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Self-driving
Vehicle

Main embedded compute unit

CPU: 12 Core @ 3.6Ghz
RAM: 96GB
GPU: Nvidia RTXA4000
SSD: +2TB
LAN: 10GbE
CAN-BUS: 8 CAN-FD
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@ Introduction

Research project: REAL T(STEM
Advances in Twin-in-the-Loop system design l 7
. J
What is the Twin-in-the-Loop (TiL) paradigm? x = f(x,u)
y = h(x,h)
EXPLICIT
DIGITAL TWIN CONTROL-ORIENTED
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@ Results
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| @ TiL-Control

Control flow design

A
@ @ Traditional framework

Vehicle controls development goes through many
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e \
> uO . ~ v yO
C(6 :M >
A7 ( 0) SIMPLE MODEL
Y J
e \
> U ﬁ y
C(6 > >
T ( S) DIGITAL TWIN
7 = J

.

e o

v -
VEHICLE

| DX

POLITECNICO
MILANO 1863

Twin-Loop framework

Digital twin directly used on-board to control the
vehicle;

Controltuned on the simulator — simple
compensator added.

/

o

Y,

1C(65)

o |

DIGITAL TWIN

-
g, =
+ VEHICLE
Us

A

) -

1000 MAD



@ TiL-Control

Results
@ @ 0‘4 ] A [
---ref. (A\) - MPC
0.3 . . ref. (\) - TiL-C B
' TiL-C has a much better tracking! —MPC
— TiL-C
- tracking error [% =02 i |
,<
_ 0 1 AR /\VA\_/AVAVA'A-" ]
0 § \/ | | | | | | \ |
1 1.5 2 2.5 3 3.5 4 4.5 5) 5.5
+95% 0.4 I | I a
0.3 TiL-C has a much better tracking! i
ozl 7 _
. ~
TiL outperforms /\ N
(| S O \]K\VAV‘—'—‘ - e e SR PN WA
the state-of-the-art \/
MPC 0 | | | | | | _
1 1.5 2 2.5 3 3.5 4 4.5 ) 5.5
Time [s]

POLITECNICO
MILANO 1863

1000 MAD



O

Future of mobility

@ Projects

Next challenge

Digitaltesting

Perception training

Full stacktesting

Dynamic

| simulation
@I—GRADE

L2

Next challenge

1000Miglia

Project start-up

POLITECNICO
MILANO 1863

fs

2022

POLITECNICO
MILANO 1863

2023

T20

June-2024

Sep-2024

'ﬂ +30

2025

) -

1000 MAD



POLITECNICO (‘ -V R ADE 1000 S < \: >

MILANO 1863 MIGLIA

1000 MAD

Driving Innovation:
Leveraging VI-grade Simulator for Autonomous Perception
and
Control Optimization

Alberto Lucchini
Tecnologist@PoliMI




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35

