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Research problem Real-to-sim-to-real adaptation Experimental results

Real-world traversal success (%)

How can a humanoid cross difficult terrain unseen 1 Pre-train 2 Adapt in simulation

' -traitnina?
during pre-training” et i i BTTT-1 (ours) = Pre-train

Reconstruct the target scene, fine-tune a pre-trained policy In
simulation, then deploy the adapted policy on the robot.
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100k PPO iterations on 200 Reconstruct the target terrain. Deploy at 50 Hz with no further Trapezoidl
procedural terrains across five Fully fine-tune the pre-trained policy updates on the robot. Trapezoid 2
terrain families. policy on Iits mesh.

Perceptive policy

Depth history - CNN + proprioception - Actor - 29 joint targets

Asymmetric actor-critic with task, regularization, safety and AMP-style rewards.
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Metric geometry for reliable transfer
5 real-world trials per terrain. Boston remains unsuccessful after adaptation.

Inferred Depth

Rapid specialization
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Terrain [ group TTT-1 iterations

Mixed terrain 10 of 13 terrains <120
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~ | Real-World Depth
1. Real-World Capture 2. Feed-forward Reconstruction 3. Scale Recovery 4. Physically-consistent Frame Alignment

Iterations to 97% simulation success. TTT-13 converges at 1,500 iterations with comparable

final success: 99.56% vs. 99.83% for TTT-1.
Sensor depth recovers metric scale. Ground and start/goal semantics align gravity and traversal direction. Scope: manual capture and workstation fine-tuning. Transter to unrelated terrains is imited. Benefits
Legged traversal using foot contacts only. Ground contact or falling counts as failure. over stronger generalist policies remain untested.

TL;DR TTT-Parkour adapts a pre-trained humanoid policy to unseen terrain through RGB-D mesh reconstruction and test-time training in simulation, enabling direct
deployment on real robots for parkour in about 10 minutes end to end on most tested terrains.



