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What’s the Problem?

What’s our Insight?
(1) Designing a novel teleoperation 
interface (Mobile Manipulation 
RoboTurk) enables us to…

(2) Collect a first-of-its-kind large-
scale demonstration dataset that 
can be used to…

(3) train performant, error-aware 
imitation learning policies

Mobile Manipulation RoboTurk (MoMaRT)

Large-Scale Dataset

Key Takeaways

Error-Aware Policies
Domain

Challenges

Mobile
Manipulation (MM)

endows robots with diverse
capabilities

Imitation Learning

suffers from vast state 
space difficult to explore

promising in static 
manipulation and navigation
unexplored extensively in 
MM

Intuitive manipulative and locomotive control is non-trivial[1]

Possibly significant covariate shift at test time[2]
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Demonstrators
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MoMaRT enables allows users to directly teleoperate a
mobile manipulator arm + base with their smartphone[3] 

We collect a novel 
continuous control 

dataset to accelerate
future MM research

Tasks
5 Long-Horizon, Multi-Stage Simulated Kitchen Tasks

{
Kitchen Navigating Searching Articulation

1 Environment, Many Subtasks

We train a simple, but effective error-detector fully offline to 
detect out-of-distribution states[4]

Observation Conditional VAE Reconstruction

Intuition
At test time, high
reconstruction errors are 
likely to correspond to states 
unseen during training

Results

Synchronous arm and base 
control of robot

MoMaRT can quickly enable large-scale MM data collection

Large-Scale Dataset is publicly available to encourage 
diverse MM research (compositionality, transfer learning, …)
Error Detector method can improve MM safety without 
requiring any additional online data 
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