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The cumiculum plan for the Mechatronics Engineering Department,

approved by the Higher Education Council / Curriculum Planning and Programs

Committee, Decision No. 8, dated 17/2/2005.
The course syllabi were updated by Department Decision No. 54 dated 3/5/2026

Note: The teaching system is organized by semester. An academic year consists of two semesters,
each comprising approximately 14 teaching weeks. The final two weeks of each semester are
reserved for practical examinations, while the theoretical exam is admmistered during almost a
month following the end of the semesters tcachmg weeks,

Fll'St Year Course Schedule

Fn'st Year (Department of Mechatromcs Engmeermg)
Secoird Semester First Semester
Number of Weekly Hours | { AR Number of Weekly Hours
“Fotal practi theor?.V ‘-COWNamg S r Total pract . theore [ CourseName
° cal tical: { o ki o { deal | fical | . -
6 2 4, :'1f§uﬂihemaﬂﬂs @ 6. 2 4 | i;-mmmtics @ -
4 2 T2 '-2:E‘iaetrmal caremts ' @ 1 2 4 Ejﬁysms
2 -0 2 4| : 3~Qeometrlcal Drawmg
4 Y 5 e _ '_2' “l 4-Fundamentals ofElectncsl _
' 1 Electronic Engineering 1 : Engmeermg ' :
) 5: Engncering skills and ' o
4 4 0 workshiops - . _ _ Q " 55 National culture
4 0 4 | 6-Forcign Lang;ikgg{z)_ P " 1 6- Foreign Language (1)
. | 7= Computer £ . o
6 2 4 | Programmisg - 7. Computer Science Principles
(ProgrammmgLanguage) i 1=
30 12 18 o Total T 12 18 : Total
Contents of First-Year Courses
Semester 1

1- Mathematics (1):

Numerical sets — functions of a real vanable Differentiation and its apphcatlons - First order derivation
and higher order - Numerical sequences and series - Linear algebra: Matrices, determinants and operations
on them - Solvmg systems of linear equations - Characteristic values and vectors of a square matrix -
Quadratic shapes - Statistics and probability.

/
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2- Physics:
Basic concepts of thermodynamics, ideal gases - Fundamental laws of geometric light - Refraction through
a parallelogram and prism - Vector analysis - Electric charge - Electric field - Electric capacitances and
capacitors - Magnetic induction field - Magnetism in matter and magnetic mediums - Wave motion and
sound properties - laser beams, their properties, types, and applications.
3 - Geometrical drawing: 7
Elements of geometric drawing - geometric construction - dimensions and geometric terms - radial and
annual geometric representationé) of points Lines surfaces, bodies - deduction of the third (absent} drop of
points Surface lines, bodies - intersections and stralghtemng of surfaces - geometric sectors of bodies -
fasteners and springs - symbols. and symbolic schemes - The foundations of industrial drawings, the
accuracy of manufacture, the excesses and duplications (tolerances and fits), the quality of the surfaces, the
screws, the screw fasteners, the springs (their répresentation and spemﬁcatlons) - the specific joints and
connections - the belts - the chains. Gears - Assembly Drawing - Mechamoal Desktop AutoCAD.
4- Fundamentals of Elec’mcal Engmeermg
I. DC circuits:
. System of units:
Basic electrical quanntles Charge, current, and voltage. :
Power, energy, and- their measurement instruments, and the efﬁcxency concept.
Passive elements: .~ .
* Resistor; Registivity and temperature coeﬁiclent
. Condﬁance. E
. Capamtﬁr Ghargmg and dlschargmg process, and tlme ccmstant
s Inductor, .
Active elements;, mdapendent and dependent sources,
Ohm’s law and Kmhheff 5 laws
Series circuits:
b L
e Combination of vﬁﬁag "'eautces
e Voltage division. -+
¢ Ideal vs. Real vo]tage source.
8. Parallel circuits: Lo
e Combination of parallel passwe elements
o - Combination of current sources,
e Current division. ¢ ;
9. Combination of ser1es~parallel resistors.
10. (Y 2 A) transformations. ©
11. Techniques of simplifying and analy51s of eiectr:cal circuits:
Branch current method.
Mesh analysis.
Source transformations: Voltage source & current source.
Nodal analysis.
Superposition theorem.
Thevenin's theorem.

2o -

A
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* Norton theorem.
II. Introduction to Magnetism:
1. Basic quantities:
* Field intensity (H).
o Permeability.
‘o Flux density (B).
2. Magnetic circuit:
o TFlux (¢).
» Reluctance.
¢ Magnetomotive Force (MMF)
5- National culture:
A course for all students in the Syr1an umversxties, Hi gher educatlon
6- Foreign Language (1) '
An English course for aii first-year students in all disciplines.
7- Computer Science Prmmp]es DETTE I :
Basic computer architecture and operation pnnmple digital mformatlon encodmg, binary logical
operations in binary sys{em numerical encodmg, physmal computer components and principles -
operating systems like .:‘indows Ubunm text cditmg programs presentaﬁons and sheets: Word,
PowerPoint, Excel. "

Semester 2

I-Mathematlcs 2) _ - _— Gl B
Indefinite integral: propem@s, techmqucs of mtegratmn, substimtmn rule, partlal fractlons,
integration by parts, mtegrals of {rigonometric, rational, exponentmi Jogarithmic, and Euler
functions. Definite integral; p@gblem leading to definite- m‘%egais ,'rcfcﬁmtlon, properties, mean
value theorem, applications, unpropef mtegrals Nkﬂ;tlvaﬁable functlons limits, continuity,
derivatives, partial derivatives,’ msxe&, mtal dlﬁ'erangal expansmn extrema, extrema ‘with
additional constraints, Lagrange multlpi‘ters ‘surfaces of @onﬁnuous derivatives, corresponding area
and volume elements. Multlple integrals: double and triple integrals, properties, techniques of
integration, and applications. Analytical geometry in space: vectors in space and operations on
them - the dot product, the vector product and the mixed produc‘t

2- Electrical Circuits: ‘ S :

Basic concepts in clectncal gircuits - three—phase circuits - quadrlpoles (two-port network) -
analysis of sinusoidal circuits based on Fourier series and transformers - transient states of DC
electrical circuits - power analysis in single-phase and three-phase electrical circuits - study of
loads in electrical circuits. '

3- Arabic:

A book for non-specialists (for students of the College of Engineering).
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4- Fundamentals of Electronic Engineering 1:

Semiconductor physics - P-N diodes - types of diodes and applications in rectifying, regulation,
clipping - BJT transistor - FET transistor and its types - control electronic elements and their
applications (power electronic elements) - Optoelectronic elements.

