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Acquire skills from the kinds of data that humans learn from

Passive
Observation

Embodied
Practice

Failure
Experiences

Videos,
TeleOp

Execution
/ Rollouts

Failed 
Attempts

Sequence enables self improvement



This work

Action
Model
st -> at

Dynamics
Model

(st,at) -> st+1

Value
Model

s -> score

Human 
Videos

Claim: Representation enables X-embodiment

Goal: Autonomously improve from own rollouts and failures



Action
Model
st -> at

Dynamics
Model

(st,at) -> st+1

Value
Model

s -> score

Step-1
Pre-Training via
Human Videos

Step-2.1
Policy init using 

small TeleOp

Step-2.2
Adapt Dynamics & 

Value model via 
auto rollouts (VLM)

Step-3
Iterative self

Improvement loop

Pipeline

Human Priors Human2Robot
Adaptation

Rollout
Convert failure to 

supervision via DGAC



Step-1
Pre-Training using Human Videos



Action
Model

Dyn Model

Value
Model

Step-1: Pre-Training using Human Videos

Aux conditions.
E.g. language

Human Datasets:
HOI4D, Arti4D, EgoDex



Step-2
Human 2 Robot 

Adaptation

2.1 Policy
2.2 Dynamics and Value



Step-2.1: Policy init

01 / Data Collection
● Collect a small amount of 

teleoperation data Dtele

● Anchor the policy to the 
target environment

● Support multiple 
interaction modes

02 / Policy Init
● Start from 

human-pretrained policy
● Initialize robot policy with 

same architecture
● Train on Dtele using action 

loss L

03 / Conditioning
● Condition model on 

gripper-view 
observations mt

● Set improvement 
indicator It = 1 for all 
initialization samples

ât:t+H-1 = Π(st-H'+1:t, zt-H'+1:t ; mt, 
It)

Action
Model Πref

From Human Vids



Step-2.2: Adapt Dynamics & Value

01 / Why Adapt?

● Models don't transfer 
perfectly because robot 
bodies are different

● Mistakes and biases only 
show up when testing on 
the real robot

02 / How to Adapt

● Use real robot practice 
data to ground the AI 
models

● Tune predictions to fit the 
specific robot's unique 
actions

03 / Autonomous Scale

● Skip the high cost of 
humans guiding the robot 
manually

● Let AI suggest tasks while 
the robot practice-runs 
them on its own

● GPT-4 proposes plausible 
atomic interaction 
instructions (e.g., close 
the drawer), which the 
frozen human-pretrained 
policy then executes on 
the robot.

● These rollouts expose the 
models to robot states 
and natural failures

Dynamics
Model

Value
Model



Step-3
Iterative self improvement 



Only place 
where human 
is needed for 
determining 
the outcome

Succ / Fail

Keep on doing 
this. Here 

authors have 
used 2 rounds

Πadapted

Adapted

Adapted

This column models are 
from step-2: adaptation

Init with 
Dtele



DGAC: Dynamics Guided Action Correction

❌ Naive copy 
or repair

❌

retrieve the 
steering 

reference from 
Dsucc in two 

stages

Nearest task 
progress candidates

Nearest similar candidate

We know the timestep.
Query the velocity field over 

noisy action chunks

Compose ot and retrieved ot
Velocity fields

Dynamics Guided Action Correction:
Failure becomes supervision signal now for 

self improvement

✅



DGAC: Dynamics Guided Action Correction



Results



t-SNE Dynamics Viz



Ablations

For module specific ablations.
Please refer to the paper.



Limitations & Future Work

01
Human Supervision

● Relies on human annotations 
for rollout outcomes

● Needs foundation models 
for automated feedback

02
Horizon Limits

● Operates locally over 
short-horizon action chunks

● Requires extending to 
longer-horizon dynamics

03
Pretraining & Scale

● Scale pretraining to larger, 
diverse datasets

● Improves generalization 
across environments



Fin.
Q/A


