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Method: NoContactNoWorries

Problem: In-hand manipulation needs finger, object contact;

' ' - . Binary Simulation Binary Predicted
tactile sensors are costly, fragile, hard to scale. Training NoContactNoWorries Contacts .1 1. pop  Contacts Inference
| . . ' I | | Loss |
Idea: Infer binary fingertip contact from ego-centric RGB-D + S.Bmlal‘y <€ > LEAP Hand
. . . 1mulation -
proprioception, no tactile hardware. e )
" . " . | w ﬂ = V =
Method: A transformer fuses vision with joint states and reasons 2 é 7
over time — per-fingertip contact ¢; g Contact Head | 3
®(I;, Dy) > vt g A 5
. . . . . ~
Use: Predicted contact replaces oracle tactile in RL policies; | I'é ¢ =
sim-to-real, no retraining. | = Causal T
I S
RGB Frame chonv (f t ) Shansigancr 'g !
Contributions L ;
: LEAP Hal'ld RGB'D Feature Zt *
o . . . . Extractor (F e
Pseudo-tactile signal from RGB-D + proprioception, no tactile Current Joint xtractor (Frozen)
Positions
hardware. . . a ] X
Pose-conditioned cross-attention: reactive g + anticipatory - 1
q com Previous Joint Command Positions o . l a Previous Joint Command Positions
' 4 | i
Causal temporal reasoning: motion cues, not single-frame g “ I
roximit I com com R16 Q-
proximity. | | /Y % —HEK com a;™" < q
Drop-in surrogate: sim-to-real on the LEAP hand; generalizes c Policy — RN RECEER ;- Bl ¢,  [Policy t
: t
to novel objects. > . ” . Predicted Binary)
Cross Attention Gontacts
Contact Prediction Simulation Results: In-Hand Rotation Hardware Results: In-Hand Rotation
I, D,
0-93 I 0-85 0-79 — 0-51 Seen Object: Star . —1 f Novel ObjeCt: Letter R .
F1 — visible / occl. vision-only, occluded q“ ds
Using Ground Truth Contacts Using Null Contacts Using Random Contacts N q™ q“
! R R
~610 “l| || a .| B38| | g | g At "o @ —> RLPolicy Nw—s & —> R Policy
61 /0 8 ms o © E = Qoo ; . 1000 . : prsoviding
frames self-occluded inference (20 Hz) l l l l l l l l l J l J GrgunliT:“th Qe J l q: J l
RL Policy RL Policy RL Policy RL Policy
1 1
~Model  Vis. Occl.
RL Policy Being executed on LEAP Hand RL Policy Being executed on LEAP Hand RL Policy Being executed on LEAP Hand
Full (Proposed) 0.93 0.85 = 4
’"l" hn"’ A '
Pose-only (best) 0.75 0.81 P i 7 ot ’ fgs,
Vision-only  0.79 0.51 $ S y " <
§ X \, A
Kinematic depth 0.81 0.54 W \
Success Success
No Hardware Contact
No Contact 3

Sensors Used

Robust under occlusion; vision-only & depth baselines collapse.
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Takeaway. Pose-conditioned cross-attention + causal temporal fusion turn RGB-D and proprioception into a drop-in contact signal, near-oracle in-hand rotation on real hardware, no tactile sensors, no retraining.
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