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Background ¢ Integrating microcontrollers and FPGA plat-
Climate change, water scarcity, pathogens, and pest forms into a unified measurement setup
infestations increasingly threaten tree health. To re-
spond effectively to these challenges, it is essential to
monitor the physiological state of trees in real time.
One key indicator of tree stress is xylem embolism — e Characterizing the acoustic signatures of em-
the formation of air bubbles that interrupt the continu- bolism events

ous water column inside the xylem. When this water
column collapses, the affected conduit can no longer
transport sap from roots to leaves.

e Applying advanced signal-processing meth-
ods to detect low-energy UAEs

This internship offers hands-on experience at the in-
tersection of sensor technology, embedded systems,

and bioacoustics.
This process also generates Ultrasonic Acoustic

Emissions (UAEs). Detecting and analyzing these
emissions provides insight into the onset and severity
of embolism. If too many xylem vessels become em-
bolized, the tree can no longer sustain itself and ulti-
mately dies.
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Requirements

* Enrolled in a Bachelor’s program in Electrical En-
gineering, Physics or a related field
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Embolism

* Good programming skills (e.g. Python)

* Knowledge of standard signal processing methods

Project Description * Good command of English

The aim of this project is to develop a test environ-

ment for detecting ultrasonic acoustic emissions as-

sociated with xylem embolization. The intern will de-

sign and automate measurement workflows involving

microcontrollers, FPGA-based development boards, How to Apply

and high-performance ultrasonic sensors. If you are interested in this topic, send your CV and
grade report to:

* Experience in microcontrollers and embedded pro-
gramming is welcome

The work includes:

_ L ibfm.msa@xcit.tum.de
¢ Implementing automated data acquisition and

control scripts



