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Why Object Trajectory GMT Architecture Experiments
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Synthesizing controllable 6-DOF object 
manipulation trajectories in 3D 
environments is essential for enabling 
robots to interact with complex scenes. 

Problem Formulation
We learn a conditional distribution over future 
object motion:

where 𝑋1:𝐻 is the observed 6-DOF history, 𝐺 is 
the target end pose, and 𝑆 contains scene point 
clouds and fixture bounding boxes. 

The model predicts the remaining future 
trajectory that is both scene-consistent and 
goal-directed

Key Design

Method ADE[m] ↓ FDE[m] ↓ FD[m] ↓ AC[m] ↑ CR[%] ↓
GIMO [3] 0.411 0.654 0.780 0.002 11.8%

CHOIS [4] 0.446 0.589 0.760 0.009 12.0%

GMT (Ours) 0.283 0.034 0.391 0.037 10.3%

Method ADE[m] ↓ FDE[m] ↓ FD[m] ↓ AC[m] ↑ CR[%] ↓

GIMO [3] 0.982 1.401 1.511 0.140 19.6

CHOIS [4] 0.853 1.062 1.209 0.283 9.3

GMT (Ours) 0.366 0.072 0.438 0.402 13.1

• Controlled Scenarios (Aria Digital Twin Dataset [1])

• Realistic Scenarios (HD-EPIC Dataset [2])
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Egocentric Video Preprocessing

Object-centric generation: predict object motion directly instead 
of modeling it as a byproduct of human motion.
Tailored conditioning: combine local geometry, fixture semantics, 
language description, and goal pose.
Geometry-first fusion: hierarchical transformer fusion improves 
spatial feasibility, long-horizon stability, and goal alignment.
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