5- Engineering skills and workshops:

Electrical workshops: introduction to basic electrical and electronic elements (resistors,
inductors, semiconductors, capacitors). practically - low-power transformers - BJT transistor and
its operation as an electronic switch - voltage regulators - 555 1C — Handling tools for building an
electrical circuit con51st1ng of a power supply 01rcu1t an oscillator circuit, a drive circuit, and
electrical relays. - . o

Mechanical workshops: 1ntr0ductlon to the methods of manufacturmg by smtermg, pressing,
extrusion, etc. Welding mcthods electric arc weidmg, gas: welding (oxygen, acetylene) -
machining operations: turning, drilling, skimming, milling, shaping, grinding - cast iron
production, non-ferrous metals production - steel casting and non- ferrous alloys - special casting
methods. :

6- Foreign Language (2)

Skills in English book

7- Computer Programmmg (Progrannnmg Langua,ge) x '

Basic programming conﬂcp‘ts and programming in Ct - prog[am com;poaems in CH++ - variables

and basic data types - g;p;:ratlons (a;m:hmetlc and logical) - control strustuxes repetltzon structures
— arrays — strings — pomt-ﬂrs *functlons classes.

o o S e e e e ek ok S oy s

echatronics’ Engineering

Department -
Dr. Essa Alghannam
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Second Year Course Schedule

Second Year (Department of Mechatronics Engineering)
Second Semester First Semester
Number of Weekly Hours Number of Weekly Hours
Total practi thfaore Cogrse Namg. ot _ practic theoreti Course Name
cal tical _ O o el cal
4 ) 2 | 1-Mathematics (4) 4 2 2 | 1- Mathematies (3)
6 2 4 Z—Mechgl;ism and . P 2 5 i-Prggramming ,
" | Machine Theory . - B Techniques and Applications
0 b N T 3 - Resistance and
4 2 2 3 - Logic C{'-.'c'“lts PR _ 4. S 2 . 2 -f Properties of Materials
4 2 | 2 _.'4.:‘AI':_|:.ﬂilst'i"isl Hydraulics 4 2 |2 ;| 4= Thermodynamics
6 2 4 | 5. Electrical Machines - .~ | - 4 2 2. | §~ Brinciples of Electronic
L R | Engincering (2)
6. Internet and Computer |, . _
.6 2 4 | Networks o~ | 4 ._ 0 4 = :.6 Foreign Language (3).
4 0 4 | 7~Foreign Language(49) | ~6 | -2 | 4. 17 Engincering Mechanies
30 12 18 . . Total 30 | .| 18 1 Total

Conte nts 0f Second-Year Courses,

Semester 1

1- Mathematics (3): T e e T R
Vector analysis: scalar fields - vector fields, first-order wgglof-opctators, second-order gradient,
divergence, curl, derivation -

of . scaiaxatid vector ﬁﬁlﬁs;g; : Tgs.f' of vector fields, solenoidal,
Laplacian - scalar potenitial - vecior potential - line, surface, and volume integrals - flow theorems
of scrutiny, Golan, circulation - work of force = Stokes' theorem, Green's theorem - ordinary
differential equations: first-order differential -equations, homogeneous, linear, Bernoulli, Riccati,
integrating factors, Lagrange - parametric representation, equations of higher orders - differential
equations systems: systemati'é,' symmetrical, Euler method, Lagrange method, solving systems of
equations using matrices. O - '

2- Programming Techniques and_,Applications:-

Algorithms and flowcharts - standard forms of flowcharts - loops and pointers - representing
computer roles - rounding and truncation - Taylor series - Matlab environment - simple
mathematical operations - helper functions - writing M-files - data representation - variable
patterns - writing variables and expressions - Boolean factors - loops - working with arrays -
plotting curves using Matlab - calling functions.

mechatronics.dept@®latakia-univ.edu.sy ‘_‘Q_ 23/5
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3- Resistance and Properties of Materials:

Definitions: classification of construction elements - external forces - internal force strains and
their determination method - stresses - tension and compression - stresses in cross-sections and
inclined bars - elongation of bars - potential energy - tension diagram - statically indeterminate
systems - geometric features of cross-sections - static moments - moments of inertia - basic
moments of inertia and principal axes. Torsion: torsion moment diagram - basic stresses. Bending:
supports and reactions and their determination method - differential relationships between bending
moments and shear forces - calculating strength in bending - determining deflections - differential
equation for the elastic curve.

4- Thermodynamics: oo

Introduction to thermodynamlcs ba51c concepts in thennodynamxcs, the mechanism of converting
thermal energy to mechanical energy in thermal machines, thermodynamlc systems and processes,

kinetic molecular theory of matter, state variables or thermodynamw parameters of gas state,
temperature, and pressure measuring devices. Basu; laws of ideal gases:

First law of thermodynamxcs concept of energy conservation and forms of transformation, concept
of internal energy, change of state of a system through energy exchangej in the form of work by an
external force on the. system, gxpansion work, - analyticai change of the first law of
thermodynamics, conecpt «of heat capacity, enthaipy, entropy, reversible and irreversible processes,

study of the main revzrslble: processes of 1deai gases: and their representatmn on PV TS dlagrams

comparing thermodyﬁamm processes in PV - - T8 coordinates, -

Second law of thennqdy;s _' ics: basic concept of the law, ciosed th:rmodynamw mrc;mts and
thermal efficiency, Catnot ﬁyele reverse Catnot cycle, mathematlcai formula of the second law of
thermodynarmcs, and pr@pﬁues of ; reversxble and irreversible circuits. -

Mixtures of ideal gases and thesr ;arqpﬂes basie concc@is fganﬁgal equat:on of the mixture,

partial pressures of gases constltuts;sg‘ﬂ@ gas mlx‘sma; ihermgdynam;c properties of the gas
mixture, mixing of mixtures. Ideal eyfg‘g[esf@x thermat mmnes “and refrigeration machines: cycles
of internal combustion engines, compressérs, gas turbine @cies steam mrbme cycles, refrigeration
cycles, and heat pump cyoles Methods of heat transfer conductlon, radlatnon convection, and
mixed heat transfer. ' o

5- Principles of Electronic Engmeeﬂng (2)

Field effect transistors JFET, MOSFET, FAMOS - brasmg of field effect transistors FETs -
analysis of field effect transistor at small sngnals, frequency response - applications of FETs, UJT -
muiti-stage amphﬁcatton circuits - composite amplifier (Darlmgton) large signal amplifiers,
principles of feedback and their apphcatlons

6- Foreign Language (3):

Supervised by the Institution of Languages.

7- Engineering Meéchanics:

Basic principles in mechanics - equilibrium of a material point in the plane - equilibrium of a
material point in space - equilibrium of a solid body in space - lattice structures - friction - centers

mechatronics.dept@Ilatakia-univ.edu.sy g E 23/6
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of gravity - motion of a material point along a curve - some simple motions of a material point -
translational and rotational motion of a solid body - constrained motion of a solid body - motion of
a solid body around a fixed point - compound motion of a material point - compound motion of a
solid body - general theories in the motion of a material point - momentum and angular momentum
of a material system - applying general theories to the motion of a solid body.

