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Driving the Future of Connected Vehicles
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Worladin2025: CooperativerDrving

© Cooperative perception

© (“see through” other sensors)

© Coordinated maneuvering B ]

© Automated driving ‘
coordination

© Cooperative positioning

© Ad-hoc Platooning

Source: CAR 2 CAR Communication Consor tium
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Source: CAR 2 CAR Communication Consortium
Autotalks is a contributing member of Car 2 Car Consortium
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herhyprdiviodeltorVeniclesConnectivity,

V2X

V2N

Direct communications

DSRC / C-V2X (PC5) for V2X operates in
the ITS band (5.9 GHz)
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DSRC/
C-VaX (PCs)
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V2\ o / V2P

V2X - Vehicle to Everything

Safety - mission critical 2 cybersecure, robust &
reliable, real-time, low latency, automotive grade

Network communications

LTE/5G for V2N operates in licensed
cellular spectrum
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V2N - Vehicle to Network

Infotainment - non-mission-critical, non-real-
time, non-secure, comes from consumer market

DSRC / C-V2X is independent of cellular network




4 addressing: US, EU, China, APAC markets
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(cellular modem agnostic)
ﬁ Leveraging



lop Global OElVisare Implementing V22X

“With the aim of increasing safety in /Cl::\ “Toyota will launch V2V &
road traffic, Volkswagen will enable N &/ 7 V2linthe US starting 2021”,
vehicles to communicate with each TOYOTA Already has 100K deployed
other as from 2019” vehicles in Japan
RENAULT
"Our main goal is to offer our fleet “A language needs to be
customers cars that are safer on the roads Ereﬁtid’dso all U\‘/e .Ler;.sors éan
e linked up... We believe C-

and improve the flow of traffic.....these -

vehicles 'talk' to each other and warn each V2X'is that connection that

other in real time” @ brings it all together.”

bos 3ci

“In 2020, SAIC-GM will begin
implementing connected vehicle (V2X) Cadillac to deploy V2X in a high
BMW showcases vehicle-to- technology that will connect vehicles volume SUV bv 2023

vehicle communication tech to other vehicles and infrastructure to

further enhance intelligence”




© Europe

© €500M investment
by 16 member
states (C-ROADS)

© In France, 2000km
of roads and inter-
city highways are
being equipped
with V2I

" © OQOver 20 states have

© Thousands of Road Side

active infrastructure
deployment projects
(details here)

Units are already
deployed
Government allocated
yearly $220M budget
for Smart City projects

Autotalks chipsets are
implemented across thousands
of Road Side Units and Onboard

Units in US, Europe and Asia



VZ2Xinisrael

© First 10MHz channel is allocated in the 5.9GHz band as

a pilot for V2X
© Allocation of two more channels requested

© Several pilot projects are underway




Effectiveness of ITS Connect

In Japan, approximately 40% of accidents at signalized
intersections-more than any other type-involve drivers turning right

M Right turn
M Left tum

Straight on
W Other

an (2011

“ITS Connect” would reduce
the risks of collisions when making
a right turn by approximately 40%’

Video footage of a safely executed right turn
involving a vehicle equipped with “ITS Connect”
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Genuine footage from a privately owned vehicle

Main intersections in Tokyo
equipped with Camera + V2X

Camera detects pedestrians
crossing / vehicles approaching

Alerts of possible collision is
sent to car equipped with V2X

High value for every vehicle
with V2X

Actual Results: 40% reduction in right turn accidents



https://www.c-roads.eu/platform.html
https://www.c-roads.eu/platform.html
https://www.c-roads.eu/platform.html
http://www.scoop.developpement-durable.gouv.fr/en/general-presentation-a9.html
http://www.scoop.developpement-durable.gouv.fr/en/general-presentation-a9.html
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V2X Sensor for
Autonomous Vehicles






Car in adjacent

Car braking ahead }
lane

Large truck in 100 m

Bus coming from
left

- — Where is a motorcycle? (source: Honda R&D)
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V2ZX EnaplessAutonomous DrVving
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© ADAS/AV features are costly © Vv2X amplifies the value of all
© >2K USD for Automated Level 3 sen;:ors across all connected

© Doubling/Tripling for each vehicles
sehlze] Leve © Both premium and economy
© V2X is a cost-efficient sensor vehicles benetit

GPS Introductory OEM pricing in addition to the base vehicle price
Combi ith readi fi Lidar ($thousands per vehicle) 3
ines with readings from Monitors the vehicle's surroundings, including 10 -
tachomeders, altimeters, and . the road, other vehicles, and pedestrians
gyroscopes for accurate positioning: Cost $50-$8000 o
Cost: $80.86,000 F
Video camera 5.7 5.5
Ultrasonic sensors Monitors the vehicle's 3
Measure the position surroundings and reads traffic lights 38 19 18
of abyects very close Cast (mona): $125-$150 3% 65
30 R Cost (stereo): $150-$200 &3 11 50
Cost: $15820 38 3.7
2.5 22 :Z :
oaomeuy sensors - 0 =
[w W and t Data connectivity Single-lane- Traffic jam Autor Highway Urban Fully
im, ove GPS P « Provides updates via cellular highway autopilot autopilot valet parking autopilot with autopilot autonomous
in tion : networks, such as for maps lane changing vehicle
Cost: $80.$120 and software
Mostly built-in already today Fully autonomou:
Features for partially autonomous vehicles vehicles
Central ECU Expectediintroduction 5516 2017 2017 2018 2022 2025
Analyzes all sensor input, appties — 9=an
the rules of the road, and cperates Monitor the vehicle's dings  Approximate cost after 4 ¢ 13 o5 18 23 A
steering, the accelerator, and the brakes Cost (tong range): $125-$150 ten years ($thousands) 2 : < < ' :
Cost: About SOW-200% of sensor Costs Cost (short range): $50-5100 M’
O o iy =5 -10 -7 5 -9
xx - Existing commercially viable technologies
xx -~ Requires technical development; cost estimates ane highly vasiable Mark OEM total cost
because different tech specifications are used in different applications 0 w
Sources: BOG research and analysis; expert nterviews. Source: BCG analysis.

Note: Because of rounding, not all numbers add up to the totals shown.

Source: Boston Consulting Group analysis


https://www.bcgperspectives.com/content/articles/automotive-consumer-insight-revolution-drivers-seat-road-autonomous-vehicles/?chapter=4

V2X Powers Autonomy.

V2X enables safe, predictable and affordable autonomous driving
* Coordination (road sharing, merging)
Cooperation (efficiency, platooning)
Complements other sensors
ldentifying Vulnerable Road Users

Knowing ahead with infrastructure communication

Camera

O s 9

Radar/Lidar
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2017-2018 .
V2X Solution

December 2016
10 global Toyota is main LPs

Tier-1 Hyundai Motors
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Viature Global V2X Selution -

Autotalks 2"d generation chipset is the most mature, truly
secure and top performing V2X chipset in the market

Chipset has been chosen for large production programs

Deployed in over 10 Tierl V2X platforms and promoted for
OEMs RFQs, demos and field trials

CRATON?2
The only dual-mode V2X SECTON
communication processor
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Thank you!

vaniv.sulkes@auto-talks.com
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