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                          INTERNATIONAL 

AUTOMATION AND COMPUTER ENGINEERING 

PROGRAM 

Program in the field of computer science and automated systems at Bachelor’s degree level 

 

The international program at Polytech Angers, graduate school of engineering of University of Angers, is a one-term 

curriculum, starting each semester and bringing international and French students together. The program combines 

theoretical and applied courses in the field of automation and computer engineering. Cross-disciplinary skills in human 

relations and project management are also developed. It is accessible without profound French knowledge. 

Students get a transcript of records listing all modules they have taken. 

PROGRAM CONTENT 

Fall semester (Sept. - Dec.) 

Unit ECTS Hours Description 

Automation 12 148 Industrial Automation, Mechanical engineering, Mechatronics, Modelling 
and simulation using Python language 

Computer 
Engineering 

9 108 C language, DBMS/SQL, Computer networks, GNU/Linux. 

Project, General 
courses 

9 
 

For a recommended total of at least 9 ECTS, electives among: 

- Project (4 ECTS): gives the student the opportunity to competently 
formulate, analyze, and process issues within a subject related to the 
program. May be prepared either individually or as a group project. 
- French (6 ECTS): course offering the opportunity to meet international 
students from other faculties and to improve your French language skills. 
- Sport (1 ECTS). 
- English (3 ECTS).  

 

 

Location Polytech Angers, University of Angers 
62, Avenue Notre-Dame du Lac, 49000 Angers, France 

Dates Fall semester: September - December 
Spring semester: January - June   

Prerequisites At least 120 ECTS (2 academic years) in any electrical or computer engineering 
field 

Tuition and administration fees • No fees for exchange students from partner universities 

• Approx. 600 euros for other students 
Language English 

 
Application deadlines Fall semester: June 1 

Spring semester: October 1 of previous year 
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Spring semester (Jan. - June)  

Unit ECTS Hours Description 

Automation 8 92 Control theory, Microcontroller, Robotics. 

Computer 
Engineering 

8 96 C# programming, PHP/Web, Virtual reality. 

Project, General 
courses 

14   For a recommended total of at least 14 ECTS, electives among: 

- Project (from 6 to 14 ECTS according to the duration): join a Polytech 
Angers project team during 2,5 months. Subject can be defined according 
to the field of interest. 
- French (6 ECTS): course offering the opportunity to meet international 
students from other faculties and to improve your French language skills. 
- English (2 ECTS). 
- Sport (1 ECTS)  

 

HOW TO APPLY 

Before you submit your online registration, we expect your nomination from your home university by e-mail at 

international.polytech@univ-angers.fr. You will then receive a link to the online registration form. The online 

registration system will guide you automatically. You will receive a decision regarding your application no later than 

three weeks after the deadline. 

WHY ANGERS? 

Angers, the Number 1 French city for quality of life! 

Located in the heart of the Loire Valley, Angers is a classic French city, with just the right amount of culture, good 

food and international openings. Tomorrow's European capital of sustainable development, Angers gives you the 

lifelong skills to guide you to future success. 

For more information: www.angersloiretourisme.com 
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Syllabi for courses given at fall semester 

Mechanical engineering 

Objectives: To give the basics of mechanical technology 
Outline: 
Part 1: Mechanical Technology 

Ensure bases: Technical drawing / knowledge of mechanical components (bearing / gear / etc.) / linking piece 
/ kinematic - goal: understand a mechanism 

Part 2: CAD 
Ensure CAD bases: design and / or use the digital model of a mechanism 

Part 3: Applied Mechanics 
Ensure bases of applied Mechanics: force, torque, wrench, Equilibrium equations, mechanical calculation 
(speed, power, energy, etc.) 

 
 

Mechatronics 

Objectives:  
To master the techniques for data acquisition in an industrial environment. 

The global framework relates to engineering services in instrumentation. Several investigations are proposed: 
principles of various physical measurements (used in the context of industrial applications), computing tools 
for the communication and recording of the collected data, implementation of mathematical methods to 
ensure information analysis. 

Main principles of electric motors, selection criteria, modeling and regulation strategies. 
In this course, we are mainly focused on servomotors and more specifically on electric motors and the variable 
speed drives. 