Semester 2:

1- Mathematics (4): :
Special functions: (Beta and Gamma funct:ons Hermite, Legendre, differential Laguerre, Bessel
functions). Laplace transform’ and inverse Laplace transform - complex analysis: complex
functions - analytic function - Laplace dlfferenﬁal equanon - complex mtegratlon and Cauchy's
integral formula - Cauchys basic integral: theorem.’ Expansmn of analytlc functions in power
series. Taylor and Maclaurin seties expansion. Laurent series expansion - singular points. and their
classification. Residue theorem Calculating some real integrals based on the residue theorem.
Fourier series. - '

2- Mechanism and Machme Theory:

Kinematic chains - lm&ges - lingar moi:lon mechamsms - study of. ﬁxe motion of mechanical
systems (velocity and. acccleratlon) pianmng instantaneous centers. of rotation - studying the
dynamics of mcchamoal systems cams - gears - construction of mechamcal systems

3- Logic Circuits: :-'Q; SR ' L : : PR
Number systems - Booiaan algebra - logic gatcs truth tables - solvmg io;glcal equations. - - using
Karnaugh maps - OR ;and AND gates - 51mp11fymg Iogmal eqlmhons - simplification using
Boolean algebra and Kamau;h maps - arithmetic circuits, half adder and full adder, half subtractor,
full subtractor, four-bit addet, mu}‘a‘ ers (MUX) comparago?s_ gé%g&entlal circuits - state tables
- state diagrams - flip-flops and types - couams aaﬁ thé;r design - Shift Reglsters -
Synchronous and Asynchronoﬁ& :

4- Industrial Hydrauhcs - :
Introduction to fluid energy - propertles of hydrau 1cl'ﬂu1ds - energy and power in hydrauhc
systems - distribution systems - - fundamentals of hydrauhc flow - plpes hydraulic power sources -
hydraulic pumps and motors - control elements in hydrauhc systems designing hydrauhc circuits
- compressed air science - preparing air and cu‘cult accessorles c1rcu1ts and their applications.

5- Electrical Machines:

Basic concepts and deﬁnmons, classnficatlon of electrical- machines - DC machines: their structure,
working principle, types, mechanical and elcctromechamcal characteristics. AC machines:
induction motors (their structure, types, characteristics), single- phase motors. Stepper motors: their
structure, working principle, types, and shapes. Servo motors and some types of electrical
machines are used in control and driving equipment.

mechatronics.dept@latakia-univ.edu.sy g E 2317 /
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6- Internet and Computer Networks:

1. Data terminal equipment (DTE) - physical interconnection - data comSSSSSCIMIOR CouipumcEt
(DCE) - guided transmission media (twisted pairs, coaxial cables, optacal filers).

2. Data link layer: types of noise, distortions, attenuation, services supporsed by the dusa Ik
layer, framing, multiple access and shared medium problems, error detection and couwscxaims
methods (Parity Check, Two-Dimensional Parity, Internet Checksum Algorithes CRC).

3. Unguided transmission media: (antennas, terrestrial radio waves, satellite waves. cadim.
Bluetooth, cellular networks). )

4. Routing algorithms: objectives of routing protocols and their classification (Destamce
Vector, Link State, Hybrid). T :

5. Protocol: 'deﬁnition of Internet protocol — IPv4, 1Pv6 — addressing (private addresses) —

subnetting — fragmentation — Domain Name System (DNS) — ports — ICMP — Network
Address Translation (NAT) — OSI and TCP/IP reference models. -
Network hardware: Hub, Repeater, Bridge, Switch, Router, Gateways: -
Fragmentation Concepts in Networks. - |
Subnetting. : L

9. Hoffman and Shanson-Fano Compression Algorithms.

7- Foreign Language (4):
Supervised by the Institution of Languages.

N R
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Third Year Course Schedule

Third Year (Department of Mechatronics Engineering)
" Second Semester First Semester
Numb Week]
Number of Weekly Hours umber of Weekly
: . Hours
Course Name - Course Name
pract | theore o O : pract { theore
Total . . S Total . .
ical | tical _ ical | tical
. L 1- Machinery Dynamics and
4 2 2. 1. Signal Processing . 6 2 4 Vibrations
4 2 2 2 - Sensors and Probes 4 2 2 2- Digitai Electrenics
6 2 4 | 3—Microprocessors 4 2 2 | 3—Machine Design
4 2 2 4, Camputer—-sided Design 6 2 4 | 4 —Industrial Electronics
4 2 2 . F 5 Seniester Project 4 0 4/ 5 ) Meafurcmelfts and
LT : :.| Measuring Devices
4 2 2 ] 6. AC Machme Drives 6 2 4 16 —DC Machine Drives
30 i2 18 Total . 30 10 20 : Totat -
Contents of Thlrd-Year Courses
Semester 1:

1- Machinery Dynammané Vlbratzons!

Machinery Dynamics. $e§1:1€m. Force. analys;s in machines - analytm&l meahods for studymg and
analyzing forces in machines - merha forces in reciprocating machines » power and speed fluctuations
in machines - irregular motion of machines - balancing of planar and sotatmgmachmes

Mechanical Vibrations Secfmm Vi{;;:anonal motion - introduction. to meahamcal vibrations - free and
damped and undamped forccd vibrations for single degreq,.g' ﬁ'&ﬁiom mechanical systems - vibrations
caused by unbalanced loads - vzbraiaons due to mdu:mﬁf pration - “free and damped and undamped
forced vibrations for fwo degrees of &c:gdom mechamcal sgzswins - torsional vibrations - nonlinear
vibrations - applications of. mechamcal Vlbratlon theory Se]f-exmted v1brat10ns

2- Digital Electronics: ' ‘ i

Review of logic gates and ﬂ1p ﬂops:— TTL and CMOS log:c fam111e's mput voltages and noise margins,
current ratings and output fanout and propagation delay - - operational amplifiers and their applications -
real operational amplifiers - converters from digital to analog and from analog to digital (ADC-DAC) -
encoders and decoders - programmable devices (memories, MICTOProcessors, and microcontrollers) -
shift registers —ring counters - -an overview of VHDL- Some practlcal problems using the Proteus
software. '

3- Machine Design:

General basic rules - allowable stress and strain - columns, shafts, and struts - welded joints with
melting of the basé metal - pressure welded joints - non-melted welded joints - joints of columas and
trunks - bolted and pinned joints - Screw threaded joints - columns and shafts.

f
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4. Industrial Flectronics:

Single-phase thyristor converters: Half-wave converter (resistive load - mixed load (with and
without zero diode)) — full wave bridge converter (resistive load - mixed load (with and without
zero diode)).

