
Computers

2- Content _elements __ (Practical __work)




{/ Electrical ENGINEERING
E PIEducaNonat
Group
Week(s) | Chapterd Contentltems No.HR| Goals
Chapterl: GProgrammingand LabView Know graphical
rogramming, the
- domainof use. p g ;
_ interfaceandfeaturesof
- Component®fa VI, FrontPanel Diagram.
. . LabVIEW and the
1-2 - TypesofvariablesandconnectionsSearctor 03 _
. _ structure of a vi.
commands, Functions and selection of a tool.
- Structureof a LabVIEWrogram(.vi)andconstruction
of a simple VI.
- Quiz
Chapterll: Troubleshootingand Debugging: Effectivelydentifyand
. - . resolve programmin
- LabViewhelputilities, developmentanddebugging prog g
34 _ _ 3 problems.
techniques, error handling.
- LabViewDataTypes DataFlow,VITiming.
- Quiz.
Chapterlll: DevelopmentapplicationsModular Discover and use LabVIE
: : . . add-ons to extend
- ModularityunderLabView creationof a SubVis, . i
56 _ . 03 developmenfunctionality.
assignment of connectors and editing of Icons.
- Reuseof SubScrews.
- Quizzes
ChapterlV:iterative and conditional structures Usecontrolstructuresand
: " . loop structures correctly.
-8 - Loopgq While, For),structures(Conditionmultiple 3 P y
choice, Sequence).
- Datafeedbackinloops,tunnels,shiftregisters.
- Quizzes
ChapterV: TablesGraphsClustersand Files Group presentandrecord
data (tables, graphs,
- Concepteonstructiorandbasicfunctionsof tables. files)( grap
- Dataclusterserrors. '
9-10 - Clusterassemblefisassemble 03
- Datatracingandgraphtypes.
- Filetypes,file I/O vi (highlevelsJow levelsand
LabView files Measurements (. lvm ).
- Quiz.
Getting started with the LabVIEW environment and Learners how to effectively
implementationof the first program(.vi), manipulation ”a‘é'ga:he.L‘:bV'vaerface
11 of variables, creation and use of Svis. 1.5 | anduseasicleatures.
Understanddataflow
programming.
Programmingterative structuresandconditional Correcuseof controlstructures
12 structures. 1.5 and loop structures.
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Manipulationof tables,plotting andrecordingof data Manipulationof tablesand
13 (graphs). 15 recording of data.
14 Practicalexam(TPExam). 1.5 | Summativesvaluation.

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
CGC Continuousassessmen(Test/QuizPresentationReportetc.) | x Yes No 20%
DS- Supervise®uty N Yes n No
EE- Written test (Finalexam) N Yes n No
EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No 80%

Material 100%TP: Average=20%CC B80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE

5- Criteria devaluation

Authorizeddocuments ‘] Yes X No

Authorizedsearchengine ' YesXNo

Criterionl: Asses$earners'ability to effectivelynavigatethe LabVIEWhterfaceand usebasic
functionality. (03 points)

Criterion2: Assessmerntf the ability to createuserfriendlyandintuitive userinterfaces 02 points)
Criterion3: Assessmertf the ability to useflow chartsto developfunctionaland structuredprograms (
05points)

Criterion4: Correctuseof controlstructuresandloop structures( 05 points).

Criterion5: Assessmentf the ability to effectivelyidentify andresolveprogrammingproblems (05
points)

6- Web references  (useful links ):

Author, Title, URLYear

National Instruments, LabVIEW Help: Official National Instruments (NI) documentation,
https://www.ni.com/documentation/en/labview/ Thedocumentationsupdatedregularly.
NationallnstrumentsLabVIEVBasicd: NationalInstrumentsOnlineCourse,
https://learn.ni.com/training?node=1635423Coursavailabilitymayvary.

Travis, J., & Kring, J. (2007). LabVIEW for Everyone: Graphical Programming

Made Easy and Fun (3rd ed.). Prentice Hall.

Bitter, R., Mohiuddin, T., & Nawrocki, M. (2006). LabVi&dianced
Programming Techniques (2nd ed.). CRC Press.

7- Working environment  (Facilities necessary for learning)

None
LabVIEWat least2020,https://www.ni.com/en/support/downloads/software
products/download.labview.html#487445



https://www.ni.com/documentation/en/labview/
https://learn.ni.com/training?node=16354231
https://www.ni.com/en/support/downloads/software-products/download.labview.html#487445
https://www.ni.com/en/support/downloads/software-products/download.labview.html#487445
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Course Specification

Powerelectronics2

T a =]
Coded ELE@203 | Levell Semester | 2/S4 | Coefficient 2.25 | Credits 3
Course Electricakengineering Volume.H.(Cl)| 21
Responsible | SouhaBoukadida Volume.H. (TP) 10h30
Teaching Lecture, interactive, direct instructions Self study H. | 39
methods
Module Powerelectronics2 Version 09/2023

Coursadescription(Courseobjective):

1 Andstudythe functionof the choppers.
1 Studythe operationof switchingpower supplies.
1 Andstudythe operationof its single- phaseandthree - phaseinverters.

Prerequisites Keywords

Choppers; singkphase andhree-phase switching

electronicof power1l . .
power supplies an¢hverters .

Specifimbjectivesof the course( OBJ):

- Studythe functi on of the choppers( Direct Choppers; Indirect Link Choppersand Reversible
Choppers) .

- Studythe operationof switchingpower supplieq FlybackStructureand ForwardStructure).

- Andstudythe operationof its single- phaseandthree - phaseinverters.

Necessarynaterial:
PSIMsoftware

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals

Choppers: Direct choppers (Series, paral
Indirect connection choppers (Inducti
accumulation, capacitive accumulatior
Reversible choppers (In current, in voltage,
doublyreversible).
Roleanddomainapplication
Flybackstructure

Forwardstructure
Roleanddomainapplications

Inverterssinglephase

14 ChopperAssemblies 6H

59 Switchingoowersupply 7:30

10-14 Inverters 7:30

—a —a _a|_a _=a o

Invertersthree-phase
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3- Content elements (Practical __ work)

Week(s) Activities/ Contentelements No.HR | Goals
- Study of series and parall
: choppers.

-9 ChopperAssemblies 3h - Studyof reversiblecurrent
choppers and 4juadrant
choppers.

9-11 Switchingpowersupply 3h - Study of a switching
power supply

- Study of inverters single
11-13 Inverters 4:30 phase
- Study of inverters three-
phase
4- Methods ___evaluation & marks _distibution .
Typeof assessment YesNo TxWeighting
CC Continuousssessmen(Test/QuizPresentationReportetc.) ﬁ Yes F] No
DS- Superviseduty ’< Yes n No 20%
EE- Written test (Finalexam) # Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) i Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Criteria  devaluation

Authorizeddocuments ' Yes ¥ No
Authorizedsearchengine ) Yesp< No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Overviewof PowerElectronidDevicesAnd TheirCharacteristic®ower Electronics and Power SysterhiC

State ECE
Rashid, M. H. (2014Rower Electronics: Circuits, Devices, and Applicaddh®d.). Pearson.

Mohan, N., Undeland, T. M., & Robbins, W. P. (20BEYwer Electronics: Converters, Applications, and Design



https://ece.ncsu.edu/research/pes/
https://ece.ncsu.edu/research/pes/

(3rd ed.). Wiley.

7- Working environment  (Facilities necessary for learning)

None
X
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Course Specification

VHDL technologyand synthesis

T a =]
Coded ELE@ 204 Levell Semester | 2/S4 | Coefficient 2.25 | Credits 3
Course ElectricaEngineering Volume.H.(Cl)| 21
Responsible | AbdessalenbenAbdellaoui Volume.H.(TP) 10:30
Teaching Lecture, interactive, direct instructions Self study H. | 43
methods
Module Electronic Version 09/2023

Coursadescription(Courseobjective):

Learn to design a digital electronic system through VHDL modeling, simulation in deretopment
environment and RTL/Logic synthesis.

Prerequisites Keywords

Hardwarearchitecture hardwaredesign,VHDL,

digital electronics . . .
simulation, synthesis, FPGA

Specifiobjectivesof the course( OBJ):

OBJ1: Understandhe basicconceptof designingcomplexintegrateddigital electronicsystems
andcircuits:The stages ahodeling, simulatiomnd synthesisrepresentatiormodels, notions of
levels of abstraction and type of description, typical design flow: Synthesessyisthen,
behavioral, register transfer, logical and physical levels

OB.2 : Beableto write a VHDLdescriptionwith its differententities:declarationof libraries,entity ,
architecture, etc.

OBJJ: Beableto describehe structureof a complexdigital systemthrougha structuraldescriptionusing
several components to be mapped to constitute the architecture of the system

OB3 : Differentiatebetweenconcurrentinstructionand sequentiainstructionfrom a form and
application point of view

OBJ : Beableto describecombinatorialand sequentiacomponentsisingsequentiabind concurrent
instructions

OBJ 6 Be able to describe the behavior of the architectura cbmplex digital system by associating th
behavioralprocessesf the combinatorialand sequentiacomponentghat composeat oneby oneor by
associating the behavior of several components in the same process

OBJ/ : Beableto write atesbenchn VHDLlandperformdevelopedystemsimulation

OBXB: Beableto gothroughthe different stagesof designinga digital system frommodelingto
implementation on FPGA through the synthesis and implementation stages




{/ Electrical ENGINEERING
E PIEducaNonat
Group
Necessarynaterial:
PCFPGAard
2:.Content  elements  (COUISE ) e
Week(s) Chapterg Contentltems No.HR | Goals
Chapterl: Basicconceptsof digital integrated circuit
design
- Introduction to thedigital design of complex
electronicsystemsand circuits: Thestagesof
OBJ1Understand

modeling, simulation and synthesis

the basicconceptof

- Representatiomodels:Concept®f levelsand 3 designing complex
12 domains i iqi
(2x1.5) integrated digital
- Typical design flow: Syntheses at the system, electronic systems
behavioralregistertransfer,logicalandphysical and circuits
levels
- HDLmodelsand specificatioanguages
- VHDLinterestin the design
Chapter2: VHDLdesignunits and descriptiontypes
- Descriptiorof an entity: Entity (ENTITY)
- Descriptiorof an architecture
- Descriptiorof a configuration OBJ2Understand
- Packagebescription Beingableto write a
- Generaktructureof a VHDLdescription 15 VHDL description
3 - Descriptiortypes: with its different
Structural description (1x1.5) | entities: declaration
Dataflow typedescription of libraries, entity ,
architecture, etc.
Controlflow type description
Chapter3: Hierarchicaldescriptionwith VHDL structural OBJ3Be able to
description 3 describehe structure
4-5 of a complex digital
- Decompositiorf the architectureof a complexdigital (2x1.5)

system intcstructural elements

system through a
structuraldescription
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- Structuraldescription using several
components to be
mappedto constitute
the architecture of
the system

Chapter4: VHDLDescriptionof TestBencHor Simulation OI?J?Be able to.
3 write atestbenchn
6-7 - Structureof a testbench VHDL and perform
- After statement (2x1.5) | simulation of the
- wait statement developed system
Chapter5: VHDLinstructions OBJ4Differentiate
between concurrent
instruction and
89 - Concurrentnstructions 3 sequentiainstruction

- Sequentiainstructionsandthe conceptof process from a form and

- Theconceptof signalandvariable application point of
view
OBJ5Be able to
describe
combinatorialand

Chapter6: Descriptionof combinatorialcomponentsand 45 sequential
10-12 | Sequential components componentsising
(3x1.5) | sequential
instructions and
concurrent
instructions
OBJ6Be able to
3 describehe behavior
13-14 | Chapter7: Descriptionof a completesystem of the architectureof
(2x1.5) | a complex digital
system
3-.Content _elements. __(Practical  WorK) e
Week(s) Activities/ Contentelements No.HR | Goals
Familiarizationwith simulationtools OBJ7Be able to
. . : . . 3 write a tetbench in
7 - Getting started with a simulation tool ( ModelSim ,
. . . . I VHDlandcarryout
simulationunderISE)Creationof a project,Compilation (1x3)
and Simulation of a VHDL description.




JE PIEducaNonat
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- Useatest benchto generatethe stimuli. the simulationofthe
developed system
- Organization of a project into different files for P y
simulation(separationof designand Test bench).
Simulationof examplesof combinationalcircuits
Studythe exampleof adder/subtractorcircuitsaccording
to a structural description and a behavioral description
The following points will be covered: OBJ7Be able to
_ _ " _ 3 write a tetbench in
- Hierarchicalecompositiorof a design
8 VHDL and carry out
- Descriptiorof arithmeticoperators(+/ -) for signedand (1x3) | the simulationofthe
unsigned numbers developed system
- Simulationof designsdesignedor the verificationof
operations and the extent of representable numbers
according to the size in number of bits
Simulationof sequentialcircuitexamples
OBJ7Be able to
Description in VHDL and simulation of a programmablé 3 write a tetbench in
9 counter: counter / down counter withlaading input, a VHDL and carry out
loadingcontrolinput, a countingactivationinput (count (1x3) | the simulationofthe
enable), a counting direction control input and a developed system
Asynchronous Reset input
. . : OBJ 5Be able to go
Synthesi@ndimplementationon FPGA. _ g
throughthedifferent
- Manipulationof FPGAbasedcardsthroughthe studyof stagesof designinga
10 the implementationof a binarydecoder- 7 segmenton a 15 digital system from
Spartan3/6 FPGhased card. modeling to
implementation on
FPGA
4- Methods _evaluation & marks _distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport,
TestQuizP Rep H Yes n No 20%
etc.)
DS- Supervise®uty H Yes n No 20%
EE- Written test (Finalexam) H Yes A No 60%
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EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes 'H No

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%CCt 60%EE

5- Criteria  devaluation

Authorizeddocuments :f Yes H No

Authorizedsearchengine ' YesH No

Criterionl: masteryof language(5 points)

Criterion2: masteryof the developmentool (2 points)

Criterion3: masteryof the architecturalaspect(8 points)

Criterion4: masteryof the methodologicahndtechnicalaspect(simulationand synthesisf5 points)

VHDLTutorial:Learnby ExampleF.Vahidand R.Lysecky J.Wileyand Sons,
http://esd.cs.ucr.edu/labs/tutorial/, 2023

VHDILT utorial, https://www.javatpoint.com/vhd|, 2023

erry, D. L. (2002). VHDL: Programming by Example (4th ed.). M&{Br&aucation.
Bhasker, J. (2009). VHDL Primer (3rd ed.). Prentice Hall.

Simulationand synthesidool for FPGA
o VIVADO
o ModelSim



http://esd.cs.ucr.edu/labs/tutorial/
https://www.javatpoint.com/vhdl
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Course Specification

DSParchitectureand programming

Electrical ENGINEERING

L O A et e oot e e oo oot oot e e ee et eeeeeeee
Coded ELE@ 205 Levell Semester | 2/S4 | Coefficient | 1.5 | Credits 2
Course Electricakengineering Volume.H.(Cl)| 21h
Responsible | IhsenJabri Volume.H.(TP) 0
Teaching Lecture, interactive, direct instructions Self study H. | 27
methods
Module DSHRarchitectureand programming Version 09/2023

Coursadescription(Courseobjective):

This course presents basic knowledge
dedicated to different applications of digi

skills on software and hardware optimization techniques of thieedpggorithms. Knowledge @
assembly and C programming language is required for understand and execute DSP mech

on the embedded computer architecture of pr
tal signal processing (DSP) and theoretical and g

Prerequisites

Keywords

SignalProcessingndMathematicrogram
from Previous Years

RISCprocessorgipeline,addressingnodes
assembly programming

Specifimbjectivesof the course( OBJ):

implementation of the DSP by:

At theendof this coursethestudentwill beableto understand theinterest,architectureand

OBJ 1: Knowledgeof Applicationsand DSRperformance

OBJ 2: Discoveryof the Architecture instructionsandspecificaddressingnodes
OBJ 3: Programmingn assemble(linear,real) andn C

OBJ 3: Masteryof softwareandhardwareoptimizationtechniques

Necessarynaterial:

None

2- Content _elements  (Course )

RISCprocessoarchitecture

Week(s) Chapterd Contentltems No.HR Goals
Chapter 1: Neumarvs. HarvardArchitecture
-Addressingnodes
1-3 4.5h

-Classificatiorof processors
-Theconcepiof pipeline
-Theconceptbof DELAY SLOTS
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46 Chapter 2: 4.5h gg(:) pro?essoarchitecture
-DSPperformance
C6xDSPs - Developmenbf applicationsona DSP

210 | Chapter3: 6 -Instructionset/ NOPs
-Linearassembleprogramming
-Realassembleprogramming
-Optimizationtechniques

DSPprogramming

Chapter 4:
11-14 6 -Dependencygraph

Hardwareandsoftwarepipeline _ _
-Creationof theschedulingable: Prolog,

Loop and Epilog

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting

CG Continuousaissessmen(Test/QuizPresentationReportetc.) | | Yes x No

DS- Supervise®uty x Yes n No 40%

No 60%

S

EE- Written test (Finalexam) x Yes

EP- Practicaltest (TR TPexam/ MP- Mini project) Yes x No

5

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Criteria  devaluation

Authorizeddocuments ' Yesx No
Authorizedsearchengine ' Yesi No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links ):

[1] A.TisserandDSPprocessorsledicatedto digital signalprocessingl.IPseminar,2003.
[2] BoresSignaProcessingwww.bores.com)

[3] C.Odet.Courseon DSPINSALyon,2005.

[4] BerkeleyDesignTechnologylnc.www.bdti.com( June2006)

None
X



http://www.bores.com/
http://www.bdti.com/
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Course Specification

Imageprocessing

B =] o S
Coded ELE@ 206 Level | 2/S4 | Coefficient | 3 | Credits 3
Course ElectricaEngineering Volume.H.(Cl)| 31.5
Responsible | Mehrezabdellaoui Volume.H.(TP) 10.5
Teaching Lecture, interactive, direct instructions Self study H. | 26
methods
Module Imageprocessing Version 09/2023

Coursadescription(Courseobjective):

This module aims to introduce students to digital image processing techniques from image acquisiti
throughimageenhancemenandfiltering aspre-processin@ndarrivingat analysighroughthe studyof
segmentation in using global and regional approaches.

Master software tools to create algorithms for processing, analyzing and understanding digital imag
Useof statisticaltoolsfor understandinganddescribingligital imagesthroughlocaldescriptorsandglobal
descriptors.

Explorehe applicationsof imageprocessingn differentfields.

Prerequisites Keywords
Matrix calculation digital data coding,digital signal Imageenhancementimagefiltering, image
processingalgorithmsandprogramming segmentationregionapproach

Specifimbjectivesof the course( OBJ):

OBJ : Knowthe foundationsof digital imageprocessingystems.
OBJX : Masterthe acquisitionof digital images.

OBJ3 : Masterthe different spacesof colorrepresentation.

OBJ 4 : Knowthe differentparameters of the raster image.

OBJ 5: Know the image enhancement tools.

OBJX¥ : Knowthe methodsof linearandnonlinearfiltering of digital images
OBJ7 : Knowthe methodsof frequencyfiltering of digitalimages
OBX : Mastersegmentatiommethodsby thresholdingmages
OBX : Mastersegmentatiormethodsusingimageregionapproach
OBJL0 : Masterthe differentapproachego imagedescription
OBJ1 : Masterimageclassificatiormodels

OBX2 : Mastershaperecognitiontools.

2- Content__elements__ (Course )

| Week(s) ‘ Chapterd Contentltems ‘ No.HR | Goals




JE PIEducaNonat
Group
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Chapterl - Introductionto imageprocessingBasic
elementsHistory,variousapplications

15

OBJ1

1-2

Chapter 2; Coding and representation of images:
Imageacquisition colorrepresentationrasterimage
parameters (histogram, brightness, contrast,
entropy),

OBZ, 3,4

Chapter 3 Image preprocessing: image
enhancemengstretching equalization)filtering
(linearandnonlinear) frequencyfiltering

OBX, 6,7

Chapter - Imagesegmentationneighborhood,
connected pixels, region, thresholdibgsed
approachregionbasedapproaches

OB3&B,9

1011

Chapter 5Image descriptors: local description of
images: feature vector, global descriptors (color,
texture),localdescriptordSIFTSURM)eepfeatures
), imageclassifiersshaperecognition

OB10,11,12

3- Content

Activities/ Contentelements

TP1:Gettingstarted

1/ Gettingstartedwith the software

2/ ReadinganddisplayingzDand 3Dimages

3/ Differentstatisticaltools: Histogram Brilliance,
contrast

4/ Imageenhancementechniques

1h30

OB2,3,4

TP2:1magefiltering:

1/ Linearfiltering of digital images

2/ Nontlinearfiltering of digital images
3/ Filtering morphological

OBX&,6,7

TP3:magesegmentation:

1/ Imagebinarization:global,adaptiveandmanual
method

2/ Imagesegmentatiorby multiplethresholding
3/ Image segmentation by region approach

4/ Imagesegmentatiorusingthe K- meansmethod

OB3&B,9

12

TP4Descriptiorofimages:
1/Co-occurrence matrix
2/LBPlocalbinarypatterns

4/ LocaldescriptorsSIFTSURF
5/ Applicationto pairingofimages

OB10,11,12

Evaluation methods & Marks distribution
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Typeof assessment YesNo TxWeighting
;i)Continuousassessmer(t‘l’ est/QuizPresentationReport, ﬁ Yes E No
DS- Supervise®uty E Yes R No 20%
EE- Written test (Finalexam) E Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) E Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE

4- Criteria. devaluation

Authorizeddocuments ‘E Yes 3 No
Authorizedsearchengine ' YesE No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

1) DianeLingrand 2004.Introductionto imageprocessingyuibert,2004,221p.

2) StéphanieBigotMarchand,2008.Imageprocessingools, LilleTheses107p.

3) DigitallmageProcessing\ndApplications)nternationalBookMarketServiced.imited,204p.

4) Nixon,M., Aguado,A.(2019).FeatureExtractionand ImageProcessingor ComputetVision.United
Kingdom: Elsevier Science.

5) DeeplLearningor ComputeVision:imageClassificationQbjectDetection and FaceRecognitiorin
Python. (2019). ( np ): Machine Learning Mastery.

A MATLABImageProcessind oolboxComputeNisionToolboxDeeplLearningloolbox
A Googlecollaboration




VEPIEduct | Electrical ENGINEERING
Gmug\ona

Course Specification

Interfacing Techniques

L GO A oot e e oo e e em e eemeeeeee et ee e e eeeeeeeene
Coded ELE@ 207 Levell Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course Electricakngineering Volume H.(Cl) | O
Responsible | RidhaHajjaji Volume.H. (TP) | 21h
Teaching Lecture, interactive, direct instructions Self study H. 27
methods
Module InterfacingTechniques Version 09/2023

Coursadescription(Courseobjective):

Throughthis coursethe studentmustbe ableto mastetheinterfacingtechnique®f anembedded
system based on microcontrollers and microprocesses in order to:

- Carryout one oftheinterfacings withbasicperipherals

- Carryoutinterfacingwith differentprotocolscommunicationgl2C, UART, SPI,CAN)

- Carryoutinterfacingandpowercircuits - Acquisitionandconditioningof ananalogsignal

Prerequisites Keywords

- MicroprocessorsAnalogand DigitalElectronic
Microcontrollers, Programmable Circuits

GPIOLCDProcessor

Specifiobjectivesof the course( OBJ):

OBJL: Desigrandcreateinterfaceswith microcontrollersandmicroprocessors.

OB.2: Interfaceaprocessoor microcontrollerwith peripheralsGPIOs Keyboard . CD

OB3X: Knowthe basicinterfacesof amicrocontroller:GP10Os UARTI|2C,SPICANETHERNET
OBJ : Interfacea processoior microcontrollerwith powerdevices.

OBJ : Chooseandconfigureinterfacecircuits

Necessarynaterial:

Modelbasedon microcontrollers

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals




{/EPI Electrical ENGINEERING
Educational
Group
3:.Content __elements___(Practical  WOTK) e
Week(s) Activities/ Contentelements No.HR Goals
LED diodes, LED diodematrices, 7-segment
12 : > S 589 3h OBJ1
displays, keyboard, TFT LCD
Communicatiorthroughaserialinterfacebetweera | 3h
34 _ OBJ2
microcontrollerbased card
Acquisitionof ananalogsignalfrom atemperaturer | 3h
5-6 auis 9 P OBJ2
humidity sensor
Communicatiorwith specificcommunication 4.5
7-9 . L P OBJ3
interface circuits: (12C, SPI)
1015 Powerinterface:Control steppemotor,DC motor 4.5 OBJ4
: - . . Summative
1314 Practicalexam,mini-projectdefense¢ 3h .
evaluation
4- Methods __evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport, . .
nTestQuizP Repor n Yes n No
etc.)
DS- Supervise®uty n Yes R No 20%
EE- Written test (Finalexam) n Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes A No 20%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average=20%DS+ 20%EP+ 60%EE

5- Criteria  devaluation

Authorizecdocuments 1 Yes i No
Authorizedsearchengine ‘1 Yes] No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criterion4: Clarityand organization(2 points)
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PierreHenriDEJEAKR016),Interfacingmethodinterfacingproducts EditionTechniqueslef QL y 3Juy A S dzNE
10,2016

Mansor, M. S., & Mohamad, S. (2013). Interfacing Techniqué&srfbedded Systems (2nd ed.). Springer.

Bishop, R. H. (2005). The Mechatronics Handbook (2nd ed.). CRC Press. (Contient des sections sur les techniq
d'interface pour les systemes embarqués et la robotique).

None
X
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Course Specification

Embeddedystemdor I0OT1

L OO oo oo oo e oo e ee e ee oo e e eeeee e eeeeeeeeeeeeeee e
Coded ELE@ 208 Levell Semester | 2/S4 | Coefficient | 1.5 | Credits 2
Course Electricakengineering Volume.H.(Cl)| 21h
Responsible | MouhieddineBelghith Volume.H.(TP) O
Teaching Lecture, interactive, direct instructions,Project Based Self study H. | 27
methods
Module System&mbeddedor I0T1 Version 09/2023

Coursadescription(Courseobjective):

This courseintroduceshasicknowledgeof the Internetof Things(loT), includingcomponentsools,and
analysis by teaching the concepts behind 10T and a look awoell solutions and applications. In
addition,it involvesdevelopinganlOT gatewayandusinglOT platforms.

Prerequisites Keywords
Thestudenmustcontrolthe conceptsf |OT, sensors actuators, microcontroller
developmenin C++, python

Specifimbjectivesof the course( OBJ):

At theendof the sessionthe studentmust;

OBJ 1: Learnthebasicsof IOT

OBJ 2: Acquire the basics of enoard electronics
OBJ 3: Understandheembeddedomputingbasics

OBJ 4: Master the basics of IOT platforms

Necessarynaterial:
WIFI NodeMCU ESP8266/ESP3®0odule,sensorsactuators

2- Content _elements _ (Course )

Week(s) Chapterd Contentltems No.HR Goals

- Understandhe definitionand meaning
of the Internet of ThingsKnow the

Chapter 1: applications of IOT: environment and
1-3 _ 4.5h industry,monitoringande- health,smart
loT Overview meter and smart grid , Smart City,

Agriculture and livestock, Automation,
Commerce, Transport and logistics
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- Understand the main concepts of LAN
) networks, mobile networks, LPWAN
Chapter 2:
4-7 6 networks, gateways, SIGFOX network,
IoT networks LORA network, development kits
Developmentf anlOT gatewayanduse
of anlOT platform.é
Aduino board- Present the electronic
Chapter 3: components Present the Arduin
8-11 Tutorial 6 developmenénvironment Understand
utorials lighting, ON / OFF, dimming, Buzzer,
pushbutton- Creationof anlOT gateway
12-14 Chapter 4: 4.5h - CreateanloT dashboard Controlby
loT platforms mobile application

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
CG Continuousassessmen(Test/QuizPresentationReportetc.) | f;  Yes x No
DS- Supervise®uty x Yes n No 40%
EE- Written test (Finalexam) x Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes x No

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial __: Average=40%DS+60%EE
Cl+TRnaterial : Average=20%DS+ 20%EP 460%EE

5- Criteria devaluation

Authorizeddocuments ' Yesx No
Authorizedsearchengine ' Yesi No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links ):

Bahga ArshdeepandVijayMadisetti. Internet of Thingsa practicalapproach Vpt, 2014.
Fortino, GiancarloandPaoloTrunfio, eds. Internetof Thingshasedon smartobjects:
Technology, middleware and applications. Springer Science & Business Media, 2014.
aj, P. (2016). Internet of Things: Architecture and Design Principles (1st ed.). Morgan Kaufmann.
Shah, S. L., & Soni, P. (2017). Embedded Systems aAdchiiecture, Design, and
Implementation (1st ed.). Wiley.

7- Working environment  (Facilities necessary for learning)

None
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4th Year Embedded
systemdaViajor. S4
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Course Specification
SensorsSmart
T a =]
Coded ELECSEA 209 | Levell Semester | 2/S4 | Coefficient 1.5 | Credits 2
Course ElectricaEngineering Volume.H.(Cl)| 10.5
Responsible LamjedTouil Volume.H.(TP) 10.5
Teaching | Lecture, interactive, direct instructions Self study H. | 26
methods
Module SensorSmart Version 09/2023

Coursadescription(Courseobjective):

Know and understand the different types of smart sensors. Study the main dedicated interface circ
interfacing intelligent sensors. Know the advantages and disadvantages of digital smart sen;
particular,to havethe necessarknowledgeof the different busesmostusedfor communicatiorwith smart
buses. In addition, students will be able to distinguish and use the different sensors most used
industrial field.

Prerequisites Keywords

Thiscourserequireshavinga culturein the field of

_ BusHardwareDesign SoftwareDesign
analog electronics.

Specifimbjectivesof the course( OBJ):

OBXL: Knowthe differencebetweenan ordinarysensoranda smartsensor.
OBX : Architectureof a smartsensor
OB3XB: Presenthe differentperipheraldinkedto a smartsensor.
OBJ}: Know thedifferenttypesof smartsensors
OBX: Knowthe differenttypesof busesusedfor communicatiorwith smartsensors.
OBJX: Demonstratehe needfor connectedsmartsensors

OBJ/ . Toknowthe architecturesof intelligentsensometworks.

Necessarynaterial:

Softwaretool: Isis,proteus, arduinoIDE., Vivado.

Platform hardware : ESP32, Raspberry, ZedBoard .

2- Content__elements _ (Course )




{/ Electrical ENGINEERING
E PIEducaNonat
Group
Week(s) Chapterg Contentltems No.HR | Goals
Introductionto the conceptof OS
1-2 Fromordinarysensoito smartsensor 15 ) P
security
: Knowthe basicarchitectureof a
34 Architectureof a smartsensor 15
smart sensor
L Studythe mainperipheraldinked
4-5 Devicedinkedto a smartsensor. 15 . perip
to asmart sensor
Thedifferenttypesof smart
6-8 Thedifferenttypesof smartsensors 15 P
sensors
_ Knowthe differenttypesof buses
89 Studyof the o!n‘fereh ttypes@( busesusedfor 15 used for communication with
communication with intelligent sensors.
smart sensors
1012 SmartsensorsandindustrialloT. 15 smartsensorgor industrialloT
) ) ) Gettingto knowsmartsensor
1314 Introductionto intelligentsensometworks. 15
networks
3- Content _elements _(Practical _ WorK) e
Week(s) Activities/ Contentelements No.HR | Goals
. Tobecomefamiliar with the
1-2 Introductionto the Proteugtool 15 , oA,
at NP to&® dza €
34 Simulationof assembliesisingthe proteustool 15 Beableto simulatea sensor
' interface module.

56 Simulationof an applicationbasedona 15 Tobeableto simulatea sensor
temperature sensor. ' based application.
Implementationof anapplicationbasedona .

7-8 _ 15 Gettingto knowthe SPbus
sensor Using the SPI Bus.

Implementationof smartsensorsith the 12C
9-10 bus 1.5 Gettingto knowthe 12Cbus
1112 Implementationof an applicationbasedona 15 Telemetryandremote
smart sensor and remote supervision. ' supervision.



http://elearning.univ-biskra.dz/moodle2019/course/view.php?id=3616&section-3
http://elearning.univ-biskra.dz/moodle2019/course/view.php?id=3616&section-3
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13 Practicalexam,mini-projectdefense X 15 Summativeevaluation
4- Methods evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport, .
r(ﬂ- Q P R p r] YeS .) Jp—

etc.)

DS- Supervise®uty MW Yes n No 20%

EE- Written test (Finalexam) B Yes n No 60%

EP- Practicalttest (TR TPexam/ MP- Mini project) HYes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE

Cl+TRnaterial s Average=20%DS+ 20%EP+ 60%EE

5- Criteria devaluation

Authorizecdocuments 1 Yes B No
Authorizedsearchengine 1 YesNo
Criterion1: masteryof the subject(8 points)
Criterion2: Reflectiorand (5 points)

Criterion3: Effortmade(4 points)

Criteriond: quality of responseandwriting (3 points)

6- Web references (useful links):

https://moodle.uphf.fr/pluginfile.php/78425/mod_resource/content/25/supportPedagogiqueThem

el.pdf

https://hal.science/hal00403106v1/file/LM16 INERIS Florent Brissaud electro.pdfProteus

http://elearning.univbiskra.dz/moodle2019/course/view.php?id=3616#section

http://elearning.univdjelfa.dz/course/view.php?id=708

Dinesh, K. (20195mart Sensors and Systenmsiovations and Applications. Springer.
Patel, R., & Kachwaha, P. (2018mart Sensors and Sensing Technology (1st ed.). Wiley.

7- Working environment  (Facilities necessary

for learning)

The Proteus tool
Vivadoenvironment



https://hal.science/hal-00403106v1/file/LM16_INERIS_Florent_Brissaud_electro.pdfProteus
http://elearning.univ-biskra.dz/moodle2019/course/view.php?id=3616&section-4
http://elearning.univ-djelfa.dz/course/view.php?id=708
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Course Specification

Embeddedviobile Development

1. General

Coded ELECGSEA210| Levell Semester | 2/S4| Coefficient 3 | Credits 3
Course ElectricaEngineering Volume.H. (CI) 21
Responsible | MouhedineBelghith Volume.H.(TP) 10.5
Teaching interactive, direct instructions,Project Based Self study H. 15
methods

Module EmbeddedVobile Development Version 09/2023

Coursedescription(Courseobjective):

Thed ! y RNER RNJ ¥ovirkegimsto provideanin-depth understandingof applicationdevelopment
for the Android platform. Its goals are to familiarize students with fundamental concepts of m
development, including creating interactive user interfaces, integrating hardware features such as
or GPSandmanipulatingdata. Thiscoursealsofocusesonteachingprogrammingoestpracticesor ensuring
compatibilitywith a diverserangeof Androiddevicesaswell asstrategiesfor deployingand publishingapps
to the Google Play Store. The ultimate goal is to enkdamers to design, develop and deploy function
intuitive andoptimizedAndroidapplicationsusingthe appropriatetools and programminglanguages suc
as Java or Kotlin , while respecting the standards of the Android ecosystem .

