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Main themes In information and communication technologies (ICTs), embedded systems are computing systems that interact
with the physical world with a dedicated function. They fill up our industrial world: from cash machines to consumer
connected objects and 10T devices to automotive regulation systems to production-line control systems to medical
equipment.

This integrated project deals with wireless embedded sensing systems and their core technologies from both
the disciplines of the Master degree in electrical engineering (electronic circuits and systems, communication
systems, information and signal processing, cryptography, electronic materials and devices, and energy) and from
embedded software programming. We will specifically practice the multi-objective optimization of these embedded
systems with respect to sensing performance, communication range, robustness, power consumption and resource
usage.

Within the social-ecological transition, an important point is to use technologies like ICTs for meaningful applications
with positive societal and/or environmental outcomes. In this project, we will focus on an audio monitoring system
for natural ecosystem preservation.

Learning outcomes At the end of this learning unit, the student is able to :
a. Contribution of the activity to the learning outcomes of the program

In view of the LO reference framework of the "Master in Electrical Engineering”, this course contributes to the
development, acquisition and evaluation of the following learning outcomes:

*L01.1,1.2and 1.3
*«L02.1,2.2,2.3,2.4and 2.5
*L04.1,4.2,43and 4.4
*L0O5.1,5.4,55and 5.6
*L0O6.2 and 6.4

b. Learning outcomes
After this course, the students in electrical engineering should be able to:

«identify the limiting factors (bottlenecks) on performance in a wireless embedded sensing system: sensing
performance, communication performance, security, resource usage;

* propose, implement and characterize a multi-objective optimization in a wireless embedded sensing system
with respect to sensing performance, communication performance, hardware resource usage, security;

« evaluate experimentally the robustness of a wireless embedded sensing system against various environmental
conditions and link them to its internal technical characteristics.

Evaluation methods See the French version.

Teaching methods Most of the work consists in the project realization in groups of students, with regular meetings with the teaching
team. It may also includes a few lectures to introduce related advanced techniques.

The topic of this project was specifically selected for its target contribution to sustainability and the socio-ecological
transition through the preservation of natural forest ecosystems.

Content This project builds on the technologies and concepts already learned in the course LELEC2102 Integration of
Wireless Embedded Sensing Systems (embedded systems, wireless communications, digital electronic systems,
audio signal processing and data security), and may also feature the following technologies that the student can
choose to study and practice in function of their personal interest.

* Analog electronics for acoustic sensor interface and audio signal conditioning,
* Photovoltaic energy harvesting and battery management.

Inline resources https://moodle.uclouvain.be/course/view.php?id=4829
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Programmes containing this learning unit (UE)
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Learning outcomes

Master [120] in Electrical
Engineering

ELEC2M
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