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MOTIVATION TAKE AWAY

Deformable objects appear in many robotics tasks, from * Estimate physical parameters from real
manipulation to simulation. Modeling their physical behavior deformation data.

such as mass and stiffness is quite challenging.  ARAP-based simulation + parameter

Our goal: create a method to adapt a physical model to match optimization.

the behavior of a real object. * Application to robotic manipulation tasks.

PROPOSED METHOD SIMULATED EXPERIMENTS

We base our approach on the dynamic As- Simulated objects (plane, sphere, toroid, ...) deformed interactively
Rigid-As-Possible (ARAP) [1] model by dragging handle points.

implemented in C++ using Libigl [2].
We optimize the mass matrix and stiffness

parameter (S) by minimizing the difference
with a known ground-truth deformation.
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This process enables the model to adapt to "
different physical behaviors.
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Each row corresponds to a different piece of fabric. In each case: error maps before and after optimization
(left), captured image (center), and RMSE vs stiffness plot (right).

and optimized them to
minimize error.

CONCLUSION SPONSORING

Significant error reduction is observed after optimization in This work was supported by Grant REMAIN - S1/1.1/E0111
both simulation and real cases. (Interreg Sudoe Programme, ERDF), Grants PID2021-

1241370B-100 and TED2021-130224B-100
(MCIN/AEI/10.13039/501100011033, ERDF A way of making
Europe, European Union NextGenerationEU/PRTR), Programa
Future work includes further validation with different de Becas y Ayudas del Instituto de Investigacidn en Ingenieria

objects and configurations. de Aragdn (13A).

Different mass and stiffness combinations can lead to similar
deformations.

1] Sorkine, O., & Alexa, M. (2007). As-Rigid-As-Possible Surface Modeling. Eurographics Symp. on Geometry Processing.

2] Libigl. As-Rigid-As-Possible Deformation. https://libigl.github.io/tutorial/#as-rigid-as-possible.
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