Prerequisites Keywords

i Basic programming knowledge: Understanding of b
programming concepts, such as variables, loops, co
structures, functions/methods, and data types. Android Studio, Activities,

{1 Familiaritywith Javeor Kotlin: Priorknowledgeof Javaor Kotlin | Fragmentsintents, Adapters Views,
programminglanguage would be beneficial as these langug Resources, Manifest, Services, API

are commonly used for Android application development. | Database, Permissions, Material
Design, AsyncTask , Retrofit ,

Firebase , MVVM/MVC Architectureg
User Interface Design (UI/UX) ),
Publication on Google Play Store

1 Understanding of software development principles: Knowle
of software development concepts such as data manipulat
event management, project structure, etc.

1 Mobile operating system basics: General understanding
mobile operating systems,and in particular how the Android
ecosystenworks.

Specificcourseobjectives(OBJ):

OBJ1: Master Android Fundamentals: Gain a deep understanding of basic Android concepts
as Activities, Fragments, Views, Intents , and Resource Management.
OBX: Develop functional applications: Be able to design, develop and deploy functional Android
applications using mobile development best practices.
OBJ: Understandarchitectureandtools: LearnarchitecturalpatternssuchasMVVM/MVC development
toolslike AndroidStudio,andthe useof APIg0 integrate specificfunctionality.




JE PIEducaNonat
Group

Electrical ENGINEERING

OB3 : Deployappsto the GooglePlayStore:Learnthe processegor publishingdeployingandmaintaining
apps on the Google Play Store platform, taking into account development best practices to
optimal compatibility with various Android devices.

Necessarynaterial:

1 Acomputerwith an AndroiddevelopmentenvironmentsuchasintelliJIDEAEclipseor AndroidStudio.
1 Internetaccesgor additionalresourcesAndroiddocumentationandupdates.

2- Content elements (Practical work)
Week(s) Activities/ Contentelements | No.HR| Goals
01 Introduction to Android and 3 Understandhe fundamentalsof Androidandbecome
Android Studio familiarwith the developmentenvironment
Masterthe creationandmanagemenbf activities,as
02 Activitiesand Intents 3 well asthe use of intents for interactionsbetween
components
, Understanding-ragmentsand Viewsfor Flexibleand
03 Fragmentsand Views 3 . g: g
DynamidJl Building
04 Learnto efficiently manageassetssuchas images,
ResourceManagement 3 .
text stringsandlayouts
. Use Adapteraind RecyclerViewo EfficientlyDispla
05 Adaptersand RecyclerView 3 , P y ypispiay
Datain the Ul
. : Integrate external APIsto accessexternal services
06 Interactionwith APIs 3 g . .
anddatain the application
o Understandandimplementpermissiormanagement
07 PermissionrManagement 3 . .p .p g
to ensureapplicationsecurity
08 Servicesand Background L5 Learnhow to usebackgroundservicesand tasksfor
Tasks ' long-runningoperations
09 Databaseand LocalStorage 15 | Usedatabasesndlocalstoragefor datapersistence
. : Material Designprinciplesand componentsfor an
10 Material Design 15 |. anp _ P P
improveduserexperience
11 Network Communicatiorand 15 Understand network communications operations
Retrofit ' anduseRetrofitto simplifyAPIcalls
12 GoogleNotificationsand 15 managein-app notificationsand useGoogleservices
Services like Mapsor Firebase
_ _ Learn best practices for testing and debuggin
13 Testingand Debugging 15 _ p _ g ggng
Androidapplications
_ Complete a practice exam to assess overall
14 PracticalExam 15 | understandingandproficiencyin Androidapplication
development
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3- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
CG Continuousassessmen(T est/QuizPresentationReport, . .
"t QuizP Rep n Yes n No 20%

etc.)

DS- Dutyto Monitor n Yes A No

EE- Written test (Finalexam) n Yes n No

EP- Practicakest (TR TPexam/ MP- Mini project) N Yes 1 No 80%

Material 100%TP : Average=20%CC+80%EP
100%ClImaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP 60%EE

4 - Criteria  devaluation

Authorizeddocuments 1 Yes | No
Authorizedsearchengine ‘N Yes] No

5- Web references  (useful links ):

Official Android Documentation: https://developer.android.com/dadhe official Android
documentationprovidedby Google containingguides tutorials andreferencedor developingAndroid

applications.

AndroidDevelopers Guideshttps://developer.android.com/guide A sectionof the AndroidDeveloper
Guides containing detailed resources on various aspects of app development.
AndroidDevelopers Training:https://developer.android.com/coursesOfficialcoursesandtraining
provided by Google to learn how to develop Android applications.
StackOverflow- Android:https://stackoverflow.com/questions/tagged/androidA developer
community where you can ask questions and find answers about Android development.
Material DesignGuidelineshttps://material.io/design- Material Designguidelinesand principles,
recommended for creating modern, intuitive user interfaces for Android applications.
Elmasri, R., & Navathe, S. B. (2017). Mobile Computing: Principles and Prac#de) (Psarson.
Xia, F., Yang, L. T., & Li, C. (2016). Mobile and Wireless Design Essentials (2nd ed.). Wiley.

6- Working environment  (Facilities necessary

for learning)

AndroidStudio:Thisis the official integrateddevelopmentenvironment(IDE)or Android.It includesthe
toolsneededto write, compile,debugandtest AndroidapplicationsYoucandownloadit from the official

Android Studio website.

JDK (Java Development Kit): Android Studio requires a specific version of the JDK. Dowritwsdlland
the JDK compatible with Android Studio from the Oracle site.
Operating system: Androidtudio is compatible witllVindows,macOS and Linux. Make sure you have a

compatible system to install and run the IDE.

An Android emulator or physicaldevice: To test your apps,you need an Android emulator built into
Android Studio or a physical Android device connected to your computer.
Internet connection: An Internet connectionis useful for downloading SDKpackagesupdates, and
accessin@nline resources such as documentation, guides, and developer forums.
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Course Specification

Newtechnologiedor processcontrol

L GO A oot e e oo e e em e eemeeeeee et ee e e eeeeeeeene
Coded ELECSEA 211 | Levell Semester | 2/S4 | Coefficient | 1.5 | Credits 15
Course Electricakngineering Volume.H.(Cl)| O
Responsible SouhaBoukadida Volume.H.(TP) 21
Teaching | Lecture, interactive, direct instructions Self study H. | 28
methods
Module Newtechnologiesor processontrol Version 21/2023

Courseadescription(Courseobjective):

The coursedefinesa generalview of current new technologies providing an overview of the impacts,
applications and implications of new technologies taken as a whole.

Prerequisites Keywords
VHDL XSG; FPGA; VHDL,; Matlab ; deep learning

Specifiobjectivesof the course( OBJ):

Studynewtechnologiedor ordering.

Necessarynaterial:

None

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals

3- Content__elements__ (Practical __work)

Week(s) |Activities/ Contentelements | No.HR | Goals

1-4 Orderinga MASusingXSG | 6 - Control of a MAS using new FPGA
technologyandthe XSGool.
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5-8 Orderintelligent 6 - Controlof aDCmotor using advancetlzzy
logic and neural network techniquesand
implementationof this controlon the FPGA
card.

0-14 Deeplearning 9 - Learn Machine Learning with Python
(practicalcase).

4- Methods evaluation & marks distribution
Typeof assessment YesNo TxWeighting

CG Continuousissessmen(lest/QuizPresentationReport, - .

estiQuizp Rep & Yes f No 20%
etc.)
DS- Supervise®duty N Yes n No
EE- Written test (Finalexam) n Yes A No
EP- Practicaltest (TR TPexam/ MP- Mini project) K Yes A No 80%

Material 100%TP _: Average=20%CC+ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%DS+ 20%EP 460%EE

5- Criteria devaluation

Authorizecdocuments 7 Yes ¥ No
Authorizedsearchengine ‘N Yesp< No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)
Criteriond: Clarityand organization(2 points)

6- Web references (useful links ):

https:// www.aiche.org/resources/publications/cep/2020/december/industgedcesscontroksystems
new-approacheducation

Bequette, B. W. (2019). Process Control: Modeling, Design, and Simulation (2nd ed.). Prentice Hall.
Astrém, K. J., & Murray, R. M. (2010). Feedback Systems: An Introduction for Scientists and Engineers.

Princeton University Press.

7- Working environment  (Facilities necessary for learning)

None



http://www.aiche.org/resources/publications/cep/2020/december/industrial-process-control-systems-
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Course Specification

Pythonfor EmbeddedSystem

LGOI A e oo e oo e oo oo em e eemeeeeee et e e e e e eeeeene
Coded ELECGSH 212 Level Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course Electricakngineering zéoll)ume.H.
Responsi . - Volume.H.
ble RidhaHajjaji (TP) 21
Teaching | interactive, direct instructions,Project Based Self study H 27
methods
Module Pythonfor embeddedSystem Version 09/2023

Coursedescription(Courseobjective):

"Pythonfor Embeddedbystemsfis a targetedcoursedesignedo equiplearnerswith the essentiabkkillsand
knowledge needed to effectively utilize Python in embedded systems development. This course coy
fundamental Python programming concepts alongsigecialized topics relevant to embedded systems
including microcontroller programming, interfacing with hardware peripherals, resource optimization
energy management. Through hanrds projects and practical exercises, participants will gain profigier,
in leveraging Python for embedded applications, enabling them to develop efficient and scalable sol
for a wide range of embedded systems projects.

Prerequisites Keywords

programming, microcontrollers Python systemembedded microcontrollers

Specifimbjectivesof the course( OBJ):

OBJ1: Acquirethe knowledgenecessaryor programmingmicrocontrollersor single board
computers using the Python language intended for embedded systems

OB.2 : Explorededicatedlibrariesfor embeddedsystemsandexploitexistingplatforms.X

Necessarynaterial:
ESP3XPS826&Raspberryi4

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals
X X
X X




{/ Electrical ENGINEERING
E PIEducaNonat
Group
3-.Content _elements. . (Practical . WOIK) e
Week(s) Activities/ Contentelements No.HR Goals
Gettingstartedwith the ESP32/ESP8266rd, 3h
1-2 programming GPIOs with micropython OBl
34 Acquisitiorof sensorsignals(Humidity temperature, 3h OBI.
Pressure, Acceleration, etc.)
5-6 Networkingfor a connectedbject 3h OBl
7.9 Gettingstartedand configuringthe LinuxOSbasedcard 4h30 OBD
(Raspberry pi)
Homeautomationapplicationwith the card(Raspberry 4h30
1012 . OB2
pi)
1314 Practicalexam,mini-projectdefense X 3h Summativeevaluation
4- Methods __evaluation_ & marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(fTest/QuizPresentationReport, .
"TestiQuizP Rep n Yes n No 20%
etc.)
DS- Supervise®uty N Yes n No
EE- Written test (Finalexam) N Yes A No
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes A No 80%

Material 100%TP _: Average=20%CC 80%EP

100%Clmaterial  : Average=40%DS+60%EE

Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE

S-.Criteria devaluation e
Authorizecdocuments ) Yes | No
Authorizedsearchengine ' Yesi No

Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityand organization(2 points)



https://ruvi-d.medium.com/understanding-python-for-embedded-systems-developers-2a3310885d13

%PIEducatonat Electrical ENGINEERING

Group

Python vs. C/C++ in embedded syst@émeRiseof Pythonfor Embeddedystems

Wolfe, P. (2018). Python Programming for Embedded Systems (1st ed.). Packt Publishing.

Cox, D. (2017). Mastering Embedded Python (1st ed.). O'Reilly Media.

None



https://opensource.com/life/16/8/python-vs-cc-embedded-systems
https://skill-lync.com/blogs/the-rise-of-python-for-embedded-systems
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Major: S4
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| 134 |
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Course Specification
Robotics
L GO A oot e e oo e e em e eemeeeeee et ee e e eeeeeeeene
Coded ELEECI4 209 Levell Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course Electricakngineering zéoll)ume.H. 21h
Responsi Volume.H.
ble AnouarBenAmor (TP)
Teaching | Lecture, interactive, direct instructions Self study H 28
methods
Module Robotics Version 09/2023
Coursadescription(Courseobjective):
Theobjectiveof this courseisto determinea modelfor arobot
Prerequisites Keywords
Mechanicabeneral Robot,forward andreversemodel, dynamic
Specifiobjectivesof the course( OBJ):
OB1L: Directmodel
OB.2 : Reversenodel
OB3X : Modeldynamic
Necessarynaterial:
Robotscomputerscontrolboard
2- Content elements  (COUISE ) e
Week(s) Chapterd Contentltems No.HR | Goals
1-2 Systemsnodelingmechanical 3 Determinationof passagenatrices
) Understanchowto determinethe direct
34 Directmodel 3 i
model of astationary robot
56 Jacobiammatrixandinversemodel 3 Calculatiorof inversemodelof a robot
Theexpressiomf the robot'sendpoint
7-9 Modeldynamic 45 P ! pot

rotation and translation speed




JE PIEducaNonat
Group
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1012 Calculatiorof directrobot modelby 45 MasterMatlab toolsto calculatea robot
Matlab ' model

1314 Controlof fixedrobotsusinga Raspberry 3 Robotcontrolby a Raspberrgardto
card carry out a specific task

3- Content elements (Practical  work)

Week(s) Activities/ Contentelements

No.HR | Goals

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
ZtE)Contlnuouassessmer(fr est/QuizPresentationReport, ﬁ Yes ﬁ NG
DS- Superviseduty XYes A No 40%
EE- Written test (Finalexam) XYes A No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes A No

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE

Cl+TRnaterial : Average=20%DS+ 20%EP 4%60%EE

5- Criteria devaluation

Authorizeddocuments ) Yes * No
Authorizedsearchengine ' Yes* No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references (useful links ):

- JeanPierreMerlet Parallelrobots - CollectionTreatiseon newtechnologies Robotics

- EtienneDombreAnalysisand modelingof manipulatingrobots, 288 pagespublished10/21/2001

- Craig, J. J. (2005). Introduction to Robotics: Mechanics and Control (3rd ed.). Pearson.



https://www.eyrolles.com/Accueil/Auteur/jean-pierre-merlet-85773/
https://www.eyrolles.com/Sciences/Collection/8115/traite-des-nouvelles-technologies-robotique/
https://www.eyrolles.com/Accueil/Auteur/etienne-dombre-10994/
https://www.eyrolles.com/Accueil/Auteur/etienne-dombre-10994/
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Course Specification

Controland HMI of industrial systems

=T 0= ¢ |
Coded ELEECI4 209 Levell Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering E/é)ll)ume.H. 0
Responsi . Volume.H.
ble KaisBouzrara (TP) 21
Teaching | Lecture, interactive, diredhstructions Self study H 27
methods
Module Controland HMI of industrialsystems Version 09/2023

Coursedescription(Courseobjective):

Supervisiof an automatedsystem Extendautomationprogramswith a viewto creatinghumanmachine
interfaces usingiemens brand consoles.

Prerequisites Keywords

Automatic , Automation . HMI;industrialsystems

Specifimbjectivesof the course( OBJ):
OBXL: Masterthe connectiorprocedurebetweenthe PLGndthe consolevia APIvariables

OB.2 : Knowhowto configurecertaincorrectorgPID getc.)usingAPIprogramminglanguages

OB3B : Knowthe techniquedor extendingthe APIprogramto createHumarMachineinterfaces

Necessarynaterial:
S#1200PLCasynchronousotor with incrementalencoder speedvariator, KTP70@onsole Computer

2- Content__elements__ (Course )

Week(s) Chapterd Contentltems No.HR Goals
1-2 X X X
34 X X X
X X X X
11-12




{/ Electrical ENGINEERING
E P I Educational
Group
3-.Content _elements. . (Practical . WOIK) e
Week(s) Activities/ Contentelements No. | Goals
HR
Implement a regulation strategy with an API : acquires Knowhowto usea
1-2 and sends analog quantities in a cyclical manner . 3h !oglcor anal.og
_ . input associated
Concept of period sampling . Wwith a sensor
Know how to
Supervision of analog and digital quantities for PID manage the
control Creation of Human Machine interfaces variablesensuring
34 . o . 3h communication
managing certain inputs ( analog and digital) under a
o between PLC and
KTP-700 console and application of the PID corrector. Panel for a PID
command
Identify the
Animation of supervision views : Identification of the quantities
5-7 essential quantities which ensure the animation of the 4h30 | necessary for
supervision views. animating
supervisioviews
Supervision of the speed of an asynchronous motor Master the
acquisition of the speed of an asynchronous motor via operationofthe
8-10 ) o ) . 4h30 | incremental
an incremental encoder and monitoring of its evolution
encoderandthe
on a KTP700 console. speed variator
Monitoring the operation of a pneumatic cylinder :
manage alarms in the event of a malfunction of a Know how to
11-12 3h
pneumatic cylinder during the  extension and retraction managealarms
of the cylinder rod
1314 Practicalexam 3h Summativeevaluation
4- Methods _evaluation & marks _distribution
Typeof assessment YesNo TxWeighting
CG Continuousassessmen(Test/QuizPresentationReport, . .
n Yes n No 20%
etc.)
DS- Supervise®uty n Yes n No
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Group

No

S

Yes

5}

EE- Written test (Finalexam)

No 80%

e B}

Yes

5

EP- Practicaltest (TP- TPexam)

Material 100%TP : Average=20%CC+ 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE

5- Criteria  devaluation

Authorizeddocuments ‘) Yes 3 No
Authorizedsearchengine 1 Yesi No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

IndustrialHMI: HumanMachinelnterfacefor industrialuse
HMI based industrial control system

IndustrialAutomationusingSCADA;IMI& PLG Overview

Bolton, W. (2015)Mechatronics: A Foundation Course (2nd ed.). Pearson. (Contient des sections sur les systéem
contrble et les interfaces homrmachine (HMI) dans les systémes industriels).

John, W. (2016)ndustrial Automation and Process Control (1st ed.). Pearson. (Traite des techniques de controls
de la gestion des interfaces dans les systémes industriels).

None
X



https://www.onlogic.com/technology/glossary/hmi/
https://www.researchgate.net/figure/HMI-based-industrial-control-system-13_fig5_348658500
https://www.electronicsforu.com/market-verticals/automation/industrial-automation-scada-hmi-plc
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Course Specification

Modeling of electricalmachines

L GO A oot e e oo e e em e eemeeeeee et ee e e eeeeeeeene
Coded ELEECI4 209 Level Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course Electricakngineering zlcoll)ume.H. 21
Responsib . Volume H.
" NadiaHaijji (TP)
Teaching | Lecture,interactive, direct instructions Self study H 26
methods
Module Modelingof electricalmachines Version 09/2023

Coursalescription(Courseobjective):

Allow the student to understand the operation of electrical machines (constitution and operation) an
equatethe differentlawswhichdescribehe operationof thesemachinedn transientand steadystate. This
course prepares the student for controlling machines by estimating their behavior through simulatior

Prerequisites Keywords

Electricahetwork,DirectcurrentmachinesAlternatingcurrentmachines, X

Specifiobjectivesof the course( OBJ):

OBJL : Understanchow electricalmachineswvork.

OB : Establishthe equationsthat describethe operationof electricalmachines

OBX: Determinethe inputsandoutputsof electricalmachinedo estimatetheir performanceat noload
and under load.

2- Content__elements__ (Course )

Week(s) Chapterg Contentltems No.HR| Goals

Modelandstudythe operationof a directcurrent
machine: Equations in transient mode, state
model,transferfunctions.

Understandhe operatingprincipleof asynchronot
machines as motors and generators, model the

1-5 Modelingof DCmachines 7h30

Modelingof asynchronous

6-10 machines 7h30 asynchronous machine, state model and matri
writing, studytransformationmatrices(Parkmatrix

Clarkmatrix, Concordianatrix), complexequationg

Modelingof synchronous Understandhe operatingprincipleof synchronous

1114 machines 6H machines as motors and alternators, model the

synchronousnachine state modeland matrix
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writing, studytransformationmatrices(Park
matrix, Clarkmatrix, Concordianatrix),complex
equations. Model the permanent magnet
synchronous machine (MSAP), Model the
synchronousnachinein saturatedmode.

3- Content elements (Practical  work)
Week(s) Activities/ Contentelements No.HR Goals

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
gti)Contlnuousassessmer(tT est/QuizPresentationReport, ﬁ Yes « No
DS- Supervise®uty x Yes n No 40%
EE Written test (Finalexam) x Yes A No 60%
EP- Practicaktest (TR TPexam/ MP- Mini project) N Yes x No

Material 100%TP : Average=20% C@ 80%EP
100%Climaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Criteria devaluation

Authorizeddocuments ‘N Yes x No
Authorizedsearchengine ' Yesx No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysiq4 points)
Criteriond: Clarityand organization(2 points)

6- Web references (useful links ):

R.ABDESSEMEDa 2 R Shdsiyidationof electricalY I O K A Bllifs&sEallection 2011.
J.LESENNE,NOTELEG.SEUIER; L y (i NRt&Rind@pthelgcificalS y 3 A y STedhRighiand >
documentation, 1981

Lipo, T. A. (2007)ntroduction to AC Machine Design (1st ed.). WeE Press.

Fitzgerald, A. E., Kingsley, C., & Umans, S. D. (2@&)3jtric Machinery (6th ed.). McGrail.

7- Working environment  (Facilities necessary for learning)

None
X
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Course Specification

Smartcontrol
GO Al
Coded ELECI4 212 Levell Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
Responsi : Volume.H.
ble SouhaBoukadida (TP) 10.5
Teaching | Lecture,interactive, direct instructions Self study H 15
methods
Module Smartcontrol Version 09/2023

Coursalescription(Courseobjective):

1 Presenthe methodsandtoolsnecessaryor the integrationof fuzzylogicandneuralnetworksinto
industrial proces&entification and control schemes.

1 Providean essentialtheoretical basisfor understandingthese approachesand their use in the
analysis, synthesis and implementation phases

Prerequisites Keywords
Advancedechniques Fuzzyogicandneuralnetworks.

Specifimbjectivesof the course( OBJ):

1 Orderfuzzyprocesses.
1 Identificationandneuralcontrol of processes.

Necessarynaterial:

Softwarematlab

2- Content__elements _ (Course._ )

Week(s) [Chapterg Content | No.HR | Goals
ltems

Principleandtopologyof afuzzycontroller. Rulesof expertiseand
reasoningechniques Fuzzificationdefuzzication Settinga fuzzy
controller. Links between fuzzy and traditional controlle
Stability of a controller vague . Order Blurry .

1-6 LogicBlurry 9

]
142 |
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Architecture Learning PropertiesAreasof applicationof different
7-14 Orderneuronal | 12 types of networks. Examples Application to identification
ordering.

Learningalgorithms.Methodsfor identifyingsystemsusingneural
networks. Neural networks in control schemes .

3- Content __elements _ (Practical __work)

Week(s) Activities/ Conten{ No.HR | Goals
elements

- Creatingacontrollervague.

6-8 OrderBlurry 45 - Fuzzydentificationandcontrol of anapplication.

- Limitationsof a fuzzycontroller. Applicationexamplesand
implementationon computer.

- Example®f applicationof neuralnetworksto
identification and control.

- Computerimplementation of fuzzy and neural control
algorithms.

811 Orderneuronal | ©

4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
(e}ti)Continuousalssessmer(fr est/QuizPresentationReport, A Yes A No
DS- Supervise®duty ’ Yes n No 20%
EE- Written test (Finalexam) < Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) ’ Yes N No 20%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Criteria devaluation

Authorizeddocuments ‘N Yes & No
Authorizedsearchengine ‘N YesP< No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)




%PI% o Electrical  Engineering

Smart Control Pro (URC796&)ne For AlbmartControlg ApplicationssurGooglePlay

Zhou, K., & Doyle, J. C. (1988sentials of Robust Control. Prentice Hall. (Traite des principes de contrdle intellige
et robuste).

Kuo, B. C., & Golnaraghi, F. (2017). Automatic Control Systems (9th ed.). Wiley. (Inclut des approches moderne
intelligentes pour le contrdle des systémes).

7- Working environment  (Facilities necessary for learning)
None
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https://www.oneforall.com/universal-remotes/urc-7966-smart-control-pro
https://play.google.com/store/apps/details?id=de.clage.smartcontrol&hl=fr&gl=US
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4th Year Biomedical
Instrumentation
Major: S4
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Course Specification

Equipmentmaintenancel

LT =T ¢ L
Coded ELEdB4 209 Level Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
Responsi : . Volume H.
MouldiGh 10.
ble ouldiGhdir (TP) 0.5
Teaching | Lecture, interactive, direct instructions Self study H 16
methods
Module Equipmenmaintenancel Version 09/2023

Coursedescription(Courseobjective):

Maintenance Strategy :standards, MP, MC, M condit, maintenance indicators, cost, diagnostic

methods

Studies of Biomedical equipment :ECG,Syringe pump, Surveillance monitor, etc.

Prerequisites Keywords

Maintenance standards, Mathematics , IT, electronics, . . ) .
Maintenance , Biomedical equipment

sensor classes, etc.

Specifimbjectivesof the course( OBJ):

oBX.: Masterthe principleand maintenanceof functionalexplorationequipmentsurveillance

OB.2: Knowthe methodsof diagnosisgqualitycontrol, preventiveandcorrectivemaintenanceof medical
devices (laboratory, operating room, functional exploration)

OBJ 3 Know the technicallifferences iranalysisand reliabilityto repair using diagnostic methoadsd
establish maintenance forecast

OBJ : Knowinghow to establishhealth careplanning

OBX : Masteringthe principle and maintaining ownership tbie equipment and devicediagnosisand
functional exploration

Necessarynaterial:
X

2- Content _elements  (Course )




\/ Electrical Engineering
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Week(s) Chapterd Contentltems No.HR | Goals
CHIMaintenancestrategy:Definitionof maintenanceaccordingo the
1-2 NFX66010 standard, States @quipment, Principle: Maintenance | 3h OBl

graph and tests, technical platforms, life cycle of equipment

CHIlPreventivenaintenance

Systemati@reventivemaintenanceConditionapreventive
3-4 maintenance, Quality assurance. Compliance 3h OBl

MeasurementndtestingtechniquesEstablishmenof a preventive
maintenance plan, Preventive maintenance method

CHIlICorrectiveand curativemaintenance:

General intervention process, Preparation of intervention
5-6 managemenproceduresGeneramethodologyof a diagnosis, 3h OoBx2

Diagnostidool (diagramanddiagnosticsheet,causeand
effect,daAdD¢ or & AdCe fault tree, maintenanceree)

CHIV:Maintenanceindicators:
7-8 Definition of reliability, maintainability , availability, security 3h OB3X

Maintenanceserviceactivity indicators maintenancecostindicators

CHIV:ECGOperatingprinciple , sensorssynopticdiagram,designand
9-10 production of an EC@&mote monitoring, preventive maintenance | 3h OBX4- OBXb
and quality control, corrective maintenance

CHIV: Syringepump:Operatingprinciple,sensorssynopticdiagram,
11-12 design and production of a syringe pump, remote monitoring, 3h OBJ}- OBXb
preventivemaintenanceand quality control, correctivemaintenance

CHIV: ECQMonitoring Monitor: Workingprinciple, ECGensorsSPO2,
1314 Temperaturegtc.,blockdiagram,Preventivanaintenanceand quality | 3h OBJ- OBXb
control,corrective maintenance

3- Content __elements__ (Practical ___work)

Week(s) Activities/ Contentelements No.HR | Goals
ECGSyringgoump,Monitoring monitor, etc.
9-10-11 Disassemblydentificationof boards,steppemotors,sensor, 9 OBb
simulator, etc.
13 Practicalcasestudy 1h30

]
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4- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
;E)Continuousassessmer(ﬂ' est/QuizPresentationReport, ﬁ Yes ﬁ No
DS- Supervise®uty XYes n No 20%
EE- Written test (Finalexam) XYes n No 60%
EP- Practicalttest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE

5- Criteria devaluation

Authorizecdocuments ‘N Yes X No
Authorizedsearchengine ‘N YesX No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Guide to Equipment Maintenance Management
EquipmenMaintenanceGoals,TypesProgramSetupEquipment Maintenance Procedures Guide

onzalez, R. (2017). Biomedical Instrumentation and Measurements (2nd ed.). Pearson. (Couvre les principes

fondamentaux des équipements biomédicaux et leur maintenance).

Webster, J. G. (2010). Medical Instrumentation: Application and Design (4th ed.). Wiley. (Traite de la

maintenance des instruments médicaux et des équipements biomédicaux).

None
X
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https://www.zuper.co/blog/guide-to-equipment-maintenance-management
https://limblecmms.com/blog/equipment-maintenance/
https://www.fleetio.com/blog/equipment-maintenance-procedures-guide

\/ Electrical Engineering
EPI:-

Course Specification

Safety, Maintenance and Sterilization of Biomedical Equipment

1. General
Coded ELEdB4 210 Level Semester | 2/S4 | Coefficient | 1.5 Credits 2
Course Electricakngineering X:oll)ume.H. 21
Responsi : . Volume H.
ble Mouldi Ghedir (TP)
Teaching | Lecture, interactive, diredhstructions Self study H 28
methods
Module Sterilization Safetyand Standards Version 09/2023

Coursalescription(Courseobjective):

Equip students with the knowledge and skills to ensure the safety, maintenance, and steriliz
of biomedical equipment while adhering to international standards and best practices in
healthcare environments.

Prerequisites Keywords

Automation, Grafset , electronics , IT, electric ,
. _ Standarssafety
pneumatic, hydrolic

Specifimbjectivesof the course( OBJ):

Obj 1: identify risks associated with the use of medical devices.

Obj2 Apply safety standards to ensure regulatory compliance.

Obj3 Develop and implement preventive and corrective maintenance plans.

Obj4 Diagnose common failures and propose appropriate solutions.

Obj5 Describe various sterilization methods and their applications.

Obj6 Monitor and validate the effectiveness of sterilization protocols.

Obj7 Document interventions and ensure the traceability of actions.
Obj 8 Propose improvements to enhance the safety, maintenance, and sterilization of biomg
equipment.

Necessarynaterial:
X

2- content _elements  (COUISE ) e




\/ Electrical Engineering
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Week(s) Chapterd Contentltems No.HR | Goals
Introduction to Biomedical Equipment Safety
1-2 f Identification of electrical, mechanical, and biological risks. | 4.5n OB1,OB2

§ Safety principles and application of international standards
(IEC 60601, ISO 13485).
1 Case studies on safetglated incidents.

Maintenance of Medical Devices
56 1 Concepts of corrective, preventive, and predictive maintena| &h OBB ,0BA
{1 Diagnostic processes for common equipment failures.

1 Development of maintenance schedules based on
YIydzFl OGdZNBENBEQ G§SOKyAOlf al

Sterilization Techniques for Medical Equipment

7-8 1 Sterilization methods: autoclave, radiation, chemical ager 4.5h OBX»b,0BXb
and dry heat.

1 Protocols to avoid crosmntamination.

T Validation and monitoring of sterilization process effectivene

Documentation and Traceability Management

1 Recording maintenance and sterilization interventions.
9-10 1 Importance of traceability in the lifecycle of medical devices| 6h OBJ,0B.B
1 Analyzing reports for continuous improvement.

2- Content__elements___ (Practical ___work)

Week(s) Activities/ Contentelements No.HR | Goals

3- Methods evaluation & marks distribution

Typeof assessment YesNo TxWeighting
;E)Continuousassessmer(ﬂ' est/QuizPresentationReport, A ves A No
DS- Supervise®uty A Yes A No 40%
EE- Written test (Finalexam) n Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) n Yes 7 No

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%D S+ 20%EP 60%EE

4- Criteria  devaluation




V Electrical
E P I Educational
Group

Authorizeddocuments ‘N Yes | No
Authorizedsearchengine ‘1 Yesi No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Disinfection& SterilizationGuidelinesSterilization for Medical Devic&serilization standards

Engineering

Barker, P. D. (2018). Medical Device Safety: A Handbook for Engineers and Manufacturers. CRC Press.

Frerichs, J. (2015). Sterilization of Medical Devices: A Practical Guide (1st edBlatkiesll.

Ratner, B. D., Hoffman, A. S., Schoen, F. J., & Lemons, J. E. (2013). Biomaterials Science: An Introduction to M

in Medicine (3rd Edition). Academic Press.
6- Working _environment _ (Facilities _necessary _for _learning)

None
X
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https://www.cdc.gov/infectioncontrol/guidelines/disinfection/index.html
https://www.fda.gov/medical-devices/general-hospital-devices-and-supplies/sterilization-medical-devices
https://www.sahealth.sa.gov.au/wps/wcm/connect/public%2Bcontent/sa%2Bhealth%2Binternet/clinical%2Bresources/clinical%2Bprograms%2Band%2Bpractice%2Bguidelines/infection%2Band%2Binjury%2Bmanagement/healthcare%2Bassociated%2Binfections/prevention%2Band%2Bmanagement%2Bof%2Binfections%2Bin%2Bhealthcare%2Bsettings/sterilisation%2Bstandards
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Course Specification

Cell Biology and Microbiology applied to Biotechnology

LT =T ¢ L
Coeff ;
Coded ELEAB4 211 Level Semester | 2/S4 icient 15 Credits 2
Course Electricakngineering X:oll)ume.H. 21
Responsib . Volume H.
o AmaniLahouar (TP) 0
Teaching | Lecture, interactive, direct instructions Self study H 26
methods
Module biology Version 09/2023

Coursalescription(Coursenbjective):

- Provide students with fundamental knowledge in cell biology and microbiology to understand their
applications in biotechnology and biomedical engineering.

Prerequisites Keywords
Mathematics for engineers Cell, DNA Microbiology

Specifiobjectivesof the course( OBJ):

Obj 1: Understand the structure and function of cells and their components.
Obj2: Explain the role of cellular processes in health and disease.

Obj3: Classify microorganisms and describe their growth and reproduction.
Obj4: Analyze the importance of microorganisms in biotechnology applications.
Obj5: Apply knowledge of genetic engineering in biomedical contexts.

Obj6 : Use laboratory techniques for cell and microorganism analysis.

Obj 7 : Integrate microbiological and cellular concepts to solve biomedical challenges.

Necessarynaterial:
Nothing

]
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2- Content _elements  (Course )

Week(s) | Chapterd Contentltems No.HR| Goals

Introduction to Cell Biology
1 Overview of cell structure and
function.
T Cellular organelles and their
roles.
1 Cellular communication and
signaling pathways.

1-3 45 OBJ10BJ 2

: . . OB3X; OBA

46 |Microbiology Basics 45

1 Classification of microorganisn
bacteria, viruses, fungi, and
protozoa.

1 Microbial growth and
reproduction.

1 Role of microorganisms in hea
and disease.

7-10 | Biotechnology Applications 6 OBJ5

1 Genetic engineering and
recombinant DNA technology.

1 Applications of microorganism
in biotechnology (e.g.,
bioreactors, production of
antibiotics).

1 Biosensors and bioassays in
biomedical engineering.

OBX; OBJ
11-14 Laboratory Techniques in Cell | 6

Biology and Microbiology

o Microscopy and cell
imaging techniques.

o Sterilization and aseptic
techniques.

o Culture and identificatio
of microorganisms.

3- Content elements (Practical  work)

Week(s) Activities/ Contentelements No.HR Goals

153
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4- Methods evaluation & marks distribution

Typeof assessment YedNo TxWeighting
;E)Continuouassessmer(ﬂ' est/QuizPresentationReport, A Yes XA No
DS- Supervise®uty XYes n No 40%
EE- Written test (Finalexam) XYes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes XA No

Material 100%TP : Average=20%CC+ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 460%EE

5- Criteria devaluation

Authorizeddocuments :f Yes X No
Authorizedsearchengine ‘A YesX No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references (useful links ):

https://www.merriam-webster.com/dictionary/biologyttps://www.open.ac.uk/courses/biology

Wilson, M., & Walker, J. (2018). Principles of Biology (7th ed.). Pearson. (Introduction générale a la
OA2f23AST dziAf S LIRdzNJ O2YLINBYRNB f QAYUSNI OlGAz2y Syl
électriques).