 

Industrial Automation 

Prerequisites: Fundamentals of electricity, Number systems, Boolean algebra and simplification techniques, 
Combinatorial logic, Sequential logic, Basics of programming  
Objectives: Prepare students to become a privileged interlocutor, or even a member, of an automation engineering 
and design office, able to interact with other offices, suppliers and/or customers. 
Outline: 

Automated system: definition, structure and components 
Sequential digital systems 
 Formal representation 
 Modelling and control synthesis 
Programmable logic controllers 
 Hardware structure 
 Programs processing 
IEC 61131-3 standard: PLC programming 
 Projects architecture 
 Data structures 
 Programming languages: SFC, LD, ST and LIST 
Motion control 
 Theoretical and technical aspects (cams, speed profiles, …) 
 Hardware implementation (selection and sizing of components) 
 Software implementation 
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Modeling and simulation using Python language 

Objectives:  
This course introduces some modelling technics for mechanical systems, hydraulic systems and biological systems. 

Numerical methods (such as Euler method or Runge-Kutta method) for the simulation of these systems are also 

presented and illustrated using the Python language. 

C language 

Objectives: Get the skills to develop software in C language. Open mind to the Object programming and genericity. 
Outline: 
Chapter1: Arrays and functions  
Chapter 2: Structure and type definition 
Chapter 3: Dynamic Arrays 
Chapter 4: File in C language 
Chapter 5: Genericity 
Chapter 6: Linked list 
Lab 1: Sort algorithm and list, using of generic function qsort 
Lab 2: Structured Data, Game: Navy Battle 
Lab 3: File handling, transforming a file from csv format to html format. 
Lab 4: Linked list 
Lab 5: dynamical programming and cellular automata, game programming ' Minesweeper' 
 

DBMS/SQL 

Objectives: To introduce the fundamental concepts for design and development of database systems. To 
emphasize relational data model and conceptual schema design using ER model, practical issues in 
commercial database systems, database design using functional dependencies, and other data models. 
Develops a working relational database for a realistic application. 
Outline: 

• Database Design - This will include design philosophies such as E-R and Relational Algebra, along with 
studies of normal forms for databases;  

• Query Languages - The main topic will be an in-depth study of SQL; 

• Physical Implementation - This will cover the basics of how the information in a database is stored 
and accessed on various systems. 
 

Computer networks 

Objectives: Presentation of the basics of computer network. OSI model. How-to Ethernet, and TCP/IP. 
Outline: 

• Introduction to computer network and OSI Model 

• Ethernet, ARP, TCP/IP Protocols 

• Internet organization 

• How to make a Local ARea Network with Linux and Windows? 

• Server configuration: DHCP, DNS, Wins with Linux 

• Socket API, how to program with internet 

• How to develop a server with C language? 
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GNU/Linux 

Objectives: Knowledge of concepts and commands regarding the Unix operating system. Use of the shell and 
Python for different activities (search on the filesystem, file editing, permission modifications, user creation). 
Outline: 

1. Unix : 
- User and administrator (root) 
- Filesystem and permissions 
- Command for managing files and directories 
- Shell : flow redirection, pipeline 
- Regular expressions and manipulation of file data 
- Shell scripts 

2. Python 
- Data types, control flow and files 

3. Python-Unix coupling 
- Interoperability between Python program and Unix commands 
- Graphical user interface and Unix commands 
- Network, web and Unix commands 
 
Project 

Objectives: gives the student the opportunity to competently formulate, analyze, and process issues within a subject 
related to the program. May be prepared either individually or as a group project. 
 

French 

Objectives: course offering the opportunity to meet international students from other faculties and to improve your 
French language skills. 
 

English 

Objectives:  

• Meeting the requirements of the CEFR (Common European Framework of Reference for Languages): oral and 
written comprehension, oral and written expression, interaction 

• Cross-cultural skills: knowledge of international environment 
The language proficiency levels are reviewed following a mock TOEIC test scheduled at the end of the term. 
Outline: 
Oral and written communication skills 

Communication skills in companies (letters, memos, emails, phone conversations, interviews etc.) 

Political, economic and social news 

Writing abstracts; 

Delivering speeches.  

Regular practise of pronunciation and word stress. 

 

Sport 

Objectives:  
Physical and sports education courses help train future engineers, promote their physical and mental balance, facilitate 
their integration, strengthen the team spirit and the dynamics of the school. Being able to work as a team, 
communicate, build relationships of trust, be healthy and resist stress are qualities that are required of future 
engineers. 
Outline: 
These objectives will be developed by the practice of collective and individual sports. 
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Syllabi for courses given at spring semester 

Control theory 

Prerequisites: linear algebra (matrix calculus, matrix inversion and essential properties of matrices), Laplace transform 
and elements of analysis 

Objectives and outline:   

To provide students with a basic understanding of and an overview about the principles of identification of linear 
systems. The focus is in particular on  

• procedures allowing to estimate the order of systems 

• parameter estimation (ordinary and recursive least squares regression). 
 

