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Participants

EU

A BochumUniversityof Applied Sciences, Germangoordinator
A SilesiarUniversityof Technology, Poland (SUT)

A LondonSouthBankUniversity UnitedKingdom(LSBU)

A Mechatronike .\, Germany

A EONRuhrgasAG, Germany

EG

A SEKEM DevelopmeRbundation Egypt

A ZagazidJniversity Egypt(ZU)

A HigherTechnologicalnstitute, Eqypt(HTI)
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Goals

Development and implementation of a MECHATRONIC:
CURRICULUMr ZUand HTIUniversities

b Development of a modehechatroniccurriculum for the
Egyptian universities

['b Trainingof Trainerprogramsin Poland(at SUT), Germaniat FH
Bochum) andegypt(at ZU and HTI)

['H Establishingnew mechatronicdaboratories at ZU and HTI

['Hh Development angbublishinga MechatronicdntroductoryCourse
Book(MIC)
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TheDIMPToTConsortium

ASDF, Initiator of the project in
Summer 2005.
Sekem Development AFirst visit of HBO at SEKEM in Fall
Foundation \\\ * 2005.
\ ARealisation steps:
AFinding partners in EG and EU, Fall
2005
ADIMPTOT Proposal, HBO / SDF,
December 2005
A Acceptance in Winter 2006
ATempus representatives meeting,
Brussels, March2007
AKick Off meeting, April 2007
AEligibility period 1/3/2007 i
28/2/2010
AWrap Up Meeting, February 2010
ADIMPTOT Final Report, March-
August 2010
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Development of a modehechatronics
curriculum for the Egyptian universities

A DIMPToBachelor of SciencesMechatronicEEngineeringBSy

A Duration of5 years or an equivalent @40ECTS

A The first year has a general content at each university

A from the2nd year, the contents afdechatronicgelated.

A Since75% of the content is fixed by the consortium as the
Mechatronicamain stream courses (MMC)

A 25% can be chosen by every university to adapt to their
scientific means and research focus

A The DIMPTOT curriculum is approved by the Ministry of Highe
Education in Egypt

A about800students are now studying in the new program



Development of a modehechatronics
curriculum for the Egyptian universities

Individual Preparatory Year

Higher Technology Institute
S1
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1. Year

Development of a modehechatronics
curriculum for the Egyptian universities

N\
N

3 EM 4. SEM. 5. SEM. 6. SEM. 7. SEM. 8. SEM. 9. SEM. 10. SEM.
Basics Basics General General Mechatronic Mechatronic Advanced Final Degree
Mechatronic Mechatronic Components Systensand Mechatronics
Background Background TheirControl
Math1, Algebra Math2, Analysis Robotics PowerElectronicg Dynamics b Integrated Vision System& Elective2
Mechatr. Systems Systens Theory Sensors in Robofs
L. E: P:| L. E:__P:_| L. E.__ P | L. E._ P | L = P : : : L. E__P:_| L. E:_ P:_|
LAB B LABB
Thermodynamics Fluid Mechanics Actuators& PLCs Motion Control Automation in
. . . and Pneumatics Drives Manufacturing
L__E__ P L. E:_ P:_| L. E: P | L. E:_ P | L. E:_ P | L. E:__P:
LAB A LAB C LAB A
Circuit Theory Circuit Theory Microprocessors Measuring Sensors and Electivel
Systems Sighal Processing”
L. E: P:_| L. E:__ P | L. E__ P | L. E:_ P | L. E__P: L. E._ P |
LAB C
IT (Softwar_e Developm. + IT (Softwar_e Developm. + BN
Programming Languages) Programming Languages) VLSI Systems Degree Project
L. E:_ P L. E:__ P L E:_ P:_|
Engeneering Project managm,| Control Theory Simulation Simulation Production manalg.
Crzpies Technologyt Technologyl
L. E. P | L. E. P | L. E. P | L. E__ P | L E_ P | L. E:. P | L_E_P_|
LAB D LAB D LAB D
Physics Material Sciencep Mechanics Mechatronic and Mechatronics.
. project
Smart Materials L. E P /
L. E: P:_| L. E:__P:_| L. E: P | L. E._ P | _ E__ P |

First Yeaaccordingo the EGuniversityregulations




SteeringCommitteeMeetingin Poland

SteeringCommitteeMeeting in Polandat
SUT

2829 April 2008
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Laboratories

[bLAB A. Laboratory of Drives Actuators & Motion
Control

[HLAB B. Laboratory of Robotics Sensorsand Vision
Systems

[HLABC Laboratoryof Microprocessorsand PLCs

[bLAB D:. Laboratory for Engineering Graphics &
SimulationTechnology
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Laboratories
LABA: Laboratory of Drives, Actuators & Motion Control

Actuatorsand Motion Control

Drives

LAB BLaboratoryof Robotics,Sensorsaand Vision Systems

Robotics VisionSystems and

Sensoren Robotics
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Laboratories
LABC:Microprocessorsand PLCs

Microprocessors PLCs

LABD: Engineeringgraphicsand SimulationTechnology

Simulation
Technology | and Il

Engineering
Graphics
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Laboratories
LAB BLaboratoryof Robotics,Sensorsaand VisionSystems

Main laboratory equipmentfor subjectROBOTICS
No Laboratory Units Symbol Price 0
1 | 5DOFs industrial robot model Lynx6 (Lynxmotion) Lynx6 360

