
VT-Refine: Learning Bimanual Assembly with
Visuo-Tactile Feedback via Simulation Fine-Tuning

Presenter: B inghao Huang



3D-VITAC
Learning with Real Visuo-Tactile Data

RESEARCH OVERVIEW

Project 1



3D-VITAC
Learning with Real Visuo-Tactile Data

Still not Satisfied with Performance?

Project 1

RESEARCH OVERVIEW



3D-ViTac
Learning with Real Visuo-Tactile Data

Project 1
Real

Sim

RESEARCH OVERVIEW



Scaling Large-Scale Real Visuo-Tactile Data

3D-VITAC
Learning with Real Visuo-Tactile Data

Project 1

Project 2

Real

RESEARCH OVERVIEW



Scaling Large-Scale Real Visuo-Tactile Data

3D-VITAC
Learning with Real Visuo-Tactile Data

Project 1

Project 2

Real

RESEARCH OVERVIEW



In-the-wild Tactile Data can help with fine-grained manipulation!
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Scaling Visuo-Tactile Data in Simulation
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Can we enable robots 
with those abilities? 
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Train a Diffusion Policy 30 Demos

Train on 30 real data? Not Satisfied!







OUR TACTILE SIMULATION



OUR TACTILE SIMULATION

Top FPC (0.2 mm)

Bottom FPC (0.2 mm)

Force-Sensitive 
Film (0.1 mm)

12 by 32 Sensor 
Matrix (2mm Grid)

Spring-Damper System

𝑘𝑘𝑛𝑛 𝑘𝑘𝑑𝑑 Sampled Tactile Points 
on Contacting Surface

Real Tactile Sensor Sim Tactile Sensor



OUR TACTILE SIMULATION

K ey T akeaw ays :

N orm al force is  eas ier to 
s im ulate!
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Two Stage Policy Learning

30 Demos in Real
Collected within 30 mins

Sparse Reward
Easy to Extend a New Task



COMPARISONS:

Successful In-hand Adjustment

Fine-Tune w/ Tactile (Ours) Pre-Train w/ Tactile

Failed to Re-Align the Socket

w/ and w/o Fine-Tune



COMPARISONS

Accurate Insertion

Fine-Tune w/ Tactile (Ours) Fine-Tune w/o Tactile

Failed Re-Adjustment Attempt

w/ and w/o Tactile
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RESULTS

V isuo-tactile input leads  to m ore 
reliable and robust m anipulation!
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RESULTS

T he S im -to-R eal gap still exis ts  —
but fine-tuning helps  even m ore!
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RESULTS

V is ion, tactile, and control each 
play a role in the S im 2R eal gap!

K ey T akeaw ays :

w/ and w/o Tactile Calibration



Videos back from both academia and industry
：

We hope to democratize our sensor 
to robot learning community!



Videos back from both academia and industry
：

We hope to democratize our sensor 
to robot learning community!

We are continuously 
improving our sensor! 
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