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mOve @ AUT @ DEIB @ PoliMI

mOve
Research group focused on control systems on vehicles
(20 years of experience)

• 8 Faculty
• 30+ PhD students
• 70+ MSc students
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mOve research activity

Research on advanced 
systems and control with 

focus on vehicles and 
mobility systems

Different kind of 
vehicles

Layers of control 
systems in vehicle 

and mobility 
systems
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DEIB @ PoliMI

Politecnico di Milano

Engineering school

Aerospace 

science and 

technology
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Materials and 
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Civil and 

Environmental 

Engineering

Electronics, Information and Bioengineering
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Computer Sciences
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Electric Engineering

Telecommunications

Bioengineering

Energy

Management, 
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Industrial

Mathematics Mechanics Physics

Architecture school

Urban studies

Built Environment 

and Construction 

engineering

Design school

Design

DEIB faculty: 
310 (about 20% 
of the whole
PoliMI)
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«vision»
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New mobility model

Big & heavy

Small & light

Fossil fuels

Electric & H2

Personal

Shared

Human-driven

Autonomous
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Remark: simultaneously-used cars

Active vehicles during a weekday (07/03/2018)

40 M   >   4M !?
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Remark: The real emissions…

CO2 cumulated emissions NOX cumulated emissions
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Electric car: unsuited for private ownership

0 days out of range
0 - 1 days out of range
0 - 2 days out of range
0 - 3  days out of range
0 - 4  days out of range
0 - 5  days out of range

Battery lifetime: 500.000+ Km

Vehicles mileage per year

Average mileage: 
10.000km/year
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CASE-STUDY
PROVINCIA DI BRESCIA / ESEMPIO DI RISULTATI

Electric, private (20-30%)   >      Autonomous (L4)         >                   MAAS              >          Electric (85-90%)

Consecutio – the “right” sequence of the events

Electric, personal car

(20% - 30%)

Autonomous

Level 3+ or more

Mobility As A Service -MAAS
Electric, MAAS

(85% - 90%)
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Bifurcation | landing point

Today: function & fun (40M)

"robo-taxi“ MAAS  = public transport (4-5M)
Emotional ("red") vehicles
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“Flagship project”: 

1000 Miglia Autonomous Drive (1000-MAD)



1000-MAD

High road 
diversity

High road 
diversity

Low time-extension Long time-extension

The challenge



Developement: MC20 Coupé «1000 Miglia»: MC20 Cielo

The car(s)



Authorization (D.M.70 «smart road»): 



Full-crossings of: 
➢ BRESCIA
➢ FERRARA
➢ MODENA
➢ PARMA
➢ MILANO
➢ BERGAMO

+
100km of A26 (ASPI)

Authorization 2023 (D.M.70 «smart road»): more 
than 200km!!!



The beginning: 1000 Miglia 2023 (project presentation)



1000 Miglia

2024

The goal: 2024 (the challenge)

Multiple testing rounds and events



1953 - Giannino 2023 - Matteo

The (special) co-driver



Un oggetto iconico
progettato dal Dipartimento di Design 
per materializzare l’intelligenza artificiale

Uno scrigno gioiello dalla trama organica 
con un’anima leggera, luminosa e interattiva

Modern art…



Urban fashion (the team)

Un teamwear progettato dal Dipartimento di Design 
caratterizzato da un look street 
vicino allo spirito dinamico del team di ricercatori 
che ha dato vita al progetto.

Un QR–code trasforma i capi in 
racconto dell’avventura della gara che per la squadra è 
l’avventura sulla frontiera della ricerca e della conoscenza.



Events & meetings
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1000-MAD: car setup



Requirements
Architectures

PerceptionSensing Architecture

Data Processing
Computing 

Architecture

Vehicle ControlActuation System

Components SupplyPower Architecture

Components Interconnection
Network 

Architecture

System Interface
HMI + Diagnostic 

Architecture



Results
Converted Maserati MC20
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1000-MAD: the simulation platform



The simulation requirement

DM 70/2018, Art. 11, c. 2, lettera c)

Requested 18.000Km of simulation of 
an autonomous car



The simulation domains

Simulations

• 6.000 Km: urban domain
• 6.000 Km: suburban domain
• 6.000 Km: highway domain

Urban Suburban Highway



Roundabouts Limited access areas (ZTL)

Closed roadsPedestrian crossings

The urban domain (6000 km): including…

Simulations



The urban domain (6000 km): including…

Simulations



City suburban /high-speed roads Critical crossings

RoadworksTunnels

The suburban domain (6000 km): including…

Simulations



The suburban domain (6000 km): including…

Simulations



Deceleration/acceleration lanes
Bridges

4-lanes highways

The highway domain (6000 km): including…

Simulations



The suburban domain (6000 km): including…

Simulations



Simulation environment
Multiple environmental conditions

Light, weather, etc…
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1000-MAD: some technical “focus”
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Leader-tracking autonomous mode (I)
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Leader-tracking autonomous mode (II)
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“Flagship projects”: 

Indy Autonomous Challenge (and A2RL)
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Autonomous Challenge @ CES (Las Vegas) 7/1/2023 (winners)   - TRIPLET!
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World record- (27/4/2022) - Space Florida launch&landing facility, at NASA Kennedy 

Space Center in Cape Canaveral, FL

New world record holder for a fully-autonomous car: 309.3kph=192.2mph (two-ways average, 
average over 1Km); 310.4kph=192.8mph (two-ways average, average over 100m); 
311.9kph=193.8mph (top speed). The previous record was held by Roborace since 2019 
(282,4kph=175,5mph, two-ways average, average over 100m).
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Intensive use of VI-grade simulation platform also for this project
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Autonomous Motorsport project: IAC  @ Milano-Monza 2023

Road-course high-speed

Localization with limited 
GNSS availability

Connectivity using 4g/5G 
network
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Direct Technology Transfer: AS.CAR.I

Focus: 
• on-circuit: ADAS for high-performance (Supersport, Hypersport) cars
• on-road: ESC+: new generation stability control systems (using extero-perception)
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Thanks for your attention

Sponsors are very WELCOME to support:
- 1000-MAD project
- Indy Autonomous Chellenge (PoliMOVE tam)
- Abu Dhabi Autonomous Racing League (PoliMOVE team)
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