Kandel, E. R., Schwartz, J. H., & Jessell, T. M. (2012). Principles of Neural Science (5th ed.). McGraw
Hill. (Couvre les bases de la biologie neuronale et les concepts utiles pour le génie biomédical).

7- Working environment (Facilities necessary for learning)

None
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https://www.merriam-webster.com/dictionary/biology
https://www.open.ac.uk/courses/biology
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Course Specification

Fundamentals of Anatomy, Physiology and Neurophysiology for Medical Instrumentatior

LT =T ¢ L
Coeff ;
Coded ELEAB4 212 Level Semester | 2/S4 icient 15 Credits 2
Course Electricakengineering X:oll)ume.H. 21
Responsi . Volume.H.
ble AmaniLahouar (TP) 0
Teaching | Lecture,interactive, direct instructions Self study H 26
methods
Module Anatomyg physiologyg neurophysiology Version 09/2023

Coursalescription(Courseobjective):

- Introduce students to the basic concepts of human anatomy, physiology, and neurophysio
emphasizing their relevance in the design and application of medical instrumentation.

Prerequisites Keywords
Mathematics for engineers Apparatus, physiology, anatomy

Specifimbjectivesof the course( OBJ):

Obj 1: Understand the anatomical organization of the human body and its major systems.
Obj2: Explain the physiological processes of key organ systems.

Obj3: Describe the structural and functional components of cells and tissues.

Obj4: Analyze the basics of neural communication and its implications in medical devices.
Obj5: Correlate physiological principles with medical instrumentation design.

Obj6: Interpret physiological signals for diagnosis and monitoring purposes.

Obj7: Evaluate the role of neurophysiology in advanced medical instrumentation.

Necessarynaterial:
Nothing
RO o] 41 (=] = (=) =T ) ST (O o OSSR
Week(s) Chapterd Contentltems No.HR | Goals
1-3 Introduction to Human Anatomy 45 OBJ1:0BJ 2
and Physiology '
1 Overview of the human
body structure.
1 Major systems of the bog
(cardiovascular,
f 155 ]
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respiratory,
musculoskeletal, etc.).
Anatomical terminology
and directional reference

46

Cellular and Tissue Structure

il

il

Basic structure and
function of cells.
Overview of tissues:
epithelial, connective,
muscle, and nervous
tissues.

4.5

Obj 3

7-8

Physiology of Major Organ
Systems

f

Cardiovascular system:
blood flow, heart
function, and blood
pressure.

Respiratory system: gas
exchange and lung
mechanics.
Musculoskeletal system:
muscle contraction and
skeletal mechanics.

Obj 4

9-11

Introduction to Neurophysiolog

il

f

Structure and function of
the nervous system.
Neural communication:
action potentials and
synaptic transmission.
Sensory and motor
pathways relevant to
medical instrumentation.

45

Obj 4; Obj 5

12-14

Applications in Medical
Instrumentation

il

Physiological signals anc
their measurement (e.g.,
ECG, EEG, EMG).

Role of medical devices
monitoring and diagnosir|
physiological functions.
Case studies on
instrumentation for
specific organ systems.

45

Obj6; Obj7

3- Content

elements

(Practical

work)

Week(s)

Activities/ Contentelements

No.HR

Goals

——

156
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4- Methods evaluation & marks distribution
Typeof assessment YesNo TxWeighting
CG ContinuousassessmerfTest/QuizPresentationReport, .
"estQuizP Rep n Yes X No
etc.)
DS- Supervise®uty XYes n No 40%
EE- Written test (Finalexam) XYes n No 60%
EP- Practicalttest (TR TPexam/ MP- Mini project) N Yes X No

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE

Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE
5- Criteria  devaluation

Authorizecdocuments ‘N Yes X No

Authorizedsearchengine ‘A YesX No

Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityandorganization(2 points)

6- Web references (useful links ):

NeuroanatomyandNeurophysiologyA ReviewAnatomy and Physiology of the Visual System

Marieb, E. N., & Hoehn, K. (2018). Human Anatomy & Physiology (10th ed.). Pearson. (Couvre les bases de l'al

et de la physiologie humaines, avec des applications pertinentes pour le génie biomédical).

Kandel, E. R., Schwartz, J. H., & Jessell, T. M. (2012). Principles of Neural Science (5th edHilM¢Gaite de la
neurophysiologie et des bases du fonctionnement du systéme nerveux, essentiel pour la compréhension des sy

biomédicaux).

Tortora, G. J., & Derrickson, B. (20Iinciples of Anatomy and Physioldgth Edition). Wiley.

Kandel, E. R., Schwartz, J. H., Jessell, T. M., Siegelbaum, S. A., & Hudspeth, APdn(@plER)of Neural Scien¢eth

Edition). McGrawHill.

7- Working environment  (Facilities necessary

for learning)

None
X
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https://jamanetwork.com/journals/jamaneurology/fullarticle/783345
https://journals.lww.com/clinicalneurophys/Abstract/1994/09000/Anatomy_and_Physiology_of_the_Visual_System.3.aspx
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5th YearEmbeddedystems
Major: S5
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Course Specification

Embeddedsystemdor 10T2

1. General
Coded il)' f B Level/Semester | 3/S5 | Coefficient | 1.5 | Credits 3
Course Electrical Engineering E/é)ll)ume.H. 21
Responsible | Mrs lhsenJebri V2R 105

(TP)

Teaching Lecture, interactive, direct instructions, Project Based Self study H. | 41
methods
Module Embeddesystemdor 10T2 Version 09/2023

Coursedescription(Courseobjective):

This course provides the learning outcomes and skills necessary to understand the typical architec
loT network and to set up a complete 0T chain, from the feedback of information emitted by co
sensors to thevisualization of data. This course also introduces the security concepts of 10T sy
connectembjects operatingsystemsnetworks applicationsanddata.lt will aimto mastethebasicconcepts
and fundamental notions of computer security. The focus will be on IoT. Thus, the student
will be able to understandhe modusoperandiof computerattackstargetingthe 10T ecosystemmaster
andunderstandhe rolesandoperationof the differentcomponentsand securitytools of this ecosystemThis
module will also provide the mastery and skills necessary to develop a crypto system for the 10T .

Prerequisites: Keywords:
Sensoractuatorcloud,network,
microcontroller, 10T platforms

Embeddedystemdor IoT 1

Specificobjectivesof the cours€OBJ):

OBJ 1: Understandhefundamentahotionsof IOT: Applicationareas]oT challengesArchitectureloT,
Data acquisition and transport, Data processing and analysis, 10T platforms.

OBJ2: Knowthedifferentstandardgroposedor shortandlong distancecommunicationg theloT, the
protocols and mukiayer communication architectures dedicated to the loT.

OBJ 3 : Supportthe CISCONetworkingAcademyonline coursewhich isdesignedo preparghe student
for Cisco lot certification.

OBJ 4 :Identify risksandthreatdo IoT applications/systenthatrequirecryptographidools.basicconcepts
and fundamentalotions of cryptographyunderstandhe securityaspect®f connecteabjects,develop
new security approaches and solutions for 0T systems.

Necessarynaterial:
Software:CISCOPackeflTracer,arduinolDE

]
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lot Platform:Thinkspeakblink

Materials:ESP8266Nifi module,sensorsactuators,

2- ContentelementgCourse)

Week(s) Chapters/Conteritems No.HR | Goals
Chapter 1 -Generaintroduction
1-2 Communicatiorarchitectures | 3h -Communication architectures for leConcepts
andprotocolsfor thelnternet of gatewaysandinteractionbetweertechnologies.
of Things
Short-rangeradio communicationtechnologies
- RFID networks
N 5. 3h -
Chapter 2: . NEC
3-6 Standardechnologiest - -Z-WaveThe RFID protocdThe BLE (Bluetootf
lower layers WPAN (Low-RateWirelessPersonahreaNetw
Long-range mobile radio communications
technologies
3h
- LoRaWan
- Cellularnetworks:3G,4G,5G
SIGFOX
Chapter 3:
. Presentationf the courseandresponse¢o
7-9 online course from the CISC{ 439 questions proposed by
NetworkingAcademyplatform fundamentals of ioto
on the fundamentals of iot
Chapter 4: Risk analysis:
10-12 L . 4:30 -Devices-ApplicationsCommunicatiomprotocols
Securityrisksandthreatsn . .
-Informationcollection-Platformsandcloud
0T systems
Security objectives:
_ -AuthenticatadevicesSecurecommunications
1314 | Chapter5:Securityof loT 3h Secure code to be executed
systems
-Securedatabackup
Security protocolsadaptedto IoT
3- ContentelementgPracticalwork)
Week(s) Activities/Contenitems No.HR | Goals
Part 1: Design of the connected Choi £ mi I d
embeddeapplicationandtechnological fChoice of microcontro e.r an
4 choice 1h30 development board: Arduino,
Raspberrpi, STM32,BeagleBone,
( )|
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fChoiceof sensorlight meter,camera,
Part 2:interfacing the vari_ous sensors ultrasonic sensor, motion sensor,
5| andeanyngouttheelecticaasemby | 1130 | pressure sensor.
1Choiceof actuatorRelay,motor,
LCD screen, ...
fConfigurationof theconnection
device: Ethernet, wifi, CAN,
67 Part3: Connectingheobjectto the 1h3o | Bluetooth,.. o
internet fChoice of communication protocol:
MQTT, CAOP,Lora,Sigfox,Zeegbee
{Creationof serverandGateway
Part4: developmenof theembedded 1Debuggingandtesting
8 applicationin C, C++or Pythonetc.: fLoading/executiomn microcontroller.
3h
Part 5: Development of the control TChoiceof programmindanguages
11 applicationwebapplicationor mobile fInstallationof thedevelopment
application environment
The use of PACKET TRACER (a
powerfulnetworksimulationsoftware) Simulation of an IOT network of a
12 which allows students to experiment 1h30 secure house equipped with several
with the behavior of networks by typesof intelligentsensor®n CISCO
considering different Packet Tracer
scenarios
Simulation of a smart home equippec
14 Practicalexam 1h30 with severatypesof connectedabjects
on Cisco Packet Tracer.

4- Evaluationmethods& Marks distribution

Typeof assessment YesNo Tx Weighting
;S) Continuousassessmelf est/QuizPresentationReport, A Yes A No
DS- Superviseduty x Yes 0 No 20%
EE - Writtentest(Final exam) x Yes 0 No 20%
EP - Practicaltest(TP- TP exanv MP- Mini project) x Yes n No 60%

Material 100%TP : Average= 20%CC + 80%EP

100%CI material

: Average= 40% DS+ 60%EE

——

]
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CI+TP material : Average= 20% DS+ 20% EP + 60%EE

5- Evaluationcriteria

Authorizeddocuments ‘) Yesn No
Authorizedsearchengine ‘) Yesn No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Webreferencegusefullinks):

[1] CamiloAlejandroMedina,ManuelRicardoPerezL uis CarlosTrujillo: 10T Paradigmnto the Smart
City Vision: A Survey. iThings/GreenCom/CPSCom/SmartData 20177695

[2] FeiHu,A S e ¢ andPrivagyin Internetof Things(loTs): Models,Algorithms,and

| mpl ement ati onso, CRC Press, 2016

[3] RussellandDrewVan Durenfi Pr a c t i coaThings$d ceu BnieettPACKT Publishing,
June2016[4]Shancand.i andLi DaXu fi S e ¢ uhe intergedf T h i n §yngress2017

[5] Philippe Atelin,Eni, i Wireless network802.11, Technologydeployment, security2008.

[6] Sensonetworks- Theoryandmodeling,David Simplot, Ryl Eric Fleury,HermesSciencBublications,
2009.[7] Dominique Paret, Xavier Boutonnier, Youssef HofiiNFC (Near Field Communicatior)
Principles and applications of

nearfield communication2012.

[8] Adrian McEwenandHakim Cassimally JohnWiley & Sonsii Designingthe Internetof Things,2013.

7- Working environment (Facilitiesecessaryor learning)
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Course Specification

Artificial andIndustrial Vision

LT =T ¢ L
Coded ELEGSE 102 | Level/Semester | 3/S5 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
Responsible | Mr MehrezAbdellaoui éolll;me.H. 105
Teaching Lecture, interactive, direct instructions, Project Based Self study H 15
methods
Module AvrtificialandIndustrialVision Version 09/2023

Coursedescription(Courseobjective):

Thiscourseaimsto introducestudentsto the theoreticaland practicalfoundationsof artificial and
industrialvisionsystemsTheimageacquisitionparameterswill be detailedin this courseby the calibration
of the matrix and linear cameras. Practical industrial and artificial mink tools will be presented.

Prerequisites: Keywords

Calibrationacquisitionmatrix camera,nspection,

Imageprocessingneuralnetworks,programmin _ o
gep g prog g objectlocalization

Specifiobjectivesof the course(OBJ):

OBX.: Knowthe basicelementsof an artificial andindustrialvisionsystem

OBXR: Knowthe typesof 1D,2Dand 3Dvisionsystems.

OBXB: Definedifferenttypesof lighting sourcesdifferentgeometriesshapingandlighting control
OoBX: Masterthe geometricmodelof matrix cameras

OBXb: Knowthe calibrationtechniquesof matrix cameras

OBJ6: Masterthedifferentstagesof acquiringmatrix cameras
OBJ 7: Master thedifferent stageof acquiring linear cameras
OBJ8: Master localization tools by model matching

OBX®: Knowobjectdetectiontools

OBJO0: Knowshaperecognitiontools.

OBJL1: MastertextureanalysigoolsusingGLCNVandLBP.

OBJL2: Masteryof programmableartificial visionsoftwaretools andthe stagesof projectcreation
OBX3: Masteraconfigurablenachinevisionsoftwaretool
OBJ14: Applicationof detectionandinspectiortoolson professionaindustrialvisionsoftware

OoBJ5: Realizatiorof practicalartificial visionproject

Necessarynaterial:

Machinevisionsoftwaretool, PC
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2- Content elements

Week(s) Chapters/Contenttems No.HR Goals
Chapterl: Introductionto artificial & industrialvision

1-2 1. Presentatiorof visionsystems 6 OBd,2,3
2. Typeofvisionsystems
3. Lightingsystems

Chapter2: CameraCalibration

45 1. Geometrianodelof cameras 6 OBMX, 5
2. Intrinsicandextrinsicparameters
3. Calibrationtechniques

Chapter3: Acquisitiordevices

1. CCDandCMOSensors
7-8 2. MonochromeColorcameras
3. Matrix cameras

4, Linearcameras

4:30 OBX,7

Chapter4: Processingpolsfor machinevision
1. Implementationsteps

Modelmatchinglocalizatiortools.

11-12-13 4:30 OB3B,9,10,11

2

3. Objectdetectiontools.

4. Shapeecognitiontools

5. Textureanalysigoolsby GLCMandLBP.

3- Content elements

Week(s) Activities/Contentitems No.HR Goals

1. Definitionandpresentatiorof specificationgor
practical artificial vision projects.

3 2. Presentatiorof the Googlecolabtool: exampleof 3h OBl2,15

image classification by CNN.

Presentatiorof artificial visiondatasetson Kaggle.

Selectiorandformation of workinggroups

Gettingstartedwith professionamachinevision

software

PatternMax objectlocationtools

Objectdetectiontools

Shapeaecognitiontools

. SurfaceAnalysisTools

14 Evaluatiorof practicalartificial visionprojects 1h30 Summativeevaluation

Hw

=

3h OBJ13,15

2
1.

9-10 2 3h OBJ14,15
3

]
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4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting
CG Continuousissessmen(lest/QuizPresentationReport, - N
A QuizP Rep n Yes E No

etc.)

DS- Supervise®uty E Yes 74 No 20%

EE Written test (Finalexam) E Yes A4 No 60%

EP- Practicaltest (TR TPexam/ MP- Mini project) E Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments ‘N YesfE No
Authorizedsearchengine ‘N YesfE No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

MohamedElgendyDeeplearningfor visionsystemsgooglebooks,2000
YousseAmri,2014.IndustrialVision EuropeariniversityEditions,72p.

PatrickBonnin,2015.TheBasicof ImageProcessingnd Industrialand RoboticVision EDUMEQ99p.

cognex.comtechnicaldocumentatiorandsoftwaretools 020

7- Working environment (Facilities necessary for learning)

Insightexplorer6.5.0(cognex.consoftware):https://support.cognex.com/efgb/downloads/detail/in

sight/4531/S1033
Googlecollab:https://research.google.com/colaboratory/
Kagglehttps://www.kaggle.com/datasets
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Course Specification
EmbeddedystemsSecurity
L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ELEGES 103 | Level/Semester | 3/S5 | Coefficient | 3 Credits 3
Course ElectricaEngineering X:oll)ume.H. 21h
Responsible | Mr LamjedTouil VolumeH. 105
(TP)
Teaching Lecture, interactive, direct instructions,Project Based Self study H 39
methods
Module EmbeddedystemsSecurity Version 09/2023

Coursedescription(Courseobjective):

Knowandunderstandthe different typesof attacksthat threatenembeddedsystems.

To know the different methodologies and tools for the development of software and hardware soluti
dedicated toimproving the reliability, robustness and security of embedded systems.

In particular,how canwe measurethe reliability and securityof anembeddedsystem Furthermore students
will be able to distinguish and use the different methods of assessing the reliability of embedded sys

Prerequisites: Keywords

Thiscourserequireshavinga culturein the field of

HardwareDesign SoftwareDesign
digital circuits gns g

Specifimbjectivesof the course(OBJ):

OB : Demonstratehe needandusefulnes®f IP(intellectualproperties)and data securityin
Embedded Systems and Know the basic notions of information security.

OBX: Remembethe classianethodsof codinginformation(RZNRZAMI,ManchesterHDBngtc.)and
introduce new coding techniques

OBX: Presenthe differentstandardizedr emergingmethodsof codingand securingdata SEAslarge
data streams are processed on Systems on Chips

OB3# : Understancethicalhackingtechniquedo better securehe OS

OBX b : presentdifferentapproachedor securingixedanddynamicdata exchangedhroughembedded
systems and open networks

OBJX: Masterthe useof the notion of the finite state machinefor OSsecurity

OBJ7: Knowthe securityof System®na Chip.

]
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OBXB:

Knowthe protectionof privacythroughscramblingoperations.

OBJ 8 :Demonstrate the need and usefulness of IP (intellectual properties) and data security in
EmbeddedystemsPresenthe differentstandardizedr emergingmethodsof codingand
securing data in Embedded Systems.

OBJL0: Hardwareand softwareimplementationof modulesdedicatedto OSsecurity.

OBJL1: Theideaisto Protectprivacythroughscramblingoperationswill alsobe addressed.

Necessarynaterial:

HDLsimulationtool: Modelsim
Summary tool: Vivado.

FPG#Alatform: ZedBoardyng7000DevelopmenBoard

2-.Content _ elemMentS. | (COUISE) e et ee e ee e ee e ee e
Week(s) Chapters/Contenttems No.HR | Goals
: , : . Introduction to the

1-2 Thebasicof informationsecurity 3 _

concepiof OSsecurity

34 Peripheralselatedto the securityof Embedded 3 Knowthe devicesnthe
systems. security domain

_ _ Study the most used
45 Studyof encryptionalgorithms 3 i _ _
algorithmsin security
Studyof informationcodingmethods(RZNRZ AMI,

68 ManchesterHDBngtc.)in orderto adaptto the 3 Knowthe usualcoding
evolutionof applicationsandtransmissioror storage in Embedded Systems
media and introduce new coding techniques

89 Studyof differentsimpleand complexmethodsfor 3 Mastererrordetection
error detection. methods
Study Qf different approaches to secure fixed and Knowdatasecurity

1012 dynamicdataexchangedhroughembeddedystems | 3
approaches

and open networks.
] ) Tobecomédamiliarwith

1314 Introductionto cybersecurity 3 .

cyber security
3-Content _elements _(Practical _WOrK) e,
Week(s) Activities/Contentitems No.HR Goals

]
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Tobecomeamiliar
1-2 Introductiontothed a 2 R S todl A Y ¢ 1h30 withthead a 2 RS
{AYE OG22t

Beableto simulate
34 Simulationof Hardwaremodules 1h30 a hardware
module.

To be able to
5-6 Introductionto the @ + A @én@ré@nénent 1h30 synthesize a
hardwaremodule

To implement a

7-8 Implementationof applicationsonan FPGAlatform 1h30
Hardwaremodule

Simulatiorandsynthesi®f dedicatedapplicationgor the To synthesize a

9-10 1h30
security of embedded systems hardwaremodule.
Beableto
11-12 Implementationof OSsecurityapplications 1h30 implement a
Hardwaremodule
14 Practicalexam mini-projectdefenseX 1h30 Summativeevaluation
4- Evaluation _methods & Marks _distribution .
Typeof assessment YesNo TxWeighting
CG Continuousaissessmen(Test/QuizPresentationReport,
n Yes W -
etc.)
DS- Supervise®uty B Yes n No 20%
EE Written test (Finalexam) B VYes n No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) M Yes N No 20%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%D S+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments ‘1 Yes No
Authorizedsearchengine ‘1 YesMNo
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)
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https://fr.digi.com/blog/post/keystrategiesfor-embeddeesystemsi S O dzNJR G & X
https://www.researchgate.net/publication/265980679 Introduction_a la_securite_des_systemes_entrep
rises_Introduction_a la_securite _des systemes_entreprises
https://exed.centralesupelec.fr/actualites/cybersecurisecurisatiordesdispositifsvulnerables/
http://www.catspowerdesign.fr/actualites/systementreprises
http://deptinfo.cnam.fr/~paradinas/cours/SecuCodeMobile Cours(H-RF) pdf

Heath, S. (2003). Embedded Systems Design: A Unified Hardware/Software Introduction. Elsev
Zhou, X., & Hu, X. (2018). Security in Embedded Systems: Advances and Applications. Wiley.

ThelSBS or ISHA4 tool
Gaz2RStoflL aé
4 + A @énWr@niment
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https://www.researchgate.net/publication/265980679_Introduction_a_la_securite_des_systemes_embarques_Introduction_a_la_securite_des_systemes_embarques
https://www.researchgate.net/publication/265980679_Introduction_a_la_securite_des_systemes_embarques_Introduction_a_la_securite_des_systemes_embarques
https://exed.centralesupelec.fr/actualites/cybersecurite-securisation-des-dispositifs-vulnerables/
http://www.catspowerdesign.fr/actualites/systeme-embarque
http://deptinfo.cnam.fr/~paradinas/cours/SecuCodeMobileCours(H_W)-PP.pdf
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Course Specification

AdvancedvHDL: architectureand simulation

LT =T ¢ L
Coded ELEGSE 104 | Level/Semester | 3/S5 | Coefficient | 3 Credits 3
Course ElectricaEngineering X:oll)ume.H. 21
Responsible | Mr Abdesslenfbdelali éolll;me.H. 105
Teaching Lecture, interactive, direct instructions,Project Based Self study H 38
methods
Module SW/HWDevelopmenbf RealTimeSystems Version 09/2023

Coursedescription(Courseobjective):

Thiscoursecoversadvancedarchitecturesand modelingfor the designof complexdigital systems.The
objective of the course concerns the mastery of the following aspects:

- Architectureaspectof dedicatechardwaresystemsand performanceanalysis

- Compositiorandorganizationof architecturesof complexdedicatechardwaresystems
- Performance analysis bfrdware architectureflatency, cadencehroughput,execution time,
propagation paths, etc.).
- Advanced/HDLmodelingaspect
- Thestrategyfor decomposing systemandthe differentmeansof descriptiorfor VHDLmModeling
- Thedifferent VHDLdescriptionmodelsthrough practical examplesof dedicatedhardware
architectures

Prerequisites: Keywords

digital electronics Dedicatechardwarearchitecture hardwaredesign,

VHDIHardwareDescriptiorLanguage VHDLsimulation, synthesis, FPGA

Specifiombjectivesof the course(OBJ):

OBJ1: Acquisitiorof basicnotionsof hardwaredesignand designflow of digital integrated
circuits and FPGAs

OB.2 : Studyand simulationof the constituentcomponent®f the architectureof a complexdigital system:
combinatorial and sequential components of complex digital systems

OB3X : Studyof the structureof architecturesof complexdigital systemsCompositionin data path and
controller (finite state machines)

OBJ : Studyandapplicationof performanceanalysiscriteriafor a dedicatedhardwarearchitecture:
Frequency, Latency, Cadence, Throughput, Execution time, etc.

OBJ : Studyof VHDLmModelingmethodologie®f complexdigital circuitsfor simulationand synthesis

]
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OBJ : Studyand practiceof the different VHDLdescriptiormodelsof a hardwarearchitecture:FSv+D,
FSMD, behavioral models

OBJ : Becomdamiliar with an advancechardwaresimulationandsynthesigool

Necessarynaterial:
PCFPGAard

2- Content _elements _ (Course)

Week(s) Chapters/Contenttems No.HR Goals
Chapterl: Introduction
- Concepbof hardwareimplementationandsoftware
implementation
- Concepbf generatpurposearchitecturesand
dedicated architectures
- Notionof HardwareDesignFPGADesign HW/SW
Design —_
OBJ 1Acquisition
- Evolutionof complexityof architecturesandmethods of basicnotionsof
and tools for designing complex digital systems 25 hardware design
15 e o ' anddesignflow of
Chapterll: Designapproachedor digital integrated .
o . digital integrated
circuits (design flow) o
circuitsandFPGAs
- Introduction:
- Section: Conceptf levelsof abstractionanddomain
of description of Cls (behavioral, structural,
architectural physical)
- Section II: Typical IC design flow: Design levels ang
stageqsystensynthesisRTLsynthesislogicalsynthesis,
physical synthesis, placement and routing)
- Comparisorof designflow of ASICand FPGAs
Chapterlll: DedicatedHardwareArchitecture:structure
and performance OBE: Studyofthe
_ 25 structure of
610 - Introduction: . complexdigital
- Section |: The performance criteria of a dedicated systems
hardwarearchitectureFrequencyi, atencyCadence, architectures:
ThroughputExecution time, etc. Compositionn

——

]
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- Sectionl: Compositiorof data pathsandsequencers datapathand
and principle of performance analysis of a dedicated controller

hardwarearchitecture

- Architecturalexplorationandperformanceanalysisof
an example of data flow oriented design

- Analysisandsynthesi®of controllersfrom different
Design examples

OB3#: Studyand
application of
performance
analysigriteriafor
a dedicated
hardware
architecture

ChapterlV:- AdvancedvHDLmodelingof complex
digital systems.

- Introduction:

- Section: Strategiedor decomposingomplexsystems

OBJ 5Study of
VHDL modeling
methodologie®f
complex digital

for VHDL modeling circuits for
simulationand
1114 - Sectionl: VHDLmodelingand synthesis 6 synthesis
- Sectionll: DifferentVHDLdescriptiormodelsof a OB3®: Studyand
hardwarearchitecture:FSM D, FSMD, behavioral practice of the
models different VHDL
- SectionV: Practicalexamplef modelingcomplex descriptiormodels
architectures of a hardware
architecture
3-.Content __elements _ (Practical  WOrK) e
Week(s) Activities/Contentitems No.HR Goals
OBJ7Become
familiarwith an
2 Familiarizatiorwith the simulationandsynthesigool 15 advanced
through simple design examples hardware
simulation and
synthesis tool
OBJ 2Study and
simulation of the
constituent
Simulatiorof specificcombinatorialandsequential 15
4 . component®ofthe
components o€omplex digital systems ,
architecture of a
complex digital
system:

]
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OB3: Studyof the
structure of
architectureof
Studyof a designexampleaccordingo thed O 2 Y (+N.2 complex digital
R G I Lakchitéctural model (Miniproject launch) (2x1.5) | Systems:
Composition in
data path and
controller

15

OBJ: Studyofthe
structure of

- . . . architecturesof
VHDLdescriptiorandcontrollersimulation:differenttypes -
- . o 3 complex digital
of finite state machines (Moore and mealy) with differe

7-8 ) . . . ) systems:
types of outputs (registered/unregistered, implicit/expli o
P puts (reg d P P Composition in

deactivation, etc.) data path and

controller(finite
state machine)

OBJX: Studyofthe

. different VHDL
Developmenof the architectureof a data path basedon 3

12-13 descriptiomrmodels
a memory (BRAM, ROM, FIFO, etc.).
of a hardware
architecture
14 Practicalexam mini-projectdefenseX 15 Summativeevaluation
4- Evaluation . methods & Marks  distiution .
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(lest/QuizPresentationReport, . .
n Yes n No
etc.)
DS- Supervise®uty 'H Yes R No
EE- Written test (Finalexam) 'H Yes R No
EP- Practicaltest (TR TPexam/ MP- Mini project) ‘H Yes n No

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial - Average= 20%D S+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments ' YesH No
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Authorizedsearchengine ' YesH No

Criterion1: masteryof language(5 points)

Criterion2: masteryof the developmentool (2 points)

Criterion3: masteryof the architecturalaspect(8 points)

Criteriond: masteryof the methodologicahndtechnicalaspect(simulationand synthesis]5 points)

F.VahidandR.LyseckyJ.Wileyand SonsVHDLTutorial:Learnby Example,
http://esd.cs.ucr.edu/labs/tutorial/, 2023

StepherBrownand ZvonkovranesicFundamental®f digital logicwith VHDLdesign,
https://theswissbay.ch/pdf/Books/Computer%?20science/Fundamentals, Year
Bhasker, J. (2009). VHDL Primer (3rd ed.). Prentice Hall.

Perry, D. L. (2002). VHDL: Programming by Example (4th ed.). Md@raw
Education.

Simulationand synthesigool for FPGA
o VIVADO
o ModelSim
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Course Specification

SOCprototypingon FPGA

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ELEGES 105| Level/Semester | 3/S5 | Coefficient | 1.5 Credits 2

o Electricakngineering VolumeH. |

(CI)

responsible | Mrs SouhaBoukadida éolll;me.H. 10:30

Teaching Lecture, interactive, direct instructions Self study H 16
methods
Module SW/HWDevelopmenbf RealTimeSystems Version 09/2023

Coursedescription(Courseobjective):

Thecourseaimsto introduce SoQlesignmethodologiesandtheir applicationsbasedon new generationsof
programmable circuits called FPGAs.

Prerequisites: Keywords
Combinatoriahndsequgntialogic,VHDL . FPGASOCIP XilinxVIVADQHLS)
technologyandsynthesisC/C++programming.

Specifimbjectivesof the course(OBJ):

V Understandhe purpose challengesand constraintswhendesigninga systemon a chip (SoC)
V Knowthe architecturalandtechnologicabptionsavailableto a designerof digitalsystems.
V Knowhow to locatethe boundarybetweenhardwareandsoftware.
V Masteryof fine-grainreconfigurablecircuits(FPGA).
V Desigra heterogeneousystem(hardware+ software)basedon the FPGAircuit.
V Implementthe systemon areconfigurablecircuit (SoPC).
implementation of complex systems.

Necessarynaterial:
DigilentZzyng7000ARM/FPG/&oCTrainerBoard.

2- Content _elements___ (Course)

Week(s) Chapters/Contenttems No.HR Goals
Know the architectural andtechnological
1-4 Systenon chip(SoC) 6 optionsavailableto a digital systemsdesigner
Know how to locate the boundary between
hardwareandsoftware.
59 Softwareandhardwareco- 230 Designthe hardware part of specificlogic
designembeddedon FPGA blocks (IP).

]
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Definethe interfacesbetweenprocessorsand
peripheral hardware blocks.

Design the software executed by ti
microprocessor to carry out the control p4g
of the application.

Master the design flow and the tools

10-14 Thedesignflow 6 . L .
associated with joint design.

3- Content__elements__ (Practical ___work)

Week(s) Activities/Contentitems No.HR | Goals

Know the design flow of digita
systems from the system and
algorithmic level down to the

Architecturaland technologicaloptions for

7-8 3h :

the design of digital systems. lowest (physical) level.

The technology of reconfigurable systet

continues to grow. And SoPCs pres Knowthe compositionof SoPCsas
9-11 | solutions for problems in different field 4:30 well as the communicatio

between the different IP's of

(Electronic Computing, automatio
SoPC.

Telecommunications, etc.).

Thestudentwho hasknowledgein
the areas: technological; too
language and development
12-13 Implementationof complexsystems 3h method, it will be ableto enterthe
field of design of systems d@
programmable chips.

4- Evaluation methods & Marks distribution

Typeof assessment Yed\o TxWeighting
CG Continuousssessmen(Test/QuizPresentationReport,
n Yes n No
etc.)
DS- Supervise®uty B Yes N No 20%
EE Written test (Finalexam) B Yes 7 No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) K Yes A No 20%

Material 100%TP : Average=20% C@& 80%EP

]
176 |

——



V Electrical Engineering
EPI:-

100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%D S+ 20%EP 460%EE

5- Evaluation criteria

Authorizeddocuments ‘N Yesy< No
Authorizedsearchengine ‘N Yes{< No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

FPGArototypingandthe SoMesign/VerificatioProcess
FPGA Prototyping of System-Chip (SoC) Designs

FPGArototypingby VHDLExamplesXilinxMicroBlazeMCSSoC2nd Edition
Chung, K. H., & Wang, S. Y. (2010). FPGA Prototyping By VHDL Examples: Xili¥3\Bpaitem Wiley.
Barker, A. (2013). Digital System Design with FPGA: Implementation Using Verilog and VHDL. Elsevier.

7- Working _environment _ (Faclilities __necessary __for_learning)

Title,VersionURL
X
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https://www.synopsys.com/blogs/chip-design/scalable-performance-for-soc-design.html
https://www.eetimes.com/fpga-prototyping-of-system-on-chip-soc-designs/
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Course Specification

ARM processoland applications

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ELEGSE 106 ‘ Level/Semester ‘ 3/S5 ‘ Coefficient ‘ 1.5 | Credits 2
Course Electricakngineering X:oll)ume.H.

