
1

Hi!

Francesco Di Corato, PhD
Co-founder & Scientific Director

The Data Layer for the Physical World

License: Apache-2.0

Supporting



The Data Shift
From Classical Robotics to Physical-AI
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The bottleneck moved

For years, robotics was gated by control and 
algorithms.

Today it’s gated by data
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The multi-modal timeseries problem

Robotics data is acquisition-bound.

A GPS reading, an IMU sample, a camera frame 
are meaningful together  because they 
describe the same physical moment.

Async, multi-rate, physically bound: the 
timestamp  isn’t metadata. It’s the meaning .



5

The Robotics Data pillars

Schema
The Semantic rules

Channel
The data stream

Recording
The Ensemble
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Data as by-product

Recordings for tuning, debug and replay

Linear stream of messages as files.
Easy to write, hard to index, query or stream at  
scale .

No need for complex data architectures
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Some context from my past life…
At sea: online , real-time, GPS-denied

AUV - Sea Trials Acoustic SLAM

EKF tuning · bias & DVL velocity

On the road: oine , batch, at scale

HD map — aligned imagery, lane geometry (image from the web)
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Data became the Fuel

The model learns from experience.
The data becomes the asset.
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Aligned, i.e. “Synchronized”

Same time origin : One clock across all 
measurements Timestamp closest to sensor acquisition



Practical Example

Map-based on-line  localization
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The classical “Synchronization” concept
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“Synchronized” now means 2 things

Same time origin : One clock across all 
measurements

Dense dataframe : One row per tick, 
every sensor filled.

The second doesn’t replace the first. It’s built on top of it! 
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Organized: too much to keep in bags
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Saving is easy. Knowing when is not

Keep what maers.
Faults, disengagements, edge cases. What you keep is a SOTIF-like decision .



Typical autonomous driving 
acquisition sessions last ~60’.

How do we find the exact 3-second 
emergency braking event of a pedestrian 
crossing the road?
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Searching needs indexing

60 min acquisition

3 seconds event
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The AI-Certification Plan

Regulators already treat data as 
the safety case

EASA’s AI Roadmap 2.0 puts the data 
lifecycle at the center of assurance .

 https://www.easa.europa.eu/en/downloads/137919/en
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Certification and Sovereignty

Trustworthy = measurable, traceable, monitored.
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Many other needs…
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Data is the Fuel → Needs an Engine

None of that comes from a file

It comes from an architecture

Application

SDK

Engine

StorageObject store
Database

Querying
State Management

Event queue

Typed access

Ingestion
Retrieval
Querying

Our implementation: Mosaico
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francesco.dicorato@mosaico.dev

github.com/mosaico-labs/mosaico

docs.mosaico.dev

Want to know more?

mailto:francesco.dicorato@mosaico.dev
http://github.com/mosaico-labs/mosaico
http://docs.mosaico.dev

