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Full-Stack PyTorch Robotics VLA:
From Data to Edge Via ExecuTorch/OpenVINO
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Robotics Then/Now
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End-to-end Robot Learning via GUI, CLI or API




GUI Experience

Projects
To croate a propect, start by Sefining your objectives. Then, design the data Flow Lo ensure proper processing
A each stage. Implement the required tools and technologies for automation, and feally, test the project to

conlirm it rens smocthly and meets your goals.

Test Project
=

« LAted Y0/27/200%, 94559 AM « Cameres: top, grabler « Datasets Back placerment

Demo project Place Block

« Edited 10/30/2025, 12:1):91 PM » Cameran: Sop, grabber + Datasets: first-cataset Bt 10/31/2005, TAR1S AM * Cameras: top, grabber + Datasets: rhecken/place block

test | New project

« Edted 10/31/2005, 293154 AM « Cameras: front. grabber « EOted 11/3/2025, 1529040 AM « Cameras: froot, grabber + Datasecs: Test Dataset for test progedt




CLI & APl Experience

(X ) cLl

data:
class path: physicalai.data.LeRobotDataModule
init args:
repo_id: lerobot/aloha sim transfer cube human

batch size: 8

model:
class path: physicalai.policies.Pi05
init args:
paligemma variant: lerobot/pusht
dtype: bfloatl6
chunk size: 50

learning rate: 2.5e-5

> physicalai fit --config config.yaml

® 0 API

from physicalai.data import LeRobotDataModule
from physicalai.policies import Pi05
from physicalai.train import Trainer

datamodule = LeRobotDataModule (
repo id="lerobot/aloha sim transfer cube human",
batch size=8,

policy = Pi05 (
paligemma variant="gemma 2b",
dtype="bfloatle",
chunk size=50,
learning rate=2.5e-5,

trainer = Trainer (max steps=10000, accelerator="xpu")
trainer.fit (policy, datamodule=datamodule)



Library Architecture: High-Level

Trainer

Fit Multi GPU

Validate Checkpoint

Test Logging / Trackers

Predict Callbacks

DataModule

Training

Validation

Test

Gyms

Policy

1t Party

3" Party (LeRobot)




Built-in Best Practices

i ] ? Result: Focus on research and product, not boilerplate inrastructure
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Policy Architecture

15t and 39 Party Policy Integration

First Party Policies 3™ Party - LeRobot

ACT ACT

SmolVLA Diffusion
PIO/PIO5 SmolVLA

Octo... PIO, PIOS, ...

Full Control Ecosystem

Custom Features 9+ Policies
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First Party Policy Integration

class ACT (Policy) :
"""Our ACT implementation with custom features.”"""

def init (self, chunk size: int = 100, ...):

super () . init ()
self.encoder = TransformerEncoder(...)
self.decoder = TransformerDecoder(...)

def forward(self, batch: Observation) -> Tensor:

encoded = self.encoder (batch.images["top"])

decoded = self.decoder (encoded, batch.states)

return self.action head(decoded)

def training step(self, batch, idx):

actions = self.forward (batch)
loss = F.mse loss(actions, batch.actions)
self.log("train loss", loss)

return loss

o

Benefits: Full control, Custom Features, Optimised




Third Party Policy Integration

LeRobot Universal Wrapper: One for All

class LeRobotPolicy (Policy) :
"""Universal wrapper for ANY LeRobot policy."""
def init (self, policy name: str, config kwargs: dict = None):

self.policy name = policy name # "act'", "diffusion", etc.

def setup(self, stage: str):
# Called by Lightning before training
# 1. Get policy class dynamically
policy cls = get policy class(self.policy name)

# 2. Extract features from dataset

dataset = self.trainer.datamodule.train dataset
input features = extract features(dataset, "input")
output features = extract features(dataset, "output")

# 3. Build config and instantiate
config = make policy config(
self.policy name,
input features,
output features,
**self. config kwargs

)
self. policy = policy cls(config, dataset.stats)




