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Research @ TUM- Applied Mechanics

q Data-Driven Reduction & Dynamics
q Joint Dynamics
q Flexible MBS & FEM
q Humanoid Robots

“[…] Numerical and Experimental
Methods for Efficient Mechanical
System Dynamics Simulations, […]
Build Novel Robotic Systems.”
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AM’s Humanoid Robot LOLA
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Data From Experiments & Simulations
Measurement 

Points
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Numerical Examples
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Neural Network Goal
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Network Architecture
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Previous States
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Closed Loop Training
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Root Mean Square Error        Relative Area Error
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Analytical Integration
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Analytical Integration
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Analytical Integration
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Analytical Integration
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Extrapolation
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Extrapolation
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Extrapolation
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Branched Neural Network
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Extrapolation
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Teaser: 
Flexible bodies   Real-world data
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Take Home Messages

T. Slimak, A. Zwölfer, B. Todorov, D. Rixen – IDETC2023-112087

https://gitlab.lrz.de/tomas.slimak/asme-idetc2023-112087

q Data-driven identification of MBS dynamics is possible

q Expert understanding of neural network design is required

q Extrapolation using neural networks is feasible

https://gitlab.lrz.de/tomas.slimak/asme-idetc2023-112087
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