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NEXYAD deck

We Save Lives
=

SafetyNex: a game changer embedded Al software for automotive
. Autonomous Vehicle
. ADAS ‘Advanced Driver Assistance Systems)
. Connected Vehicle and telematics
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INNOVATION CONCEPTS
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a game changer

20 years of boostrapping R&D

20 years of public funded collaborative research led NEXYAD to develop a hybrid physics-informed Al called SafetyNex, that
calculates in real time during driving the PRUDENCE OF VEHICLE MOVEMENTS IN ITS SURROUNDING ENVIRONMENT (scale
0-100%). We couldn’t find any other company with such a calculation.

What is PRUDENCE ? (dictionnary) PKUDENC
Prudence is taking into account in your acts that: :

. You do not know everything about surrounding environment
. You cannot predict every consequences of your acts

Effect of PRUDENCE on human driver: anticipation
. 60 years old drivers have poor eyes performance and slow reflexes compared to 18 drivers
. 18 drivers cost 4 to 12 times more to insurers than 60 drivers (per km)

. PRUDENCE of 60 drivers compensates for a lack of performance on the perception stage and for the relative slowness of
execution

REVOLUTION : for the 1st time ever we can endow an autonomous vehicle with a sense of PRUDENCE
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Problem : State of the Art in Autonomous Vehicles

Classic approach of robot vehicle development:
. Cut road situations into N use-cases (e.g. N=100, or N = 1000)
. Define a desired behavior of vehicle in every use-case
. Develop a control law for every use case = N control laws
N calculation modules (complexity) and « by hand » tuning of numerous parameters (e.g. 6 parameters
per control law)
A control law is a mathematical calculation program that imposes a desired behavior to the vehicle
— (e.g. slow down)
. Not easy and even almost impossible to ajust to OEM ‘touch and feel’ idea of what should be vehicle behavior.
. Not easy to test continuity of contol laws in the 2N junctions between use cases

Deep Learning approach of robot vehicle development

- . Needs billion km database, driven by humans
. Brings native continuity between use cases

. Also needs a desired behavior (learning examples for deep learning) which are human driving

. If desired behavior is unknown, reinforcement learning may help, but a fitness function must be
constructed and that covers every use case (not easy)

. Not easy to validate in a formal way as Neural Networks may always calculate an unpredicable output
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- Solution: NEXYAD New Paradigm
& % based on PRUDENCE calculation

~ L
. Approach 1: assess prudence and use ONE control law (instead of 100) to keep prudence at a high level
e.g. for the longitudinal part of robotized driving (called predictive ACC): Slm ple
« if prudence is too low then slow down else accelerate to speed limit ». \-"/

Reference: STELLANTIS Predictive ACC (city, roads, highways): simplification by 100 of a Predictive ACC
read scientific paper that pastes speed profiles (fig 33) on STELLANTIS prototype :

. Approach 2 : self-learning Autonomous Vehicle where prudence assessment is the fitness function (city, road highway) : a
generalization of Mobileye self-learning architecture, with prudence assessment still online as an « in-use monitoring »
module: « in-use monitoring of road safety ». The more the vehicle drives the best it becomes, without formal supervision.

Corner

stone

THE Autonomous Vehicle with a sense of PRUDENCE, that can anticipate instead of only « reacting »
THE autonomous Vehicle that can check/control, record and pastes its own PRUDENCE (for insurance and legal issues)
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Can work for highly variable sensor equipment

R . If you know what is behind the bus (*), and if there is nothing, it is possible not

B to slow down, go straight ahead, and still stay PRUDENT
(*) e.g. cameras on the infrastructure + V2X, or frontal cam of the bus + V2X

. If you do not know what is behind the bus it is necessary to slow down and
maybe slightly keep left, in order to stay PRUDENT (because a pedestrian may
appear from behind at the last moment)

Vehicle Behavior is no longer a prerequisit desired notion, but a consequence of PRUDENCE target and
equipment set. You can have different PRUDENT Autonomous Vehicles with different behaviors that will
depend on their equipment set (and start with cheap equipment). Also, in real time, behavior of an
Autonomous Vehicle will change to stay PRUDENT if some information is temporary missing : a completely new
flexible way of thinking.