Option Mr Marwen Kermani Rl 21
(TP)
Teaching | Lecture, interactive, direct instructions Self study H 25
methods
Module ARMprocessoandapplications Version 09/2023
Coursedescription(Courseobjective):
Knowthe internalarchitectureof the STM32nicrocontroller
Develop applications based on the STM32 microcontroller
Prerequisites: Keywords
C++programming. STM32microcontroller,HalAPI
Specifimbjectivesof the course(OBJ):
OBJ1: Knowtheinternalarchitectureof the STM32microcontroller
oBJ2: Know howto addresandprogramthe differentregistersof the STM32microcontroller
OB3XB : Programmindoy HAL
Necessarynaterial:
Videoprojector+ Table

2- Content  elemMENLS | (COUISE) oo e ee oo ee e ee e e

Week(s) Chapters/Contenttems No.HR Goals

3- Content __elements _ (Practical __work)
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Week(s) Activities/Contentitems No.HR Goals
. L . . . Develop GPIGbased
1-2 - STM and its applications : Managing GPIOs with 3 applicationsisingHAL
STM32F4
APIs
. . o Developapplications
3.5 - STI\/II anq |t[s Iappllcatlons : Digital Analog DAC and 4:30 based on ADCs and
Analog Digital ADC converters based on STM32 DACsusingHAL APIs
. o o Know how to use the
- STM andits applications: UART communicatiorbased UART communication
67 on STM32F4 3 protocolof the STM32
microcontroller
- STM andits applications: Implementationsf the SPI SP1 bus
8-10 Serial Peri hpp | Interf ) E ith STM32F4 4:30 implementationsf the
(Serial Peripheral Interface) bus wit STM32microcontroller
. C . . . STM32microcontroller
11-12 - STMandits applications: 12C busimplementationsvith 3 12C bus
STM32F407 . .
implementations
1314 Practicalexam mini-projectdefenseX 3h Summativeevaluation
4- Evaluation methods & Marks distribution
Typeof assessment YesNo TxWeighting
CCGC: ContinuousassessmenfTest/QuizPresentationReport,
nrestiQuizp Rep Yes 20%
etc.)
DS- Superviseduty No
EE Written test (Finalexam) No
EP- Practicatest (TR TPexam/ MP- Mini project) Yes 80%

Material 100%TP__: Average=20%CCt 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments ‘N Yes
Authorizedsearchengine ‘A No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

TechnicatlocumentSTM32
AReviewof ARMProcessoArchitectureHistory,Progresand Applications

Yiu, J. (2011). The Definitive Guide to ARM® Cewtdxd Cortex@4 Processors (3rd ed.). Elsevier.
O'Leary, T. (2012). ARM Assembly Language: Fundamentals and Techniques (2nd ed.). Wiley.

7- Working environment  (Facilities

necessary for learning)

Title,VersionURL
cubMX+Keil
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Course Specification

EmbeddedArtificial Intelligence

LT =T ¢ L
Coded ELEGSE 107 | Level/Semester | 3/S5 | Coefficient | 3 Credits 3
Course ElectricaEngineering X:oll)ume.H. 21
Responsible | Mr LamjedTouil VolumeH. 10:30
(TP)
Teaching Lecture, interactive, direct instructions Self study H 40
methods
Module Embeddedhrtificial Intelligence Version 09/2023

Coursedescription(Courseobjective):
Thiscourseoffersstudents:

To know the role and usefulness of Embedded Atrtificial Intelligence or Edge computing which pres
essential component in modern Embedded systems. Study of embedded systems for intellige
connected objects.

To pose and resolve general problems of complex systems, particularly in the fields of engineerin
Artificial Intelligence algorithms.

- Understand and analyze the fundamental components of a dedicated hardware architecture f
implementationof Artificial Intelligencealgorithmsrespondingto future and currentchallengesn termsof
energy and new resources

- Studyexpertsystemgforward chaining backwardchainingand mixedchaining).

Toexplorethe usefulnesofd a S Fahd¥ & 2 2 i Statemachinego implementintelligentsolutions.

Prerequisites: Keywords

Thiscourserequiresknowledgeof logicalsystems. | HardwareDesign SoftwareDesign

Specifiombjectivesof the course(OBJ):

OBJL: Demonstratehe needandusefulnessf Artificial Intelligence Embeddedsystemdor intelligent
and connected objects

OBX: Know thebasicarchitectureof anembeddedsystem.

OB3XB: Introductionto embeddedsystemsiedicatedo the implementationof Artificial Intelligence
algorithms.

OBJ}: knowthe differentsoftwareandhardwareimplementationsolutionsfor Alalgorithms

OBJX b : Introductionto finite state machines

]
180 |

——



JE P I Educational
Group

Electrical Engineering

OBJX : Modelingof Alalgorithmsbasedon State/TransitiorDiagrams.
OBJ/ . Masterthe useof the notion of finite state machineto implementan Al algorithm
OB3XB : Introductionto inferenceenginesand studyof expertsystems.
OBX> : Frontchainingfearchainingandmixedchaining.
OBJO: Introductionto the designof intelligentagents

OBJ1: Explorentelligentsystemsgcalledmulti-agentsystems.

Necessarynaterial:

Hardwaresynthesigool: ISE

software/hardware synthesigool .

FPG#Alatform: ZedBoard=PGAlatform; Spartan3E,Zyng7000DevelopmenBoard.

2-.Content _ elemMentS. | (COUISE) e eeeeeeeeee et ee e ee e e ee e ee e e eeeeeee
Week(s) Chapters/Contenttems No.HR| Goals

Need and usefulness of Artificial

1-2 IntelligenceEmbeddedsystemdor 1.5 | Introductionto the concepiof OSsecurity
intelligent and connected objects

34 Thebasicsof Al 1.5 | Knowthe basicsof Al

45 Studyof Al Algorithms 3 Studythe mostusedalgorithmsin Al

68 Basiarchitectureof anembedded 3 Explorethe basicarchitectureof an
system. embedded system.

, Introduction to embedded systems

embeddedsystemgledicatedo . . .

89 . . . 3 dedicatedo the implementationof
Artificial Intelligencealgorithms. e _ .

Artificial Intelligence algorithms.

1012 Finitestate machines 3 Introductionto FiniteStateMachines
Al algorithms based on 3 ToknowAlalgorithmsbasedon
State/TransitiorDiagrams. State/Transition Diagrams.

1314 Tohaveanintroductionto expertsystems.
Expertsystemsandinferenceengine 3 To do an Introduction to Forward
ChainingStudy Chaining, Back Chaining and Mixed

Chaining.
3-Content _elements _(Practical _WOrK) e,
Week(s) Activities/Contentitems No.HR| Goals
( )|
l 181 J




\/ Electrical Engineering
EPI:-

Tobecomeamiliarwiththed a 2 R S

1-2 Introductiontothed a 2 R S to§l A Y £ | 1h30 T
{AYE uz22f
Beableto simulatea hardware
34 Simulationof Hardwaremodules 1h30 'mu W
module.
L. Tobeableto synthesizehardware
5-6 Introductionto thed = A dén®rénéent | 1h30 y 'z W

module

Implementationof FSMonan FPGA

7-8 1h30 | Toimplementan FSMonan FPGA

platform

910 Simulatiorandsynthesi®f dedicated 1h30 Beableto implementa chaining
applications for Al algorithm
Implementatiorof Artificial Intelligence .

11-12 o 1h30 | Tosynthesizean Almodule.
applications

1314 Practicalexam mini-projectdefenseX 1h30 | Summativesvaluation

4- Evaluation methods & Marks distribution

Typeof assessment Yes\o TxWeighting
CG Continuousassessmen(Test/QuizPresentationReport,
n Yes W -—
etc.)
DS- Supervise®uty B Yes n No 20%
EE Written test (Finalexam) M VYes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) M Yes n No 20%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial - Average= 20%D S+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments ‘1 Yes No
Authorizedsearchengine ‘1 YesNo
Criterion1: masteryof the subject(8 points)
Criterion2: Reflectiorand (5 points)

Criterion3: Effortmade(4 points)

Criterion4: quality of responseandwriting (3 points)

6- Web references (useful links)

https://www.quantmetry.com/glossaire/i@borde/
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https://www.entreprises.gouv.fr/fr/numerigue/entreprises/intelligenegtificielle-entreprises

https://think.in2p3.fr/definition-intelligenceartificielle-entreprises/

https://www.leti -cea.fr/ceatech/leti/Pages/recherchepplie/axesde-recherche/lntelligenceArtificielle-
Embarquee/IntelligencértificielleeEmbarqueesommaire.aspx

https://www.captronic.fr/IA- embarkeapproachmethodologiquetechnologiesmplementationet-casd-
usage.html

https://assises.embeddefitance.org/wpcontent/uploads/2018/09/presentatiomassisesntreprises2017.pdf

Zhao, Z., & Sahoo, B. K. (2020). Embedded Artificial Intelligence for Edge Computing: Design, Applications, anc
Challenges. Wiley.

Hassan, M. A. (2021). Artificial Intelligence for Embedded Systems: Algorithms, Architectures, and Applications.
Springer.

The ISE 9 or 14 tool
Vivadoenvironment
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https://www.entreprises.gouv.fr/fr/numerique/enjeux/intelligence-artificielle-embarquee
https://think.in2p3.fr/definition-intelligence-artificielle-embarquee/
https://www.leti-cea.fr/cea-tech/leti/Pages/recherche-appliquee/axes-de-recherche/Intelligence-Artificielle-Embarquee/Intelligence-Artificielle-Embarquee-sommaire.aspx
https://www.leti-cea.fr/cea-tech/leti/Pages/recherche-appliquee/axes-de-recherche/Intelligence-Artificielle-Embarquee/Intelligence-Artificielle-Embarquee-sommaire.aspx
https://www.captronic.fr/IA-embarquee-approche-methodologique-technologies-implementation-et-cas-d-usage.html
https://www.captronic.fr/IA-embarquee-approche-methodologique-technologies-implementation-et-cas-d-usage.html
https://assises.embedded-france.org/wp-content/uploads/2018/09/presentation-assises-entreprises-2017.pdf
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Course Specification
RFID
LT =T ¢ L
Coded ELEGE 108 | Level/Semester | 3/S5 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering VolumeH.
(&)
Responsible | Mr MarzoukMarwen VolumeH. 21
(TP)
Teaching Lecture, interactive, direct instructions Self study H 27
methods
Module RFID Version 09/2023

Coursedescription(Courseobjective):

A Acquireanddeepenthe fundamentalnotionsof a RadioFrequencydentificationSystemRFID).
A Knowhowto determinethe mainperformanceof anantenna.

A Abilityto distinguishproductcharacteristicandidentify andresolveapplicationsof RFID
technology.
A Understandhe principlesof communicatiorandcollisionmanagement.

Prerequisites: Keywords

Transmissionf signalsWireantennas. RFIDtranspondertag, antenna,collision.

Specifimbjectivesof the course(OBJ):

OBJ1: Understandheworkingprincipleof RFIDechnologyjncludingits advantagesand
limitations.
OB.2 : Understandhe maintypesanddesignof transpondersaandtheir specifiaegulations.
OBXB: Knowhowto determinethe mainperformance®f anantenna:radiationpattern, directivity,

gain, etc.

OB34 : Understandhe principlesof communicationCodingand Modulationsof signalsin the uplinkand
downlink.

OBX : Beableto usecollisionmanagementlgorithms.

Necessarynaterial:
Videoprojector,PCtable.

2- Content _elements _ (Practical __ work)

]
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Week(s)

Chapters/Contenttems

No.HR

Goals
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1 Principleof operationof RFID. 15 OBl
2 Classificationsf RFIDsystems. 15 OBl
Modeof operationof passiveRFIDags, Inductivel
34 perati passiv g uctively 3 OB
coupled RFID systems.
5 Regulatiorand Standardization. 15 OBx
Desigmof the antennasgivingtheir geometricdimensions
6-7 and expected performances: dipole antenna and 3 OBX
monopolyantenna.
Themainperformance®fanantenna:radiationpattern,
89 o . 3 OBXB
directivity, gain, etc.
Desigrof the antennasgivingtheir geometricdimensions
1011 3 OB3B
and expected performances: patch antenna.
A ionofth i f
12 . daptationof the constituentcomponentf an 1h30 OBX
integrated RFI@ntenna.
CommunicatiomrinciplesCodingandmodulationsof
13 . . . 1h30 OBXA
signals, uplink and downlink.
CollisiormanagementDeterministialgorithmsand
14 I . 1h30 OBXb
probabilistic algorithms.
3: Evaluation . methods & Marks  distiOution .
Typeof assessment YesNo TxWeighting
CG Continuousassessmen(Test/QuizPresentationReport,
x No 20%
etc.)
DS- Supervise®uty A Yes
EE- Written test (Finalexam) A Yes
EP- Practicaltest (TP- TPexam) N Yes 80%

TPmaterial : Average=20% CG 80%EP

4- Evaluation criteria

Authorizeddocuments : X No
Authorizedsearchengine :x No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

]
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www.biruni.tn
RFID RadioFrequencydentification
Rieback, M. R., van Drongelen, J., & Tanenbaum, A. S. (2008). RFID Security and Privacy: A Research Survey

Finkenzeller, K. (2010). RFID Handbook: Fundamentals and Applications in Contactless Smart Cards and Ident
(2nd ed.). Wiley.

6- Working environment  (Facilities necessary for learning)
Altair FEK@lectromagnetisimulationtool version2020.
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http://www.biruni.tn/
https://www.ionos.fr/digitalguide/serveur/know-how/rfid/
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Course Specification

Industry 4.0

T 0T |
Coded ELEGSE 109 Level/Semester 3/S5 | Coefficient | 1.5 Credits 2
Course IndustrialEngineering zl(gl)ume.H. 21
Responsi : Volume.H.
ble Mounir FRIJA (TP)
Teaching | Lecture, interactive, direct instructions Self study H 29
methods
Module | Industry4.0 Version 09/2023

Coursedescription(Courseobjective):
In this course you will see a specialization overview, learn what Industry 4.0 is all about, learn al

enablingfactorsthatmadeit, andbecomeawareof whatkey skills to learnto beemployedn theindustry4.0

market segment.

Prerequisites: Keywords:

- Informationsystem

- Thebasicsof productionmanagement
- basicknowledgein electronics

- basicknowledgen IT

Specifiombjectivesof the course(OBJ):

OBX.: Describethekey conceptof Industry4.0
OBX: List thecoreelementsf i4.0
OBXB: BeingAble to Apply i4.0 conceptgso a manufacturingenvironment

Necessarynaterial:

- None

2- Content _elements _ (Course)

Week(s) Chapters/Contenltems No.HR| Goals

]
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1-4 Chapterl: Overviewindustry4.0 - TheEvolutionof Industry
from 1.0 to 4.0

- Usecasessmartfactory.
- Benefitsof Adoptingan
Industry 4.0 Model

- Verticalandhorizontal

integration

Chapter2: CPS& IT tools 6

- OverviewCPS
- 10T & CLOUD
- MY

- ERP

- CRM

9-11 Chapter3: Managemen.0

- ChangeManagemenfior
Industry 4.0

Chapter4: Competencéor Industry4.0
6 - Lean4.0

12-14 - Worker4.0

3- Content __elements _ (Practical __work)

Week(s) Activities/ContentElements No.HR Goals
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https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#1
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#1
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#5
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#5
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X X X X
X X X X
12 Practicalexam,mini-projectdefense X 3h Summativeevaluation

4- Evaluation methods & Marks Distribution

Typeof assessment YesNo TxWeighting
eCt(i)Continuouassessmer(fr est/QuizPresentationReport, ﬁ Yes | No 20%
DS- Supervise®uty N Yes | No 20%
EE- Written test (Finalexam) n Yes | No 60%

EP- Practicalttest (TR TPexam/ MP- Mini project) | Yes N No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 460%EE

5- Evaluation criteria

Authorizecdocuments ‘1 Yed No
Authorizedsearchengine :f Yesi No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityand organization(2 points)

)

6- Web references  (useful links):

. odoo.com

Brettel, M., Friederichsen, N., Keller, M., & Rosenberg, M. (2014). How virtualization, decentralization and netwc
building change the manufacturing landscape: An Industry 4.0 perspective. International Journal of Mechanical,
Industrial Science and Engaring, 8(1), 344.

Lasi, H., Fettke, P., Kemper, H. G., & Feld, T. (2014). Industry 4.0. Business & Information Systems Engineering
239-242.

7- Working environment  (Facilities necessary for learning)

Industry4.0laboratory, computerlaboratory
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Course Specification

Quality Management

B =T
Coded ELECGSE> 110 | Level/Semester | 3/S5 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
Responsiblg Mrs MaisaChaibi Volume H.
(TP)
Teaching | Lecture, interactive, direct instructions Self study H 29
methods
Module Quality Management Version 09/2023

Coursedescription(Courseobjective):

The main objective of the "Quality Management" subject isrsure and enhance the quality of an
organization'sproductsor servicesThisinvolveghe establishmenbf systemsandprocesseaimedat
ensuring that products or services meet customer standards and expectations. In summary, quality
managementimsto createan organizationalkulturefocusedon continuousmprovementcustomer
satisfaction, and compliance with quality standards, all with the goal of ensuring thédong
competitivenesandsustainabilityof the organizationin the market.

Prérequis Motsclés:

BusinessOrganization, Management Quality,Process;ertification,|ISO Audit,control

Objectifsspécifiquesiu cours(OBy) :

OBd: Understanding@asidPrinciplesAcquireanin-depthknowledgeofthe fundamentalprinciples of
quality management, including basic concepts such as customer satisfaction, cont
improvement, and compliance with standards.

OBJ2:  Applicationof MethodologiesBeableto applyspecifiquality managementnethodologies,

such as Total Quality Management (TQM), Six Sigma, or other relevant approaches.

OBJ 3: ProcessAnalysis:Developskillsto analyzeorganizationalprocessesidentify potential
weaknesses, and propose improvements to increase efficiency and quality.

OoBJ4: Knowledge of International Standards: Familiarizeoneself with international quality
standards, such as ISO 9001, and understand how they can be implemented within an organizat
OBJ5:  Total Quality Management:Understandconceptsrelated to total quality management,
including the involvement of all members of the organization in continuous improvement.
OBJ6: Use of Quality Management Tools: Master the use of specific tools such as control cl
Pareto charts, Ishikawa diagrams, etc., for data collection and analysis.

oBJ/ : Implementation of Management Systems:Be able to implement quality management

systemswithin anorganization jncludingthe developmenbf suitablepoliciesand procedures.
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OB3XB:
or servicesX

RiskAssessment:earnto identify,assessand managerisksrelatedto the quality of products

Matérielnécessaire

Videoprojector

2- Elements . de COMENU  (COUIS) oo ee e ee e
Semai | Chapitres/Elémenitde contenu Nbr. Objectif(s)visés
ne(s) HR
-Introducing quality
management to studer
provides practical an
strategic preparation fq
their future professiona
careers while developin
1 Introduction 1h30 | skills that are increasing|
sought after in the jo
market.It alsocontributedo
promoting a culture o
quality and continuou
improvement in variou
sectors of activity.
--Gain a thorougl
understanding of th
fundamental principles @
Chapter 1: Total Quality Management (TQM) : Total Quality Managemer|
Introduction to TQM: An overview of the fundamental (TQM) and its role in
principles of Total Quality Managementjncluding its guality management.
significance in continuous qualitjnprovement.
Philosophyand Principles of TQM: Explorationof TQM Be able to apply TQM
guiding principles,suchascustomerfocus,involvementof guiding principles, such g
2 all organization members, continuous improvement, | 1h30 | customer focus,
datadriven decisiormaking. involvementof organization
Voice of the Customer (VOC): Understanding how t members, continuous
listento andcomprehendustomemneedsandexpectations improvement, and datd
andhowto integratethis informationinto decisionmaking driven decisiormaking, in
processes. realworld scenarios.
-Develop the skill tq
carefullylistento the Voice
of theCustomerpnderstand
their needs and
expectations, and
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strategically integrate this
information.

Quality Planning: Strategic and operational planni
processes necessary to integrate qualitlgjectives
throughout the organization.

Process Management:How TQM aims to manag
processes holistically, identifying and eliminating sour

-Master the processes
strategic and operation
planning  necessary
effectively integrate quality
objectives throughout th
organization.

-Develop skills in holistig
process management
identifying and eliminating
variationsthat couldimpact
the quality of products @
services.

-Recognizethe importance

Quality AssuranceSystems:How TQM canbeintegrated
into formal quality assurancsystemgo ensurecompliance
with standards and expectations.

3-4 | of variation that c0l_JId affect qugllty. of committedeadershigior
Leadership Commitment: The importance of leadersh
. . the success of TOQM
commitment and engagement in the succeg . :
) . implementation,
implementation of TQM. L .
L ) emphasizinghecrucialrole
Training and Employee Involvement. How TQM > .
. . ! of leadershipin driving
encourages ongoing training and involvement of all § change
members to achieve quality goals. 3H ge.
-Encourage continuou
involvement of all stafi
members in the qualit]
improvement process ar
foster a culture o
continuous learning.
-Be ableto useperformance
indicators and metrics f{
assess, monitor, ar
Perf M Th ¢ ; improve the quality o
Performance easu_rement. e use of performanc organizational processes.
indicators and metrics to assess and improve pra
quality. -Develop the ability tg
Continuous Improvement: How TQM fostersa cultureof create and support ¢
5 continuous improvement, including the use of cycles ¢ 1h30 organizational culture thg
as the PDCA (Plabo-CheckAct) cycle. promotes continuous

improvement,jncluding the
use of cycles like PDCA.

-Understand how QM can
be integrated into formg
gualityassuranceystemso
ensure compliance  wit
standards and expectation
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Chapter 2. Méthodeset outils qualité
Introductionto Quality MethodsandTools:

Definition of basicconceptspbjectivesandtheimportance
of quality methods and tools quality management.

Statistical Methods:

Utilization of statistical methods such as control cha
trend analyses, distributions, and sampling method
assess and enhance quality.

Six Sigma:

Understanding the principles of Six Sigmastauctured
approach aimed at reducing process variability
improving quality.

3H

-Define and comprehen
basic concepts, objective
and the significance ¢
guality methodsandtoolsin
guality management.

-Master statistical method
including control chartg
trend analyses
distributions, and samplin
techniques, for quality
assessment.

-Gain a comprehensiv
understandin@f Six Sigma
principles as a structurg
approach  to  reducin
process Vvariability an
improving quality.

-Advocate and promote
cultureof quality within the
organization, emphasizin
continuous  improvemer
and the strategic use

guality methods.

-Apply quality methodsand
tools to optimize
organizational  processe
focusing on efficiency
effectiveness, and th
delivery of highquality
products or services.

PDCA (Plan-Do-Check-Act):

Applicationof the PDCA cycle,a continuousmprovement
methodology  involving  planning, implementin
evaluating, and adjustingocesses.

FMEA (Failure Modesand Effects Analysis):

EmployingFMEA to identify, assesgnd mitigate potentig
risks in processes and products.

1h30

-Apply the PDCA cycle
with precision,
demonstrating proficienc
in each phasé planning,
implementing, evaluating
and adjusting processes.

PDCA as
continuous  improvemer
methodology into
organizational practices 1
enhance overall efficieng
and effectiveness.

-Integrate

-Utilize FMEA as 4
systematic approach |
identify, assess, an

mitigate potential risks
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associated with process
and products.

-Apply FMEA techniquego
prioritize and addres
failure modes, ensuring
proactive approach to rig
management.

Problem-Solving Methods:

-Apply structured problem

solving methods,
specifically the 8D (8
Disciplines) approach

systematically addressin
guality issues.

-Demonstrate mastery
each discipline of the 8l

Fundamental Principles of SPC

Basic conceptssuch as variation, processstability, and
types of data.

Typesof Statistical Controls:

Controlchartsfor variablesandattributes.

Applicationof structuredoroblemsolvingmethodssuchas approach . 0 ensup
o o comprehensive problef
the 8D (8 Disciplines) approach to address quality issu resolution
systematically.
9 _ 1h30 | -Apply  problemsolving
Quality ManagementTools: methodsandquality toolsin
Utilization of specifictoolssuchasParetocharts Ishikawa practical ql.Ja“ty scenan_q
: . . demonstrating adaptabilit
diagramgor fishbonediagrams)controlcharts,andothers andeffectivenessn various
to analyze and visualize quality data. contexts.
-Solve realworld quality
issues using a combinatiq
of problemsolving
methodologiesand relevan
tools.

Chapter 3. Statistical ProcessControl (SPC)
Certainly, here are th

Introduction to Statistical ProcessControl (SPC): objectives formulated il

Definition of SPCandits rolein quality management. English  based on th
provided content:

Significance of SPC in monitoring and continuous

improvement of processes.

1011 3h

- Develop a thorougl
understanding of th
fundamental principles d
SPC, including concepts
variation, process stability
and types of data.
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Utilization of graphsandtablesfor visualizingdata.

Data Collection for SPC:

- Acquire skills in the

practical application o
statistical control
techniques, including th

use of control charts fol
variables and attributes.

- Be capable of critically
interpreting patterns o
control charts, including
identifying trends, outliers
and signals of variation.

Methods of data collection, samplingfrequency,and
techniques to ensure the representativeness of sampleg

Analysis of Control Charts:

Master data collectio
methods, sampling
frequency, and technigug

ensuring the

Identificationof specialandcommonsourcef variation.
Utilization of SPCfor Continuous Improvement:

How SPCcanbeintegratednto acontinuousmprovement
approach, including PDCA (Plabo-CheckAct).

12 . . . 1h30 | representativeness of
Interpretationof patternson control charts,including .
. . o samples in the context
trends, outliers, and signals of variation.
SPC.
Develop the necessa
skills to calculateupperand
lower control limits base
on specific proces
characteristics.
Calculation of Control Limits : Methods for determinin
upper and lower control limits based on proc - Learn to assess th
characteristics. stability of a process usin
3 specific SPC methods ar
ProcessStability: identify sources of speci
Methodsfor assessinthestability of a processisingSPC. and common variation.
1314 3h

- Understand how t
integrate  SPC into
comprehensive approach
continuous improvemen
implementing cycles suc
as PDCA (PlarDo-Check
Act).
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3- Content elements (Practical  work)

Electrical Engineering

Week(s) Activities/Contentitems No.HR Goals
X X X X
X X X X
12 Practicalexam mini-projectdefenseX 3h Summativeevaluation
4- Evaluation methods & Marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(Test/QuizPresentationReport, - .
n Yes n No
etc.)
DS- Supervise®uty Bles 7 No 40%
EE Written test (Finalexam) Wes 7 No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) N Yes n No

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE

Cl+TRnaterial : Average= 20%D S+ 20%EP 460%EE

5- Evaluation criteria

Authorizeddocuments ‘N YeiNo
Authorizedsearchengine ‘Q Ye No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

1. DavidL.GoetschStanleyDavis,"Quality Managementfor OrganizationaExcellencentroductionto Total

Quality", Edition: 8th Edition

2.JosepiM. Juran JoseptA. DeFeo}Juran'sQualityHandbook TheCompleteGuideto Performance

Excellence",7th Edition

3.NancyR.Tague, "TheQuality Toolbox"2nd Edition

4. Mary Pellettieri,ChristopheSwersey,Quality ManagementEssentiaPlanningfor Breweries" Lst Edition
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5. Mikel J.Harry,RichardSchroeder,;SixSigmaTheBreakthroughiManagementStrategyRevolutionizinghe
World's Top Corporations”, 1st Edition

6. JeffreyK.Liker "TheToyotaWay: 14 ManagementPrinciplesrom theWorld'sGreatestManufacturer”,Edition:
Revised

Intitulé, Version URL
X
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Course Specification

Control of electricalmachines

GO Al
Coded ELECCI5 101 |Level/Semester| 3/S5 | Coefficient | 3 Credits 3
Course Electricakngineering X:oll)ume.H. 21
Responsible | Mrs NadiaHajji VolumeH. 105
(TP)
Teaching Lecture, interactive, direct instructions Self study H 40
methods
Module Controlof electricalmachines Version 09/2023

Coursedescription(Courseobjective):

Allow the student to acquire knowledge in the field of intelligent controls of the moselesdcal
machines(directcurrentmachine three-phaseasynchronousnachine synchronousnachine etc.)andto
manipulate them according to the requirements of the system studied while guaranteeing better
performancgspeedprecisiorand stability).

Prerequisites: Keywords

Electrotechnicsstatic convertersglectrical
machinesmodelingof electricalmachines,
automation.

Directcurrentmachinesasynchronousachines,
Gy OKNRyYy2dza YI OKAySaz

Specifimbjectivesof the course(OBJ):

OBJL : Understandspeedvariationtechniquesand choosethe suitableconverterfor eachmachine
(operating quadrant, supply voltage).

OB.2 : Understandhe controltechniqueghat makeit possibleo influencethe performanceof the
controlled system.

Necessarynaterial:

ElectricamachinesDirectcurrentmachine asynchronousachine synchronousnachine speedvariators,
computer.

2- Content _elements___ (Course)

Week(s) Chapters/Contenttems No.HR| Goals

1-4 DCmachinecontrol 6 Studyspeedvariationtechniquesstudysuitable
convertersdependingonthe powersupply,
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studythe performanceof a systemdrivenby an
MC{speedcontrol,currentcontrol,etc.)

59 Controlof the asynchronous 7.5 - Scalarcontrolof the asynchronousnachine
machine -Vectorcontrolof the asynchronousnachine
10-14 Synchronoumachinecontrol 7.5 - Scalarcontrolof the synchronousnachine

-Vectorcontrolof the synchronousnachine

3- Content elements (Practical work)

Week(s) Activities/Contenttems No.HR | Goals

-Model and study the operation of a direct
currentmotor at variablespeedby simulating
then interpreting theoperating curves.
-Analyze the operation of direct current
machineaunderload,in openloopandclosed
loop.
-Analyzeandinterpretthe machine'sesponse.
- Model and study the operation of an
asynchronous motor in variable speed by
simulatingtheninterpretingthe operating
curves.

Separatelfxcited/ShunDC
3 Machine Control 3h

- Designa speedvariator

3h - Understandhe componentof a speed
variator

- Analyzethe performanceof the asynchronous
machine.

Modelandstudythe operationof a synchronous

machine in variable speed by simulating then

interpreting the operating curves.

-Studyof the alternator underload

Studyof the stability of synchronousnachines

Controlofthe asynchronous
machine

9 Controloftheasynchronous | 3h
machine

Practicalexam,mini-project

12
defense X

1h30 Summativeavaluation

4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting

C; Continuousissessmer(fTest/QuizPresentationReport,
etc.)

DSc Supervise®uty X Yes n No
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EE; Written test (Finalexam) X Yes n No

EPc¢ Practicatest (TR TPexam/ MP- Mini project) X Yes No

= 5}

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments ‘' Yesx No
Authorizedsearchengine ‘A Yesx No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

JeanPaulHautier, Modelingand controlof the asynchronousnachine EditionTechnip1995.
MichelPinard, Electroniccontrolof machinesCahierollectiortechniques EditionDunod,2013.
Boldea, I., & Nasar, S. A. (2010). Electric Machines and Drives (2nd ed.). CRC Press.
Bimal, K. B. (2014). Control of Electric Machine Drives (1st ed.). Oxford University Press.

Title,VersionURL
X
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https://www.eyrolles.com/Accueil/Auteur/jean-paul-hautier-24561/
https://www.eyrolles.com/Accueil/Auteur/michel-pinard-11485/
https://www.eyrolles.com/BTP/Collection/13787/cahiers-techniques/
https://www.eyrolles.com/BTP/Collection/13787/cahiers-techniques/
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Course Specification

Designoffice

LT =T ¢ L
Coded EIEC CI5102 | Level/Semester | 3/S5 | Coefficient | 1.5 Credits 2
. . . Volume H.
Course electricalengineering
(&)
Responsible | MrsImenKortas VolumeH. 21
(TP)
Teaching Lecture, interactive, direct instructions Self study H 28
methods
Module Desigroffice Version 09/2023

Coursedescription(Courseobjective):

- Thiscourseaims to establishthe energy balance of an electrical installation accordingto given
specificationssizethe electricalequipmentandestablishsingleline diagramson AutoCad.

Prerequisites: Keywords

Singlelinediagram,powerbalance glectrical
equipment, neutral system, etc.

Knowledgeof basicconceptof electricaldiagrams.

Specifimbjectivesof the course(OBJ):

OBJL: Initializationto AutoCad.
OB.2: Sizinganelectricalinstallation.

OBJ: Establishsingleline diagramsf anelectricalinstallation.

Necessarynaterial:

Computesstation,AutoCad

2- Content elements (Course)
Week(s) Chapters/Contenttems No.HR| Goals

3-_Content __elements__(Practical ___work)

Week(s) Activities/Contentitems No.HR Goals

TP 1-2: Introductionto theAutoCAD i t: Become familiar
1.2 -2: ntroductionto theAuto . environment; 45 with the functions
Institutions / Commands / Functions

on AutoCad.
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Establish the
architecturaland
singlelinediagram
of an example of
electrical
installation

TP 3-4: Creatiorof lighting plans& electricalconnections
3-4 (power/telephone & computer sockets). 4.5

. . . . Establisithe power
TP5:Sizingof protectiondevices& calculationof cable

5 . 6 balance and choice
sections. _
of equipment.
Choice of neutral
. regimedepending
6 TP 6: Studyof earthingsystems. 6

on the nature of
the environment.

4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting
;i)Continuouassessmer(ﬂ' est/QuizPresentationReport, -Yes A No 20%
DS- Supervise®uty A Yes n No
EE- Written test (Finalexam) A Yes A No
EP- Practicatest (TR TPexam/ MP- Mini project) .Yes n No 80%

Material 100%TP__: Average=20%CCt 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%D S+ 20%EP 460%EE

5- Evaluation criteria

Authorizeddocuments 7 YedNo
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

AUTOCABLECTRICADOLSET

https:// www.ftz.fr/

Ulrich, K. T., & Eppinger, S. D. (2015). Product Design and Development (6th ed.).-Mitiducation.

Pahl, G., Beitz, W., Feldhusen, J., & Grote, K. H. (2007). Engineering Design: A Systematic Approach (3rd ed.).

7- Working environment  (Facilities necessary for learning)

None
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Course Specification

Industry 4.0

T 0T |
Coded ELEGSE 109 Level/Semester 3/S5 | Coefficient | 1.5 Credits 2
Course Electricakngineering E/é)ll)ume.H. 21
Responsi : Volume.H.
ble Mounir FRIJA (TP)
Teaching | Lecture, interactive, direct instructions Self study H 29
methods
Module | Industry4.0 Version 09/2023

Coursedescription(Courseobjective):
In this course you will see specialization overview, learn what Industry 4.0 is all about, learn abo

enablingfactorsthatmadeit, andbecomeawareof whatkey skills to learnto beemployedn theindustry4.0

market segment.

