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Vulnerable Road User Protection
Safety Statistics & Market Needs

road deaths worldwide annually

of the fatalities are pedestrians,
cyclists, and motorcyclists

(WHO, 2018)*

fatalities happen on open
roads (not at intersections)

A pedestrian is killed in a traffic crash
A pedestrian gets injured in a traffic crash
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Safe and Dynamic Driving
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< VRU Protection based on Cloud solution VRU
s - * Based on 5G / MEC (low latency/managed Network) Protection
s * Flexible hotspot allocation via dynamic geofencing Goal
a > S * Involved “parties”: all vehicles, all VRU’s with 5G device
5 8% 100%
3 28
® © 5 VRU Protection based on Intelligent Infrastructure
P enaiiros > = a ° Based on V2X technology, infrastructure upgrade (Cam, Radar,
‘GEJ 8 » Safety support for local accident hotspot
= * Involved “parties”: infrastructure, V2X enabled devices
o (vehicles, buses, ..)
@ Vehiclé-only VRU Protection VRU
o * Based onin-vehicle sensors . |ntegrated features (examples): : .
% + No connectivity BI?nd Spot Detecti(on, A5 @ Protection
x * NCAP capable 360-degree surround view 60%

* Right-Turn Assist




Critical Use Cases — Overview (References)

Car vs Motorcycle 2% I I | 21% I I | 31% I | 11% I I |
Car vs Bicycle 47% 5% 359 TR T 6%
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Car vs Pedestrian 26% 4% 59%
I I I fVRu I 1VRU fVRu 1VRU

Truck vs VRU 27% @a!a 12% G MR -ﬁﬁaﬂa ﬁana
Parking Construction Area
Dooring PT AV dispatch (on demand service)
Tram/Rail Confined space




Why Cloud based VRU Protection
Towards ZERO Accident; SW & Services based solution

Protection
60% accidents at
intersection:

30%
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Architecture — Cloud based Solution

Collision Warning Service (HOTSPOT)
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Architecture — Cloud based Solution / Enhancements

Low Latency Cloud - MEC (Multi access Edge Computing)

Collision Warning Service - Further Services, e.g.
\ew< - Sense (Detection, Sensors/Map) k 1 3 - GLOSA _
Aﬁ‘ - Plan (Prediction Calculation — Al based) g «——| - [Inelligent ntersection
. - Speed Advice
- Act (Warning Strategy) k = - Railway crossing
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:l - Operator Dashboard —
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Green Light opt.
Speed Advise

# Preemption
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Our Highlights

High Performance/Low Latency solution
via integration of enhanced Telecom network
capabilities

: simplified deployment via SW and Services
driven approach; traffic infrastructure upgrade on
demand

multitude of Use Cases, ease of integration of
all traffic participants including AD Shuttles, bikers,
pedestrians, last mile delivery robots

combination with further services (like | Lo s : ~ 13 P
Intersection Monitoring, traffic light integration, traffic = m@[’-ﬁ'

rules violation warning services) e

running PoC’s in Asia and Europe
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VRU & RU Collision avoidance strategy = VRU group: Cyclists

INFORMATION WARNING MITIGATION
TTC >4 sec TTC 4 -2 sec TTC 1- Osec
Emergency
braking

Passenger cars:
activate active
hood, roof edge

POST COLLISION
-1 — (-)30sec
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451

Collision warning
Exterior HMI ‘

41
Notification of VRU
travelling nearby;
configurable

Preview of
hazardous route
sections

Route planning
based on VRU's
profile

Activate cyclist
airbag

Notification of

Age, bike type, route : q RY travelling o
preferences, warning ne_arby; olfision
sensitivity level, p configurable Warning

warning modalities

Preview of

hazardous route Vibration,
sections < one handle;

V R U Ap p directed

! Strong vibration
saflr both handles
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