Flexible Thinking
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Prudence can also bring efficient functions to
human driven vehicles (ADAS)

recording prudence profiles can help negociations with insurers and reduce TCO safety Score

warning driver when prudence is too low reduces accident rate at least by 25% safety coach

Pasting what should be vehicle speed in order to keep prudence at a good level prudent recommended
speed required by EuroNCAP

Pilot a Predictive ACC (reference STELLANTIS) predictive ACC and level 2 automatization a la TESLA

-

ONE Al MODULE SEVERAL FUNCTIONS FOR HUMAN DRIVER

IN
4

ALL IN ONE
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VALUE FOR CUSTOMERS
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New vehicles market

Value for OEMs

. Divide by 100 complexity of Autonomous Vehicle (then enable market)

. One Al lots of functions: factorization (more competitive and better margin)

. Bring a metric for impact of ADAS and AD: negociate with insurers and reduce TCO

Value for DRIVER
. Access to many intuitive safety and comfort functions that use the same principles than human brain
(easy to understand and accept)

Aftermarket

Value for FLEETS
. Reduce accident rate by 25% = reduce costs for operations + social responsability of companies fullfilled

Value for INSURERS
. App in real time for better road safety = image, keep contact everyday with policy holder (instead of once a year),
filter young drivers and keep good ones (take market share)
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IMPLEMENTATION & REFERENCES

10



http://www.nexyad.com +33611904573

Al SafetyNex aggregates all data in the vehicle

Note; functional I/O description, contact us for precise data

UP TO DATE Al: |f_|ybrid physics_infgrlmed ,:|; d specification and format
ts, ibility t

XAl, PHYSICS- uzzy_ sets p.055| ility theory feep

learning, reinforcement learning,
INFORMED, neural gas, physics, applied maths ,-\\/
HYBRID ( 8

o Prudence and lack of prudence

DATA . digital map read by Electronic Horizon [ | [ values (0-100) ANTICIPATION ALERTS

20 times per second

AGG REGATION . detection of surround objects from camera/lidar/... [ |
IN REAL TIME IN

. interdistance measured by front radar/lidar/cam [ | [ Lack of prudence alerts (events)
A CENTRALIZED Al
. Driver Monitoring System detections B S0 (B Prudent recommended speed (RS) EURONCAP
SafetyNex U
. measurement of dynamic and kinematic elements [ | Software [ Distance where RS should be applied
(accelerations, vehicle speed, yaw rate, etc.) component
|

Acceleration/Deceleration that should be

applied to be prudent 20 times per second PI LOT PRE DICTIVE ACC

Reason why (eXplanable Al)  ©OF longitudinal part of
Autonomous Vehicle

. signal from the blinker (intent of driver) [ |

. V2X hazard warning [ |

(+ grip of the road, visibility, etc)
Tuning parameters for OEM
. Max accepted Lack of prudence (risk target)
. Comfort: max accel, max decel, max jerk

In blue mandatory inputs for Minimum Viable Product
Available for Aftermarket into SMARTPHONES

11
(*) Lack of prudence is called ‘risk’



http://www.nexyad.com

References &Testimonials

. Scientific reference: including STELLANTIS LabCar results for Predictive ACC

Paper: Gérard Yahiaoui & Pierre Da Silva Dias, Hybrid Physics-Informed Artificial Intelligence for Driving Assistance. Application to preventive Automated Cruise
Control,, SIA congres |IA pour les nouvelles mobilités France Sept 2022.

Link to paper: HERE

. Testimonials

« NEXYAD SafetyNex cognitive Al
brings a new paradigm for road
§ safety in ADAS and Autonomous
Driving »

Vincent ABADIE, VP of ADAS and
Autonomous Driving at
STELLANTIS Group

« Impressive. The recommendation

b for acceleration and braking are

very natural. A further step
towards autonomous driving »

Dr. Jochen Langheim, VP at
s STMicroelectronics

+33611904573

« We have integrated NEXYAD
technology into our smartphone
App Brightmile for insurers and
fleets, abd our App reduces
accident rate by 25-35% through
its worldwide deployment in
more than 50 coutries»

Dominic Saunders, CEO of
BRIGHTMILE

12


https://www.sia.fr/evenements/274-ia-pour-nouvelles-mobilites-2022?calendrier=1#planning
https://www.nexyad.net/Automotive-Transportation/NEXYAD_Scientific_Paper_Hybrid_AI_4_Automotive.pdf
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PRODUCTS

