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Inhaltsangabe

1. Basics of chemistry and physics (electronics);
2. Basics of sensors and measurement techniques;

3. Overview and operational principles of chemical, optical, physical

and biosensors;

4. Applications of sensor systems to food science and agriculture;

5. Sensor data analysis basics;
6. Outlook in future sensor technologies.




Freie Universitat Bozen

unibz Libera Universita di Bolzano
=== Universita Liedia de Bulsan

Themen der
Lehrveranstaltung

1. Basic concepts of chemistry and physics (electronics)

Review of general chemistry: atoms, molecules, chemical bonds,
reactions, and solutions.

Principles of physics applied to sensors: electricity, magnetism,
conduction, semiconductors.

Fundamentals of electronics: resistance, capacitance, inductance,
basic circuits, and electrical signals.

2. Fundamentals of sensors and measurement techniques
Definition of sensors and actuators, characteristic parameters
(sensitivity, selectivity, dynamic range, response time).
Classification of sensors based on their operating principle.
Measurement techniques: signal acquisition, conditioning, and
transmission.

Concepts of calibration, accuracy, precision, and measurement
uncertainty.

3. Overview and operating principles of chemical, optical, physical,
and biosensors

Chemical sensors: electrochemical, gas, ion, spectroscopic.

Optical sensors: absorption, fluorescence, NIR and Raman
spectroscopy, optical fibers.

Physical sensors: temperature, pressure, humidity, motion, images
(vision systems).

Biosensors: biological components (enzymes, antibodies, DNA),
transducers, and biomedical and agri-food applications.

4. Applications of sensor systems in food science and agriculture
Monitoring food quality and safety (freshness, contaminants, shelf
life).

Sensors for controlling processing and preservation processes.
Integration with IoT systems and sensor networks for real-time
monitoring.

5. Basics of sensor data analysis

Introduction to data acquisition and pre-processing.

Basic concepts of multivariate analysis (PCA, regression) and
machine learning for sensor data.

Data visualization and interpretation for decision support.
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6. Perspectives on innovative technologies

Emerging developments in materials and nanotechnologies for
Sensors.

Edible electronics

Stichwérter Sensors & Transducers; Measurement Techniques; Data Analysis;
Food Quality & Safety; Innovation & Sustainability; Biosensors
Empfohlene
Voraussetzungen
Propddeutische None
Lehrveranstaltungen
Unterrichtsform Class hours are divided into:
- Presentations and theoretical lessons in the classroom,
- Exercises and laboratory sessions.
The material (notes, presentations, videos, reading and learning
material, etc.) for lessons, exercises, and laboratories will be
provided by the instructor and will be available before the lesson.
Anwesenheitspflicht No

Spezifische Bildungsziele
und erwartete
Lernergebnisse

Knowledge and understanding of how sensors work, of the
advantages/disadvantage of competing technologies and of the
potential application fields.

Applying knowledge and understanding in scientific and
professional environments.

Making judgments when assessing different solutions for a given
scientific or technical problem on the basis of performance and on
the trade-off with cost.

Communication skills in presenting scientific results in written and
oral form, in particular using an appropriate English language.
Learning skills concerning the ability to find information on the web
and assess their validity, to use and transmit the technical
knowledge acquired in the course.

Spezifisches Bildungsziel
und erwartete

Lernergebnisse (zuséatzliche

Informationen)

Art der Priifung

Assessment takes place in two stages: an intermediate multiple-
choice exam on the first theoretical part of the course and a final
oral exam aimed at testing theoretical knowledge, presentation
skills, and practical knowledge acquired during the course.
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The oral part consists of a scientific presentation (with the aid of
PowerPoint) on a specific topic to be prepared individually at
home, followed by specific questions on the course and laboratory
topics.

Bewertungskriterien

The assessment criteria are accuracy and clarity of answers,
mastery of oral presentations (including the language of
instruction), depth of knowledge acquired, and critical thinking
skills. In addition, the ability to establish relationships between
different topics will be assessed.

Pflichtliteratur

The material (notes, presentations, videos, reading and learning
material, etc.) for lessons, exercises, and laboratories will be
provided by the instructor and will be available before the lesson.

Weiterfiihrende Literatur

Weitere Informationen

Ziele fiir nachhaltige
Entwicklung (SDGs)

Kein Hunger, Nachhaltiger Konsum und Produktion, Industrie,
Innovation und Infrastruktur