Three-phase thyristor converters: common point (resistive load - mixed load with high resistance) -
bridge type (resistive load - mixed load with high resistance).

Buck converters (resistive load - mixed load with high resistance) - lift converters - converters: A-
B-C-D-E - boosting converters - weakening converters - converters (boosting-weakening).

Half Bridge Single Phase Inverter - Full Bridge Single. Phase Inverter - Three Phase Inverters: (Half
bridge three phase inverters, Full bndgc three: phase inverters, and their working principles -
Regulating the output by changmg the gain of the Inverter (Pulse Width Modulatmn) '

4- Measurement and Mcasurmg Devices:

Mechanical: Basic types: of dimensions, loading dlmensmns on. geometncal drawings - dimension
tolerance and variations - fits ‘and clearances and their tolerances - structure of fit and clearance
systems - grades of accuracy - different uses of fits - effect of temperature on fits - measurement
standards - measurement errors - dimension chains. S

Electrical: Measurement quahty, measurement progess, functlonal elemeaaﬁs of measuring devices,
calibration, degree of accnracy, degree ‘of resolution and sensmvny, measurement range, measurement
errors, units of measureme;zt and their systems. Measurement of power “measurement bridges -
Wheatstone Bridge, Keivm Brldge control of measurement bndgcs by Microprocessor. AC
measurement bridges, voitage dividers, quality factor, and. magneilc meagurements. Digital devices like
digital voltmeters, multifuniction digital meters, frequency meters, and d:.gxtal time measurement
Measurement converters:. elecmcal converters selecting the e.cuverter resxstlve converters, resistive
voltage converters, mdueﬁﬁe ceaycrters, capacitive converters, eiecmc pressure convetters,
photoelectric converters, maghetic fiewme&ers dlﬁ'ercnﬁai emvc:térs w&th linear changes.

5- PC Machine Drives: - ) . ,
Drive Systems: General concepts %ns&c wquirements, : tcrques power, stability, and dynamic
equations. Types of motors used in drive systems - Motor selection for dnve systems - Mechanical and
electromechanical charactemstxcs of various DC mgtors (Shunt, Serles Compound) - Conventional
methods for DC motor driving - Braking of DC motors: Regenerat:ve brakmg, Rheostatic (Dynamic)
braking, and Plugging (Reverse current brakmg) Modern (E]ectromc) methods for DC metor driving -
Stepper motor drives. :

Semester 2:

1- Signal Processing;: -
Introduction and definitions of analysis of linear - tlmewmvanant systems - analysis of systems and
signals in the frequency domain - correlation functions and Fourier transform - sampling of signals in
time and frequency domain "Fourier series" - systems and signals sampled over time - Z-transform and
its applications in analyzing LTI systems - frequency analysis of time-sampled signals - discrete
Fourier transfonn and fast Fourier transform - analysis and design of time-sampled systems in the

mechatronics.dept@latakia-univ.edu.s
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frequency domain - inverse systems - unfolding and defining the system - achieving time-sampled
systems.

2- Sensors and Probes:

Introduction to sensors - analog sensors - motion sensors - optical encoders - Velocity sensors -
thermocouples - resistive temperature detectors - thermal radiation - energy sensing - pressurc Sensors -
load cells - strain gauges - vibration sensors - electrical strain sensors - flow sensors - viscosity and
density sensors - level sensors - limit switches - optical proximity sensors - inductive sensors -
capacitive sensors - Hall effect sensors - Magneto resistive Sensors - Slgnal Conditioning Circuits -
Performance Specifications - Sens;i_;w:ty Rgsolut;on anhnearlty Error.

3- M1croprocessors _ : : : :

Introduction to computing: numbermg a,nd codmg systems, dxgltal primer, CPU architecture, mtemal
working of CPUs, Harvard and von Neumann architectures, mlcrocontrollers and embedded processors,
mechatronics and microcontrollers, overview of the AVR family, a brief history of the AVR
microcentroller, AVR architecture and assembly language programming: reg;sters, data memory, status
register, Understand the RISC and Harvard archltecnn'es of the AVR microcontroller, Code AVR Assembly
language instructions, AVR branches and subroutmes the stack and its use iri subroutines, pipelining, AVR
I[/O port and other An:ggga32P specific functions programming, . Introduction to another advanced
MICTOProcessors. Practicaf: ?rogrammmg Ardumo usmgCand Assembly B

4- Computer-aided D&ﬂgﬂ

Calculation of stiffness matrices - fundamentals of the snﬂ‘ness method assemblmg the stiffness
matrix for an element suhjected to axial forces - ¢oordinate transforration (transformmg the
coordinates  of an element to global coordmates) finding the stiffness matrix for a two-dimensional
element - finding the stifﬁkess matrlx for a beam composed of severai elements - nodal loads -
SolidWorks. R S : S

5~ Semester Project:
To be defined by the superwsmg professm
6- AC Machine Drives: s o o

Speed Control of Induction Motors Torque Speed charactenstlcs and speed control via slip reguiatlon
Rotor-side control: Rotor registance control, rotor: voltage m]ectlon and slip power recovery systems.
Stator-side control: Variable frequency control, Constant V/f control, and effects of operation at very
high and very low frequencies. Inverter»fed drives: Inductlon motors fed by Voltage Source Inverters
(VSI) and Current Source Inverters (CSI) o

Department
Dr. Essa Alghannam
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Fourth Year Course Schedule

Fourth Year (Department of Mechatronics Engineering)
Second Semester First Semester
Number of Weekl
Number of Weekly Hours umber o Weekly
RN Hours
- - Course Name - Course Name
Total practi | theoret R : Total | practi | theor
cal ical | ' cal | .etical
4 2 | 2 1. Modeling and Simelation (2) 6 2 4 | 1— Automatic Control (1)
' B Coe 2 — Modeling and
4 2 2 |2 —An_lﬁelul.jnteltigguse % 4 2 2 Simulation (1)
_ 1 s [N R R | 3. Programmable Logic
6 2 4 3 -‘Automat_:c ConF_r.o! 2y 6 A 4 | 2 Controllers ( PLC)
6 4 5. zg;:?/lechatmmcs Applications 4 2 2 .| 4. Communication Systems
o e e "t & Mechatronics 4
4 2 2... | 5. Industrial Automation 6 4 25 | “Applications (1) Using
. R PIC
&= Hydropaeumatics (Liguid | "« ) .. . ]
4 2 2 17 and Gas Control Systems) | 4_. : ‘0 4 76 oreign Language (5)
28 4. 14 {:,}Z . Tetw: -} 30 | 14 16 3 Total

Contaents of Fom'th—Year Cours&s

Semester 1:

