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Large-Scale Multi-Task Datasets play a critical role in 

Robot Learning
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But they take months of effort to 

collect, and we don't even understand 

what kind of data matters!

Large-Scale Multi-Task Datasets play a 

critical role in Robot Learning

How can we know…

1. where to focus when collecting 

large-scale datasets?

2. how to use existing large-scale 

datasets?



To this end, we present…

MimicLabs
An end-to-end system to 

build your own robotics datasets 
in simulation

MimicLabs Study
A data-composition study around 

large-scale data collection and retrieval

MimicLabs Dataset
A large-scale dataset for doing 

systematic studies in robot learning



MimicLabs
Build your own robotics datasets.



Scene

Campose

Composition Distribution

Task

…

Synthetic Dataset Generation with 

Controlled Composition

Procedural Dataset Generator



Describe your task as a BDDL

A single config to describe your task

 Scene

 Object and receptacle placements

 Camera poses

 Initial and goal predicates

 Demonstration predicates

Previously used in multiple open-source projects 
including BEHAVIOR and LIBERO



Choose among 8 scenes



Control individual dimensions of variation 

in your task

Camera pose Table texture

Spatial ArrangementsObject texture

Base variation



Many use cases: Test robustness to

geometric changes

Train on manipulating a 

certain object geometry

Test on novel objects



Many use cases: swap out a distractor

Train on certain distractors Add new distractors during testing



Data Collection with Subgoal Checking

Meta Quest

Collect expert data using your device of choice

Space Mouse



Integration with MimicGen enables large-scale 
data generation



MimicLabs Dataset

A large simulation dataset constructed to study a variety of 
problems in robot learning!



MimicLabs Study

What data should I collect next to 

improve the dataset utility?

What data should I retrieve from a 

foundation dataset to improve my 

task performance?

Collector’s perspective Retriever’s perspective



MimicLabs Study

Collector’s perspective
Analyzing one dimension at a time

Choose a target 

distribution

Collect little data 

outside the target 

distribution → test if 

co-training helps

If not, test if increasing 

variation helps



MimicLabs Study

Collector’s perspective
Construct multiple co-training distributions for 

each target DV



MimicLabs Study

Collector’s perspective
Test which data variation helps 

with target-cotrain misalignment



MimicLabs Study

Collector’s perspective

Less diverse and 

misaligned camera 

poses prevent skill 

transfer

Co-training with minimal 

variation in object textures 

is sufficient for downstream 

success

Spatial coverage is 

critical to downstream 

success!



MimicLabs Study

Retriever’s perspective

Object texture alignments 

have limited impact on 

performance after retrieval.

Spatial alignment is 

critical to downstream 

success!

Aligning camera 

poses enables better 

transfer of skills.



Checkout our study paper!

What Matters in Learning from Large-
Scale Datasets for Robot Manipulation

ICLR 2025

Website: robo-mimiclabs.github.io
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