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Collaborative automotive community for real time, open road friction
identification and information sharing for mobile App ADAS

Advantages when integrating with OEM
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Fornr Motivation 1: Potential Friction
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No friction dependent ADAS Surface = High friction Cruising speed > 20 km/h
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The aim is to use a personal device to:

Collaborative - identify a critical road conditions

- send this information to a collaborative
cloud community

‘ - provide this information in advance to all
the other road’s users

Potential Friction

For accident prevention
| aM Safe
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Additional data used: Weather, Traffic,
Maps, Accidents ...

Central Artificial Intelligence:
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A map with the indication of the
road conditions is shown to the user

| aM Safe

<2 A A

Mappa Satellite

I \ 0.

o N @ %-;s

3 I“TU:: . . o
¥ "1?@ o L/é

'é@
%
T’.‘.
) —
. . ‘?f {
- AR

Google

-_
Dati mappa ©2017 Google Termini e condizioni d'uso

20

Strictly confidential. Any unauthorized usage is forbidden unless authorized by written



ioni Index

Ingegneria
iy

1 Collaborative approach

Collaborative

2 Potential friction ID

3 Adaptive Speed Limit Warning

Potential Friction

4 Conclusion

21
Strictly confidential. Any unauthorized usage is forbidden unless authorized by written



Y, 7 Potential Friction Identification

mgegperlc
: ..0.'. :V‘;"‘ o dry
a9y fq"{%r: * wet .
., * Real experimental data
A "y
$ "0‘.;;.;!”; ﬂ ¢ Same road
: [/ o o
. Yoy et = * Same car
 Same driver

 Two different road condition:
* Dry
* Wet

22
Strictly confidential. Any unauthorized usage is forbidden unless authorized by written




Y, 7 Potential Friction Identification

Ingegneria
— e —
60 r :
S .'/. e dry
0,0° (X "—"df' _ \ /\_—
AR ;. ‘J’G{%r: e wet E 40 ,A, /_\\_\- ~
.E& " = N \/
H @
’ et g pr 0P, e 8 20 ‘uf
3 v, M @
° X1 2%° o
° ° 0 L E E E
0 100 200 300 400 500 600
Distance [m]

In wet condition the
speed is on average lower

23
Strictly confidential. Any unauthorized usage is forbidden unless authorized by written




Potential Friction Identification

foni

Ingegneria

60 ¢ - - :
i';::m%"’f%' - g 40 \\,_\/Av/\:ﬁ- /~ Small difference in
. "o.,,._.w B ] 20\"’\ \\\\/‘j\\/‘ Iongitud.inal acs:eleratiqn
> '5...‘,...3:"? ? (something during braking)
| ) 0(-) 100 200 3(-)0 4(-)0 500 6(-)0

W W A NA\
AwvAY V“\(

0 100 200 300 400 500 600
Distance [m]

Longitudinal acceleration [m/52]|
o
{

24
Strictly confidential. Any unauthorized usage is forbidden unless authorized by written



Foni Potential Friction Identification

Ingegneria

o® () q 60
o 00005 o e dry _ \ /\_—
LT = NS A~
(1 3
’ ""-u.sﬁ, 8 20 \Y/
° " ° ‘ﬂ (9]
° %00 °
° % o0 ® % ot | | I
0 100 200 300 400 500 600

£ 4, _
% 2
g o W ‘V\WQ f\\v&\(ﬁ\ Lateral acceleration peaks are
g2 \ higher in dry condition
? o 100 200 300 400 500 600
v 8;
£
c 6
% 4 \
NN AR N
2 INLSSUAVNN
5 0O 100 200 300 400 500 600
Distance [m]

25
Strictly confidential. Any unauthorized usage is forbidden unless authorized by written




Y, 7 Potential Friction Identification

ingegneria

° .o.'.' .If:-'.* o dry
et BB é,%{%r: * wet
®_o ‘.
: P e
L I¥ X
} i TR
° () ° @ 0° o
° ®e% o0 ® %

60 . i i The dry condition cloud of
< 4 * el bsli.t e points is on average higher
o, % % o e .;.. o ‘b.. . .
= SEEAL ¥ S0t A L and larger with respect to

0] ° % ° ° L4 °
g% G T the wet one
0
-3 2 1 0 1 2 3
Longitudinal acceleration [m/sz]
60 :
— o ® .01. o o ® N .
E 40 ;'5.::3;: ?. .o.' ° ..
L L S TR
;g)_ 20 #.o o o, e ..‘: .. ® ®
0 i i i i
0 1 2 3 4 5 6 7
Lateral acceleration [m/sz]

26
Strictly confidential. Any unauthorized usage is forbidden unless authorized by written




jonfi Potential Friction Identification

Ingegneria

—— i, —

This behavior is statistically confirmed
on more than two passages and with
different drivers and vehicles?
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This behavior is statistically confirmed
on a different path?
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J AUTOMOTIVE

CarMaker

NUMERICAL SIMULATON

e To check the communication
with the cloud

* To populate the geodatabase

* To verify and train the friction
identification logic
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Algorithm to forecast which road will be travelled by
the vehicle in the near future.

Position Most Route

Speed Probable
Path

The integration with a navigator is NOT
necessary
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Reached target: to improve OEM ADAS systems

Friction dependent ADAS Surface = Low friction Cruising speed > 50 km/h
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