1. Programmable Loglc Cm;)iiars (PLC}
Definition of programmable
controller — basic PLC desrgn}_ cur;;an% ﬁggrammal@ﬁ c@ﬁf:ﬂﬁm‘s PLC operating prmczple -
PLC application fields —setup sysm Smgfe and dcmiile sean completion process — numbering
and coding systems and logic gates- processars processor scan — error checking and diagnostics —
system power supply sourge — programming , equipment — memory sections — memory types —
memory structure and capa(nty memory orgamzatxon and 1nput/0utput interaction. — apphcatlon
memory — PLC memory configuranon — User - program sectmn - input/output addressing —
programming languages — ladder ianguage - ladder scan evaluation — normally closed input
programming — timers and counters — timer instructions — On Delay — Off Delay — retentive On
Delay — Up counter — Down Counter —Count Reset — logical language
Practical: Classic Control + Easy Soft.
2. Mechatronics Applications (1) using PIC:
Theoretical component: 60%
Practical component (labs + project): 40% The practical part includes a project in addition to lab
sessions using programming and simuliation software related to the following topics:

1. Introduction to microcontrollers and embedded mechatronic systems.

mechatronics.dept@®latakia-univ.edu.sy 23!%
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2. PIC architecture and programming (basic and advanced): registers and ALU, memory
organization, instruction set, assembly programming, development tools, interrupts and
timers, and the CCP module.

3. Arduino Platform: IDE Environment, Digital/Analog /0, ADC. Interrupt and Timer
Concepts, PWM.

4. Using Important Sensors in Mechatronics Applications with Microcontrollers: Ultrasonic
Sensor, IMU, Signal. Filtering and Calibration (Medium Filter, Introduction to Kalman
Filter). ' ,

5. Motor control with mlcrocontrollers DC stepper and servo motors; encoder-based
feedback and basic PID control oo

6. Communication protocols and mterfaocs UARTlSeriai IZC SPI practloal communication
examples between MCUs and peripherals.

7. Advanced embedded piatforms and use cases such as: ESP32 STM32 Raspberry Pi,

) Tcensy, BeagleBone, Jetson Nano,

8. Introduction to FreeRTOS and basm real-time concepts. :

9. Electronic circuit design and PCB fabrication: schematic capture, component selectlon
PCB layout, Gerber and BOM preparatlon, power supply, and grounding considerations.

10. Introduction to the ROS robot operating system: installation methods and integration w1th
microcontrollers: nodes/topms/scrwces, rossenal!ros wifi.

11. Application projects. - :

3. Modeling and Slmuiatlon(l) : PR :
Introduction to Modehng and Smmlatlon (Modelmg and Slmuiation of Electrical Clrcults -
Modeling and Simulation of Mathematical Equations) - Modeling and Simulation of Mechanical
Systems (Modeling and Simulation of Parachute Motion « Mﬁﬁe}mg and Simulation of Pendulum -
Ball Motion - Modeling and Simulatmn of Vibration ﬁampar Equatlons of Motion) - Modeling
and Simulation of Magnetic Clrpmtg (Equatlons of the mfggp magnetlc circuit - Single-Phase
Electrical Transformer) - Modeling and Stmulatmn -of Photovoltalc ‘Systems (models of
photovoltaic modules, series/parallel connection. of photovoltaic cclls) - Introduction to the
Stateflow Library (Flowchart - State Transition Diagram - Hierarchical Structure of State
Transfer Diagrams Parallel Connection of Main States) - Miscellaneous Examples in Modeling
and Simulation (Gantry Crane - Magnetic Vibration Damper - Four-Stroke Internal Combustion
Engine). * '

4. Automatic Control (1):

Mechatronics systems — control system examples — general rules of control process — Laplace
transform — Laplace transform theorems — Laplace transform table — some properties of complex
Laplace transfer function — partial fractions for inverse Laplace transform — transfer functions-and
signal flow graphs — transfer function definition — algebraic relation rules for block diagrams —
signal flow graph — Mason's gain formula — time response analysis — first- and second-order
systems — transient response specifications — using time response for control system design

mechatronics.dept@latakia-univ.edu.sy
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~ control system error analysis — static error constants — error series — dynamic error constants —
error function — control system stability — Routh-Hurwitz criterion — root locus analysis — root
locus plotting rules — frequency response analysis — logarithmic plot and Bode plot — polar plot —
stability from frequency response — Nyquist stability criterion — relative stability — closed-loop
frequency response.

5. Communication Systems: o
1- Introduction to Commumcatlon Systems -
o Keywords: Communication process, transmltter, receiver, channel, noise, modulation,
bandwidth. '
s Focus: What is commumcatmn‘? Why do mechatrcmcs systems need it?
2-Types of Signals and Systems S e ' ' :
+ Keywords: Analog vs. digital 51gnals determmlstle Vs, randern sngnals, periodic/non-
periodic.. ‘ : S L
« Focus: Understandmg s1gnal representauen and system response o
3- Frequency Domain-and Spectra:. - - :
» Keywords: Frequency, bandw1dth Foaner series/transform (conc"eptual)
+ Focus: How frequency analysxs heips in eommumcauon deSIgn
4- Analog Modulation Techniques;
»  Keywords: AM, FNL PM, carrier wave, modulatlcm index. - -,
» Focus: Base hanﬁ gass band cencept of modulat;on and its lmpm:tance in long-dl,stance
transmission. - » BRI o
5- Demodulation and N(}isg m Analﬂg Systems : '
.+ Keywords: Envelopsde&ector, coherent cletectlon noise tyges{tisemal 1mpulse)
+ Focus: How recelvem-xeeayei‘* information and deal mﬁi '
6- Digital Communication Basms Sl SRR
« Keywords: Sampling, qu&aﬁzaﬂm,?CM blzraze,%anﬁwte
«. Focus: Analog-to-dlglta] convetsmn and dlgltal ti'aﬁsmxssmn bas1cs
7. Digital Modulation: ;
s Keywords: ASK, FSK PSK, QAM.
8- Line Coding and Error Concepts,. .
» Keywords: NRZ, RZ, Manchester codmg, blt err'or ra‘te (BER)
« Focus: How dzgltal data is represented for reliable tra.nsmlssmn
9- Multiplexing and Access Methods: FDM, TDM, CDM, WDM, FDMA, "TDMA, CDMA.
10- Commimication Channels and Media:
+ Keywords: Twisted pair, coaxial cable, optical fiber wireless, attenuation, interference.
o Focus: Physical transmission media and their characteristics.
11- Wireless Communication Fundamentals:
» Keywords: RF, microwave, antennas, cellular networks, frequency reuse.
» Focus: Overview of radio communication and cellular principles.
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12- Data Communication and Networking Basics:
» Keywords: Protocols, OSI model, data packet, IP addressing.
« Focus: How data is structured, transmitted, and routed in networks.
« Lab: Simple network communication setup (Ethernet / Wi-Fi message exchange).
13- Modern Communication Systems & Course Review:
« Keywords: 5G, satellite systems, machine-type communication, cyber-physical systems.
« Focus: Future communication teéhndlogies'ahd their role in mechatronics.
6. Foreign Language (5):
Supervised by the Department of: Enghsh therature

