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(b) Surface Geometry SDF (c) Surface Appearance Field Grinding. Scans (left) and height profiles (right). In simulation and reality, pass 1 turns the rounded crest Takeaway

into a plateau and pass 2 lowers it. The plateaus differ in height and slope, most after pass 2.

Isaac Sim + Newton. An SDF ¢ stores the geometry and a RoboFin3D, a physics-based simulation platform for grinding and

surface field D stores sanding progress in one shared GPU Grinding: removed volume Sanding: exposed region sanqling, can !ower the barrier of industrial robotig surface finishing,
buffer. Contact, field updates, and rendering read the fields Real Sim Error making experiments cheaper and more reproducible.

directly, with no intermediate mesh extraction. Pass1 1391 111.0 20.2% 0_81 0_89 Future work
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. ,  Improving contact and removal models to better match real results
Simulated D > 1 vs. exposed substrate in the : . . . .
Seaen e dilEned] e (e 6.5 arne) <15 29% » Speeding up contact computation for real-time simulation
Iarger., Kp/h, is fitted to the pass 1 scan. » Quantifying the sim-to-real gap across more workpieces and parameters
« Evaluating control policies in simulation before real deployment

Cumulative volume in mm?: error relative to Real.
k is fitted to the pass 1 volume, then contact
p: contact pressure; pc: threshold pressure; vg)ip: sliding speed stiffness and p. to height profiles.

Sanding D =% fo p Veip d7, coating removed at D = 1
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