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1-ST YEAR 
 

1. Architecture and systems in mechatronics and robotics  
2. Power electronics and operating systems 
3. Mechanics complements 
4. Mechatronic systems modeling 
5. Robust control of robots 
6.Production and modern technologies 
7. Microcontrollers and integrated systems 
8. Parallel calculus algorithms and structures 
9. The adaptive control of robotic structures 
10. Virtual Instrumentation 
 
2-ND YEAR 

1. SCADA applications 
2. Architecture and systems in mechatronics and robotics (II) 
3.  Computer-aided engineering 
4. Advanced systems for robot controlling 
5. Intelligent materials, micro- and nanotechnologies 
6. Dissertation paper elaboration 
 
 



1-ST  YEAR 
 

SUBJECT: ARCHITECTURE AND SYSTEMS IN 
ROBOTICS AND MECHATRONICS   

NUMBER OF CREDIT POINTS: 6 
SEMESTER:  I 
COURSE TYPE: specialty 
COURSE OBJECTIVES: Introduction to the main types of 

robots and present-day development of robotics at national 
and international level. Introduction to the the main types of 
robotic structures considering various criteria, such as: 
kinematic chain structure, the type of operating structure 
used, the functioning of the final element of the robot, etc. 
Several types of robots are studied, making their kinematic 
modeling, using Denavit ï Hartenberg procedure. Starting 
from the kinematic model, the dynamic model corresponding 
to those robots is implemented by using classical modeling 
methods. Special attention is paid to a particular type of 
robot, the hyperredundant (tentacular) robot, whose dynamic 
model is based on energentic relations, using the Lagrange 
procedure for infinite-dimensional models.  
COURSE CONTENT: The place and role of robots and 

robotics. Classification. Kinematic models of industrial 
robots. Dynamic modeling of industrial robots. Tentacular 
systems. The kinematic and dynamic model of a tentacular 
robot.  
TEACHING LANGUAGE: Romanian 
EVALUATION: written examination 
BIBLIOGRAPHY: 

Ispas, V., Pop, I., Bocu, M., RoboŞi industriali, Editura Dacia, 
Cluj-Napoca, 1985. 

Schilling, R.J., Fundamental of Robotics: Analysis and 
Control, Englewood Cliffs, NJ: Prentice Hall, 1990 

Ivanescu,M., From Classical to Modern Mechanical 
Engineering-Fundamentals, Editura Academiei 
Romane, Bucuresti , 2007 

 

SUBJECT:  POWER ELECTRONICS AND OPERATING 

NUMBER OF CREDIT POINTS: 6 
SEMESTER: I  
COURSE TYPE: specialty 
COURSE OBJECTIVES: Introduction of notions referring to: 

the control methods of continuous tension variators for 
robotics applications, the functioning and control methods of 
invertors, the principles and basic schemata of the 
convertors through zero commutation, the control elements 
of operating with a direct current engine and a continuous 
tension variator, the control elements of operating with a step 
by step engine, the control elements of operating with a 
synchronouns engine with permanent magnets, the control 
elements when operating with an asynchronous engine. 
CONTINUT: Continuous tension variators for applications in 
mechatronics. Invertors; Zero commutation convectors. 

Operating systems with m.c.c and continuous tension 
variators. Operating systems with an asynchronous engine; 
Operating systems with a synchronouns engine with 
permanent magnets. Operating by using step-by-step 
engines.  
TEACHING LANGUAGE: Romanian 
EVALUATION: written examination 
BIBLIOGRAPHY: 

S. Ivanov, Reglarea vectorialŁ a sistemelor de acŞionare 
electricŁ, Tipografia UniversitŁŞii din Craiova, 2000; 

G. Seguier, R. Bausiere, F. Labrique, Electronique de 
puissance. Structures, fonctions de base, 
principales applications. Dunod, Paris, 2004; 

G. Seguier, R. Bausiere, F. Labrique, Les convertisseurs de 

lô®lectronique de puissance. Vol. 4 La convertion 
continu-alternatif. Lavoisier, Paris, 1995; 

F. Labrique, H. Buyse, G. Seguier, R. Bausiere ï Les 
convertisseurs de lô®lectronique de puissance. Vol 5 
Commande et comportement dynamique. Lavoisier, 
Paris, 1998; 

B. Hansruedi - Convertisseurs Statiques, Presses 
Polytechniques et Universitaires Romandes, 
Lousane, 1991; 

R. MŁgureanu, N. Vasile ï Servomotoare fŁrŁ perii de tip 
sincron. Editura TehnicŁ, Bucureĸti, 1990; 

P. Vas ï Sensorless Vector and Direct Torque Control, 
Clarendon Press, Oxford, 1998. 

 

SUBJECT: MECHANICS COMPLEMENTS 

NUMBER OF CREDIT POINTS: 6 
SEMESTER:  I  
COURSE TYPE: specialty 
OBIECTIVE: Develop the basic knowledge about the 

methods of designing the mathematical models of the 
movements of mechanical systems as part of mechatronic 
products, and also aspects of these systems design.   
COURSE CONTENT: Elements of algebra and vector and 

tensor analysis. Notions of the geometry of masses. 
Kinematics ï methods of study, systems of coordinates.  The 
study of rigid body kinematics and of rigid body systems. 
Kinematic chains. Mechanisms ï kinematic analysis. 
Methods of study: the contour method, closed form 
equations, the method of transfer functions. The kinematic 
analysis of spatial kinematic chains. The structure and 
kinematics of robotic mechanical systems. Mechanical 
systems dynamics. Lagrangeôs algorithm applied to the 
dynamic study of guidance devices. The space of phases. 
Hamiltonôs canonical equations.  Principles and  algorithms 
of mechanical systems design. Specific issues in designing 
the mechanical systems of mechatronic products,  models of 
the elastic deformations of constructive elements. The 
modeling of operating fluid media. Amortization modeling. 
The modeling of the force  transmitted through the force of 
friction, the modeling of the systems of constructive elements 
subjected to elastic deformation.  
TEACHING LANGUAGE: Romanian 

EVALUATION: oral examination 
BIBLIOGRAPHY:  

Bagnaru, D., Cataneanu, A., Mecanica-Mecanisme, Editura 
Sitech, Craiova, 1997; 

Bagnaru, D., Cataneanu, A., Dinamica cu aplicatii in 
inginerie, Editura Universitaria, Craiova, 2009; 

Bagnaru, D., Cataneanu, A., MecanicŁ aplicatŁ în ĸtiinŞele 
inginereĸti, Editura Universitaria, Craiova, 2012; 

Buculei, M., Mecanica, vol. I, II, Reprografia Universitatii din 
Craiova, 1980; 

Cataneanu, A., Mecanica, vol. I,II, Editura Universitaria, 
Craiova, 2000, 2001; 

Cataneanu, A., Mecanica ï Culegere de probleme Editura 
Universitaria, Craiova, 2002; 

Ceausu, V, Enescu, N., Ceausu, F., Culegere de probleme, 
Mecanica, vol. I. Statica si cinematica, Editura 
Printech, Bucuresti, 1997: 

Darabont, A., Vaiteanu, D., Munteanu, M., Mecanica tehnica. 
Culegere de probleme, Editura Scrisul Romanesc, 
Craiova, 1983; 

Ispas, V., Aplicatiile cinematicii in constructia 
manipulatoarelor si robotilor industriali, Editura 
Academiei Romane, Bucuresti 1990; 




