NIRA Dynamics - Virtual sensor pion=EEgE
that digitalizes the road surface

L ocation based live road surface solutions

Created from data out of NIRA proprietary edge software that continuously
measures the interaction between the tires and the road.

Edge software installed in high volume vehicle platforms

SEAT

Our USP - hyper local measurements

In contrast to for example community-based data services and pure
weather-based data services, NIRAs RS is based on actual
measurements from cars travelling on the roads, ensuring accurate and
precise alerts and map layers.
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100 000 Vehicles

Available Road Friction
Ambient temperature
Wet state

Road Surface Temperature

Dublin

DYNAMICS




Connected products

— Volkswagen Group
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OEM
Backend

User consent before sending data

NIRA
Backend

Using the unique volume power of the
Volkswagen Group with over
2.000.000 vehicles p.a.

RESULTS
Friction Map &
Roughness Map

Cars sharjpg theirexperiences

Already
available

in Europe &
North America

Fully anonymized
aggregated data
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ROAD HEALTH

WINTER ROAD
INSIGHTS
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: Rdad Health

Current Road state Potholes Follow-up KPI & Live Network Slippery

Road state trend (Monitoring work) historical status Alert
evaluation




The NIRA data types

A MULTITUDE OF ROAD CHARACTERISTICS POWERING A WIDE RANGE OF APPLICATIONS

Slippery road Slippery when wet Road state Potholes Wetness Surface temperature

QIRA



IRl Accuracy - Crowd sourcing

A Average Profile Roughness ® Average Crowdsourced Roughness

300
600 -
500- =2
" £
£ 400+ < 2001
£ =
el =
g 300 - . oo ) g 1501
o0 _ o AA 5 A - 'Z
A alen ..° ’:0.‘; Ao * . ®)
100 7 il 7Y A s o S doelest Sl ~A S 50
w- a Y o e &‘#Wm‘ notqf' ” cormned gy ¢ % 7 0 guy
O -
; . . . ' ' ' . . . 0 . ; . : :
138 140 142 144 146 148 150 152 154 156 158 0 50 11)001_1 lflgl(ini?n(i)) 250 300
Mile Marker — rofier
| Direction of Trave| |re—p
White paper written at Purdue University, Indiana Q IR A
Justin Anthony Mahlberg, Howell Li, Darcy M. Bullock, Dustin K. Leslie pYmAmes



https://www.mdpi.com/1424-8220/22/23/9109

Live Road Maintenance
services across Europe

In Europe, NIRA customers have been
consuming data for years:

@ .
VEVIA 0 g@ City of
S TRAFIKVERKET | Gothenburg

—  m— C¥ Rijkswaterstaat TRANSPO RT
SPEAB=E [ i SCOTLAND
and Water Management i

I

Autoliv =&

administratinn

'RSD CR

i
7
r EDITELSTVI SILNIC A DALNIC CR




