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HOSSEIN BESHARATLOO - Grup: T11, Grup: T12
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EDGARDO ADEMAR SAUCEDO SILVA - Grup: T11, Grup: T12

PRIOR SKILLS

Electronic Systems, Computing, Mechanical Systems, Material Science and Technology

REQUIREMENTS

Data acquisition & Instrumentation

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:
CEMUEII-15. Design and implement acquisition, actuation and control systems that integrate electronic, electrical and mechanical
technology in the field of intelligent production systems. (Specific competence of the Advanced Manufacturing Systems specialty)

Generical:

CGMUEII-01. Participate in technological innovation projects in multidisciplinary problems, applying mathematical, analytical,
scientific, instrumental, technological and management knowledge.

CGMUEII-05. To communicate hypotheses, procedures and results to specialized and non-specialized audiences in a clear and
unambiguous way, both orally and through reports and diagrams, in the context of the development of technical solutions for
problems of an interdisciplinary nature.

Transversal:

05 TEQ. TEAMWORK. Being able to work as a team player, either as a member or as a leader. Contributing to projects pragmatically
and responsibly, by reaching commitments in accordance to the resources that are available.

06 URI. EFFECTIVE USE OF INFORMATION RESOURCES. Managing the acquisition, structure, analysis and display of information from
the own field of specialization. Taking a critical stance with regard to the results obtained.

03 TLG. THIRD LANGUAGE. Learning a third language, preferably English, to a degree of oral and written fluency that fits in with the
future needs of the graduates of each course.
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LEARNING RESULTS

Knowledges:
K06. Design and implement systems and applications in the field of intelligent production systems.
K05. Design and implement acquisition, actuation and control systems that integrate electronic, electrical and mechanical technology.

Skills:

S05. Apply pattern recognition, artificial intelligence and statistical data analysis techniques to make objective, quantitative and
reproducible decisions in multidisciplinary problems.

S02. Educate well-trained and enthusiastic professionals with broad multidisciplinary knowledge of tools and technologies for
sustainable systems engineering. Training takes place in an international and multicultural environment to stimulate global
collaboration in addressing complex challenges in a wide range of application fields, such as logistics, transport, advanced production
systems, energy systems management and health improvement.

Competences:

C03. Manage the acquisition, organisation, analysis and presentation of data and information in the field of complex systems
engineering and critically assess the results obtained.

CO05. Propose advanced scientific and technological solutions to complex industrial challenges in areas such as intelligent production,
robotic systems, logistics, fault detection and predictive maintenance.

C02. Work in an interdisciplinary team, whether as a member or as a leader, with the aim of contributing to projects pragmatically
and responsibly and making commitments in view of the resources that are available.

TEACHING METHODOLOGY

Lectures

Laboratory classes
Laboratory practical work
Individual and group work

LEARNING OBJECTIVES OF THE SUBJECT

The aim of this course is to train students in methods to design and use intelligent sensor systems and their connection to the
Internet-of-Things, with special emphasis to Micro-Electromechanical Systems (MEMS)

STUDY LOAD
Type Hours Percentage
Hours small group 21,0 14.00
Self study 108,0 72.00
Hours large group 21,0 14.00

Total learning time: 150 h
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CONTENTS

The signal acquisition chain

Description:
Introduction to intelligent sensor systems and its signal acquisition stages. Microelectronics and amplifiers.

Specific objectives:
Analyze, design and use analog front-end stages for sensor signal acquisition

Related activities:

Lectures and application exercises.
Laboratory exercicises:

Sensor signal acquisition

Full-or-part-time: 30h
Theory classes: 4h
Laboratory classes: 4h
Guided activities: 2h
Self study : 20h

MEMS. The microfabrications process.

Description:
MEMS materials and the microfabrication process (Litography and other microfabrication techniques, Introduction to Process
integration)

Specific objectives:
Understand and know the different MEMS microfabrication process and materials.

Related activities:

Lectures and application exercises.
Laboratory exercises:

Fabrication of a model MEMS by masking

Full-or-part-time: 28h
Theory classes: 4h
Laboratory classes: 4h
Self study : 20h

MEMS structures and modeling

Description:
Description of the most common MEMS structures and their mechanical analysis.

Specific objectives:
Analyse MEMS structures and determine its fundamental parameters.

Related activities:

Lectures and application exercises.
Laboratory exercises:

MEMS simulation and experimental measures.

Full-or-part-time: 28h
Theory classes: 4h
Laboratory classes: 4h
Self study : 20h
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Digital signal processing and their implementation on microcontrollers

Description:
Description and use of the microcontroller system to acquire and process signals from sensors.

Specific objectives:
Use microcontroller systems for signal acquisition and wireless connection.

Related activities:

Lectures and application exercises.

Laboratory exercises:

Microcontroller system electronic circuit and its programming

Full-or-part-time: 32h
Theory classes: 4h
Laboratory classes: 6h
Guided activities: 2h
Self study : 20h

Networks

Description:

Data link layer for IoT: Wireless communication technologies, wire communciation technologies, Manet Networks. RFID,
Bluetooth.

Network layer for IoT: 6lowPAN, dynamic routing for wireless ad-hoc network.

Communication protocols for IoT: Service-oriented protocols (COAP, protocols based on the exchange of messages (MQTT),
Service discovery protocols.

Data processing for IoT: Cloud computing, Fog computing.

Specific objectives:
Understand current communication network protocols for IoT.
Know how to connect and internetwork devices, with real-time data processing.

Related activities:

Lectures and application exercises.

Laboratory:

Internet connection. Devices showing actual real-time monitoring, Exposition of device functionality as services — COAP protocol,
Machine-to-machine communications: Broadcast and MQTT application.

Full-or-part-time: 32h
Theory classes: 6h
Laboratory classes: 4h
Self study : 22h

GRADING SYSTEM

Final exam, Group assessments, Laboratory assessments

EXAMINATION RULES.

To be determined
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