Semester 2:

l. Hydropneumatles (Fluld and Gas Controf Systerns) : :
Field of application of pneumatic control — features and dlsadvantages _ physical propertles of air
— air production and d;lstrlbutmn - signal sequence and components of pngumatic control systems
— service unit — types. of compressors — pneumatlc cylinders and motors = pneumatlc valves — loglc
gates ~ direct and indirect cylinder contrcol _____ '

Basic concepts of contrea engmeenng - sggnal sequence and components of eleetro-pneumatlc
control systems — pressitre: switches and -control switches — pressure and displacement sensors —
governors and circuit breakers — eIeetm-pneumatm valves — programmable control devices —
electrically operated . directional control -valves - development of - eleetro-pneumatlc control
systems — doeumentatiﬁﬁ i eEectro-pneumane control systems — govem&raf)ased eontroi systems
Modern e}ectro-pneumanc mntrol system design. _

Basic principles of hydraul;cs - hydrauhc system cornponents i eldnf appheatwn of hydrauhc
control —-design and represﬁl‘i;aﬁm of hydrauhc systems - sgnu ﬂﬁﬁ components — hydrauhc
valves — hydraulic cylinders and mm N - L
Basic principles of electro-«hydra;x ¢

- stems - ﬁ?ecm)fhydraahc control system design —
documentation in electro- -hydraulic. eon,tml systems — governor-based contsoi systems.
2. Modeling and Simulation (2):
s Modeling and s;mulatlon of linear control systems: optimal amphtude method, optimal
symmetry method; demgn and simulation using SISO software :
¢ Modeling and simulation of thyrlstor converters: - single-phase thyristor converter,
single-phase bndge thyristor convertet,- three—phase neutral-point thynstor converter, and
three-phase bridge thyristor converter. *
e Modeling and simulation of DC switching converters step-down (buck), PWM-controlled
converters, and step-up (boost) converters.
» Modeling and simulation of bridge inverters: smgle—phase bridge inverter, switch control
methods, and three-phase bridge inverter.
. Space—vecter and coordinate transforms: Clarke (af) transform and Park (dq) transform.
. Modeiing and simulation of electrical machines: DC machines, synchronous machines, and
their control, Induction machines: modeling and control of induction motors.
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3. Mechatronics Applications (2):
Theoretical component: 40%
Practical component (labs + project): 60% The practical part includes a project in addition to lab
sessions using programming and simulation software related to the following topics:

1. Advanced ROS overview: ROS architecture and core concepts; package and basic file

structure (package.xml, CMakeLists.txt).

2. Nodes, topics, messages, seririces, and rosbag.

Launch files, parameters, and YAML configuration.

TurtleSim: pose—pubhshmg and veloc1ty-control exercises (smgle robot and swarm
scenarios). s

Path-planning fundamentals D1_]kstra, A* APF, RRT* CSC, DWA

Interfacing peripherals {sensors and actuators): ‘tosserial, ms w1f1 and LiDAR integration.
Advanced physical simulation: Gazebo modeling. L
- Some important packages in robotics applications (including but not limited to): Movelt!,
navigation, amel, perception_pcl, image -pipeline.

9.- ROS with OpenCV-for computer vision.. .

10. Alternative smulai@xs and ROS mtegratlon Webots anci CoppchaSim
4. Automatic Control {2} .
Control systems design aﬁd compensatlon - basw cont.rol coamderatwns - using root locus in
design — using freqmy response in- de&gn lead compensator ~using root locus for lead
compensator design — using frequency response for lead compensatot des1gn lag compensator —
using root locus for lag eﬁmpensator degign — using frequency r’cspoﬁse for lag compensator
design — lag-lead compﬁnsater - usmg root. locus for lag~1ead ggmpensator design — using
frequency response for lag-fead. wmmatcr design. . o
Modern control theory — state-sg_a.ces repres ntation —. 1t M vtlgn of continuous systems in state
space — state-space reprcsentatlon usmg rfam;'al vanable&, staté diagram, differential equations, and
system transfer function — relatlonshrp bstween state eqnatlon and system transfer functions —
representation of discrete systems in state space. :
State-space system analyms — characteristic equation, eigenvalues, and eigenvectors — linear
transformations — Jordan canonical form — generalized'- eigenvectors — transformation to
controllable canonical form — time response and state gquation solution methods — state transition
matrix properties .~ state transition matrix calculation — discrete state equation solution —
controllability and observability — complete state .controllability — complete state variable
controllability for transfer function represented systems — output controllability ~ complete
observability — complete observability for transfer function represented systems — relationship
between controllability and observability.
State feedback control methods — multivariable state feedback — output feedback — state variable
feedback — pole placement — observer device — reduced-order observer — effect of adding observer
to control system — separation principal theory.
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5. Artificial Intelligence:

Intro to Al history, and classification of intelligent systems.

Uninformed Search (DFS, BFS), Informed Search, and A* Algorithm.

Genetic principles, representation, crossover, mutation, and optimization.

Fuzzy sets, linguistic variables, fuzzy inference, and fuzzy controller design.
Biological and Mathematical models, Perceptron, and Backpropagation training.
CNN architecture, Convolution/Pooling layers, and image classification.
Concept of memory, sequential_ data . processing, vanishing . gradient problem, and
LSTM/GRU architectures. . :

8. Word representatzon, Sent:ment Analyms and Transformer arch1tectures

9. Intro to pre-trainecd modcls Attent;on Mcchamsm, and apphcatlons llke GPT.

e BRSO S S

6. Industrial Automation:.
1. Distributed System,s_,- o
Central Systems.
Hardware Components for Automation and Process Control.
Industrial sensors ami calibration.” --
Industrial momtoti‘ng and contml mterfaces usmg v1sual pro gramm’mg languages.
Principles of remme Qontrol and mamtenng

SR W

e i e i g et e s e un e e e

e s s . e e e e e e S s e

-Electrical

Department _
Dr. Essa Alghannam
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Fifth Year Course Schedule