Third Party Policy Integration

LeRobot Universal Wrapper: One for All

(X ) cul

data:
class_path: physicalai.data.LeRobotDataModule
init args:
repo_id: lerobot/pusht
data_ format: lerobot

model:
class path: physicalai.policies.LeRobotPolicy
init args:
policy name: diffusion # « Just change this!
config kwargs:
num steps: 100
noise scheduler: ddpm

> physicalai fit --config config.yaml

sl

® 0 API

from physicalai.data import LeRobotDataModule
from physicalai.policies import LeRobotPolicy
from physicalai.train import Trainer

datamodule = LeRobotDataModule (
repo_id="lerobot/ pusht, data format="lerobot"

policy = LeRobotPolicy (
policy name="diffusion",
config kwargs={

"num steps": 100,
"noise scheduler": "ddpm",
}y
)
trainer = Trainer (max epochs=10, accelerator="xpu")

trainer.fit (policy, datamodule=datamodule)

'
-

f
@* Try different LeRobot policies without code changes!
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Third Party Policy Integration

LeRobot Explicit Wrapper

(X ) cLl

data:
class path: physicalai.data.LeRobotDataModule
init args:
repo_id: lerobot/pusht
batch size: 64

model :
class path: physicalai.policies.lerobot.Diffusion
init args:
n obs steps: 2
horizon: 16
n _action steps: 8
down dims: [512, 1024, 2048]

> physicalai fit --config config.yaml

® 0 API

from physicalai.data import LeRobotDataModule
from physicalai.policies.lerobot import Diffusion
from physicalai.train import Trainer

datamodule = LeRobotDataModule (
repo id="lerobot/pusht ",
batch size=64,

policy = Diffusion (
n_obs steps=2,
horizon=16,
n action steps=8,
down dims= (256, 512, 1024),

trainer = Trainer (max epochs=10, accelerator="xpu")
trainer.fit (policy, datamodule=datamodule)
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Inference Workflow




Optimized Al Performance on Intel Hardware

1 Model
2 Optimize

3 Deploy

®©penVIN®
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Optimized Al Performance on Intel Hardware

. OpenVINO
EXIR with Quantized lowered
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Key Features Key Benefits

L[] oOptimized for the Client = Platform Support

A Maximum Performance Quantization

Lo Deploy with Confidence .':-r

Sl

Model Support

@ Seamless PyTorch Workflow OO Configurability

®©penVIN® intelai



Model Export

trainer.fit (policy, datamodule)
# Training done!

# Load best checkpoint

best = trainer.checkpoint callback.best model path
policy = Policy.load from checkpoint (best)
policy.eval ()

# Export options
policy.export ("./model", backend="openvino")

policy.to openvino("model.bin", example input)

policy.export ("./model", backend="executorch")

policy.to executorch("model.pte", example input)
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Physical Al Framework: High-Level Overview

=] Unified Inference: A lightweight package with CLI and API parity

) Installation

> pip install physicalai

® 0 Inference via CLI

v

physicalai run \ # or phyai
--model hf://getiaction/act policy \

—-—robot robot.yaml

® 0 Inference via API

from physicalai.inference import InferenceModel
from physicalai.robots import S0101

policy = InferenceModel ("./exports/act policy")
robot = S0101.from config("robot.yaml")

with robot:
obs = robot.get observation()
action = policy.select action (obs)
robot.send action(action)

22



Read the blog Visit the poster

O PyTorch Model Compression API for a fast and precise inference in ExecuTorch u
Danill Lyakhov  Aamir Nazir  Andrey Anufriev  Alexander Dokuchaev I n e
——EUROPE 2026 —— Andrey Churkin  Liubov Talamanova Maksim Proshin @ Intel Corporation ®

Abstract Weight Compression — compress_pt2e Results
Gl Uisma 3.2 Weight Compression via compress_pt2e
Neural ——— i e
i (NNCF) B precision weight campression i

NNCF Compression AP

LCM Dreamshaper v7 Quantization

quantization for L iz quanti
encoder pre:
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