Prerequisites: Keywords:

- Informationsystem
- Thebasicsof productionmanagement
- basicknowledgein electronics

- basicknowledgen IT

Specifiombjectivesof the course(OBJ):

OBX.: Describethekey conceptof Industry4.0
OBX: List thecoreelementsf i4.0
OBXB: BeingAble to Apply i4.0 conceptgo a manufacturingenvironment

Necessarynaterial:
- 0O

2- Content__elements__ (Course)

Week(s) Chapters/Contenltems No.HR| Goals

]
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1-4 Chapterl: Overviewindustry4.0 - TheEvolutionof Industry
from 1.0 to 4.0

- Usecasessmartfactory.
- Benefitsof Adoptingan
Industry 4.0 Model

- Verticalandhorizontal

integration

Chapter2: CPS& IT tools 6

- OverviewCPS
- 10T & CLOUD
- MY

- ERP

- CRM

9-11 Chapter3: Managemen.0

- ChangeManagemenfior
Industry 4.0

Chapter4: Competencéor Industry4.0
6 - Lean4.0

12-14 - Worker4.0

3- Content __elements _ (Practical __work)

Week(s) Activities/ContentElements No.HR Goals
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https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#1
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#1
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#5
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#5
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X X X X
X X X X
12 Practicalexam,mini-projectdefense X 3h Summativeevaluation

4- Evaluation methods & Marks Distribution

Typeof assessment YesNo TxWeighting
eCt(i)Continuouassessmer(fr est/QuizPresentationReport, ﬁ Yes | No 20%
DS- Supervise®uty N Yes | No 20%
EE- Written test (Finalexam) n Yes | No 60%

EP- Practicalttest (TR TPexam/ MP- Mini project) | Yes N No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 460%EE

5- Evaluation criteria

Authorizecdocuments ‘1 Yed No
Authorizedsearchengine :f Yesi No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

1. odoo.com

2. Brettel, M., Friederichsen, N., Keller, M., & Rosenberd2®l4). How virtualization, decentralization and
network building change the manufacturing landscape: An Industry 4.0 perspective. International Journ
Mechanical, Industrial Science and Engineering, 8(14437

3. Lasi, H., Fettke, P., Kemper, H. G., & Feld, T. (2014). Industry 4.0. Business & Information Systems En
6(4), 239242.

7- Working environment  (Facilities necessary for learning)

Industry4.0laboratory, computerlaboratory
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Course Specification

Industrial maintenanceechniques

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ELECCI5 104 ‘ Level/Semester ‘ 1 ‘ Coefficient ‘ 3 Credits 3
Course ElectricaEngineering X:oll)ume.H. 315
Responsible | Mr Mouldi Ghdir Rl

(TP)
Teaching Lecture,interactive, direct instructions Self study H 40
methods
Module Industrialmaintenanceechniques Version 09/2023
Coursalescription(Coursenbjective):
- Be able to diagnose and repair electrical installations and systems
-To choose the technique and the diagnostic method
Prerequisites: Keywords
- Electrotechnics, electrical diagram and standard ,
equipment and safety electric ........
Specifiobjectivesof the course(OBJ):
OBX.: Knowthe differentformsof maintenancgpreventivecurative conditional etc.)
OB.2 : Knowmaintenancanethods
OB3XB : Developmenbf the maintenanceprocedure
Necessarynaterial:
X
2-Content elements  (COUISE) oo
Week(s) | Chapters/Contenttems No.HR | Goals
CHI: Maintenance strategythe functions of maintenance
(documentationpreparation,executiorandmanagement)
Preventivecurative conditionalmaintenancedefinitionof advantage
1-2 _ _ _ , 4h30 OBl
and disadvantage. Method of systematic preventive maintenance,
curative, conditional, etc.
Method of diagnosinga breakdown Choiceof type of maintenance
CHI:Maintenancestrategy:the functionsof maintenance
34 _ g.y . 4h30 OBl
(documentationpreparation,executionand management)
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Preventivecurative conditionalmaintenancedefinitionof advantage
anddisadvantageMethodof systematigreventivemaintenance,
curative, conditional, etc.

CHII: Electrical standards and safetsegulatory standards (CEl,
CENELEQOTEgtc.) definitionof electricakisks,causesf accidents,
effectof containedandalternatingcurrent,protectionagainstdirect
andindirectcontact.

CHIIl: Study of electrical installationklentification of the Type of
installationTN,IT,TT Fieldof application,Representationf the fault
7-8 circuit, safety study for each installation 4h30 OB
calculationof fault currentandcontactvoltage

5-6 4h30 OoBX2

PhysiologicatffectChoiceof protectiondevicesThermaimagnetic
circuitbreaker RCDfuse,disconnectorthermalrelay,magneticrelay,
9-10 | etc. 4h30 OBX2
ElectricameasuringanddetectiondevicesMultimeter, oscilloscope,
leakagecurrentandearthtester

CHIV: GeneratorOperatingprinciple presentationof the synoptic
diagram, description of the components, systematic preventive
11-12 maintenance, curative maintenance with presentation of some 4h30 OB3
breakdown withpossiblecauses and solutions, qualitgntroland
checklisiof the generator

CHV Rotating machines Application:synchronousnachineand
generator motor

Functional and material decomposition, application of FMEA for th

1314 , 4h30 OB3B
studyof somecomponent®f the motor andthe synchronousnachine,
determination of the criticality and the corresponding maintenance
action(preventivecurative etc.)
3:.Content __elements _ (Practical  WOrK) e
Week(s) Activities/ContentElements No.HR Goals
X X
X X
3h Summativeevaluation
4- Evaluation _methods & Marks _distribution .
Typeof assessment YesNo TxWeighting
CG ContinuousassessmenfTest/QuizPresentationReport, - .
n Yes n No
etc.)
DS- Supervise®uty X Yes n No 40%
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EE Written test (Finalexam) X Yes

No 60%
No

EP- Practicatest (TR TPexam/ MP- Mini project) N Yes

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%D S+ 20%EP 460%EE

5- Evaluation criteria

Authorizeddocuments ‘1 Yesi No
Authorizedsearchengine ‘1 Yesi No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Industrial Safety an overviewindustrialSafetyand RiskManagement
Mobley, R. K. (2002). An Introduction to Predictive Maintenance (2nd ed.). Elsevier.

Tennessee, L. (2018). Maintenance Engineering Handbook (8th ed.). Meddraw

Title,VersionURL
X
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https://www.sciencedirect.com/topics/earth-and-planetary-sciences/industrial-safety
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/industrial-safety
https://books.google.tn/books?id=_Rr_BRvp30EC&pg=PA62&lpg=PA62&dq=industrial%2Bsafety&source=bl&ots=fS5IlUB9Ts&sig=ACfU3U1uGpl8It5_-NeOUCoLi3RTdishvA&hl=fr&sa=X&ved=2ahUKEwje_rPXtoWFAxV6RKQEHd_QDmA4MhDoAXoECAIQAw
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Course Specification

Diagnosisand functional safety

T o LT |
Coded ELEEI5 105 ‘ LeveI/Semester‘ 3/S5 ‘ Coefficient ‘ 1.5 | Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
Responsible | Mr Mouldi Ghdir Rl 105
(TP)
Teaching Lecture, interactive, direct instructions,Project Based Self study H 15
methods
Module Diagnosisandfunctionalsafety. Version 09/2023

Coursalescription(Coursenbjective):

- Understand the diagnostic methods of industrial systems as well asthe concepts and
operational safety analysis methods

-Study of an industrial system :functional composition , modeling and identification of FMDS
parameters for the purpose of carrying out corrective and preventive actions

Prerequisites: Keywords

- Mathematics , maintenance, IT,automatic modeling Safety,Diagnostic

Specifimbjectivesof the course(OBJ):
OBJL: Knowthe qualitativeand quantitativediagnostiomethodsof anindustrialsystem

OB.2: Knowthe FMDSoperationalsafetyindicators

OBJ 3: Studyof anindustrialsystemfunctionaldecompositionmodeling,calculationof FMDS
parameters in order to improve the reliability and availability of the system and to carry out
corrective or preventive action

OBJ : Diagnosi®f systemfailure with a practicalexampleusingthe appropriatemethod(fault tree,
reliability diagram, Markov chain, etc.)

Necessarynaterial:
X

2- Content__elements _ (Course)

Week(s) | Chapters/Contenttems No.HR | Goals
CHIlindustrialdiagnostics definition,classificatiorof failures,
decompositiorof the functionaland hardwaresystemmodetbased
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andmodeHreediagnostiomethod,fault tree, reliability diagram,
Markovchainpetrinet, expertsystem)Jogicalneuralnetworkblur etc.,
CHIl:Operationalsafety: definition,FMDSmodelingof a systemby
the exponential law and Weibull law, calculation of parameters R,
34 o . 3h OBX2
MTBF, MTTR,, m estimation of lifespan of a system
Forecasteliability, Operationalreliability

CHII'Reliabilitydiagram: reliability analysisof a serialsystem parallel
system, mixed parallel series and parallel series, with active and
5-6 passivaedundancy 3h OBX2
Studyof areal systemrepresentatiorof the reliabilitydiagram,
calculation of reliability, maintainability and availability,
CHIllFaulttree : definition, preliminaryapproachto developinghe
fault tree, basic principle of events, logical operators, stages of the

7-8 . — . . 3h OBXB
fault tree: Application:identificationof a failure at levelan electrical
installation,alubricationsystemgenerator
CHiv: FMEA: definition,amdecproduction,amdecdesign,amdec
equipment, critical, qualitative, quantitative approach and

910 participatory approach. The stages of FMEA 3h OBE

Definition of amdec parameters (C,F,D,G)
Application:Machinetool lubricationsystem

Analysiof their failure mode,their effectandtheir criticality
CHuyv:StatetransitionmodelsMarkovchain:definition,stateequation,
transition matrix, representation of system states, calculation of
11-12 | system availability 3h OBXB- OBXA
Application:serialandparallelsystemcalculationof system
availability, productionrate, etc.

CHVITransitionstate modelsPetrienetwork : definition,reminderon
the Petrie network,

modelingthe normalfunctioningof a system

1314 . . 3h OoBX
system failure modeling
preventivemaintenancanodeling
correctivemaintenancemodeling
3:.Content _elements _ (Practical  WOrK) e
Week(s) Activities/Contentitems No.HR Goals
6 Reliabilitydiagram 3h OB
12 StatetransitionmodelsMarkovchain 3h OB3X
13 Transitionstate modelsPetrienetwork 3h OBX
14 evaluation 1h30 Summativeevaluation

4- Evaluation methods & Marks distribution
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............. Typeof assessment YesNo TxWeighting
Zt(i)Contlnuousassessmer(tTest/szPresentatlon Report, A Yes A No
DS- Supervise®uty X Yes n No 40%
EE- Written test (Finalexam) X Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes n No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%D S+ 20%EP 460%EE

5- Evaluation criteria

Authorizecdocuments ‘N Yesy No
Authorizedsearchengine ‘N Yesq No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Safetydiagnosi<riteria- Developmenandtesting
Safety diagnosis in industrial work settings

Hass, R., & Weyer, R. (2011). Functional Safety: A
Straightforward Guide to Applying IEC 61508 and
Related Standards. Springer.

Sung, H. Y., & Lee, J. H. (2018). Diagnosis and Prognosis
of Systems with Applications to Industrial Maintenance.
Wiley.

7- Working environment  (Facilities necessary for learning)

Title,VersionURL
X
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https://www.researchgate.net/publication/228466416_Safety_diagnosis_criteria_-_Development_and_testing
https://www.researchgate.net/publication/228466416_Safety_diagnosis_criteria_-_Development_and_testing
https://www.sciencedirect.com/science/article/abs/pii/002243759500004A
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Course Specification

Machine Learning

LB O oo oo e oo oo oo oo e et ee oo ee oo e ee e ee e eeeeeeeeeeeeeee
Coded ELEC€I5106 | Level/Semester | 3/S5 | Coefficient 1.5 Credits 3
Course ElectricaEngineering X:oll)ume.H. 21
Responsible | MrsInesJaffel VolumeH. 10.5
(TP)
Teaching interactive, direct instructions,Project Based Self study H 38
methods
Module MachineLearning Version 09/2023

Coursalescription(Coursenbjective):

Thiscourse aims to introduce the learning notion and its use for modelling and monitoring processes
coursedetailsthe mainmachinelearningtypes.lt emphasizeshe problemsof classificatiorendregression
and the database training. Finally It provides also some usual learning techniques.

Prerequisites: Keywords
Mathematics, SVMthe KNNthe KMEAN)ecisiortree, ..

Specifimbjectivesof the course(OBJ):

OB : UnderstandViachineLearningand knowits maintypes(supervisedyunsupervisedsemisupervised,
etc.)

OB.2 : Knowthe conceptsand understandhe mostusedML algorithms.

OB3: Identifyingproblemsandformalizingthemin termsof MachineLearning.

Necessarynaterial:
X

2- Content _elements___ (Course)

Week(s) Chapters/Contenttems No.HR Goals
Introductionto MachineLearning(ML)

1-2 - DifferencebetweenMLandAl 3 0B1
- Typeof ML (superviseddzy” & dzLJS NIDA & S
- Knowthe two problemsposedmainlyusingML

(Classification/Regression)

]
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- Knowhowto train a Database
- Thelimits of ML (quantity of data, calculation
time, overfitting, etc.)

34 3 OB1& OB2
k-nearestneighborsmethod

- Principlg(distanceand similarity)

- Lazylearning

- Variant(Neighbomweighting)
Clusteringpy KMEANS$nethod

5 - Principle 3 oB2
- Lloyd'salgorithm

- Variant(KMEANS++)
6-7 DecisionTrees

3 OB2
- Definitions:Rootnode,Internalnode,leaf,branch

- Binarydecisiortree

- ConstructiofCAR&lgorithm)

89 - Simplifieddecisiortree6 t NHzy' A y 3 X 0 45 OB2

- Random Forests (Random variation of
observationsRandonvariationof data)

Supportvectormachine

1011 . . 4.5 0OB2
- ThelinearlyseparablecaseLinearSVM

- Thenoninearlyseparablecase KernelSVM

3- Content__elements__ (Practical ___work)

Week(s) Activities/Contentitems No.HR Goals

Classificationvorkshopby methods(KNNand KMEAN)
12 _ 3 OB2- OB3
using python

Classificatiomvorkshopby methods(SVMandRANDOM

13 _ 3 OB2-0OB3
FOREST) using python
Practicalproblemsin termsof MachineLearningand
14 . 4.5 OBXB
solving
4- Evaluation _methods & Marks _distribution
Typeof assessment YesNo TxWeighting

CG Continuousissessmen(Test/QuizPresentationReport, . .
etc.)
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DS- Supervise®uty X Yes n No 20%
EE Written test (Finalexam) X Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Evaluation criteria

Authorizeddocuments ‘1 Yesi No
Authorizedsearchengine :f Yesi No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

DeeplLearningvs.MachineLearningA. S 3 A yQ(ii§eND a
SupportVectorMachine(SVM)Algorithm

K-Means Clustering Algorithm
Goodfellow, 1., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Press.

Murphy, K. P. (2012). Machine Learning: A Probabilistic Perspective. MIT Press.

7- Working environment  (Facilities necessary for learning)
Title,VersionURL
X
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https://www.coursera.org/articles/ai-vs-deep-learning-vs-machine-learning-beginners-guide
https://www.javatpoint.com/machine-learning-support-vector-machine-algorithm
https://www.javatpoint.com/k-means-clustering-algorithm-in-machine-learning
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Course Specification

Modeling and control of mechatronicsystems

L GO O oo e oo e e oo oo oo e e e oo e ee e e e e e e eeeeeeeeeeeeeeeeeeeeeee
Coded ELECCI5 107 | Level/Semester | 3/S5 | Coefficient 1.5 Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
Responsible Mr Maher Letaief VolumeH. 105
(TP)
Teaching Lecture, interactive, direct instructions Self study H 16
methods
Module Modelingand controlof mechatronicsystems Version 09/2023

Coursedescription(Courseobjective):
Coursedescription:

Mechatronics is a technology combining mechanics, electronics, computing and new informati
communicatiortechnologiesTheallianceof thesedifferentareasmakesit possibleo think abouta product
differently from its design to recycling and maintenance. The aim of mechatronics is to create incr¢
intelligent components and solutions that communicate with each other, to meet customer demar
excellence and enable the deploymenthaf factory of the future.

Theobjectiveof the course:

Thestudentmustbe ableto:

1 Decomposacomplexsystemusingthe functionalchainapproach;
Modela complexsystem;

Establishthe knowledgemodelof a complexsystem;

Studythe behaviorof a complexsystem;

= =4 -4 A

Designcomplexsystemswith the aim of increasingand/or optimizing their functionality and
performance.
1 Modelandsimulatethe behaviorof a complexsystem.

Prerequisites: Keywords

combinatorial& sequentialogicsystems analysis | Mechatronicsystemcomplexsystemgnergychain,
of automated systems, computer programming. | information chain.

Specifimbjectivesof the course(OBJ):

OBX : Masterthe notionsof complexsystems;
OB.X2 : Decompos@ complexsystemusingthe functionalchainapproach;

OB3B : Establistthe knowledgemodelin orderto studythe behaviorof a complexsystem;

]
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OBW®J : Desigrcomplexandmultidisciplinarysystems;

OBJ : Createa virtual prototypeof a complexsystem.

OB3} : Establistand simulatethe behaviormodelof a complexsystem;

Necessarynaterial:

Painting; Videoprojector,computeraboratory.

2-.Content  elemeNtS . (COUISE) . oo e oo e oo e eee e eeeeee e eeeeeeee
Week(s) Chapters/Contenttems No.HR | Goals
Definemechatronicsthe physicafields
involved in mechatronics;
Chapterl: Introductionto . , L
1 P _ 15 Definethe field of applicationof
mechatronics .
mechatronics.
Theobjectivesf mechatronicsystems.
Describén a globalwaythe functioning
of a complex system;
. Identifyandspecifythe exchangepart
Chapter2 : Structuralconstitutionof a ty pecifyt 9%
2-3 _ 3 PE, the control part PC and the
mechatronic system. )
operationalpart PO;
Definethe interactionsbetweenPEPC
PO.
4 TutorialsChapter2 15
Describe the detailed operation of a
complexsystemBreakdowna complex
Chapter3: Functionathainof a P _ y P ) P
5-6 _ 3 system into an energy chain and an
mechatronic system. . . :
information chain; Know all the
elementsconstitutingthe energychain;
7 Assessment 15
8 ContinuedChapter3: Functionathain 15 Knowall the elementsconstitutingthe
of a mechatronic system. ' information chain;
9 Tutorialsfor chapter3 15
Chapter: Modeling,simulationand Definethe conceptEnergyPower;
1011-12 ) ) 4.5
coding of mechatronic systems. Defineeffort-flow variables:
( )|
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Definethe basicmodelsassociatedvith
YSOKIFyAOQOax St SOGN

Define energy resources;
Modelmechatronisystems

Definethe generalprinciplefor
modeling a complex system;

Definethe knowledgemodel,

Definethe behaviormodel;

1314 Chapter4 tutorials 3h Tutorials

3- Content __elements__(Practical __work)

Week(s) Activities/Contentitems No.HR | Goals
5 TP1: Discovethe Simulink 15 Discovethe Simulinknterfacefor the
environment. ' design of complex systems.
Based on a needefined by
specificationsgesigna complexsystem;
TP2: Preparatiorfor mechatronic e
8 _ 15 Applythe decompositiorinto PEPCGPO;
modeling of a complex system.
Createthe energychainandthe
information chain.
Developghe knowledgemodelof the
energy chain;
10 TP 3: Modeling and simulation of the 3 gy
behaviorof the systemcreatedin TP2. Carryout modelingof the energychain;
Simulatethe system.
Createa prototypeof a complexsystem;
12 TP4: Creationof a virtual prototypeof 15 _ o
the system developed in TP2 and TR Validatethe characteristic®fthe
different components.
Createthe energychainandthe
information chain;
TP5: Modelingandsimulationof the
behavior of a multiphysics system. Develophe knowledgemodelof the
1314 : : 3 energy chain;
(Apply the entire mechatronic gy )
approach). Carryout modelingof the energychain;
Simulatethe system.
( )|
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Createa prototypeof a complexsystem;

Validatethe characteristicefthe
different components.

4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting
CGC Continuousassessmen(Test/QuizPresentationReport, - -
n Yes n No
etc.)
DS- Supervise®uty X Yes n No 20%
EE- Written test (Finalexam) X Yes n No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%DS+ 20%EP+ 60%EE

5- Evaluation criteria

Authorizeddocuments :f Yesx No
Authorizedsearchengine ‘A Yesx No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

R.Isermanng a S O K | dysteBnstanCeptsaandl LILI A OTranda@igh&fihe Institute of
Measurementnd Control,vol.22,2000, p. 29-55

AbdelwahadMAHDHIG a S O K | dystengfdm@nodelingto & A Y dzf UiivergityPéblcationCenter,
2018.184p.

LionelBirglen Méchatroniqgue Dunod,2008.(ISBN0782100744787,
MechatronicsmonitoringnotesandapplicationexamplegCETIM)

a { A Y G\Biyidtidn¢ 2 2 d t@okfor animatingmechatronicsystems

7- Working environment  (Facilities necessary for learning)

None
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Course Specification

ProductionAnalysis& Management

LT =T ¢ L
Coded ELECCI5 108 Level/Semester | 3/S5 | Coefficient | 1.5 Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
Option | Mr HabibAbdennaj E/TOF',‘)’me'H' 0
Teaching | Lecture, interactive, direct instructions,Project Based Self study H 26
methods
Module Analysist ProductiorManagement Version 09/2023

Coursedescription(Courseobjective):
This course aims to improve the knowledge and skills of electrical engineers in the field of productig
organization and management. Participants will learn the fundamentals of production management,
includingplanning,schedulingcontrollingandimprovingmanufacturingorocessesTheywill also gairan
in-depth understandingf the methodsandtoolsusedto optimizeproductionefficiencyandproductivity.

Prerequisites: Keywords
ProductiommanagementProductiorscheduling,
Planning

Industrializationcourse

Specifimbjectivesof the course(OBJ):

OBJ : Understandhe basicprinciplesof productionmanagement

OB.2: Masterthe methodsof planningandschedulingnanufacturingprocesses
OBJ: Learnto controlandimproveproductionperformance

OB3 : Applythe conceptdearnedto real productioncases

Necessarynaterial:
X

2- Content__elements__ (Course)

Week(s) Chapters/Contenttems No.HR Goals

Introductionto productionmanagement Understand the
basicprinciplesof

1 Basiaconceptof productionmanagement production

1-3 1 Rolesandresponsibilitieof the productionmanager 45 management
1 Typologyof productionsystemsandimplementation
methods
1 Principlesof productionoptimization

( ]
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1 Analysiof aproductionprocessandproposalfor
improvements

Master
manufacturing
procesglanning
methods

DetailedPlanning

4-9 7 Calculatiorof Net Needs(MRPO) 9
71 Capacitystudyandproductionregulation(MRP1)
1 Schedulingechnique(MRP2)

Productioncontrolandimprovement

Learn to control

1 Measuringandmonitoringproductionperformance :
. . and improve
1 Continuousmprovementmethods(JIT) roduction
10-14 1 Managemenbf productionproblems 75 performanceand
1 Analysiof productiondataandproposalof P
. . Applythe concepts
improvement solutions
1 Casestudy learned to real
cases.
3- Evaluation _methods & Marks _distribution .
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(Test/QuizPresentationReport, . .
n Yes n No
etc.)
DS- Supervise®uty 'H Yes R No 40%
EE Written test (Finalexam) 'H Yes R No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes n No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 460%EE

5- Evaluation criteria

Authorizeddocuments :f YesH No
Authorizedsearchengine :f YesH No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

- Brissard,JLand PolizziM. Toolsfor industrialproductionmanagementAfnor-gestion;

- Zermati,P.Practiceof inventorymanagementDunod;

- Heizer, J., Render, B., & Munson, C. (2017). Operations Management: Sustainability and Supply Cha
Management (12th ed.). Pearson.

( ]
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- Stevenson, W. J. (2018). Operations Management (13th ed.). MeGiteladucatiorVallet,G.Project
planningtechniquesDunod,Paris.

- BerangerP.Thenew rulesof production,Dunod;

- Milan, A.Jouve M. Communicatiorand businessrganization Collection- Breal.

- Engineering echniquesSafety/ preventionof industrialrisks,AG4- April 2004,

- COURTOIS,, MARTINBONNEFOUS PILLEM. Productionmanagemen€&ditionsR Q2 NH | ¢ 4H | {

edition ¢ 2006

- GEORGERvel Organizatiorand Managementf Production Dunod,Paris, 2004,

- Alain Courtois,Maurice Pillet, ChantalMartin-Bouneffous,Production Management,organizational

edition 2003.

- OperationdVlanagement'by JayHeizer BarryRender(2016)

- Productionand OperationsAnalysis'by StevenNahmiag2015)

]
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Course Specification

Renewable&Energies

LT =T ¢ L
Coded ELEEI5109 | Level/Semester | 3/S5 | Coefficient | 3 Credits 3
Course ElectricaEngineering X:oll)ume.H. 21
Responsible | Mrs JanetJamii VolumeH. 105
(TP)
Teaching Lecture,interactive, direct instructions Self study H 38
methods
Module Renewabl&nergies Version 09/2023

Coursedescription(Courseobjective):

1 Photovoltaic:
-Photovoltaic System Modeling:-tfepth study of the components, electrical characteristics ar
mathematical models that describe the operation of a photovoltaic system.
-MPPT control: Exploring techniques to maximize energy efficiency by maintaining the max
power point of the photovoltaic system.

1 Windturbine :
-Wind SystemModeling: Understandingthe basicprinciplesof modelingwind energysystems,
including mechanical and electrical aspects.
-WindMechanicaPowerMPPT Studyof methodsfor monitoringthe maximumpower pointin the
context of wind energy systems to optimize the conversion of mechanical energy into electr
-Power Converters: Analysis of converters used to transform wind energy into a form suitab
the electricity grid.
-ElectricMachinesOverviewof electricalmachinessuchassynchronougeneratorsusedin wind
energy systems.
-Wind SystemsControls(IsolatedandInterconnected):
Isolated:Explorationof control strategiesadaptedto wind power systemsperatingon anisolated
site, without connection to the main electricity network.
-Interconnected: Study ahe controltechniques necessary to effectively integrate wind energ
systems into interconnected electrical networks.

1 SmartGrids
- Understanding the characteristics of smart power grids, highlighting advacm®adhunications
technologies, increased automation, and proactive energy management.
-Interoperability: Importance of interoperability of devices and systems in Smart Grids to €
effective communication between different components.

-Smart Meters: Exploring advanced features of smart meters, such as accurate measurer
energy consumption, twaevay communication, and the ability to integrate rdmhe data into
network management.

Prerequisites: Keywords
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-Familiarity with different renewable energ
sources, including solar, wind.

- Awareness of environmental issues &
sustainable development principles.

-Understandingf conventionaklectricalnetworks, | Energysolar,wind, MPPTsmartgrid
their structure and their operation.

- Understanding of the basic principles
automationand control,essentiafor the automated
management of Smart Grids.

Specifimbjectivesof the course(OBJ):

OBJL: Modelthe photovoltaicsystemand extractthe MPPT
OB.2: Modelthe wind systemisolatedand connectedo the electricitynetwork
OB3XB: Understandhe smartgrid structure

Necessarynaterial:
Computer

2- Content elements _ (Course)

Week(s) Chapters/Contenttems No.HR Goals
. . : Mentionthe
1-2 Generalnformationonrenewableenergiegsolar,wind, .
- , 3 differentrenewable
hydraulic, biomass, biogas, etc.)
sources
: . Modelthe PV
34 Modelingof the photovoltaicsystem 3
system
Extractthe MPPT
56 MPPTcontroland PVsystemcontrol 3 andcheckthe PV
system
-8 Guardedduty 3
9-10 Modelingof isolatedandgrid-connectedvind energy 3 Modelthe wind
systems system
11-12 Smartgrid 3 Defihesmartgrid
architectures
1314 Directedwork 3

3-_Content __elements__(Practical ___wark)

Week(s) Activities/Contentitems No.HR Goals

]
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1 Modelingof the photovoltaicsystemand MPPTcontrolof 3 View PV
PV using MATLAB characteristic
Visualizewind
2 Windsystemmodelingand MPPTcontrol 3 _
turbine output
Visualize the
3 Modelingandcontrolof wind energysystemconnectedo 45 synchronousurbine-
the MATLAB/SIMILINK network generatorconverter
networkchain
4- Evaluation methods & Marks distribution
Typeof assessment YesNo TxWeighting
CG Continuousissessmen(Test/QuizPresentationReport,
n Yes n No
etc.)
DS- Supervise®uty A Yes R No 20%
EE Written test (Finalexam) % Yes n No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) % Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Evaluation criteria

Authorizecdocuments ‘N Yesp<No
Authorizedsearchengine ‘N Yes)P<No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

Renewable energypowering a safer future
Renewablenergy| TypesAdvantages& Facts

RenewabldEnergy TypesForms& Source$Smart Grids, réseaux électriques intelligents
Boyle, G. (2012). Renewable Energy: Power for a Sustainable Future (3rd ed.). Oxford University Press.

Raghuvanshi, S. (2017). Renewable Energy Technologies: A Practical Guide for Beginners. Wiley.

7- Working environment  (Facilities necessary for learning)

Title,VersionURL
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https://www.un.org/en/climatechange/raising-ambition/renewable-energy
https://www.britannica.com/science/renewable-energy
https://www.edfenergy.com/energywise/renewable-energy-sources
https://sofamel.com/fr/b/informations/nouvelles/p/smart-grids-las-redes-electricas-inteligentes-22-2
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Course Specification

Quality Management

1T 0T ¢ L
Coded ELEE€I5110 | Level/Semester | 3/5 Coefficient | 1.5 Credits 2
Course ElectricaEngineering X:oll)ume.H. 21
. . - Vol H.
Responsiblg Mrs MaisaChaibi oime 0
(TP)
Teaching Lecture, interactive, direct instructions Self study H 29
methods
Module Quality Management Version 09/2023

Coursalescription(Coursenbjective):

The main objective of the "Quality Management" subject is to ensure and enhance the quality of an
organization'sproductsor servicesThisinvolveshe establishmentf systemsand processeaimedat
ensuring that products or services meet customer standards and expectations. In summary, quality
managementimsto createan organizationalkulturefocusedon continuousmprovementcustomer
satisfaction, and compliance with quality standards, all with the goal of ensuring thédong
competitivenesandsustainabilityof the organizationin the market.

Prerequisites: Keywords

BusinessOrganization, Management Quality,Process;ertification,|ISO Audit,control

Specifimbjectivesof the course(OBJ):

OBl: Understandingasid’rinciplesAcquireanin-depthknowledgeof the fundamentalprinciples of
quality management, including basic concepts such as customer satisfaction, cont
improvement, and compliance with standards.

OBJ2: Applicationof MethodologiesBeableto applyspecifiquality managementnethodologies,

such as Total Quality Management (TQM), Six Sigma, or other relevant approaches.

OBJ 3: ProcessAnalysis:Developskillsto analyzeorganizationalprocessesidentify potential
weaknesses, and propose improvements to increase efficiency and quality.

OBJ4: Knowledgeof International Standards: Familiarizeoneself with international quality
standards, such as ISO 9001, and understand how they can be implemented within an organizat
OBJ5:  Total Quality Management:Understandconceptsrelated to total quality management,
including the involvement of all members of the organizatioroiminuous improvement.

OBJ6: Use of Quality Management Tools: Master the use of specific tools such as control cH
Pareto charts, Ishikawa diagrams, etc., for data collection and analysis.

oBJ/ : Implementation of Management Systems:Be able to implement quality management

systemswithin anorganizationjncludingthe developmenbf suitablepoliciesand procedures.

( ]
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OB3XB:
or servicesX

RiskAssessment:earnto identify,assessand managerisksrelatedto the quality of products

Necessarynaterial:

videoprojector

2-.Content . elemeNtS  (COUISE). ... . e oo ee e eeee e eeee e eeee e eeeeeee
Week( | Chapters/Contertems No.HR | Goals
S)
-Introducingquality managemertb
students provides practical and
strategicpreparatiorfor their future
professional careers  while
1 | Introduction hgo | developing  skils that — are
increasinglysoughtafter in the job
market. It also contributes to
promotinga culture of quality and
continuousmprovementin various
sectorof activity.
Chapter 1: Total Quality Management(TQM) --Gain a thorough understanding
: the fundamental principles of Tot
Introduction to TOM: An overview of the Quality ManagemenfTQM) andits
fundamental principles of Total Quali role in quality management.
Management, including its significance
continuous quality improvement. Be able to apply TQM guidin
Philosophy ~ and  Principles of =~ TQM: principles, such as customer foc
> Exploration of TQM guiding principles, su_ch 1h30 involvement of organizatio
customer focus, involvement of all organizat memberscontinuousmprovement
members, continuous improvement, and d anddatadriven decisionmaking,in
driven decisiormaking. _ reatworld scenarios.
Voice of the Customer (VOC):Understanding
how to listen to and understand customer né¢ -Developthesskill to carefullylisten
and expectations, and how to integrate to the Voice of the Customer
information into decisiommaking processes. understand their needs a
expectations, and strategica
integrate this information.
-Master the processes of strate
and operational planning necess
Quality Planning: Strategic and operation to_ ef'_fectlvely integrate  qualit
34 | planningprocessesecessaryo integratequality objectives throughout th
objectives throughout therganization. organization.
Process Management:How TQM aims to -Develop skills in holistic proces
manageprocessedolistically, identifying and management, identifying and
{ 228 }
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eliminatingsources ofariation thatcould affect
quality.

Leadership Commitment: The importance o
leadership commitment and engagement in

eliminating variations that coul
impact the quality of products
services.

successful implementation of TQM. 3H -Recognize  the  importance
Training and Employee Involvement: How committed leadership for  th
TQM encourages ongoing training a| success of TQM implementatio
involvement of all staff members to achig emphasizing the crucial role
quality goals. leadership in driving change.
-Encouragecontinuousnvolvement
of all staff members in the quali
improvement process and fostel
culture of continuous learning.
-Be able to wuse performan
indicators and metrics to asse
Performancg _Measurement:' The use of monitor, and improve the quality
performancendlcatorsgndmetrlcsto assessind organizational processes.
improve process quality.
Continuous Improvement: How TQM fostersa -Develop the ability to create af
cultureof continuousmprovementincludingthe support an organizational cultu

5 useof cyclessuchasthe PDCA (PlanDo-Check 1h30 that promotes continuoy
Act) cycle. improvement, including the use
Quiality Assurance SystemsHow TQM can be cycles like PDCA.
integrated into formal quality assurance syste
to ensure compliance with standards -Understand how TQM can K
expectations. integrated into formal qualit

assurance systems to ens

compliance with standards a

expectations.

-Define  and understand bag
Chapter 2. Quality methodsand tools cpnggpts, objectlyes, and t

significance of quality methods ai
Introductionto Quality MethodsandTools: tools in quality management.
Definition of basicconceptspbjectives,andthe -Master  statistical ~ method
importance of quality methods and tools in including  control  charts,  tren
qualitymanagement. analy;es, d|§tr|butlons, ar

sampling techniques, for quali
Statistical Methods: assessment.

6-7 e . 3H : :
Utilization of statisticalmethodssuchascontrol -Gain a comp_rehen_swe
charts, trend analyses, distributions, and understanding  of  Six  Sigm
samplingmethodgo assesandenhancejuality. prmmple_s as a structure.d approz

to reducing process variability ar
Six Sigma: improving quality.
Understandingthe principles of Six Sigma, a -Advocate and promote a culture
structuredapproachaimed at reducing process quality _V\_"th'n the organ_lzatlor
variability andimprovingquality. _emphasmng contln_uous

improvement and the strategic use

quality methods.
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-Apply quality methodsandtoolsto
optimize organizational processt
focusing on efficiency,
effectiveness, and the delivery
high-quality products or services.

PDCA (Plan-Do-Check-Act):

Application of the PDCA cycle, a continuo
improvement methodology involving plannin

-Apply the PDCA cycle with
precision, demonstrating
proficiency in each phade
planning,implementing evaluating,
and adjusting processes.