Fifth Year (Department of Mechatronies Engineering)
Second Semester First Semester
Number of Weekl
Number of Weekly Hours umber of Teekcy
— = - Hours
- Course Name — Course Name
Practi | theor . -{ pract | theore
Total . : Total | *, .
cal etical ical | tical
4 2 2 | 1. Expert Systems - _ - . B 4 2 2 |1 '—-'Cnmputer—Aided Control
4 . 2 2- FlexnblgﬂManufactm-mg ' 4 2 2 2. Image Processing
Systems : SR ) -
6 oy 4 .3_ Robits - 3 6 ' '.4. ) ?3) Mechatronics Apphcatmns
4 2 2 | 4=Graduation Project 4 2 -| 4= Electrical Equipiient
0 4 5 — Foreign Language (6) 4 2 °5. Real-time systems
s Iy 4 2 2 1 6- Graduation Project
22 8 | 14 | Total e 26, 14 12 Total

Cmntents af | Fi_ﬁfih—Yehr. Courses

Semester 1:

1. Real-Time SystemS" S : . :
1.. Chapter 1: Real-time systems concepts — real-time system features tlme concept and types -
time properties — reai»tmc ‘system’ rcqulrcments - real-ft : eisys;em constraints — real-time
applications — event types = real—ﬁxm system €xa :

2. Chapter 2: Computer opera}mg sysﬁ@ms and the 1;5-1"With application programs and
system programs — basic data acquisit = eal-time system classification — API —
system program types and structure ~ v1rtua1 machmes - processes concept, states, process
control block, process scheduling types. — real-time kernels — kernel-less products —
preemptive kernels — task deﬁmtlon and task states — main task factors — interrupt
management; interrupts and their’ use in real-time — Qt framework overview: 51gnals and slots
mechanism, event loop archltecture and Qt's role-in real-time application development.

3. Chapter 3: Scheduling process ~ single-processor scheduling algorithms — static and dynamic
periodic scheduling algorithms — scheduling used in_- traditional operating systems — period
and priority definition — state diagram for machine Q_p'eration system — state table setup — event
and response types — Qt event handling and timer mechanisms (QTimer, QElapsedTimer) for
real-time scheduling support.

4. Chapter 4: Scheduling algorithms in multiprocessor systems — Qt multithreading support:
QThread, thread pools, and concurrent execution using QtConcurrent for multiprocess

eavIronments.
/ mechatronics.dept@latakia-univ.edu.sy ?_.:




=

Syrian Arab Republic

Ministry of Higher Education and A gealt G A A gpand
Scientific Research raladl Gl g Aadl pulailt 5,15
Latakia University ) X Ag‘a..wl dalnL:.-
Mechanical And Electrical Al gl 5 ST Auitigd AalS
Engineering S g Gl Laudih 3

Mechatronics Engineering

2234 rqpa AAD
Latakia- P.o.BOX : 2234 -

5.  Chapter 5: Main requirements for real-time system design (hardware — software — human
factors — databases — memories — data transfer and storage — processor nature and processing
in real-time systems — real-time purposes — communication purposes) — Qt as a cross-platform
development framework: Qt Serial Port, Qt Network, and Qt SQL meodules for
communication and data management in real-time systems.

6. Chapter 6: Real-time systems modeling and development — real-time control systems — hard
environment for real-time ,Systéfns — real-time systems development environment — Qt
development environment: Qt Creator IDE, QML for Ul modeling, Qt State Machine
framework for control system modeling, and Qt for embedded Linux/RTOS targets.

7. Chapter 7: Types of commercial real-time operating systems and their characteristics — Qt
RTOS integration: Qt for QNX VxWorks FreeRTOS and Integnty 0S - Qt Safc Renderer
for safety-critical systems

8. Chapter 8: Real-time systems and embedded systems — embedded system functions, features,
and requirements — Qt. for embedded systems: Qt for MCUs (Mierocontrollers), Qt Lite

-configuration, bare-metal support, and optimizing Qt applications for resource-constrained
embedded environments.
2, Electrical Equlpmenu _ :
1. Load estimation &S@lm‘,e selectmn 7
* Importance of laaﬂ estlrnatwn. : S
¢ Demand faci’ﬁ:: utihzsatlcm factor, d1vers1ty factor, and load factor
e Transformer: slzmg sclecﬁng KVA rating based on estimated load and future expa;asmn
e Source selection: U,tihty suppl.y Vs, generator and genarai:or smng (standby, prnme
continuous ratmg} : A
2. Earthlng & Bonding: : =
e Concept & ob]ectwes Qf emhm,g, et
e Types of Earthing: System g (Neutral,—pom%? ¥s equlpmcnt earthing (Exposed
conductive parts). ey
e _ Electric shock: Touch voltage, step Voltage and body current cffects (Perception, let-go,
fibrillation thresholds).
¢ Components of an earthmg system.
s Voltage distribution around clectrode' Potential gradlent resistance area, and influence of
soil resmtmty '
s FEarth resistance — calculat:on & measurement:. Formulas for rod/plate; fall-of-potential
method; 3-term1nal/4-tcrmmai earth tester.
e Earthing systems: TN system (TN-C, TN-8, TN- C S) TT system, IT system — diagrams,
advantages, and protection requirements.
3. Cables: Sizing and protection:
s (Cable construction & type.

mechatronics.dept@iatakia-univ.edu.sy 267}9/
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e Installation methods: in air (free, on tray, in conduit), underground (direct burial, duct),
cable ladder, and cable tray.

e Ampacity (Current carrying capacity): IEC 60364/NEC tables and derating factors
(Temperature, grouping, soil thermal resistivity).

¢ Protection devices: Fuses, circuit breakers, and residual current devices (RCDs).

e Neutral conductor sizing for 3" harmonic.

¢ Thermal overload verification.

e Voltage drop verification.

» Short-circuit current calculation. -

e Short-circuit thermal withstand.

e Maximum protected cable length.

4. Protection coordination (Selectivity):

. Prmc:lples of Protecuon Coordmatlon Selectmty/discnmmanon' total select1v1ty Vs.

s Fuse-fuse coordmatlon.

o Circuit breakercbordinaﬁﬁn..

e RCD coordmatioﬁ -

5. Power factor & reactwe power compensatlon

s Power facton: (Pt) concept and power triangle. e

. PowermACcmmtsi A L ey

» Purpose of power factor: correct;on BRI

¢  Concept of powm: factor correctlon.._ .

» Equipment for: Waﬁtlvﬁ Ggmpensanon. capacthr baﬁks (leed Automatic) and
synchronous condenscrs. T T

e Calculation of requlred k’ﬁfm .

¢ Transformer reactive power compensatlon Cempensatmg magnetlzmg kVAr and leakage
reactance of transformers.

Lo :",1-
T

e Power factor correction for mductlon motors Capacitor 51z.1ng, avondmg ovepcorrectmn
and self-excitation during no-load or dlsconnectlon
6. Harmonics & advanced power quahty
e Definition of harmomcs
e Harmonic indicators: THD TDD, and individual harmonic distortlon
e Power & Pfin the presence of harmonics.
¢ Origin of harmonics. '
e Harmonic sources.
e Effects of harmonics.
o Capacitor overloading due to harmonics.
e Parallel Resonance and series resonance.
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¢ Detuned power factor correction.