3 DOFs cartesian pneumatic robot PnRob 2000
3 | Cosimir Educational (or Professional) software for virtual Cos 1500

programming of industrial robots (Festo Didactic)
4 | 2-leg walking robot BiPed Scout (Lynxmotion) BiPed 800
5 | 4-leg walking robot Quadrapod (Lynxmotion) Quad 600
6 | 6-leg walking robot Hexapod (Lynxmotion) Hex 750
7 | 2-wheel mobile robot BoeBot with sens@Parallax) BoeBot 250
8 | 4-wheel mobile robot A4WD1 rovdtynxmotion) A4 350
9 | 2D industrial vision system V2D (SICK) IvC 5000
10 | Robot vision system CMUCAM2 for mobile robots CAM 100
11 | Industrial color sensor CSen 500
12 | Magnetic, ultrasound, optical, capacitance proximity sensofs Sen 1000

SUM 13210
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Laboratories

LAB BLaboratoryof Robotics,Sensorsaand VisionSystems
List oflaboratory experimentsfor subjectROBOTICS

|. General robotics theory

1. (M) Coordinate systems: description of objects position and orientation, transformations
of coordinate systemg computer simulation
Il. Stationary (industrial) robots

2. (M) 6 DOFs industrial robot model Lyévgoint manipulator, electrical
drives)c investigation and motion programming (L)X

3. (M) 3 DOFgartesianpneumatic robot ¢artesianmanipulator, pneumatic
drives)- investigation, electrical and pneumatic connections, programniimRob

4. (M) Virtual programming of stationary robots (with different kinematicsSEosimir
Educational (or Professional) environment (Cos)

5. (E) Small industrial robot KIRwith RRR kinematicg investigation and programming
(Kuka
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Laboratories

LAB BLaboratoryof Robotics,Sensorsaand VisionSystems
List oflaboratory experimentsfor subjectROBOTICS

l1l. Mobile (legged)obots
6. (M) 2-leg walking roboBiPedScoutc gait algorithms and programmin&ifed
7. (M) 4-leg walking roboQuadrapodc gait algorithms and programming (Quad)

8. (M) 6-leg walking robot Hexapod gait algorithms and programming (Hex)

I\VV.Mobile (wheel)robots

9. (M) 2-wheel mobile robotBoeBot- motion algorithms
and programming BoeBo)

10. (M) 4-wheel mobile robot AWDL rover - motion algorithms and programming 4A
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DIMPTOT

TEMPUS

Laboratories
Exemplaryinstructionsfor laboratory experiments

LAB B Laborstory of Robotics, Sensors & Vision Systems

Subject: Robofics

E B1: Coor description of object position and
i among different coordinate

1 Amms

The aim of the experiment is to make students familiar with the following topics:
»  Description of point position

»  Description of shjects orientation

»  Transformations among differsnt coordinate systems

= Introduction to the direct kinematics

= TUse of Matlab sofrware for solving basic problems in robotics

1. Equipment
Hardware:

= PC computer
Saftwara”

* Matlab

3. Program of experiment

*  Launching Matish saftware

* Implementine Matlh finctions for tansformations amenz cartesian, spherical and
cylindrical coordinate systems

+  Tmplementing Matlah function for rotation matrix

»  Tmplementing Matlah fanction far bemogenous wansform matrx

Using the previously written fanctions far solving a task given by the tramer

4 Exemplary task solution
Position of salid ohject in the coondinate system (A} ([t |[F,)|2, | == versors) can be
determined by dsscribing position of ifs abimary chosen point B (sually it is the cenme of
gravity) and orisntatian of the object, as it is shown in Fig. 1.

1%
Fig. 1. Position of 3 wlid object.

4.1, Foint position

Generally, ohject position can be described in the cartesian, cylindrical ar spherical coordinate
systems. Let us write a Matlab fincticn {m-file) which transfers coordinares given m one
coordinate system fo the another. Assume that Transformation from the cylindmical system (&,
r, 1) to the cartesian system (p,, p,. p.) is needed. Both coordinate systems are put together m
Fiz. 2 (LE, |7, .| are the versors afthe cartesian system (A},

A gz
Pa

I'F-

Il
Fig. 2 Cylindrical and cartosian coordinata systems.
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Trainingof Trainersn Poland

1st ToTin Polandat SUT
5-13 November2008

Participants 11 academicstaff from Egypt
representing Higher Technological
Institute, ZagazidJniversityand
HeliopolisUniversity

Externalobservers

Prof. Ken RotterSouthBankUniversity
London)

Prof. TahaMattar (SekemFoundatior)
Mr. Sebastiarhlfes(BochumUniversity
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Equipmentc 1st delivery
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Trainingof Trainersn Egypt

1st ToTin EG

4-10 October2009 2 daysat HTI,2 daysat
ZU,1 socialday

SUTteamfor 1st ToTin EG

Grzegorzy 't | ¢!
WojciechBURLIKOWSKI
DamianKRAWCZYK

t I SKSELIAN
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Trainingof Trainersn Egypt
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SteeringCommitteeMeetingin London

3-5 November 2009

Information and
Meridian 0°0'0"
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Training of Trainers in Poland

2nd ToTin Polandat SUT
5-13 January2010
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Equipmentc 2nd delivery
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Trainingof Trainersn Egypt

2nd ToTin EG

12-18 February2010:2 daysat HTI,2 daysat
ZU,1 socialday

iiiii

[y il

SUTteamfor 2nd ToTin EG
DamianKRAWCZYK
Marcin{ %2/ %, DL 9 _
Marek KCIUK

W[ N2 BOMINg
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