-Integrate PDCA as a&ontinuous
improvement methodology int
organizational practices to enhar

implementing, evaluating, and adjusting g _
8 processes. 1h30 overallefficiencyandeffectiveness.
_ _ -Utilize FMEA as a systemati
FMEA (Failure Modesand Effects Analysis): approach to identify, assess, a
Employing FMEA to identify, assess,and mlltlgate potential risks associat
mitigatepotentialrisksin processeandproducts. with processes and products.
-Apply FMEA techniques t(
prioritize andaddresgailure modes,
ensuring a proactive approach to ri
management.
-Apply structured problersolving
methods, specifically the 8D
Disciplines) approach,
systematically addressing qual
Problem-Solving Methods: issues.
Application of structured problemsolving -Demonstrate mastery in ea
methodssuchasthe 8D (8 Disciplines)approach discipline of the 8D approach
to addressjualityissuessystematically. ensure  comprehensive  problg
9 . 1h30 resolution.
Quality ManagementTools: -Apply problemsolving methods
Utilization of specifictoolssuchasParetocharts, andquality toolsin practicalquality
Ishikawa diagrams (or fishbone diagrams), scenarios, demonstrating
controlcharts andothersto analyzeandvisualize adaptability and effectiveness
. various contexts.
quality data.
-Solve realworld quality issues
using a combination of problen
solving methodologies and releve
tools.
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o Certainly, here are the objectiv
Chapter 3. Statistical ProcessControl (SPC) formulated in English based on t
Introduction to Statistical Process Control provided content:

(SPC):
Definition of SPC and its role in quality - Developa thoroughunderstanding
management. of the fundamental principles
Significance of SPC in monitoring and SPC, including  concepts
continuous improvement of processes. variation, process stability, ar
types of data.
10-11 | Fundamental Principles of SPC: 3h
. o - Acquire skills in the practicg
BaS|.c. conceptssuch as variation, process application of statistical contrg
stability, and types of data. techniques, including the use
Typesof Statistical Controls: control charts for variables ar
attributes.
Control charts for variables and attributes.
- Be capable of critically
Useof graphsandtablesfor visualizingdata. interpreting patterns on contr
Data Collection for SPC: charts, including identifying trend
outliers, and signals of variation.
Methods of data collection , sampling
frequency, . and technigues to ensure Master data collection method
representativeness of samples. samplingfrequency andtechniques
12 | Analysisof Control Charts: 1h30 ensuring the representativeness
samples in the context of SPC.
Interpretation of patterns on control cha
including trends, outliers, and signals/afiation.
Calculgtign of Control Limits : I\/.Iet.hods for| Develop the necessary skills
determmmg.:pperandl-ov.vercontrolllmlts based calculate upper and lower contf
on process characteristics. limits based on specific proce
ProcessStability : characteristics.
Methods for assessing the stability of a prod - Learn to assess the stability of
using SPC. procesausingspecificSPCmethods
and identify sources of special a
13-14 | Identification of special and common sourceg 3h common variation.
variation.
_ - Understand how to integrate Sk
How SPC can be integrated into a continu continuous improvement,
improvement approach, including PDCA (R4 implementingcyclessuchasPDCA
Do-CheckAct). (PlanDo-CheckAct).
( )|
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3- Content elements (Practical  work)

Electrical Engineering

Week(s) Activities/Contentitems No.HR Goals
X X X X
X X X X
12 Practicalexam mini-projectdefenseX 3h Summativeevaluation
4- Evaluation methods & Marks distribution
Typeof assessment YesNo TxWeighting
CGC Continuousssessmen(Test/QuizPresentationReport, . -
n Yes n No
etc.)
DS- Supervise®uty Wles 7 No 40%
EE Written test (Finalexam) .Yes n No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) N Yes n No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments N YeiNo
Authorizedsearchengine ‘N YesiiNo
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

1. DavidL.GoetschStanleyDavis,"Quality Managementfor OrganizationaExcellencdntroductionto Total

Quiality", Edition: 8th Edition

2.JosepiM. Juran JoseptA. DeFeo;Juran'sQualityHandbookTheCompleteGuideto Performance

Excellence",7th Edition

3. NancyR.Tague, TheQualityToolbox" 2nd Edition

4. Mary Pellettieri,ChristopheSwersey,Quality ManagementEssentiaPlanningfor Breweries" 1stEdition
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5. Mikel J.Harry,RichardSchroeder,;SixSigmaTheBreakthroughiManagementStrategyRevolutionizinghe
World's Top Corporations”, 1st Edition

6. JeffreyK.Liker,"TheToyotaWay: 14 ManagementPrincipledrom theWorld'sGreatestManufacturer”,Edition:
Revised

Title,VersionURL
X
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Course Specification

Equipmentmaintenance2

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ELEG IB5 101 ‘ LeveI/Semester‘ 3/S5 ‘ Coefficient ‘ 3 Credits 3
Course ElectricaEngineering X:oll)ume.H. 315
: : . Volume H.
Responsible | Mr Mouldi Ghdir (TP)
Teaching Lecture, interactive, diredhstructions,Project Based Self study H 40
methods
Module Equipmentmaintenance2 Version 09/2023

Coursedescription(Courseobjective):

- standards, security and protection of property atthe operating theater level
-Presentation of the operating theater equipment

- Master anesthesia and dialysis equipment

the operating principle, maintenance and quality control

Prerequisites: Keywords

- Anatomy physiology, Computer science ;electronic,

mechanical , pneumatic

Specifimbjectivesof the course(OBJ):
OBJL: Thestudentknowsthe architecturalstandardsat the operatingtheaterlevel:

OB.2: Standardsandsafetyof propertyand personnetelatingto electricalinstallationandequipment

OB3J: Knowthe operatingprinciple safety,preventivemaintenanceand quality controlof operatingroom
and anesthesia equipment, as well as diagnostic methods and tools

OB3: ensuresafetyrepairapplya maintenancepolicyand developproceduredor the maintenanceof
equipment andnstallations

Necessarynaterial:
X

2- Content _elements__ (Course)

Week(s) Chapters/Contenttems No.HR | Goals
1.2 CHiIloperatingtheater standardsand safety:safetyof the electrical 3 OB
installation,biomedicainstrumentationandair handlingunit
CHII ti [ X tinglight, tingtable,
34 pperatingroomequipmentioperatinglight, operatingtable 3 OBD

medicalandelectricalfluid supplyarms,air handlingunit, etc.:

( ]
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operatingprinciple synoptiadiagram,safety,preventive
maintenanceandtechnicalquality control

CHlIl.operatingroom equipment:operatinglight, operatingtable,
fluid and electrical supplyarms, air handlinginit, etc.: operating
principle, synoptic diagram, safety, preventive maintenance an
technicalquality control
CHIlISheavdrespiratoranatomyphysiologymechanicabasisof
ventilation, ventilation techniques, operating principle, fluidic,
7-8 pneumatic, mechanical synoptic diagram, control cards and 45 OB.2- OBB
computer systemdescription of the modules, preventive
maintenanceand controlof technicalquality.
CHvWatertreatmentroomanddialysisgenerator:anatomy
physiologyof renalfailure,dialysistechniquespperatingprinciple,
fluidic,pneumaticmechanicakynopticdiagram,controlcardsand
9-10 . 4.5 OBX2-OB3»B
computer system of the treatment room water and dialysis
machine: description of modules, preventive maintenance and
technicalquality control
CHvWatertreatmentroomanddialysisgenerator:anatomy

1011 physiologyof renalfailure,dialysisechniquespperatingprinciple, | 4.5 OBX2- OB3B
fluidic, pneumatic, mechanical synoptic diagram,
Controlcardsandthe computersystemof the water treatment
11-12 room and the dialysis machine: description of the modules, 4.5 OBX2-OB»B
preventivemaintenanceandtechnicalquality control
CHVIAnesthesiarentilator: anatomyphysiologypperating
principle fluidic,pneumatic/mechanicasynopticdiagram,control

5-6 3 OBX2-OB3XB

1314 . . 145 oBA
cards and computer system: description of modules, preventive
maintenanceandtechnicalquality control
3-.Content __elements _ (Practical  WOrK) e
Week(s) Activities/Contentitems No.HR Goals
X X
X X
4- Evaluation _methods & Marks _distribution .
Typeof assessment YesNo TxWeighting
CGC ContinuousassessmenfTest/QuizPresentationReport, .
nfTest/QuizP Rep A oYes # No
etc.)
DS- Supervise®uty Blyes 7 No
EE Written test (Finalexam) Wlves 7 No

]
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EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes n No

Material 1L00%TP : Average=20% C@& 80%EP
100%Climaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%D S+ 20%EP 460%EE

5- Evaluation criteria

Authorizeddocuments ‘A YesXNo
Authorizedsearchengine ‘N YesX No
Criterion1: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Guide to Equipment Maintenance Managemeé&iguipmeniMaintenanceGoals, TypesProgramSetupEquipment

Maintenance Procedures Guide
Mobley, R. K. (2002). An Introduction to Predictive Maintenance (2nd ed.). Elsevier.

Smith, R. (2015). The Maintenance Management Framework: Models and Methods for Complex Systems Maint

(2nd ed.). Springer.

7- Working environment  (Facilities necessary for learning)
Title,VersionURL
X
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https://www.zuper.co/blog/guide-to-equipment-maintenance-management
https://limblecmms.com/blog/equipment-maintenance/
https://www.fleetio.com/blog/equipment-maintenance-procedures-guide
https://www.fleetio.com/blog/equipment-maintenance-procedures-guide

\/ Electrical Engineering
EPI:-

Course Specification

Medical imaging techniques: CT, ultrasound and MRI

L GONCIAL e
Coded il)'ZE GIBS Level/Semester | 3/S5 | Coefficient | 3 Credits 3
. . . Vol H.

Course Electrical Engineering (é)l)ume 315

. . Volume H.
Responsible Mr Saif Mrad (TP)
Teaching Lecture, interactive, diredhstructions Self study H 40
methods
Module MedicallmagingTechnique® Version 09/2023

Coursalescription(Coursenbjective):
Provide students with an4tlepth understanding of the principles, technology, applications, and future

directions of medical imaging techniques: CT (Computed Tomography), Ultrasound, and MRI (Magr,

Resonance Imaging), with a focus on their clinicavaice and biomedical instrumentation.

Prerequisites: Keywords
Powerelectronicsanatomy,biophysics X

Specifimbjectivesof the course(OBJ):

Obj 1Understand the scientific and technical principles behind CT, Ultrasound, and MRI.

Obj2 Explain the steps involved in image acquisition, processing, and interpretation for each modalit
Obj 3 Analyze the clinical applications and advantages of each imaging modality for specific diseases
conditions.

Obj 4 Assess the safety considerations, including radiation and magnetic field exposure, for each ima
technique.

Obj5 Interpret and analyze medical images accurately for clinical diagnosis and deneiorg.

Obj 6 Integrate imaging modalities into rewalorld biomedical applications, including in the development
diagnostic equipment.

Obj 7 Stay informed about the latest technological advancements in medical imaging and their clinica
implications.

Necessarynaterial:

None
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2- Content__elements__ (Course)

Week(s) Chapters/Contenttems No.HR Goals

1-2 Introduction to Medical Imaging 6 Obj1

1 Overview of medical imaging techniques and the
importance in healthcare.

1 General principles of imaging, from signal
acquisition to image interpretation.

1 Overview of different imaging modalitiesrdy, CT
Ultrasound, MRI, PET, and SPECT.

Computed Tomography (CT) Imaging

35 1 Principles of CT: physics efa¥s and crossectional| 6 ObfL ;Obj2
imaging.

1 The CT scanning process: image acquisition,
reconstruction, and pogirocessing techniques.

T Clinical applications of CT (e.g., neurological,
abdominal, and chest imaging).

1 Advantages, limitations, and radiation dose
considerations in CT.

f Technological advancements and improvements
systems.

Ultrasound Imaging

6-7 1 Principles of ultrasound: sound wave generation| 6 Obj3
propagation, and interaction with tissues.

1 Types of ultrasound imaging (2D, 3D, Doppler).

1 Applications of ultrasound in obstetrics, cardiolo
musculoskeletal, and emergency diagnostics.

1 Advantages and limitations of ultrasound (Ron
invasive, reatime, and safety considerations).

1 Recent innovations in ultrasound technology.

Magnetic Resonance Imaging (MRI) ,

8-10 . o : 75 Obj4 Obp

1 MRI principles: magnetic fields, radiofrequency
pulses, and resonance phenomena.

1 MRI scanning process: image formation, differer
sequences, and contrast mechanisms.

1 Clinical applications of MRI in neurology,
musculoskeletal, and cardiovascular imaging.

1 MRI safety, artifacts, and limitations.

1 Advanced MRI techniques (functional MR,

diffusion tensor imaging, and spectroscopy).

11-14 Integration of Imaging Techniques in Medical Practice | 6 Obj 6;0bj7
1 Comparative analysis: when to use CT, Ultrasou
or MRI in clinical practice.
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1 Hybrid imaging technologies (PET/CT, PET/MRI
their clinical relevance.

1 Role of medical imaging in treatment planning,
surgical navigation, and patient monitoring.

1 Emerging trends in medical imaging and their
impact on healthcare innovation.

3- Content __elements _ (Practical __work)

Week(s) Activities/ContentElements No.HR Goals
X X
X X

4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting
CGC Continuousassessmen(Test/QuizPresentationReport, . .
n Yes n No
etc.)
DS- Supervise®uty X Yes n No 40%
EE- Written test (Finalexam) X Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes n No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Evaluation criteria

Authorizecdocuments ' Yes} No
Authorizedsearchengine ‘' Yesi No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)
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Modern DiagnostidmagingTechniqueApplicationsand Risk-actordan the MedicalField:A Review
The 5 Most Common Medical Imaging Techniques

Medicallmaging- anoverview

TheDifferencesn MedicallmagingTechnologies

Saha, G. B. (201®hysics and Radiobiology of Nuclear Mediéittle ed.). Springer.
Hounsfield, G. N. (2003}.T Scanning: The Basics and the Advagesger.

Bushberg, J. T., Seibert, J. A., Leidholdt, E. M., & Boone, J. M. (2011). The Essential Physics of Medical Imagin
Edition). Lippincott Williams & Wilkins.

Stoller, D. W. (2007). MRI in Practice (4th Edition). \Blagkwell.

7- Working environment  (Facilities necessary for learning)

Title,VersionURL
X
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https://www.houstonphysicianshospital.com/the-5-most-common-medical-imaging-techniques/
https://www.sciencedirect.com/topics/computer-science/medical-imaging
https://www.independentimaging.com/the-differences-in-imaging-technologies/

\/ Electrical Engineering
EPI:-

Course Specification

Telemedicine and Interoperability: Foundations and Technological Infrastructure

1. General
Coded il)'g GIBS Level/Semester | 3/S5 | Coefficient | 3 Credits 3
Course ElectricaEngineering X:oll)ume.H. 105
Responsible | Mr SabriBarbaria Pl at 21
(TP)

Teaching Lecture, interactive, direct instructions Self study H 41
methods

Module Telemedicin&health Version 09/2023

Coursedescription(Courseobjective):

Inthistelemedicinecoursethe focusis onthe integrationof interoperabilitystandardsinto healthcare
systems, with particular emphasis on healthcare enterprise integration initiatives. Participants will
understand howinteroperability standards can facilitate seamless communication between different
healthcare stakeholders while exploring the foundations of telemedicine.

Prerequisites: Keywords

Basidknowledgeof ComputersandInformation
Technologies:

Understandingf basiccomputerscienceoncepts. | WebTechnology

Familiaritywith informationtechnologyijncluding
networking and security.

Basigorogrammingskills

Specifiombjectivesof the course(OBJ):

OBJL: Understandhe Foundation®f Telemedicine
OB.2: Masterthe Technologicdhfrastructure
OBJ3UnderstandingnteroperabilityStandardsand IHE

OB3: ApplyConceptsn PracticalProjects

Necessarynaterial:

Computers

]
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2: Content  elemMENtS (G OUIS ) et
Week(s) Chapters/Contenttems No.HR | Goals
Definitionsand objectivef telemedicine.
12 Introductionto Telemedicine 3 Benefitsandchallengesissociatedvith
remote healthcare delivery.
Electronienedicalrecordsnanagement
(EMR) systems.
34 Technologicanfrastructure 3 Securitystandardsandprivacyin
telemedicine applications.
Demo:Configuringan EMR.
Introductionto healthcareinteroperability
standards.
5-7 InteroperabilityStandard&indIHE | 4.5 Roleof the IHEN promoting
interoperability.
Reviewof relevantIHEprofiles.
3-.Content _elements. _ (Practical  WOIK) e
Week(s) Activities/Contentitems No.HR Goals
8 Configuratiorof the DevelopmenEnvironment 3 Obj2
Implementationof a DMP(MedicalFileSharingexample
9 P ( gpxample | Obj2 and4
of openEMR
10 Databasemodelinganddesign 3 Obj4
11-12 Bootstrapandjavascriptfront enddevelopment 6 Obj4 Obj3
PHFbackenddevelopmenandbackenddatabase , _
1314 _ _ 6 Obj4 Obj3
manipulation (CRUD)
4- Evaluation _methods & Marks _distribution
Typeof assessment Yed\o TxWeighting
CG Continuousissessmen(Test/QuizPresentationReport, .
n Yes n No
etc.)
DS- Supervise®uty x N Yes 1 No 20%
EE Written test (Finalexam) xf Yes N No 60%

——
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EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%DS+ 20%EP+ 60%EE

5- Evaluation criteria

Authorizeddocuments ‘N YesX No
Authorizedsearchengine ‘N YesX No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

https://www.ihe.net/

https://wiki.ihe.net/index.php/Main_Page

https://www.hl7.org/

http://www.interopsante.org/

Zhao, Y., & Zhang, X. (2019). Telemedicine andHEalth: Technologies and Applications. Wiley.
Eysenbach, G. (2001). What idhealth? Journal of Medical Internet Research, 3(2), e20.

https://www.open-emr.org/
https://getbootstrap.com/
https://www.apachefriends.org/fr/download.html
https://code.visualstudio.com/
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https://www.ihe.net/
https://wiki.ihe.net/index.php/Main_Page
https://www.hl7.org/
http://www.interopsante.org/
https://www.open-emr.org/
https://getbootstrap.com/
https://www.apachefriends.org/fr/download.html
https://code.visualstudio.com/

\/ Electrical Engineering
EPI:-

Course Specification

Automated Systems and Biomedical Equipment Maintenance

LT =T ¢ L
Coded il).f@lBS Level/Semester | 3/S5 | Coefficient | 3 Credits 3
Course ElectricaEngineering 28;ume.H. 21
Responsible | Mr Mouldi Ghdir Pl at 10.5
(TP)
Teaching Lecture, interactive, direct instructions,Project Based, Field \ Self study H 38
methods
Module Biomedicalnstrumentation Version 09/2023

Coursealescription(Courseobjective):

This module aims to equip students with the knowledge and practical skills necessary to understand and
apply automated systems in the maintenance of biomedical equipment. Students will learn how to

optimize maintenance processes, ensure reliability, and ex tend the lifespan of biomedical devices through

the use of automation and advanced diagnostic techniques.

Prerequisites: Keywords

Biology, LIS,digital electronics , analog electronics,
computer network at laboratory level, automation, | Automationin medicalanalysidaboratories
robotics, Grafcet, etc.

Specifimbjectivesof the course(OBJ):

Obj 1 Understand the role and benefits of automated systems in the maintenance of biomedicg
equipment.
Obj 2 Comprehend the principles behind automated maintenance systems and the technologie
involved.
Obj 3 Analyze the importance of sensors and monitoring systems in maintaining the accuracy ai
functionality of biomedical devices.
Obj 4 Apply the concept of predictive maintenance using automated systems and machine learnir|
techniques.

Obj 5 Explore automated diagnostic and repair systems for biomedical equipment, including the role
robotics and smart diagnostics.

Obj 6 Gain an understanding of the regulatory and safety standards that govern the use of automate
systems in healthcare settings.

Obj 7 Develop practical knowledge of how to integrate automated systems into the maintenance
workflow of biomedical equipment.
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Necessarynaterial:
None

2- Content _elements__ (Course)

Week(s) Chapters/Contenttems No.HR Goals
1-3 Introduction to Automated Systems in Biomedical 4.5 OBl
Equipment

1 Overview of automated systems: definition, type
and applications in healthcare.

1 Role of automation in the biomedical equipment
industry: improving efficiency, precision, and
reducing human error.

1 Benefits of automation in maintenance: predictiv
maintenance, reduced downtime, and cost
optimization.

45 Principles of Automated Maintenance Systems 45 OBx

1 Key components of automated maintenance
systems: sensors, actuators, controllers, and
feedback loops.

T Automation in diagnostics: seffionitoring and se
calibration systems.

1 Types of maintenance strategies: preventive,
predictive, and corrective maintenance in the
context of automated systems.

f Tools and software for automated maintenance:
remote diagnostics, computerized maintenance
management systems (CMMS), and réxale
monitoring systems.

6-7 Sensors and Monitoring Systems for Biomedical 6 OB3X
Equipment
1 Types of sensors used in biomedical equipment
maintenance: temperature, pressure, humidity, &
other physiological parameters.
1 The role of sensors in monitoring equipment
performance and ensuring accuracy.
{1 Integration of sensors with automated systems:
data collection, analysis, and decisioraking.
{ Calibration and maintenance of sensors to ensu
reliability and performance.

89 Predictive Maintenance and Automation in Biomedical| 6 OBX
Equipment

1 Principles of predictive maintenance: datdven
decisiommaking, predictive algorithms, and early
fault detection.

1 Case studies of predictive maintenance in
biomedical equipment (e.g., MRI, ventilators, an
infusion pumps).

T Integration of machine learning and Al for predic

( ]
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maintenance: data analysis and failure predictio
models.
1 Challenges and opportunities in implementing
predictive maintenance systems in the biomedic
field.
Automated Systems for Troubleshooting and Repair Obj 5
f Automated diagnostic tools: error detection,
troubleshooting, and repair processes.
1 The role of robotics in the repair and servicing of
biomedical equipment: robotic arms, drones, anc
remote-controlled systems.
f Smart diagnostics: using data from automated
systems to guide technicians in the repair proce
f  Humanrobot collaboration: optimizing the role of
technicians and automated systems in mainteng
operations.
Regulations and Standards for Automated Systems in Obj6; Obj7
Biomedical Equipment Maintenance
1 Overview of regulatory frameworks: ISO 13485,
guidelines, and CE marking for biomedical
equipment.
1 Safety standards for automated systems in
healthcare environments: electrical safety,
cybersecurity, and patient safety.
1 Ethical considerations in automation: privacy
concerns, human oversight, and accountability if
the maintenance of medical devices.
3- Content elements (Practical  work)
Week(s) Activities/Contentitems No.HR Goals
1011 PHmeter, Conductivitymeter 3 OBX-OBA
12-13 Centrifuge microcentrifuge Ultracentrifuge,etc. 4.5 OBXb
14 Photonicandelectronmicroscope 3 Obj6- Obj7
4- Evaluation methods & Marks distribution
Typeof assessment Yed\o TxWeighting
CG Continuousssessmen(Tlest/QuizPresentationReport, . .
n Yes n No
etc.)
DS- Supervise®uty XYes A No 20%
EE Written test (Finalexam) X Yes n No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) X Yes n No 20%
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Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Evaluation criteria

Authorizeddocuments ‘N YesXNo
Authorizedsearchengine ' YesX No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

Handbook of Biomedical Instrumentation: KHANDPUR
Biomedicalnstrumentation:TechnologyandApplications
Principles of Biomedical Instrumentation

Books& eBooks BTE@21- Medicallnstrumentation

Carr, J. J., & Brown, J. M. (2011). Introduction to Biomedical Equipment Technology (4th ed.). Pearson.

Enderle, J. D., Bronzino, J. D., & Roche, J. (2012). Introduction to Biomedical Engineering (3rd ed.). Elsevier.

None
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https://www.amazon.com/Handbook-Biomedical-Instrumentation-Khandpur/dp/933920543X
https://www.amazon.com/Biomedical-Instrumentation-Technology-Applications-Khandpur/dp/0071447849
https://www.cambridge.org/highereducation/books/principles-of-biomedical-instrumentation/573ECB6449D67579F11AD1B7FFBC5887
https://libraryguides.centennialcollege.ca/c.php?g=702784&p=4995776

\/ Electrical Engineering
EPI:-

Course Specification

Programming and Integrating Robotic Systems with ROS2

LT =T ¢ L
Coded il)f GIBS Level/Semester | 3/S5 | Coefficient | 1.5 Credits 3
Course Electricakngineering X:oll)ume.H. 21
Responsible | Mr SabriBarbaria Pl at 10.5
(TP)
Teaching Lecture, interactive, Field Work Self study H 40.5
methods
Module Medicalrobotics Version 09/2023

Coursalescription(Coursenbjective):

By combining two cuttingdge technologies: ROS2, an open source robotics operating system, and t
objectorientedPythonprogramminglanguage this courseprovidesa deepdiveinto the field of medical
robotics.Studentswill havethe opportunityto acquirethe technicalskillsnecessaryo design,developand
deploy robotic applications in the medical context.

Prerequisites: Keywords
Knowledgeof PythonProgramming

BasidNotionsin Embedde®ystems
Development environment :

Familiaritywith integrateddevelopment PythonOOPROSembeddectlectronics

environments (IDE)
Ability to installand configurePythonlibraries.

LinuxOperatingSystems

Specifiombjectivesof the course(OBJ):
OBJL: Masterthe Fundamental®f ROS2

OB.2: ApplyObjectOrientedProgrammingn Python
OBJ 3: Integrate Robotic Components with ROS2
OBJ: Desigrintuitive HumanMachinelnterfacegHMI)
OBJ 5: Simulate and Test Robotic Scenarios

OBJ: EnsureSecurityand Compliance
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OBJ 7: Carry out Practical Projects

OB3B: Collaborateon TeamProjects

OBJX: Understandind=thicaland SocialChallengesExplorethe ethicalimplicationsrelatedto the useof
robotsin medicine Analyzehe socialandlegal
challenges linked to medical robotics.

Necessarynaterial:

Computemith ubuntusystem

2- Content__elements__ (Course)

Week(s) | Chapters/Contenttems No.HR | Goals
Definitionof medicalroboticsand
1.2 Introductionto MedicalRobotics 3 applications.

and Presentation of ROS2
Overviewof ROSZhasicconcepts,

architecture, tools.
Fundamental®f objectoriented(O0O)
programming in Python.

ObjectOrientedProgrammingn
Python and Integration of ROS2
34 with Python 4.5 Creationof classesndobjectsto represent
robotic entities.

Communicatiobetweennodeswith ROS2.
Developmenbf nodesin Pythonfor the
Simulationand Testswvith ROS2 control of medical robots.

5.6 and Node Development 45

Useof ROS3imulatorsto testalgorithms.

Implementatiorof testscenario3o assess

reliability.
_ Desigrof intuitive HMIsfor controllingmedical
HumanMachinelnterfaceqHMI)
7-8 _ 45 robots.
and User Interaction
HMlintegrationwith ROS2unctionalities
Safetyconsiderationsn medicalrobotic
applications.
SecurityCompliancendPractical
910 Projects 4.5 Compliancevith medicalstandardsand
regulations.

Preparatiorfor practicalprojects.

3- Content __elements__(Practical ___work)
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Week(s) Activities/ContentElements No.HR| Goals

11 Configuratiorof the Developmen 15 Installationand configurationof ROSZndthe
Environment Pythonenvironment.
ObjectOriented Python Creationof classesandobjectsto modelrobots.

12 ProgrammingPevelopmenbf 3 Creation of communication nodes for robotic
ROS2Modesin Python. components.

13 Simulationsnd Testavith ROS?2 | 3 Useof §imulatorsto testalgorithmsand

scenarios.

14 Desigrnof HumanMachine 3 Creationof graphicalHMIsfor the control of

Interfaces(HMI) medicalrobots.

4- Evaluation methods & Marks distribution

Typeof assessment Yes\o TxWeighting
CGC Continuousassessmen(Test/QuizPresentationReport, - -
n Yes n No
etc.)
DS- Supervise®uty X Yes n No 20%
EE Written test (Finalexam) X Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) X Yes n No 20%

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average=20%D S+ 20%EP+ 60%EE

5- Evaluation criteria

Authorizeddocuments ‘N YesX No
Authorizedsearchengine ‘A YesX No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

KoubaaA. (2021).RobotOperatingSystem(ROSTheCompleteReferencgVolumes);

https://www.ros.org/blog/getting-started/#

https://www.python.org/

https://app.theconstructsim.com/

Siciliano, B., & Khatib, O. (2016). Springer Handbook of Robotics (2nd ed.). Springer.

Zinn, M., & Goldberg, K. (2018). Medical Robotics: Minimally Invasive Surgery (2nd ed.). Wiley.
7- Working environment  (Facilities necessary for learning)

https://www.ros.org/blog/getting-started/#

https://www.python.org/downloads/
https://ubuntu.com/download
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https://www.ros.org/blog/getting-started/
https://www.python.org/
https://app.theconstructsim.com/
https://www.ros.org/blog/getting-started/
https://www.python.org/downloads/
https://ubuntu.com/download
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EPI:-

Course Specification

Nuclear Instrumentation and Radiation Applications

1. General
Coded ELECIB5 106 Level/Semester | 3/S5 | Coefficient | 1.5 Credits 3
Course ElectricaEngineering X:oll)ume.H. 21
Option Mr Mounir Zrafi zfrolll;me.H. 0
Teaching | Lecture, interactive, Field Work Self study H 50
methods
Module Electronic& Nuclearinstrumentation Version 09/2023

Coursalescription(Coursenbjective):

The objective of this module is to provide students with a thorough understanding of the principles,

technologies, and applications of nuclear instrumentation and radiation in the biomedical field. The ¢
covers the detection, measurement, and safegpacts of nuclear instrumentation and radiation, along
with their practical applications in medicine and healthcare.

Prerequisites: Keywords

biophysicsanaloganddigital electronics, ) ) _
_ ) ) : Nuclearelectronics,nuclearinstrumentation,
instrumentation, electrical diagramsor | . A < A . oA = .

equivalent units

Specifimbjectivesof the course(OBJ):
Obj 1: Understand the principles of nuclear physics and radiation interaction with matter in biomedicg

contexts.

Obj 2: Comprehend the various types of nuclear instrumentation used in radiation detection and
measurement.

Obj3: Apply radiation dosimetry techniques for assessing radiation doses in medical settings.

Obj4 : Explore the medical applications of nuclear instrumentation, particularly in diagnostic insaging
therapeutic radiation.

Obj5 : Learn the importance of radiation safety and protection in nuclear instrumentation.

Obj6 : Gain insight into the advanced techniques in nuclear instrumentation, including emerging tech
and integration with digital systems.

Obj7 : Evaluate the ethical, legal, and social implications of nuclear radiation use in the biomedical fig
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Necessarynaterial:
X

2- Content _elements__ (Course)

Week(s) Chapters/Contenttems No.HR Goals

1-2 Introduction to Nuclear Instrumentation 3 OBJ1

f Fundamentals of nuclear physics: properties of
radiation, types of radiation (alpha, beta, gamms
and their interaction with matter.

1 Basic principles of radiation detection: ionization
scintillation, and semiconductor detectors.

1 Types of nuclear instruments used in biomedica
applications: GeigeMiller counters, scintillation
counters, ionization chambers, and semiconduci
detectors.

1 Overview of radiation sources used in medical
applications: isotopes, accelerators, and radiatio
generators.

34 Radiation Measurement and Detection Techniques 3 0OBJ2

71 Radiation dosimetry: measurement of radiation
doses and their biological effects.

9§ Calibration of radiation detectors: standards,
procedures, and quality control.

1 The role of detectors in radiation therapy: measur
dose distribution and ensuring accuracy.

1 Techniques for imaging radiatiorsray, CT, PET,
SPECT, and their interaction with tissues.

5-6 Applications of Nuclear Instruments in Medicine 45 0OBJ30BJ 4

1 Diagnostic applications: nuclear medicine, imagi
systems, and the role of isotopes (e.g., Techneti
99m in SPECT).

1 Therapeutic applications: radiotherapy techniqug
(e.g., brachytherapy, external beam radiotherap)
and the role of radiation in cancer treatment.

1 The use of radiation in sterilization and disinfecti
of medical equipment.

1 The role of nuclear instrumentation in radiology
radiation oncology departments.

Radiation Safety and Protection

7-8 1 Safety standards and regulations in nuclear 3 OB3
instrumentation: IAEA, NRC, and other regulator
bodies.

71 Radiation protection principles: ALARA (As Low
Reasonably Achievable), shielding, distance, an
time.
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1 Personal protective equipment (PPE) and
monitoring for radiation exposure: dosimeters,
radiation badges, and safety protocols.

1 Environmental monitoring of radiation:
controlling contamination and waste
management.

Advanced Techniques in Nuclear Instrumentation

9-10 . . . 145 OB&

1 Recent developments in nuclear instrumentatiorn
digital detectors, highesolution imaging, and
reaktime radiation monitoring.

{1 Integration of nuclear instruments with computer
systems for data analysis and image processing

1 Emerging technologies: molecular imaging,
gamma cameras, and portable radiation
detectors.

1 The role of Al and machine learning in enhancin
the accuracy and efficiency of nuclear
instrumentation and radiation applications.

Ethical, Legal, and Social Implications of Nuclear

11-12 Radiation in Medicine 3 OB7

{1 Ethical considerations in the use of nuclear
radiation in medicine: patient consent, risks, and
benefits.

1 Legal and regulatory aspects of nuclear
instrumentation in healthcare: licensing,
certification, and compliance with safety
standards.

1 Public perception and societal concerns
regarding the use of radiation in medical
practice.

1 Environmental impact and sustainability of
radiation applications in medicine.

3- Content __elements__ (Practical ___work)

Week(s) Activities/Contentitems No.HR Goals
X X X X
X X X X
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4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting
CGC Continuousssessmen(Test/QuizPresentationReport, - .
n Yes n No
etc.)
DS- Supervise®uty X Yes n No 40%
EE- Written test (Finalexam) X Yes n No 60%
EP- Practicatest (TR TPexam/ MP- Mini project) N Yes n No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments ‘N Yes] No
Authorizedsearchengine :f Yesi No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Electronics for Nuclear Instrumentation : Chiang, Hai Hung
Ultra ElectronicdNuclearSensorg Processnstrumentation

Nuclear electronic instrumentation

Rao, P. S. (2017). Electronic Instrumentation and Measurement Techniques. Pearson.

Knoll, G. F. (2010). Radiation Detection and Measurement (4th ed.). Wiley.

Harrison, R. W., & Thompson, S. K. (2046¢lear Medicine and Radiation Therapy: Principles and PraSpcmger.

Knoll, G. F. (2010Radiation Detection and Measuremeg#th Edition). Wiley.

Title,VersionURL
X
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https://www.amazon.sg/Electronics-Nuclear-Instrumentation-Hung-Chiang/dp/0898744830
https://fluidhandlingpro.com/manufacturer/ultra-electronics/
http://www.eurorad.com/electronics.php
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Course Specification

Biomedical Management: Quality, Maintenance and Procurement

1T 0T ¢ L
Coded EL-IB 5107 | Levell Semester ‘ 3/S5 ‘ Coefficient ‘ 1.5 | Credits 2
Course ElectricaEngineering zléall)ume.H. 21
Responsible | Mr. Mouldi Ghdir Ol 0
(TP)
Teaching Lecture, interactive, direct instructions Self study H 29
methods
Module Qualitologyand CMAO Version 09/2023

Coursalescription(Courseobjective):

The goal of this module is to provide students with an understanding of the key principles of biomedical
equipment management, with a focus on quality assurance, maintenance strategies, and procurement
processes. The module will explore how to manage biome  dical equipment efficiently to ensure reliability,
compliance with standards, and cost -effectiveness in healthcare settings.

Prerequisites Keywords

.Accreditation ,IT,management, finance, law, Qualitology, CMAOQrganizatiorchart

etc.

