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Research @ TUM-AM

q Model Reduction
q Substructuring
q Data-Driven Reduction & Dynamics
q Joint Dynamics
q Flexible Multibody Dynamics
q Steady State Solution Techniques
q Humanoid Robots

“[…] Experimental and Numerical
Methods for Efficient Mechanical
System Dynamics Simulations, […]
Build Novel Robotic Systems.”
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Chair of Applied Mechanics @ TUM
Video of LOLA
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AM’s Humanoid Robot LOLA
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Data From Experiments & Simulations
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Measurement 
Points
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Sparse Identification of Non-Linear Dynamics
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Sparse Identification of Non-Linear Dynamics
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Sequentially Thresholded Least Squares (STLS)
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Simulated Example: Duffing Oscillator
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Simulated Example: Friction Slider
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Experimental Example: Crank-Shaft Mechanism
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Video of CSM
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Experimental Example: Crank-Shaft Mechanism
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200Hz
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Experimental Example: Crank-Shaft Mechanism
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Experimental Data:

Simulation Data:
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Take Home Messages
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q Data-driven identification of analytical expressions for unknown forces is possible

q Works reliably with numerical data, real-world application is more difficult

q Good              and excitation measurements are paramount
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ASME Teaser: Neural Networks for MBS
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Extra: Sequentially Thresholded Least Squares (STLS)
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