¢ Shunt passive filter.

¢ Shunt active filter.

e Transient overvoltage: Voltage magnification due to power factor capacitor bank
switching, and the mitigation equipment (Surge arresters, pre-inserting resistors, and
synchronous closing).

7. Instrument and power transformers:

e Power Transformers: Construction, cooling classes (ONAN ONAF, OFAF), vector
groups (Dynl11, Yyn0), nameplate reading, and parallel operation conditions.

o Current transformers: Ratio, burden, error estlmatlon, and saturation.

. Voltage Transformers. L o B

e Applications of mstrument transformers Metermg, protectlon relays {Overcurrent,
differentiat), and power measurement. :

3. Mechatronlcs Applications (3): , _

This course includes the basics of Cartesian robot desxgn and control.

The course contains the ;fe}lowmg syllabus -

Theory part {%40): : .
Introduction: CNC machmes have dlﬁerent tjypes of movement Dymmlc motion equations,
Lagrange and Newt(m Euier ;nethods, the eontrol model of CNC machmes, and a]gorlthms of
control

Practical part (%60): _

Mini project (30%): a greap of iwe or three students Works durmg ﬁ;e semester on a mini- CNC
machine of 2 DOF, smu]atlon, deéig’f, i‘”:aimcatlon and_ ol
Practical courses (30%) on the Maseme sa;Etware to ?eam ?{-tﬁ use industrial CNC machines.
4. Image Processing: . o N o

Definitions and terminology — human Vlsual system - hght and electromagnetlc spectrum — 1mage
representation — image sensing and acquisition' ~ basic pixel relat;onshlps — image enhancement —
spatial domain. enhancement method — point-level enhancement — intensity transformations —
Negative — logarithmic _transformatior_i ~ conirast stretching — gray-level slicing — bit-plane slicing
— image histogram — histogram equalization — histogram matching — local histogram equalization —
mathematical operations — spatial filters — introduction to Fourier transform — frequency domain
filtering — filtering basics — improvement in frequency filters — color image processing — primary
and secondary colors — color properties — (RGB-CMK-CMY-HSI) model — relationships between
models — pseudocolor image processing — intensity slicing — multilevel intensity slicing — gray-
level to color — pseudocolor sharpening — color transformation — color complement — color slicing
transformation — rhythmic enhancement — color balance — histogram equalization — color image
smoothing — color slicing — noise in color images — image segmentation importance — ed

/ mechatronics.dept@Ilatakia-univ.edu.sy
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detection: point, line, edges — Laplacian mask — pixel sparking in images — multiple intensity
sparking — noise problems. Practical: MATLAB.
5. Computer-Aided Control:
The course aims to teach advanced control techniques such as predictive controllers and fuzzy
logic-based controllers, and their apphcatnons For thlS purpose, the course covers the following
topics:
1. Structure of Control Systems -
Mathematical Modeling of various mechanical, thermal, and electrical systems.
Proport1onal-lntegral-Dertvatwe (PID) Controllers
Intelligent Control Systems ' :
Predictive Controllers
'« Elements of Predmtwe Control
« Predictive Model
_ « Derivation of the Control Law R
6. Fuzzy Controllers - o
e Theory ofFuzzy Sets PR
o Operatiohs on Fuzzy Sats |
o Fuzzy R;elatxons '
s Fuzzy. Control _ S :
7. Genetic Algorithur s and thmr apphcat:ons in control
Semester 2: R
1, Expert Systems: S :
I- Introduetion to Expert Syswms*_
Epistemology “Know}edgéwﬁgw@ TP A
Knowledge representatmn' Ruf.f"'“ : ExpertSysEEIns, proposmonal and Predicate Logic.
" Definitions, brief story, and Con;ponenIs of "Exp&ﬂ: Systems”.
s - Characteristics, Apphcatlon and Development Shells and Tools "CLIPS Shell”.
2- Methods of Inference: .
o Modus Ponens.
o Modus Tollens.
¢ Resolution Mechanism
e Rule Chaining "Forward Chaining".
¢ (Goal-Oriented Rule Chalmng "Backward Chammg"

¢ Rete Algorithm,
3- Reasoning under Uncertainty, inexact Reasomng

v oW

¢ Types of Error and Uncertainty.
e Probability Theory.
e The Odds of Belief, Sufficiency, and Necessity.

e Markov Chains.
% mechatronics.dept@latakia-univ.edu.sy 23/22
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o Certainty Factors.
o Dempster-Shafer Theory.
s Fuzzy Logic.

4- Probabilistic Expert Systems and Bayesian Networks.

Practical Part of the Lecture: CLIPS Shell.

2. Flexible Manufacturing Systems: | :

Definition and types of flexible manufacturmg systems — manufacturing systems analysis from

design and functional perspectives — work system — logistics system — storage systems — storage

types — coordination between logistics systems — cutting tool logistics system — workpiece logistics
system — control system — workpiece measiirement and inspection system - queuing and buffering
devices — .monitoring . and mspectlon dev;ces - transpert devices — Computer Integrated

Manufacturing (CIM) system — Just-In-Time (JIT) system Kanban system — Group Technology

(G.T.) technique — cellular manufacturing — Automated Guided Vehlcles (AGV) — AGV control -

wire-guided and lme-foilowmg AGVs — path-embedded AGVs — freewrange AGVs — traffic

control. ey

3. Robots: o S e e

This course covers the basms of robotlcs scxenee, pecialiy senaE robats and wheeled moblle

robots (WMRs). The course contains the foilnwmg syllabus* -

1. Introduction: History of‘robots mathematicat and physmai tools; rcz%ots types and uses.

2. Serial robots: sema‘i rebots study, Denawt Hartenberg theory, Euier and Roll Pitch Yaw
theory, Kinematic: me;iels of ‘serial tobots, “singularity and veloeity study, dynamic motion
equations, control mcn&ef Gf a serlal robot, control algorithms- ﬁsed for non-linear models of
serial robots. g o

3. Mobile robot: wheeled mobﬁe zebm, wheel types and.ganstrai
WMR, control model of paﬂ;plannmg alg_ i ohstacles av01dance low- and hlgh-
level control of WMR i ST ,-.-' o

4. Foreign Language (6): SR

Supervised by the Department of Engllsh therature

5. Graduation Project: _

In the first semester, the student is a331gned 2 problem in one of the Mechatronics Engineering

tracks and is required to independently find a solution. In the second semester, the student must

complete the work started in the first semester. The student istequired, wherever possible, to use
appropriate software to- solve the problem, simulate '
conduct necessary measurements.
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