Specifiobjectivesof the course( OBJ):

Obj 1: Understand the management processes and organizational structure involved in biomedical equi
management.

Obj 2: Comprehend the principles and practices of quality management in the context of biomedical eqy
Obj 3: Develop strategies for the maintenance and optimization of biomedical equipment, including prey
predictive, and corrective maintenance.

Obj 4: Gain insight into procurement practices and vendor management for acquiring biomedical equipn
Obj 5: Understand the regulatory compliance requirements and the importance of accreditation in the
management of biomedical equipment.

Obj 6: Learn about sustainability and environmental factors in biomedical equipment management.

Necessarynaterial:
None

]
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2- Content _elements _ (Course )

Week(s) Chapterd Contentltems No.HR Goals
Introduction to Biomedical Equipment Management

1-2 1 Overview of biomedical equipment management: rol 3 OBd
responsibilities, and organizational structure.
1 Key challenges in managing biomedical equipment:
cost control, regulatory compliance, and technologic
obsolescence.
f The importance of lifecycle management in ensuring
equipment performance and minimizing downtime.
71 Integration of management processes in healthcare
facilities (hospitals, clinics, research labs).
Quality Management in Biomedical Equipment
34 1 Principles of quality management in the biomedical fi 3 OB.R
total quality management (TQM), Six Sigma, and Le
principles.
1 Standards and regulations for quality in biomedical
equipment: ISO 13485, FDA, CE Mark, and medical
device regulations.
1 Methods of quality assurance and control: testing,
validation, calibration, and maintenance protocols.
1 Best practices for ensuring the quality and safety of
biomedical devices throughout their lifecycle.
56 Maintenance Management of Biomedical Equipment 3 OBB

! Maintenance strategies for biomedical equipment:
preventive, predictive, and corrective maintenance.

7 Role of maintenance teams: technicians, engineers,
biomedical equipment specialists.

1 Tools and software for maintenance management:
Computerized Maintenance Management Systems
(CMMS), asset management tools, and data analytig

! Maintenance scheduling, documentation, and reeord
keeping to ensure compliance and operational efficig

1 Spare parts management and vendor relations for
effective maintenance operations.

Qualificationof equipment

Procurement of Biomedical Equipment

1 Principles of procurement management: sourcing,

7-8 purchasing, and contract negotiations. 3 OBA

1 Criteria for selecting biomedical equipment: technica
specifications, cost, reliability, and compliance with
medical standards.

1 Procurement processes: vendor selection, tendering
purchasing contracts, and supplier management.

1 Risk management in procurement: evaluating the
reliability and reputation of suppliers, ensuring the
availability of spare parts, and warranty conditions.

1 Budgeting and financial planning for the procuremern
biomedical equipment.
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Regulatory Compliance and Accreditation in Biomedical | 4.5 OBXb
Equipment Management

1 Regulatory requirements for biomedical equipment:
understanding international standards (e.qg., 1ISO, FD
IEC) and national regulations.

1 Compliance with safety and performance standards:
ensuring that biomedical equipment meets the requi
safety and efficacy standards.

f Accreditation bodies and their role in healthcare
facilities: JCI, NABH, and others.

1 The role of management in maintaining compliance
these regulations and ensuring safety in healthcare
environments.

9-11

Sustainability and Environmental Considerations in 45 OBXb
Biomedical Equipment Management

12-14 1 Environmental impact of biomedical equipment: was
management, energy consumption, andvaste
disposal.

T Sustainable procurement practices: sourcing
environmentally friendly products, extending equipm
lifespan, and reducing carbon footprint.

1 The role of green technologies in the development a|
maintenance of biomedical equipment.
{ Strategies for minimizing the environmental impact g
biomedical operations.

3- Content__elements__ (Practical ___work)

Week(s) Activities/ Contentelements No.HR Goals

4- Methods evaluation & distribution of marks

Typeof assessment YesNo TxWeighting
CG Continuousissessmer(fTest/QuizPresentation Report, . -
n Yes n No
etc.)
DS- Supervise®uty xfYes N No 40%
EE Written test (Finalexam) xfYes N No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) A Yes n No

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

( ]
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5- Criteria  devaluation

Authorizeddocuments :f Yes X No
Authorizedsearchengine ‘N YesX No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

Qualitology- PharmacognosyExtractionand Separation course

CMAO Definition,KeyFeaturesand Benefits
Juran, J. M., & Godfrey, A. B. (1998). Juran's Quality Handbook (5th ed.). Mdihraw
Juran, J. M., & Gryna, F. M. (1993). Quality Control Handbook (5th ed.). ME@raw

7- Working environment  (Facilities necessary for learning)
None
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Course Specification

Industry 4.0

T 0T |
Coded ELEGSE 109 Level/Semester 3/S5 | Coefficient | 1.5 Credits 2
Course IndustrialEngineering zl(gl)ume.H. 21
Responsi : Volume.H.
ble Mounir FRIJA (TP)
Teaching | Lecture, interactive, direct instructions Self study H 29
methods
Module | Industry4.0 Version 09/2023

Coursedescription(Courseobjective):
In this course you will see a specialization overview, learn what Industry 4.0 is all about, learn al

enablingfactorsthatmadeit, andbecomeawareof whatkey skills to learnto beemployedn theindustry4.0

market segment.

Prerequisites: Keywords:

- Informationsystem

- Thebasicsof productionmanagement
- basicknowledgein electronics

- basicknowledgen IT

Specifiombjectivesof the course(OBJ):

OB3 Describethekey conceptof Industry4.0
OBXb: List thecoreelementsf i4.0
OBX: BeingAble to Apply i4.0 conceptgso a manufacturingenvironment

Necessarynaterial:

- None

2- Content _elements _ (Course)

Week(s) Chapters/Contenltems No.HR| Goals

]
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1-4 Chapterl: Overviewindustry4.0 - TheEvolutionof Industry
from 1.0 to 4.0

- Usecasessmartfactory.
- Benefitsof Adoptingan
Industry 4.0 Model

- Verticalandhorizontal

integration

Chapter2: CPS& IT tools 6

- OverviewCPS
- 10T & CLOUD
- MY

- ERP

- CRM

9-11 Chapter3: Managemen.0

- ChangeManagemenfior
Industry 4.0

Chapter4: Competencéor Industry4.0
6 - Lean4.0

12-14 - Worker4.0

3- Content __elements _ (Practical __work)

Week(s) Activities/ContentElements No.HR Goals
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https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#1
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#1
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#5
https://www.epicor.com/en/resource-center/articles/what-is-industry-4-0/#5
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X X X X
X X X X
12 Practicalexam,mini-projectdefense X 3h Summativeevaluation

4- Evaluation methods & Marks Distribution

Typeof assessment YesNo TxWeighting
eCt(i)Continuouassessmer(fr est/QuizPresentationReport, ﬁ Yes | No 20%
DS- Supervise®uty N Yes | No 20%
EE- Written test (Finalexam) n Yes | No 60%

EP- Practicalttest (TR TPexam/ MP- Mini project) | Yes N No

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial - Average= 20%DS+ 20%EP 460%EE

5- Evaluation criteria

Authorizecdocuments ‘1 Yed No
Authorizedsearchengine :f Yesi No
Criterion1: Understandingpf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)

Criteriond: Clarityand organization(2 points)

)

6- Web references  (useful links):

1. odoo.com

2. rettel, M., Friederichsen, N., Keller, M., & Rosenberg, M. (2014). How virtualization, decentralization and net
building change the manufacturing landscape: An Industry 4.0 perspective. International Journal of Mechani
Industrial Science and Engereng, 8(1), 3#44.

3. Lasi, H., Fettke, P., Kemper, H. G., & Feld, T. (2014). Industry 4.0. Business & Information Systems Enginee
239-242.

7- Working environment  (Facilities necessary for learning)

Industry4.0laboratory, computerlaboratory
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Course Specification

Atomicand Nuclear Physics for Medical Applications

1. General
Coded ELEG IB5109 | Level/Semester | 3/S5 | Coefficient | 1.5 Credits 2
Course Electricakngineering X:oll)ume.H. 21
Option Mrs AmeniLahouar zfrolll;me.H. 0
Teaching | Lecture, interactive, direct instructions Self study H 26
methods
Module Biophysicaindatomicandnuclearphysics Version 09/2023

Coursalescription(Coursenbjective):

The aim of this module is to provide students with a comprehensive understanding of atomi
nuclear physics principles and their applications in the medical field. This includes the study
radiation physics, medical imaging, radiation therapy, anteaumedicine. The course will also
cover the interactions of radiation with matter, safety measures, and advancements in the n
use of nuclear technologies.

Prerequisites: Keywords

Mathematics for engineers Radiation detection,radioactivity

Specifimbjectivesof the course(OBJ):

Obj 1: Understand the basic principles of atomic and nuclear physics, including radiation types, deca
processes, and interactions with matter.

Obj2: Learn the role of nuclear reactions and radioactive decay in medical applications such as diag
and treatment.
Obj3: Explore how radiation is used in medical imaging techniques, includiag XT, PET, and SPECT
Obj4 : Understand the principles of radiation therapy and its clinical applications in treating cancer.

Obj5 : Gain knowledge of radiation protection standards, safety measures, and monitoring technique
ensure the safe use of radiation in healthcare settings.

Necessarynaterial:
Nothing

2- Content _elements _ (Course)

Week(s) Chapters/Contenttems No.HR| Goals
1-2 Introduction to Atomic and Nuclear | 3 Obj 1
Physics

1 Fundamentals of atomic
structure: protons, neutrons,
electrons, and atomic
interactions.

1 Overview of nuclear structure:
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isotopes, nuclear reactions, an
radioactivity.
Types of nuclear radiation: alph
beta, gamma, and neutron
radiation.

The interaction of radiation with
matter: absorption, scattering,
and ionization processes.

Nuclear Reactions and Radioactive Dec

1 Types of nuclear reactions: fissiof

il

fusion, and induced nuclear
reactions.

Radioactive decay: hdife, decay
modes (alpha, beta, gamma), an(
decay chains.

Measurement of radiation: activity
dose, and units of radiation
measurement (Becquerels, Sieve
Gray).

Applications of radioactive decay
medical diagnostics and treatmer

Obj2

5-6

Radiation Physics in Medical
Applications

f

Principles of radiation interactio
with biological tissues: dosimet
energy deposition, and biologic
effects.

The role of ionizing radiation in
medical imaging techniques: X
ray, CT, PET, and SPECT.

Principles of nuclear medicine:
use of radiopharmaceuticals fol
diagnostic and therapeutic
purposes.

Radiation therapy: principles of
radiation dose delivery in cance
treatment.

Obj3

7-9

Medical Imaging with Nuclear and
lonizing Radiation

il

X-ray and CT imaging: principle
of operation, detectors, and
image formation.

Positron Emission Tomograph

(PET): imaging principles, trac

45

Obj3
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selection, and applications in
oncology and cardiology.

1 Single Photon Emission
Computed Tomography (SPEC
principles, instrumentation, ang
clinical applications.

f The role of radiation in molecu
imaging and advanced
diagnostic techniques.

1011 Radiation Therapy and Treatment 3 Obj4
Applications

1 Overview of radiation therapy:
external beam radiotherapy,
brachytherapy, and proton
therapy.

1 Dose planning in radiation
therapy: linear accelerators,
treatment planning systems, ai
patient-specific dosimetry.

1 The role of radiation in treating
various cancers: tumor targetir]
dose distribution, and sideffect
management.

1 Emerging trends in radiation
therapy: proton therapy,
targeted radiation, and
radiosensitization

12-14 Radiation Protection and Safety in | 4.5 Obj5
Medical Applications

71 Radiation protection principles
time, distance, and shielding.

1 Regulatory standards and safe
guidelines: ICRP, NCRP, and
other international bodies.

1 Personal protective equipment
(PPE) and safety measures fol
medical staff and patients.

1 Monitoring radiation exposure:
dosimetry, contamination
control, and environmental
monitoring.

3-_Content ___elements__(Practical ___wark)

Week(s) Activities/Contentitems No.HR Goals
X X X X
X X X X

]
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14 Practicalexam mini-projectdefenseX 3h Summativeevaluation

4- Evaluation methods & Marks distribution

Typeof assessment YesNo TxWeighting
;E)Continuouassessmer(ﬂ' est/QuizPresentationReport, A Yes X No
DS- Supervise®uty X Yes n No 40%
EE Written test (Finalexam) X Yes n No 60%
EP- Practicaltest (TR TPexam/ MP- Mini project) N Yes XNo

Material 100%TP : Average=20% C@ 80%EP
100%Clmaterial  : Average=40%DS+60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 460%EE

5- Evaluation criteria

Authorizeddocuments ‘N YesX No
Authorizedsearchengine ‘N YesX No
Criterionl: Understandingf the content(4 points)
Criterion2: Applicationof knowledge(10 points)
Criterion3: Criticalanalysig4 points)
Criteriond: Clarityand organization(2 points)

6- Web references  (useful links):

Biophysiquephysiquedu vivant

Wilson, J. & Hawkes, J. F. B. (2014). Optics and Lasers: Including Fibers and Optical Communication (4th ec
Hall.

Krane, K. S. (1987). Introductory Nuclear Physics. Wiley.
Knoll, G. F. (2010Radiation Detection and Measuremedth Edition). Wiley.

This book provides an extensive introduction to radiation detection techniques, nuclear physics, and their apy
in medical instrumentation, focusing on dosimetry and safety standards.

Harrison, R. W., & Thompson, S. K. (20Mg)clear Medicine and Radiation Therapy: Principles and Practice
Springer.

7- Working environment  (Facilities necessary for learning)

Title,VersionURL
X
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Process of test of placement LANGUAGES (English & French)

u Newstudents:
V Registration & Admission

All the new students hakeir admission has the Pl register in line via a platform dedicated to the passag
of tests |l evel of | anguages AMyEPI ADMI SSI ONO

They provide of théenformation personal such that their name, their addressiEANnd their number of
CIN ..

V Planning & Passagef Test oflevel:

A times registered, THE students receive a confirmation registration And are scheduled For pass the ft¢
in English And in French

THE testsareplannedin THE labsof LANGUAGES .TheypassTHE testof languageon PC(MCQ) Who
evaluate their SKILLS linguistics

V Fix of the Testingof level:

THE testsarecorrectecautomaticallyby thesoftwareAnd theresultsaregeneratednstantlyoncethat THE
test East finished.

THE results ar@analyzes For determiribe level of languageof each student
V Attribution of the levelsof language:

THE levelsarebasedn of thestandardternationakuchthat THE frameEuropearcommonof reference
For the LANGUAGES ( CEFR)

V Ranking In the groups of LANGUAGES & Notification of the results:
In functionof theirlevel of languageTHE studentsareassignedhasof the groupsof languageappropriate.
These groups can be constituted in function of level :

1- Beginner=A

2- Intermediate=B

3- Advanced=C

V Notification of the results;

THE studentsreceivetheir resultsvia the app And Who understandheir level of languageAnd their
assignment has A band specific

THE studentsare Next affectedIn their groupsof languageaccordingto THE jobs of LANGUAGES
displayed on the app

Follow up And assessment
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THE progressf the studentare followed AllAt long oftheir courselearning

Of the assessment periodicals are caroetdsuch that ( projects PPT , tests oral, exerciy&®r adjust
their progression in function of their needs .

Theseprocesguarante@assessmemreciseof level of languageof the studentsAnd theirassignmenhas
of the course appropriate For to favor their learning linguistic

Former students:

Transition of former studentsfrom one levelto another:

Forlanguagdevels(former23.24=> 24.25)
Initial level = A & Average23.24<13A LevelA (24.25)

Initial level = A & Average23.24>13A LevelB (24.25)

** |nitial level=B & Average23.24<13A LevelB (24.25)

** Initial level=B & Average23.24>13A LevelC (24.25)
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Course Specification

French(Level A)

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ENABC ‘ Level/Semester ‘ 1-2 ‘ Coefficient ‘ 1.5 | Credits 2
Course engineering Vel al 21
(CI)
Responsi . Volume.H.
ble SamiMZOUGHI (TP) 0
Teaching | Lecture, interactive, direct instructions,Project Based Self study H 20
methods
Module Language$ Communication Version 09/2023

Coursedescription(Courseobjective):

A-levelFrenchcoursesaimto developthe student'sability to understandthe essentiapointsof amessage
written in clear, standard language. The course materials are takenlfigpire 3a DELF manual. They
also aim to prepare the student to produce simple and coherent speeches on familiar subjects. Oral
preferredin all sessions.

Prerequisites: Keywords:
Understandsimple decontextualizedentences.
Communicaten a simpleway.

Understand|isten,communicatereact

Specifimbjectivesof the course(OBJ):

OBJL : Understandhe materialsandrespondo instructions.
OB.2 : Participateorallyin debatesaroundthe proposedsubject.
OB3X : Form apersonalopinion.

Necessarynaterial:
Soundecording/ JBL

2- Content__elements__ (Course)

Week(s) Chapters/Contenltems #HR Goals

- talkingabout
oneself

1-2 1stunit: Isit possibleo bedifferentandlivetogether? 3 hours - understandothers.
- explaincultural
differences.

- talk about
34 2ndUnit: Arewe all journalists? 3 hours information
professions.

]
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- transmit
information.

- questionthe
information.
Tellaboutan
experience.

56 3rd Unit: Whydowetravel? 3 hours - talk abouttourism
- thinkaboutthe
trip.

- collectinformation
about a profession.
- talk about

7-8 4th Unit: Describinga profession 3 hours o
responsibilities.
- the skillsrequired
for eachprofession.
5th Unit: Organizearemote activity 45 - discuss

hours teleworking.

- understand the
9-11 advantages and
challenges of
managingemote

activities.
6th Unit: Canwe fight inequalities? 45 - tell about a
hours commitment.
12-14 - to givehisopinion.
- talk about
inequalities.
3- Evaluation _methods & Marks Distribution
Typeof assessment YesNo TxWeighting
CG Continuousssessmen(Test/QuizPresentationReport, | .
" QuizP Rep n Yes 'HNo -
etc.)
DS- Supervise®uty 'H Yes i No 40%
EE- Written test (Finalexam) 'H Yes i No 60%
EP- Practicaltest (TR TP/MPexam Mini project) n Yes HNo -

A Material 100%TP : Average=20% C@ 80%EP
A 100%Clmaterial _: Average=40%DS+60%EE
A Cl+TRnaterial - Average= 20%DS+ 20%EP 460%EE
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A Authorizeddocuments 1 Ye§ No

A Searctengineallowed N Yeq No

A Criterionl: Understandingf the instructions(8 points)
A Criterion2: Relevancefideas:(4 points)

A Criterion3: Linguisticcorrection:(6 points)

A Criteriond: Originality:(2 points)

A Author,Title,Year
A Learn.TV5Monde

A None
A X
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Course Specification

French (LevelB)

ATt LSOO
Coded ENABC Level/Semester ‘ 34 ‘ Coefficient ‘ 1.5 | Credits 2
Course engineering Vel al 21
(CI)
Responsi . Volume.H.
ble SamiMZOUGHI (TP) 0
Teaching | Lecture, interactive, direct instructions,Project Based Self study H 20
methods
Module Language$ Communication Version 09/2023

Coursalescription(Courseobjective):

Level Rourses set the objectives of understanding audio documentigrstanding press articles and
otherauthentictexts. Written productionsessiongre alsoon the programto introducethe studentto the
code of writing by inviting them to write various texts. The course materials are takemnfspire 4a
DELFnanual.

Prerequisites: Keywords:
Thestudentcanunderstandsolatedsentencesnd
frequently used expressions. He can also
communicate orally and describe higining using
simple means, and address some subjects that
concerrhim closely.

Understandcommunicatedescribediscuss
subjects.

Specifiobjectivesof the course(OBJ):

OB3 : Understandhe educationadocumentsspecifido eachlesson.
OBJ : Takea positiononthe subjectsor problemsraisedby the materials.
OBJX : Imagineotherwaysof acting.

Necessarynaterial:
Paperversiondocumentd Soundecordingd JBL

2- Content__elements__ (Course)

Week(s) Chapters/Contenttems #HR Goals
explain
_ professionatrends
1-2 Doeswork havethe samemeaningtoday? 3 hours
analyze the
workplace.

]
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revealprofessional
taboos.

- improvealiving
space.

- takea positionon
virtual meetings.
- imaginenew
worlds.

- make an
inventoryof
pollution.
-alertthe publicto
a risk.
-proposesolutions
- definerightsand
duties.

-defend a

7-8 IspoliticsS @ S NBbRsih&ssPa 3hours | commitment.

- questiontheright
to vote.

34 Howistechnologytransformingour lives? 3 hours

5-6 Canwe still savethe planet? 3 hours

9-11 Arewe prisonersof our appearance? 4.5hours | -tell of
discrimination.
-imagine the
humanofthe
future.

- talk aboutyour
appearance.
12-14 Ishappinessitopian? 4.5hours |- giveadefinition
of happiness.
- analyze
preconceived
ideas.

- envision
happiness.

3- Evaluation methods & Marks Distribution

Typeof assessment YesNo TxWeighting

CGC Continuousssessmen(fTest/QuizPresentationReport,
etc.)
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DS- Supervise®uty 'H Yes n No 40%
EE- Written test (Finalexam) 'HYes n No 60%
EP- Practicaltest (TR TP/MPexam Mini project) n Yes 'HNo -

A Material 100%TP : Average=20% C@ 80%EP

A 100%Clmaterial  : Average=40%DS+60%EE

A Cl+TRnaterial : Average= 20%D S+ 20%EP 460%EE

A Authorizeddocuments 1 Ye§ No

A Searctengineallowed 1 Ye§ No

A Criterionl: Understandingf the subjectand organizationof the text: (8 points)
A Criterion2: Caregivento expressior6 points)

A Criterion3: Knowledgef the subject:(4 points)

A Criterion4: Originalityof ideas:(2 points)

A Author,Title,Year
A Learn.TV5Monde

A None
A X
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Course Specification

French (LevelC)

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ENABC ‘ Level/Semester ‘ 56 ‘ Coefficient ‘ 1.5 | Credits 2
Course engineering Vel al 21
(CI)
Responsi . Volume.H.
ble SamiMZOUGHI (TP) 0
Teaching | Lecture, interactive, direct instructions,Project Based Self study H 20
methods
Module Language$ Communication Version 09/2023

Coursedescription(Courseobjective):

The French Communication Techniques couas&evel Caims to develop three skills in the student:
Comprehensiomf writing (CE)Oralproduction(PO)andWritten production(PE)with aviewto preparing
them for the DELF exam.

Thecoursematerialis generallya paperversiondocumentwhichoffersvariouseducationahctivities,
relatingto the materials.Therole of the teacheristo providethe studentwith a certainautonomyin the
search for answers. The supports #nese of DELF B 2, 2nd Editidit00% SUCCESS.

Prerequisites: Keywords:
In principle,the studentshouldhavethe following
abilities: understandhe essential points of a
discussion, a text, a press article when the
language used is clear and standard and when i
concerns familiar subjects having relates to the
dailylife of the student.

Understandlistenwell, interact

Specifimbjectivesof the course(OBJ):

OBJ/ : Makereadinghypothesesindgenerallyunderstandhe contentof a document.
OB3: Entermessagescopes.

OBJX® : Reactto messages.

OBXO: ForPE acquirea methodologyallowingsuccessfulvritten productions.

Necessarynaterial:
Paperversiondocuments- Soundrecordings JBL

2- Content _elements _ (Course)

‘ Week(s) ‘ Chapters/Contenltems #HR Goals

]
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1-2

CE: Howo readatext? / Aset ofshorttexts.
PEAnalysiof the instructionsg/ Differentstatementsof
written production

3 hours

Help the student
understandvarious
texts.
Understandvhatis
requiredbythe
instructions.

34

CEAnalysisof positions/testimonies
PELearnto presentasituation,facts/ Varioustexts.

3 hours

Identification of
tone,pointof view.
Learn to identify a
situation,facts

CESearctfor relevantinformation/ Varioustexts.
PE: Expression of personal opinion / PE topics.

3 hours

Identificationofthe
content of a text.
Help to formulate
ideas, to qualify
yourcomments{o
formulate
proposals

informativetext: its content,its characteristics.
PE: Text production / Writing workshop.

3 hours

Enter the content
of atextandreport
it in writing.

PE: Master the
structureofthe
text to be
produced.

9-11

CETheargumentativetext/ Varioustexts
PEWriting aformalletter./ Written production
instructions.

4 5hours

CE: Learnto
recognize an
argumentativetext
andgNonep its
specific features.
PE: Learn the
formal
characteristicof
the letter.

12-14

CEAnalysif pointsof view/ Written testimonies

4 5hours

Recognize the
differentpositions
andtheir nuances.

]
217 |

——



%PI Electrical Engineering
Educational
Group
3- Evaluation methods & Marks Distribution
Typeof assessment YesNo TxWeighting
CG ContinuousssessmenfTest/QuizPresentationReport, | .
i QuizP Rep n Yes 'HNo -
etc.)
DS- Supervise®uty 'H Yes N No 40%
EE- Written test (Finalexam) 'HYes n No 60%
EP- Practicaltest (TR TP/MPexam Mini project) n Yes 'HNo -

A Material 100%TP : Average=20% C@ 80%EP
A 100%Clmaterial  : Average= 40%DS+ 60%EE

A Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE
4- Evaluation criteria  (of written production)
A Authorizeddocuments ‘N Yeg No

A Searctengineallowed ‘N Yeg No

A Criterionl: Understandingf the subjectstructuringof the text: (8 points)
A Criterion2: Relevancef the argument:(6 points)

A Criterion3: Linguisticcorrection:(4 points)
A Criteriond: Originalityof ideas:(2 points)

5- Web References (useful links):

A Author,Title,Year
A Learn.TV5Monde

6-Working environment  (Facilities

necessary

for learning)

A None
A X

——
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Course Specification

English (A level)

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded ENGABC ‘ Level/Semester ‘ 1-2 ‘ Coefficient ‘ 15 | Credits 2
Course engineering Vel 21
(CI)
Responsi Volume.H.
ble Sawcer AAMIRI (TP) 0
Teaching | Lecture, interactive, direct instructions,Project Based Self study H 24
methods
Module Language$ Communication Version 09/2023

Coursedescription(Courseobjective):

WhetheryoualreadyhavesomebasicEnglishor are completelynewto it, our Englishprogramis divided
into three levels (A, B and C). At the start of the academic year, your teacher will define your objecti
with you and test your level during an initial assessment in order to help you integrate one of the thr
levels.

- Youwill be ableto acquireor strengthenyourbasicsn busines€nglisraswell asyour selfconfidence.

- Youwill reviewandlearnthe grammatical,oral andwritten basics.

- Youwill learnto communicateorally andin writing andyouwill enrichyourvocabulary.

- Youwill be ableto respondorally andfollow a conversation.

Prerequisites: Keywords:
LevelA: Nospecifikknowledgenecessary Busines&nglish

Specificourseobjectives(OBJ):

OBJ 11: Oralexpressionacquisitionof vocabularyrelatingto working English

(Business English)
oB12: Written expressionwriting letters,messagedormats,referencesabbreviationsetc.
OBJ3: Thefundamentalstense,auxiliaries adjectivescomparativespronouns
Necessarynaterial:

Theprinted coursepurchasedrom the printing, data showandbafflesservice

2- Content _elements _ (Course)

]
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Week(s) Chapters/Contenltems No.HR | Goals

Vocab:Companyepartmentsex:HR PR,
finance) and job titles (ex: production
manager)

Gr:presentsimpleand presentcontinuous

1-2 Theworkingday 3h

Vocab:corporateculturevocabularyand
34 Corporateculture 3h asking for information
Gr: collocations

Networkingvocabularypresentperfectand
pastsimpletenses
Culturalawarenessinarketingin Chinaand
businessn Finlandvocabulary
Describingateam, slogansteam-building
9-10 Teamwork 3h andverbswith their correspondingnouns
and adjectives

Howto write a CV a letter of application
andwait for aninterview

1314 Revision 3h Tensesandvocabularyof all chapters

56 Developingontacts 3h

7-8 Culturalissues 3h

11-12 Jobapplications 3h

3- Evaluation methods & Marks Distribution

Typeof assessment YesNo TxWeighting
CG Continuousissessmen(Test/QuizPresentationReport, | ..
i QuizP Rep n Yes H No
etc.)
DS- Supervise®uty 'H Yes n No 40%
EE- Written test (Finalexam) 'HYes n No 60%

A Material 100%TP : Average=20% C@ 80%EP
A 100%Clmaterial : Average=40%DS+60%EE
A Cl+TRnaterial : Average=20%DS+ 20%EP 60%EE

Authorizeddocuments 7 Ye§ No

Searctengineallowed N Yeq No

Criterion1: Understandingpf the subjectstructuringof the text: (8 points)
Criterion2: Relevancef the argument:(6 points)

Criterion3: Linguisticcorrection:(4 points)

Criteriond: Originalityof ideas:(2 points)
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EPIE‘?SE%“"“'

A TOICTOFEL

A None
A X
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Course Specification

English (levelB)

LT =T ¢ L
Coded ENGABC Level/Semester | 3-4 Coefficient | 1.5 Credits 2
Course Engineering Al ek 21h
(&)
Responsi Volume H.
LAAMIRI
ble Sawce (TP) 0
Teaching | Lecture, interactive, direct instructions,Project Based Self study H 24
methods
Module Languages Communication Version 09/2023

Coursalescription(Courseobjective):

WhetheryoualreadyhavesomebasicEnglishor are completelynewto it, our Englishprogramis divided
into three levels (A, B and C). At the start of the academic year, your teacher will define your objecti
with you and test your level during an initial assessment in order to help you integrate one of the thr
levels.

Youwill beableto acquireor strengthenyour basicsin businessEnglishaswell asyour selfconfidence.
Youwill review andearnthe grammatical,oral andwritten basics.Youwill learnto communicateorally
and in writing and you will enrich your vocabulary. You will be able to respond orally and follow a

conversation.
Prerequisites: Keywords:
LevelB: Nospecificknowledgenecessary Busines&nglish

Specificourseobjectives(OBJ):
OBJ 14 : Oralexpressionacquisitionof vocabularyrelatingto working English
(Business English)

OBJ5: Written expressionwriting letters,messagedormats,referencesabbreviationsetc.
OBJ6: Thefundamentalstense,auxiliaries adjectivescomparativespronouns
Necessarynaterial:

Theprinted coursepurchasedrom the printing, data showandbafflesservice

2- Content__elements _ (Course)

]
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Week(s) Chapters/Contenltems No.HR | Goals

Vocab:Companyepartmentscorporate

1-2 Jobdescriptionandjob satisfaction 3h culture vocabulary

Gr:askingguestionsat a job interview

Vocab:Howto write a letter of enquiryand
34 Lettersof enquiryand applications 3h | anemail of application

Gr:complexguestions

Thel5differentpromotionalactiviesthe

Promotionakctivitiesand A .
5-6 . 3h LI26SN) 2F ONXYRaAaZXZ acd
branding
brands
Vocab: Structuring a presentation,
_ _ _ signallingthe partsof a presentation,
7-8 Presenting/ourbusinessdea 3h making the most presentations
Gr:modalverbs
Vocab: Why have meetings? purpose,
9 Businessneetings 1h30 | benefitsimportanceofteamdiscussions
Gr:useofd (i 2a8dé Sy 2 dza K ¢
Vocabthe factorswhichmakecustomers
1011 Custometoyalty 3h loyalto a companywordsanddefinitions
Gr:relativepronouns
. Revisiorof the tensesandvocabularyof all
12-13-14 | Revision 4h30
chapters
3:.Methods __evaluation & marks  Distrioution .
Typeof assessment YesNo TxWeighting
CG Continuousaissessmen(Test/QuizPresentationReport,
"TestiQuizP Rep n Yes n No
etc.)
DS Supervise®uty 'HYes ‘HNo 40%
EE- Written test (Finalexam) HYes A No 60%

A Material 100%TP : Average=20% C@& 80%EP
A 100%Clmaterial  : Average=40%DS+60%EE
A Cl+TRnaterial - Average= 20%D S+ 20%EP 460%EE

]
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Authorizeddocuments N Ye§ No

Searctengineallowed N Yeg No

Criterion1: Understandingpf the subjectstructuringof the text: (8 points)
Criterion2: Relevancef the argument:(6 points)

Criterion3: Linguisticcorrection:(4 points)

Criteriond: Originalityof ideas:( 2 points)

A None
A X
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Course Specification

English (levelC)

LT =T ¢ L
Coded ENGABC Level/Semester | 5-6 Coefficient | 1.5 Credits 2
Course Engineering Al ek 21h
(&)
Responsi Volume H.
LAAMIRI
ble Sawce (TP) 0
Teaching | Lecture, interactive, direct instructions,Project Based Self study H 24
methods
Module Languages Communication Version 09/2023

Coursalescription(Courseobjective):

Improve your English to communicate in writing and orally in a professional Courseroom conte
preparefor the TOEI@est (Testof Englishfor International Communication)Prepareto improveyour TOEIC
score in 18 hours of lessons.

TOEI@eachingresourcesand methods:

Table, internet access. Interactivity with the teacher. Refresher, time management strategy, p
exercises, mini tests targeted to student needs, detailed corrections. Review of progress made.
revision strategy before the exam.

Compositiort 200multiplechoicequestiongdMCQ)

1 100oralcomprehensiolguestionsvith audiosupport(4 exercisesguration45 minutes)
T 100written comprehensioguestiong3 exercisesjuration 75 minutes)
E The TOEIGs basedon authentic examplestaken from international professionalsituations
(meetings, travel, telephone, etc.)

Resultsa distinctassessmentf oral comprehensioandwritten comprehension

1 ascoreof5to 495pointsfor each
1 atotal scorebetween10and990points

Prerequisites: Keywords:
Level CThis course is intended for all students
registeredat levelCin orderto takethe TOEI@xam

TOEIGjme managementpral and written

Specificcourseobjectives(OBJ):
OoBX7: Preparen the bestconditionsfor takingthe TOEIC
oBX8: Masterthe essentiabointsof grammarand conjugation

]
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OoBX19: Enrichyourvocabulary
OBXO: Improveyouroral andwritten comprehensiot

Necessarynaterial:

Theprinted coursepurchasedrom the printing, data showandbafflesservice

2- Content _elements__ (Course)

Week(s) Chapters/Contenltems No.HR | Goals

1 General presentation of the test and it
objectives.
9 Detailed breakdown of the test: writtel
part/oral part.
E Complete mock test in real time,
complete and detailed correction

1-2 Detailedoverviewof the exam 3h

1 Reviewof currentknowledge, strength:s
and areas for improvement.
Consolidation at the level ¢
Assessmenof studentleveland T ]
34 . 3h fundamental grammatical structures
revisions S . .
E Filkin-the-blank exercises, multipl
choice  questions, reformulatio
exercises

7 Listening and reconstitution of
professional dialogues.
1 Improvedoral comprehension.

Preparationfor the oral
567 comprehension part 4h30 f Vocabularyecognition
1 Understand the story of a current eve
or a newsitem: knowhowto distinguish
the main elements(date, place,actions,
etc.).
1 Workonenrichingeverydayocabulary
1 Work to enrich professional arn
: commercial vocabulary.
8-9-10 Improvementof written y

4h30 | Know how to read and analyz
documents used in profession
situations: emails, summaries, reports
notices, etc.

comprehension

]
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f Real exam situation to evaluate al
Finalmocktest 6h validate your progress. Detailg
correction

11-12-13
14

3- Evaluation methods & Marks Distribution

Typeof assessment YesNo TxWeighting
;i)Continuouassessmer(ﬂ' est/QuizPresentationReport, i Yes HNo
DSc Superviseduty 'H Yes n No 40%
EE- Written test (Finalexam) 'H Yes N No 60%

A Material 100%TP : Average=20% C@ 80%EP
A 100%Clmaterial _: Average=40%DS+60%EE
A Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

4- Evaluation criteria  (of written production)

A Authorizeddocuments :f Ye§ No

A Searctengineallowed N Ye§ No

A Criterionl: Understandingf the subjectstructuringof the text: (8 points)
A Criterion2: Relevancef the argument:(6 points)

A Criterion3: Linguisticcorrection:(4 points)

A Criteriond: Originalityof ideas:(2 points)

5- Web References (useful links):

A TOICTOFEL

6-Working environment  (Facilities necessary for learning)

A None
A X

287
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CourseSpecification

Preparingfor MOS certification

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded TV401 Level/Semester | 3 Coefficient | 1.5 Credits 2
Course engineerin volume H.
g g )
Responsi Volumet.
ble MoezZOUARI H.(TP) 21h
Teaching |interactive, direct instructions, Project Based Self study H 25
methods
Module Preparingor MOScertification Version 09/2023

Coursalescription(Courseobjective):

Acquirethebasicnotionsnecessaryo createsimpletablesandgraphs.