To provide students with a basic understanding of and an overview about the principles of state-space 
representation for linear systems: 

• Analysis (stability, controllability, observability) 

• control techniques (state feedback, pole placement, state observer). 
 

Microcontroller 

Objectives: This lecture aims at tackling some elementary notions about programmable digital systems. First, we recall 
some usual descriptions of numbers in digital systems and we explain how processors execute programs. Then we 
introduce microcontrollers and their usual integrated input-output devices. All the examples are given with the 
Arduino UNO board. 
Outline: 

• Reminders on the binary description of numbers for processors (signed/unsigned integers, floats) 

• Description of the execution cycle of a processor 

• What is a microcontroller?  processor + memory + IO 

• Integrated IO devices on a microcontroller: digital IO, timers/counters, interrupts, Analog to Digital Converter, 
Two Wire Interface, … 

• Applications in C language for ARDUINO  

• Labs: small applications using switches, LED, 7-segment displays, rotary encoders … 
 

Robotics 

Objectives: To provide a theoretical and practical knowledge base in robotics: direct geometric model, Denavit-
Hartenberg method, inverse geometric model, workspace, trajectory generation, programming language, Stäubli 
robot, Fanuc robot. 
Outline: 

• Background 

• Degree of freedom - Architecture 

• Geometrical model of a simple chain robot: direct model, inverse model, workspace, 

• Motion generation, 

• Programming of the Stäubli RX 90, Fanuc LR and ARC Mate 100 IB robots.  
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C# programming  

Objectives: this lecture aims at introducing the object oriented paradigm with the C# language. First, we give some 
simple examples of classes, and then we introduce the inheritance in C#. The class diagram of UML is used to give a 
graphical description of relations between classes. Several concepts have to be tackled along the lecture such as 
interfaces, abstract classes, virtual methods and events. Moreover, some basic classes of the .NET framework are 
presented (string, List<T> and LinkedList<T>). 
 The examples are first given for console applications and then for Windows Form applications.  
Outline: 

• The class keyword  

• Value type vs reference type in .NET 

• Constructors, Properties  

• composition in C# 

• inheritance in C# 

• virtual methods 

• Interfaces, abstract classes 

• Delegates Events 

• Windows Form Applications 
 

PHP/Web programming 

Objectives: Have an expert knowledge of the development of a website in PHP. 
Outline: 

• PHP basics 

• Forms 

• Sessions 

• libraries 
 

Virtual reality 

Objectives: knowledge of virtual reality tools and techniques. Presentation of 3D interaction techniques and 
metaphors, advanced 3D rendering. Basic knowledge of modeling and physical simulation (Unity3D).  
Outline: 

• Basics of virtual reality 

• 3D interaction and metaphor 

• 3D rendering techniques 

• Modeling and physics simulation 
 
 

Project 

Objectives: gives the student the opportunity to competently formulate, analyze, and process issues within a subject 
related to the program. May be prepared either individually or as a group project. 
 
 

French 

Objectives: course offering the opportunity to meet international students from other faculties and to improve your 
French language skills. 
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English 

Objectives:  

• Meeting the requirements of the CEFR (Common European Framework of Reference for Languages): oral and 
written comprehension, oral and written expression, interaction 

• Cross-cultural skills: knowledge of international environment 
The language proficiency levels are reviewed following a mock TOEIC test scheduled at the end of the term. 
Outline: 
Oral and written communication skills 

Communication skills in companies (letters, memos, emails, phone conversations, interviews etc.) 

Political, economic and social news 

Writing abstracts; 

Delivering speeches.  

Regular practise of pronunciation and word stress. 

 

Sport 

Objectives:  
Physical and sports education courses help train future engineers, promote their physical and mental balance, facilitate 
their integration, strengthen the team spirit and the dynamics of the school. Being able to work as a team, 
communicate, build relationships of trust, be healthy and resist stress are qualities that are required of future 
engineers. 
Outline: 
These objectives will be developed by the practice of collective and individual sports. 

 

 

mailto:international.polytech@univ-angers.fr

