
 

 

Master’s Thesis 

Decoding Motor Unit Synergies: Insights from Intramuscular EMG of the 
Quadriceps 

Thesis description: 

Understanding how the nervous system coordinates muscle activity, and how this 
coordination changes in response to training  is a fundamental question in neuroscience 
and sports science. Strength training is known to induce neural adaptations, yet how 
common synaptic input is distributed across motor units from synergistic muscles, and 
how this organization changes with training, remains poorly understood. 

This thesis investigates neural adaptations to a supervised four-week strength training 
intervention in the quadriceps muscle group. Using intramuscular EMG recordings from 
nine needle electrodes distributed across the quadriceps,  acquired before and after the 
training period, the project examines how shared neural drive and motor unit synergies 
are reorganized following training. The dataset spans multiple movement tasks, each 
targeting distinct aspects of neural coordination. Using motor unit decomposition and 
data-driven analysis, the thesis aims to characterise training-induced changes in 
common input organisation at the level of individual motor units. The specific research 
focus will be defined in collaboration with the candidate, offering room to shape the 
direction of the project. 

Application: 

Please provide a short CV, transcript of records, and preferred start date to 
finja.beermann@fau.de 

https://www.nsquared.tf.fau.de/ 
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