Prerequisites: Keywords:

If nested datefunction,text, filter database,

Knowthe Windowsenvironmentgexcell
subtotals, TCD

Specifimbjectivesof the course(OBJ):
OBJ1: Managecomplexormulas

OBJ 2 Filter and conditional formatting
OBJ 3 Subtotals

OB3 : Createa pivot table

Necessarynaterial:
PC Excebkoftware(2013,2016,2019)

2- Content__elements___(Practical . work)

Week(s) Chapters/Contenttems No.HR Goals

Insertingcomplexfunctions
1-2 3 MasteringlogicallS
1 If nested)ogical(AND,OR)

]
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Databas@andcomplexfunctions
1 SearchSearchH,
34 ' index,equiv 3 Databasefunction
Functions
1 Date,da.telf, ehd.Month,dayweek,month,year Statisticafunction
5-6 1 No.,no.if, no.if togethersum.If, sum.If. 3
and date
together, reduced. Average, average. If
Filters
1 Automatic
7-8 3 Querya database
1 Advance
1 Simplesort, combinedsort
9-10 3 Sorta database
1 Subtotals
nthesi
11-12 Pivottable 3 Synthesiza
database
1314 PracticaProjectand Synthesize 3 Globalevaluation
3 content elements  (COUISE) oo
Week(s) Activities/Contenttems No.HR Goals
X X X X
X X X X
X X X X
4- Evaluation . methods & Marks  Distibution .
Typeof assessment YesNo TxWeighting

CGC Continuousssessmen(Test/QuizPresentationReport,
etc.)

290
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DS- Supervise®uty N Yes 'HNo
EE- Written test (Finalexam) N Yes 'HNo
EP- Practicalttest (TR TPexam/ MP- Mini project) 'H Yes n No 100%

Material 100%TP : Average=100%EP

5- Evaluation criteria

Authorizeddocuments :x Yes] No
Authorizedsearchengine ‘A Yesx No
Criterionl: Clarityof ideas(5 points)
Criterion2: methodologicabpproach(5 points)
Criterion3: innovation(5 points)
Criteriond: presentationand mastery(5 points)

https://excel.developpez.com/

Microsoft Press. (2019). Microsoft Office Specialist (MOS) Study Guide for Microsoft Office 365. Microsoft Pri

Soper, D. (2018). MOS 2016 Study Guide for Microsoft Excel. Pearson IT Certification.

None
X
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Course Specification

PFA (endof yearproject)

L O O oo oo oo oo oo oo e ee oo ee oo et eeeee e eemeeeeeeeeeeee
Coded T\£402 ‘ Level/Semester ‘ 2/S4 ‘ Coefficient ‘ 3 Credits 3
Course engineer Vel
J ()
Responsibl . Volume H.
e educationalmanager (TP) 315
Teaching |direct instructions , Project Based, Field Work Self study H 46
methods
Module PFA(endof yearproject) Version 09/2023

Coursedescription(Courseobjective):

1 ThePFA(Endof YearProject)is aprojectwhich lastsonesemestenvhich resolvesa
problem and which must be defended in front of a jury.

1 This projectis anopportunityfor the studento preparehemselveso know howto write a
report, present their work, to highlight it andrgorove their skills

1 PFAsstartfrom thesecondsemesteandwill endon theexamweekof thesecond
semester.

1 Eachstudents expectedo contactoneof theseteachers fosupervision

1 All 4thyearengineeringstudentsnustbe calledto a meetingwith their educational
supervisors and the head of theernship service so that they gm@perly oriented
respectively: Pedagogically and administratively.

1 PFAinternshipanustbevalidatedattheendof a defensewhichis carriedout following the
submission of a report and an internship certificate duly completed by the company
supervisor.

1 Theteachelschooltutor) helpsthestudento refinetheendof-yearproject.He provides
educational support to the student (working methodology, definition of the problem o
mission, establishment of the plan, writing of the report, etc.)

Prerequisites: Keywords:
X X

Specifimbjectivesof the course(OBJ):
OBJL: Discovethe industrialworld

OBX: Solvea problem

OBX: Writing of the report

OB3:

Necessarynaterial:
X

2- Content _elements _ (Course)
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Week(s) Chapters/Contenttems No.HR Goals

Read all documents relevant to the
internshiprelatedto the companyand
the project
Discovesociety(observatiorand 6h Learnthe toolsandsoftwareusedin the
learning) business.

Meeting with theteamand supervisor
Introductionto projectsandinternship
objectives

identification of the tasks to be
accomplishedTakingnventoryof all the
missiongo be carriedout isnecessaryo
2-4 Definethe problemandobjectives 9h be sure of achieving your objective on
time.

Observeoperationsin the field

Makea projectschedule

1-2

all tasks will be accomplished and the
project will come to life. You have to
ensurethat everythinggoesasplanned
and that the objectives are achieved.

Therealizationof the project

58

Sh Takemoreresponsibilityin the project

Work moreindependently
Regularhtakeinto accountthe progress
of tasks
Workcollaborativelywith other team
members
Study of the effectiveness of the

. . achievemenandcomparewith the
Evaluatiorof the achievemenand o
9-11 , , 9h objective

proposal of improvement actions ) )
Checkhe workaccomplishedvith the

Autonomyandresponsibility

supervisor
12-14 Closeéhe workandproposeforecasts | 9h Prepareaninternshipreport
3-.Content __elements __ (Practical . WOTK) e
Week(s) Activities/Contentltems No.HR Goals
X X X X
X X X X
14 Practicalexam,mini-projectdefense X 3h Summativeevaluation

4- Evaluation methods & Marks Distribution

+ Thestudentmustsubmita PFAreportwith a monitoringsheetsignedby their educationakupervisor in
order tovalidate authorization for submission on time.

]
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4+ In the absence of an internship certificate on the day of the defense, the jury will not accept the student
andconsequentlyhe studentwill havea zero(unlesghe studentbringsbackan authorizationsignedby
the internship service)
4+ The evaluation is carried out by at least two members of the jury (supervisor, jury 1)
+
+ Theevaluationis alsodoneby assigninggradeson a well-detailedreportwhichis validatedby the
department head and the director.
+ Amongthe evaluationcriteria: Oral ExpressiorRRigorof the approach contentof the presentation,
Discussion, Behavior and attendance, structure and content of the report, etc.

5- Evaluation criteria

Written report (5pts)
Oral Presentation(5pts) 6-
Mastery of the subject (5pts) Web
Projectobjective (5pts)
references __ (useful _links):

NONE
X
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Course Specification

Human ResourceManagement

L GO Al
Coded TWV501 Level/Semester | 3/S5 | Coefficient | 1.5 Credits 3
Volume H.
21
Course )
Responsi . Volume H.
Ati A f
ble i Abderraou (TP)
Teaching | Lecture, interactive, diredhstructions Self study H 24
methods
Module HRM Version 09/2023

Coursalescription(Courseobjective):

At the end of this module, the engineering student must be introduced to the main concepts, meth
most common practices of HRIKMnow the practiceg which vary depending on the companyby
whichanengineeremployeeisrecruited,evaluated paid, etc..;ldentifythe & & K I id&oRhtiman
resourcesnanagerthat an engineemwho supervises gew employeegyuicklyhas; Develogritical
thinking skills in relation to themes and discussions relating to the human resources functio

Prerequisites: Keywords:
X X

Specifimbjectivesof the course(OBJ:

OBX12: Identifykeyhumanresourcesctivitiesanddecisioamaking
OBX13: Identifykeyhumanresourcesctivitiesanddecisioamaking
OBJ4: Identifythe informationneededo resolvecertainproblems.

Necessarynaterial:
X

2- Content__elements__ (Course)

Week(s) Chapters/Contenltems No.HR | Goals

Identify the transition from
1-2 Chapten: Riseof HRM 3 hours | personnemanagemento HRMas
well as the objectives of the latter

]
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Electrical Engineering

Roleandimportanceof job analysis
and its link with other HRM
34 Chapterll: Studyandanalysisof positions 3 hours activities, describe the methods fo
within the company collectinginformationon positions,
write a description of the required
profile
. . . P tati f th it t
5-6 Chapterill: Recruitmentandintegration 3 hours resenation 9 © rgcrw m.en
processselectiorandintegration
Understand the importance and
ChaptenV:ForecasManagementof Jobsand purposeof GPEistinguisfit from
7-8 ) 3 hours | workforce management,
Skills
successfullpnanageworkforceand
skills
Know the links between training
andotherHRMactivities knowthe
9-10 ChapterV: Training 3 hours | differenttraining methods,
evaluate the effectiveness of a
training program
Definition and importance for
11-12 ChapteVI: Remuneration 3 hours | employeesaindforthe company,
present remuneration systems
. Evaluatestudentsieveloflearnin
1314 Studyof practicalcases 3 hours V ) ,u Y nd
with practical cases
3-.Content _elements. _ (Practical  WOIK) e
Week(s) Activities/Contenttems No.HR Goals
X X X X
X X X X
1314 Mini-projectsupport,X 3h Summativeevaluation
4- Evaluation . methods & Marks  DistibUtion .
Typeof assessment YesNo TxWeighting
CG Continuousssessmen(Test/QuizPresentationReport, .
X Yes n No 20%
etc.)
DS- Supervise®duty n Yes 17 No 20%
EE- Written test (Finalexam) X Yes n No 60%

——
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EP- Practicaltest (TR TPexam/ MP- Mini project) A Yes n No

Material 100%TP : Average=20% C@& 80%EP
100%Clmaterial  : Average=40%DS+ 60%EE
Cl+TRnaterial : Average= 20%DS+ 20%EP 60%EE

5- Evaluation criteria

Authorizeddocuments : X No
Authorizedsearchengine ‘N Yesx No
Criterionl: Clarityof ideas(5 points)
Criterion2: methodologicabpproach(5 points)
Criterion3: innovation(5 points)

Criteriond: presentationand mastery(5 points)

HR'solein turning arounda company- DanielCoherand IvanMaltcheff
HenriDeCamargoGenerabndindustrialadministration(1917)

FrancoisStankiewicand FrangoisGeuzeHRManager.Conceptgor action,2007
DaveUlrich,HumanResourc&€hampionsTheNextAgendafor AddingValueand DeliveringResults1999
TaniaSabaSimonL.Dolan,SusarE.Jacksorand RandallS.SchulerHumanResourcélanagement,
Compagon Web, edition 4, 2008, p-74

NONE
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Course Specification

laborlaw
1. Gene ral

Coded TV-502 Level/ Semeser 3/S5 | Coefficient | 1.5 Credts 2
\Volume. H

Course ) 21h

Respnsi . . Volume. H.

ble Walid Chriaa (P

Teaching | Lecture, interactive, direct instructions Self study H. | 24

Module labor law Version 09/2023

Qoursedescrption (Courseobjedive):

Aaqquisition of knowledge in Labor Law (ScialLaw), in relation to the engineering profession andthe
functioning of the company. Thelabor contract: legalenvironment; hiring, working time; execution,
conclusion, breachof contract; salay representation in the company

Prerequisites: Keywords:
Management, businessprganizaional chart Teamination, contractX

Soecffic objectivesof the course (OR):

OBJ 1: Sources of ldor law
OBJ 2 : Lé&bor inspedion

OBJ 3 : Determination ofthe employment contract

OBJ 4 : Conclisionof the employment contract

OBXb: BEndof employment contract

OBJX : Understand the principles of international construction law.

OBJ : Analyze FIDIC standards and their application in construction projects.

OB3B: Develop skills in drafting and managing international construction contracts.

OBX®: Learn the mechanisms of arbitration and dispute resolution in an international context.
OBJLO: Apply knowledge through practical case studies and simulations.

Necessary raterial :
NONE

——
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2- Content eleme nts (Course)

Week(s) Chapters/ Gontent tems No. HR | Goals
Chapter I: 1.  General

Definition

The hstorical devdopment of labor law in

Tuwnisia i .

1 - 1h30 The different official sources of
Civl Cale Tunisianlabor law
Labor Cale

Cdlective agreements

Characteristics of labor law

Chapter I1: 2. Sourcesof labor law
Commorources

International Sources
Universalconventions

Regdonal sources

National sources

TheCamstitution

The aw (labor code)
How to establish an

2-3 Decreesand orders 3hours | empoyment cortract that

Doctrine comgieswith different official
sources

Juisprudence

Clean Sources

Fontaneous cleansources

Own vduntary soures:
Cdlective agreements
The nternal regulations

The ontract
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Chapter lll: 3.  LABOR NSPECTION
Definition

Missins

Catrol

Power of decision

Advice
Cadiliation Understand the role of the

4-5 3hours | work ingpedion aswell asthe
Powers of intervention of the labor inspector types of findingsand

The finding of the labor inspectorand its discrepandes
conseqJences

The dservations

The motice

The \erbal procelure

Temporary aessation of activity

Chapter IV:4. Determination of an
empbymentcontract

Definition
The distinctive criteria of the employment
contract

Work performance

The Ink of subordination

Conpensation The different types of

6-7 o 3 hours
Distinction of empbyment contract from other empoymert cortrads aswell
asthe spedfic clauses

contracts

Themandate contract

The ompany ontract

The lusinescontract

Types obmployment contract
The fixeeterm contract (DD

The pemanent mntract (CDI)

]
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Chapter V: 5. Canclusionof the employment

contract

Obligations of the parties

Employee dligations

Employer obligations

Canditions of validity of employment cantract

The lasicconditions

8.9 The defets of consent 3 hours Krow the obligationsof a
_ contract and the elemerts of
The apadity negaiation
The dject Understand the different types
H of end of an employment

The ause contract, the obligationsand

Formal conditions the sanctions

Mandaory information

Sanction of the rulesfor forming contracts

Negotiable elanents

Endof the employmentcontract

FIDIC Standards:

nalysisof key clauses in FIDIC contracts: ger

O2yRAGAZ2YAS LI NIASAEC o

management Under§tand the prlnc!ples of
international construction law.
AnalyzeFIDIC standards and
their application in construction
projects.

International Contracts

10-12 4h30 Develop skills in drafting and

Characteristics of contracts in the
context of international construction

Arbitration and Dispute Resolution

Introduction to international arbitration:
principles, benefits, and procedures.

managing international
construction contracts.

Learn the mechanisms of
arbitration and dispute resolutio
in an international context.
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Sudy of practicd casesand presentation of Bvaluate studerts' level of

1314 _ 3 hours
persoral proects learning with pradical cases
_______ 3-Content eleme nts(Practical work)
Week(s) Activitied Content ltems No. HR Goals
X X X X
X X X X
1314 Mini-project support, X 3h Qmmative evaluation
_______ 4-Evalua tionme thods & Marks Distribution
Type of assesment Yes No TxWeighting
CGC Cmtinuous assessment (Test/ Quiz, Presentation, Report, « Yes A No 20%
etc.)
DS- QupervisedDuty X Yes n No 20%
EE- Written test (Final exam) X Yes n No 60%
EP- Practical test (TP- TPexam/ MP- Mini project) n Yes 1A No

Material 100%TP : Awerage =20% CC+ 80%EP
100%CI naterial  : Average =40%DS+ 60%EE
Cl+TPnaterial : Average =20% DS+ 20%EP+ 60%EE

5- Evalua tion c riteria

Authorized documents . X No
Authorized sarchengine 1 Yesx No
Qriterion 1: Chrity of ideas (5 points)

Qriterion 2: methodologica approach (5 points)
Qriterion 3: innovation (5 points)

Qriterion 4: presengtion and mastery (5 points)

6- Web references (usef ul links):

Cinil Code

Labor Code

Coledive agreements

FIDIQContracts: Law and Practice"

Auteur : Ellis Baker, Ben Mellors, Scott Chalmers, Anthony Lavers

Description : Une analyse approfondie des contrats FIDIC et de leur application dans les projets
construction internationaux.
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"International Construction Contracts: A Handbook"

Auteur : William Godwin

Description : Ce guide pratique explique comment rédiger et négocier des contrats de
construction internationaux, y compris les aspects juridiques et les normes FIDIC.

"The Guide to Constructioirbitration”

Editeur : Global Arbitration Review

5SAaONRLIIAZ2Y Y /S fAOGNBE F2dNYyAlG RS& Ay T2NI
construction, avec des études de cas et des conseils pratiques.

7- Working env ironment (Facilities necessary for lea rning)
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Course Specification

E SB Entrepreneurshipand Small Business

LB O oo e oo oo oo oo e e e e oot e oo e oo e eeeeeeeeeeeeeeeeeeeeeee

Coded TV503 Level 3/S5 Coefficient | 1.5 Credits 2

Course Engineering LUk 21

(CI)
. Volume H.
MoezZOUARI

Option 0ezZ0OU (TP) 0

Teaching | Lecture, interactive, direct instructions Self study H 28

methods

Module ESB Version 09/2023

Coursedescription(Courseobjective):

Theobjectiveof the coursdsto mastersmallbusines&ntrepreneuriabkillsand understandits different
functions.

TheESR:ertificationis designedo test andvalidatefundamentalconceptsand knowledgen
entrepreneurship and small business management. These fundamental concepts include

- Entrepreneurship;

- Recognizandevaluateopportunities;
- Plan,start andoperatea business;

- Marketingandsales;

- andfinanceandbusinesdinancing.

Prerequisites: Keywords

Entrepreneurship, management, business
environmentaccountingcommercefinance

None

Specifiobjectivesof the course(OBJ):

OBJX : ldentify the characteristics of entrepreneurs and as well as the risks, benefits, opportunities
disadvantages of being an entrepreneur

OBX2: lIdentifythe advantagesanddisadvantage®f differenttypesof opportunities
OB3XB: Identifythe objectivesyalueof a businesplanandthe appropriatelegal structure

OB} : Identifythe advantagesanddisadvantage®f varioussourcef startup financing
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OBX: Identifybusines®perationshumancapitalneedsjntellectualpropertyissuesstandardoperating
procedures, etc.

OBJX : Develom salesstrategy,identifyandanalyzethe costs/benefitof finding customersidentify how
to retain customers, and determine the value and methods of communication.

OBJ 7 :Interpret basic financial statements, identify and analyze cash flows, and identify the compg
breakeven point.

Necessarynaterial:

None

2- Content__elements__ (Course)

Week(s) | Chapters/Contenltems No.HR | Goals
Theentrepreneur:

- Identifythe characteristic®f entrepreneurs

- Given a scenario including a sa#fsessment result, identify th

1.2 strengths, weaknesses, and risk tolerance the-asdéssmen| 3h OBl
identifies and how to compensate wiskervices

- Givenascenariorecognizea busines®pportunity

- Identifytherisks benefits opportunitiesand disadvantage®f being
an entrepreneur

Opportunityrecognition:

- Identify the advantages and disadvantagesdifferent types of
opportunities (for example, starting a new business, purchasin
existing business, and purchasing a franchise)

- Given a scenario, analyze the demand for the good or servict
opportunities in an environment

- Given a scenario, identify customers or potential customers
business

- Givenascenariorecognizea valueproposition

34 3h OBX2
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5.6

Starta business

Identifythe objectivesandvalueof a businesplan

Identify the appropriate legal structure, advantages an
disadvantages for different legal structures for a business
Givena scenariojdentify differenttypesof licensesandregulations
needed

Identify the pros and cons of various sources of startup fung
equity (friends/family,angelinvestorsyenturecapital),debt (bank,
credit cards, personal loans), and grants (government, founda
business)

Ina givenscenariojdentifythe supportavailableto the businesst
the local, state, and federal levels
Identifyethicalpracticesandsocialresponsibilitie®f a company
Identify potential exit strategiesfor a business

3h

OB3

OoBX

7.8

Commerciabperations:

Basednascenariojdentifykeypositionsandhumancapitalneeds
(includingcompensation and benefits)

Givena scenariodetermineif the work canbe donebythe owneror
if employees or service providers are needed

Ina givenscenariojdentifythe requiredtaxes

Using a scenario,identify intellectual property issuesrelated to
trademarks, copyrights and patents.

In a givenscenario,identify standard operating procedurede.g.,
setup, conduct, internal controls, segregation of duties)
Basedon a scenariojdentifythe factorsthat ledto sustainability

3h

OBXb

9.10

Marketing and sales:

Based on a scenario, develop a sales strategy and identif
characteristics of a successful sale
Given a scenario, identify and analyze the costs/benefits of fir
customers

Based on a scenario, identify how to retain customers and de
a relationship with loyal customers

Based on a scenario, determine the value and method
communication, including: websites, brochures, social media
advertising.

3h

OBX»

11.14

Financialmanagement

6h

oBJ/

]
206 |

—~—



\/ Electrical Engineering
EPI:-

- Givena scenario,interpret basicfinancial statementssuchas
income statements and balance sheets

- Using ascenario, identify the factors that influence credit ratings
and the importance of a positive credit rating

- Fromallist of expensesdentifywhichonesarefixedor variable

- Given a scenario, identify the factors that impact the price for tf
customer

- Givena scenariojdentify andanalyzecashflows,includingaccounts
receivable, accounts payable, inventory and debt.

- Givenascenariocreatea cashbudget

- Givenascenariojdentifythe company'sreakevenpoint

3- Evaluation methods & Marks Distribution

Typeof assessment YesNo TxWeighting
;i)Continuouassessmer(ﬂ' est/QuizPresentationReport, A Yes H No ]
DS- Supervise®uty n Yes 'H No -
EE- Written test 'H Yes A No 50%
EC CertificationExam 'H Yes N No 50%

4- Evaluation criteria

Authorizeddocuments :f YesH No
Authorizedsearchengine ‘A YesH No

Criterion1: Theentrepreneur(4 points)
Criterion2: Recognitiorof opportunities(3 points)
Criterion3: Starta businesg4 points)

Criteriond: Commerciabperations(3 points)
Criterion5: Marketingandsales(3 points)
Criterion6: Financiamanagemen{3 points)

ESBverview https://certiport.pearsonvue.com/Certifications/ESB/Certification/Overview

ExamObijectivegor ESBC\UserSLENOVmownload$ESBODOriginal0221.pdf

Scarborough, N. M. (2016). Effective Small Business Management: An Entrepreneurial Approach (11th ed.).

Hisrich, R. D., Peters, M. P., & Shepherd, D. A. (2017). Entrepreneurship (10th ed.).-MidiG@ducation.
6-.Working___environment___(Facilities __necessary __for_learning)

None

]
207 |

—~—


https://certiport.pearsonvue.com/Certifications/ESB/Certification/Overview
file:///C:/Users/LENOVO/Downloads/ESB%20OD%20Original%200221.pdf

\/ Electrical Engineering
EPIE‘?&E%“"“'

subjectSheetdProjectsand internships

]
208 |

—



\/ Electrical Engineering
EPI:-

Courseof Internships at EPI

Importance of Internships:
Internships in companies are iategral part of the EPI1 Group's training.
Thesenternshipan companiesaremandatoryfor obtainingthe diploma.

Also, the EPI Group pays particular attention to their progress.

During these internships, students develop their personal qualities, learn to work in a team and carry
projects.

Professionainternshipamustbe validatedat the endof a defense.
Typesof Internships:

Internshipsn companies aref threetypes:
T Introductory Internship: theyconcern3rdyearstudents

V Obijective: To give students the opportunity to discover the professional world and join th
company.
V' Minimum duration:1 month

1 Professional internships(design and/or implementation of projects linked to the specialty): they
concern 4th yeastudents

V Objective:Thestudenis expectedo carryoutthedesignand/orimplementatiorof projects
related to his specialty
V  Minimum duration:1 month

1 PFE internships: theyconcernsth yearstudents

V Objective: Implementation of all the skibequired during schooling to carry out a project
allowing one to project oneself into the professional world
V Minimum duration:16 weeks

TheEPIGroupsupportdts studentsluringthesanternshipsandprovidesthemwith the InternshipService
for coordination with the different departments and host companies (choice, validation, etc.).

—~—
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Evaluation of the Internships:

The internship results in the writing of a report, which must be presented before a jury. This jury must t
composed of at least two members:

A president who mugieateacherfrom the EPIGroup.
An examinerwho mustbeateacherfrom the EPI Group.
Theuniversity supervisor who must beeacher fronthe EPIGroup.

= =_ =4 =4

An internshiptutor who mustrepresenthe hoststructure.
All internshipamust bevalidatedat theend ofa defense.
Forthis, eachstudents requiredto submitto theinternshipservice:

A connectiorform (to downloadfromthefi | n t efr ars ma&ngonour websiteepisup.com)
An internshipcertificateobtainedfrom thecompany andiuly completecandsigned.
Supervisiormonitoringsheetduly completedby the educationakupervisor
Companyappreciatiorform: duly completedoy the professionakupervisor

= =A =/ =4 4

The internship report bearing the EPI Grou
formsodo menu) in at | east two copies (depen

copy.
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Course Specification
Projectsandinternships(PFE, Professionalinternships,  Introductory Internship)
* PFE
B 4T
Coded Pro-5203 Level/Semester 3/S6 | Coefficient | 10 Credits 24
Course Engineeringourse Flight.H.(ClI)
. . Flight.H.
responsible | Internshipsdepartment (TP)
Teaching | direct instructions,Project Based, Field Work Self study H 700
methods
Module PFE Version 09/2023

Coursealescription(Courseobjective):

Thisinvolvesthe implementationof all the skillsacquiredduringschoolingo carryout aproject,
generallyproposed by a company, allowing one to project oneself into the professional worlg
Thestudentworksfull-time within the companyandis supervisedy ateacher.

Duringan Endof StudyProject(PFE)the studentisledto developa problembasedon a specific
professional situation.

Themainobjectiveof this lastinternshipisto affirm the skillsof our future engineersandto
prepare them effectively for their entry into professional life.

Thesubjectof the PFENternshipgenerallyleadsthe future engineerto encounterchallengesand
allowshimto learnto actaccordingly.

Prerequisites: Keywords
X X

Specifiobjectivesof the course( OBJ):

OBJL: ThePFHdeallyallowsthe intern to carryout aprojectfrom Ato %2 X

OBJ2: Gothroughall the stagesnecessaryor its realization from the studyof specificationgo final
delivery

OBJ 3: Participatein technicalstudies:definition of problems,acquisition,compilationandanalysiof data,
formulation of hypotheses antecommendations;

OB:: Putthe studentin the positionof anengineer,

OBX: Refinetheir first careerorientations,

OBJ6: Measurethe role of the company'different engineers,

OBJ7: Discovetthe different functionsandtheir relationships,

OBJ8: Write an endof-studies report.

Necessarynaterial:

X
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2- Content _elements _ (Course)

Week(s) Chapters/Contenttems No.HR | Goals

Readalldocumentsrelevantto the internship

Discovesociety(observatiorand related to the company and the'project .

1-2 learning) Learnthe tools andsoftwareusedin the business.
Meeting with the team and supervisor

Introductionto projectsandinternshipobjectives

Clearlydefinethe objectivesto be achievedwith

the project.

34 Establishingrojectobjectives X Observenperationsin the field

Make a project schedule

Establista Problem

projectdelivery, includingspecificstepsto follow

and resourcesequired.

4-5 Projectplanninganddesign X Desigmotential solutionsto meetproject

objectives

Collectrelevantdatanecessaryo carryout the
Datacollectionandsituation project.

analysis Analyzedatato understandthe causeof the
problemusinganalyticstools

Implementthe solutionsdesignedwithin the
projectframework.

Takemoreresponsibilityin the project

Work more independently

Regularlytakeinto accountthe progressof tasks
Workcollaborativelywith other teammembers
Testthe developedsolutionsandensurethat they
meet the specifications and needs of the project,
Validate the results obtained with the internship
supervisorr the teamresponsibldor the project
in the company.

7-8 Projectimplementation

89 Autonomyandresponsibility

9-12 Testingandvalidation

Closehe work andpropose ) )
12-14 Prepareaninternshipreport
forecasts

3-_Content __elements__(Practical ___wark)

Week(s) Activities/Contentltems No.HR Goals
X X X X
X X X X
12 Practicalexam,mini-projectdefense X 3h Summativeevaluation

4- Evaluation methods & Marks Distribution
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1 Thestudentmustsubmita PFEeportwith a monitoringsheetsignedby their educationalsupervisotn
order tovalidate authorization for submission on time.

1 Inthe absence of an internship certificate on the day of the defense, the jury will not accept the student
andconsequentlyhe studentwill havea zero(unlesghe studentbringsbackan authorizationsignedby
the internship service)

1 Theevaluationis carriedout by at leastthree membersof the jury (supervisorpresidentof the jury and
rapporteur)

1 Theevaluationisalsodoneby assigninggradeson a well-detailedreport whichis validatedby the
department head and the director.

f  Amongthe evaluationcriteria: Oral ExpressiorRRigorof the approach contentof the presentation,
Discussion, Behavior and attendance, structure and content of the report, etc.

5- Evaluation criteria

Criteria

Oral Expression:
- Abilityto keepthe audienceattentive /04
- Judiciousiseandquality of transparencies.

- Vocabularyuseof appropriatetechnicalterms
- Respecthe plannedtime.

Steps:
- Rigorof the approachchoice tools, methodandsynthesis /04
Contentof the presentation: /08

- Levelof know-how, technicality...
- PersonaWork carriedout.
- Presentatiorof objectivesachieved

Discussion /04
- Masteryof aspectgelatedto the subject,justifications etc.

Behavior Attendance PunctualityandMotivation .. 104
Personatontributionandinitiative ..106
Scientifiandtechnologicaknowledge ..105
Levelof know-how, technicality creativityandfunctionality ..105
ReportStructure ..106

-Acknowledgementsummary jntroduction, presentationof the company specificationstechnicalcontent, conclusion
- Balancedatio (Volume)

- Clearandprogressivepresentationof information

- Reasonableseanddefinition of technicalterms, standardization

Contentof the Report ..108
- Presentatiorof the work requested(specifications)hen of the entire madework.
- Technicatontent

- Meetsstandards

-Importanceof personawork (volumeandlevel)

- Justificatiorfor the choiceof solutionsadopted.

- Comparisorof the objectivesachievedwith the contentof the specifications

- AppendicesBibliographies

Presentationof the report ..106
-Paginationlayout
-Spellinggrammar style.

- Clarityandquality of figures,diagramsetc.

None
X
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Professionalinternships
Coded Pro-5202 Level/Semester 3/S6 | Coefficient | 10 Credits 3
Course Engineeringourse Flight.H.(ClI)
responsible | Internshipsdepartment Flight H.
(TP)
Teaching | direct instructions,Project Based, Field Work Self study H 75
methods
Module Professionainternships Version 09/2023

Coursealescription(Courseobjective):

During

setting

setting

complete a practical case whose theme depends on his specialization
Thestudentworksfull-time within the companybut isnot supervisedy ateacher.
L (aQeiiod of practicaltrainingor work experienceundertakenby a studentin a professional

It provides the intern with the opportunity to apply theoretical knowledge gained in academi

Interns mayalso havehe opportunityto network with professionals in their fielthuild valuable
connections, and sometimes even secure PFE opportunities upon completion of the interns

hisprofessionainternship,the student,who hasachievedhis4th yearsuccesfully must

relevant to his field of study and career goals.

s torealworld scenarios, gaining practical skills and insights into their chosen profess

Prerequisites:

Keywords

X

X

Specifimbjectivesof the course( OBJ):

oBJ1: Providingstudentswith practical,realworld experiencen their field of studyor desiredcareer
path.
OBJ2: Developandrefine technicalskills,soft skills,andindustry-specificcompetenciesiecessaryor
future success in the profession.
OBJ 3: Receiveconstructivefeedbackirom supervisorand mentorsto identify strengths areasfor
improvement, and opportunities for further growth.
OBJ4: Gaininsightsinto the expectationsaandrealitiesof the workforce,facilitatinga smoothertransition
from student life to professional employment pegtaduation.
OBXb: Write a professionalnternshipreport.
Evaluation__methods & Marks _Distribution
1 The student must submit a professional internship report with a Internship certificate and Company

appreciationform duly completedand signedin orderto validate authorizationfor submissiorontime.

In the absence of ainternship certificate on the day of the defense, the jury will not accept the student
andconsequentlyhe studentwill havea zero(unlesghe studentbringsbackan authorizationsignedby

the internship service)

Theevaluationis carriedout by at two membersof the jury.
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f Theevaluationis alsodoneby assigninggradeson a well-detailedreportwhichis validatedby the
department head and the director.
f  Amongthe evaluationcriteria: Oral ExpressiorRRigorof the approach contentof the presentation,

Discussion, Behavior and attendance, structure and content of the report, etc.

Introductory Internship

Electrical

Engineering

Coded Proo5201 Level/Semester 3/S6 | Coefficient | 10 Credits 3
Course Engineeringourse Flight.H. (CI)
responsible | Internshipsdepartment Flight.H.

(TP)
Teaching direct instructions,Project Based, Field Work Self study H 75
methods
Module IntroductoryInternship Version 09/2023

Coursadescription(Courseobjective):

It is an internship for discovering the company

understand the roles and responsibilities of various team members.

the student spend time observing and shadowing experienced professionals within various departments or
teams. This allows them to gain insights into different aspects of the organization's operations and

As the internship progresses, the student is gradually given more opportunities to participate in hands -on
tasks and projects under the guidance and supervision of mentors or supervisors. These tasks may be

relatively simple or routine at first but gradually increasein complexity asthe student gains confidence and
demonstrates competence.

Prerequisites:

Keywords

X

X

Specifiobjectivesof the course( OBJ):

OBJ1:

OBJ2:

OBJ 3:

OBX:
OBJ5:

Help students explore different career paths within their field of study or industry by
exposing them to various departments, roles, and responsibilities
Provide students with opportunities to develop fundamental skillsrelevant to their field,

Offer students practical, hands-on experiencethrough tasks,projects, and assignmentsthat
contribute to the organization's goals and objectives.
Facilitate networking opportunities for students to connect with professionalsin their field,
Prepare students for future internships or employment opportunities by equipping them

with essential skills, experiences, and insights into the professional world.

such as communication, teamwork, problem-solving, and time management
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