13
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PRODUCT 1
Al brick for aftermarket solutions development
(markets of FLEETS and INSURERS)

14
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Al brick for smartphone Apps/Telematics developers

1. SafetyNex SDK/API for Smartphones can run a
Minimum Viable Product that can help driver in .
tricky road infrastructure situations. Today’s > (O brightmile
customers develop smartphone Apps for insurers
and fleets, that help driver to avoid emergency
situation and then reduce accident rate by at 4o

least 25%:
a. Better social responsability of companies e
b. Reduction of costs for operations of professional o m—

fleets

@S
A

Risk Events

2. SafetyNex White label smartphone App : some
teams at insurers and fleets management
companies do not have resources for software
development. NEXYAD can then propose a white
label smartphone App, ready to deploy (finite
state graph non modifiable)

Functions:

. Safety Coach, in real time while driving to reduce accident rate by 25%
. Alerts in case of unsafe driving (beep)

3. Customers References : PIONEER Corporation -ﬁdvécesf 5|0Wd0WOr|‘ Ztsthe r(;ght moment
(Japan), MONTBLEU Technologies (India), - Prudent Recommended Speeds

. . . Safety score
Brightmile (UK), SYNOX (France) . Profiles of risk and prudence

. Explainations of how to improve safety
15
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NEXYAD tools and services to help App dev
& : =

-

4~. 0 \.r
' SDK
& \ Secured
-— Cloud
Integration
e« Source code into an App
iy Ao samples of
: APl integration in
b every environment
Environments: Java, Objective C, C++
NEXYAD platform for replay, debugging, e.g. Smartphone App rudu

non regression tests and validation by MONTBLEU Technologies, India 0
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NEXYAD
Advanced
Support

(
NEXYAD

library
N

C++ compiled

~

Consulting
Fee

Library/API/SDK
(Java, Objective C, ...)

Business model

Integrator = NEXYAD customer
NEXYAD is Tier 2

J

-

NEXYAD

on Microsoft
AZURE

"

Private cloud

~

J

Annual licence
Server: fee per
device per year
(or per mon

f\\,

K Smartphone \

App and/or
telematics

Access to
vertical markets

Final users

= customers of

the integrator

+33611904573

-

device App
of our

integrators
embedding

our Al IibraryJ

Stats result data (option)

"

Insurers, Fleets, ...

~

)
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PRODUCT 2:

Tool for Automotive Engineers
that develop ADAS functions and
Autonomous Vehicles
(prototypes)

+33611904573
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SafetyNex Studio for Automotive Engineers

SafetyNex Studio user licence on laptop : SafetyNex Al is a
component in RTMaps asynchronous framework (RTMaps licence
not included into NEXYAD offer). Note a version is also available
for ROS framework

2 ¥

Note: Think of 2 user licences:
. ONE licence for engineer ‘s PC
» . ONE licence for laptop into the vehicle

Flie Fdt Rumcime Ciogeom Wiedow Help

Ao e DR R D e .. Automotive engineer can manipulate the SafetyNex
T g,[w = | mjw NEXYAD °  powerful Al with potentially all the possible inputs
2 Stz vicken mechs A T o . . . . .
sz s mff’_",m"e"t (including insterdistance, closeness speed, location
] 5.8 [iaEsany m" el L R M M

v - o m i j s and nature of other objects, grip of the road, ...), add
§u,"" e _J Tt . TH OEM or Tierl, 2, ... components, work on vizualisation.
M . e = e N ] E | . Runs in the demo vehicle like on the desktop

e CAN i i —uany e el 9 IO | Sy . : :

S | Bus | m;:lmmmj g W@l -5 | . Possibility to replay with exact same time stamps

 rraps ma: prcceing o ek I e B FRT i . .
it e T o 11 e m@ e . Reduction of development times and functional
W pama] 0 e 1 sy i i | . . .

i et validation times

t nm 001 — | Awt::ﬂm':u“mﬂ_: R . .

o = . Recording of a validation database of pathways

—mm— | :E:%'::::Htw 2y .l jc:l:‘:::'

T i R, el 1

SrapsT meplectires |
Fl::tl'l-mn:l'-aw El'ﬂ TUET GNES EE BAETIH I

Customers References
MILLA, MtC, RENAULT Group, STELLANTIS Group,

VALEO .
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Business model

NEXYAD Comeultin Automotive Engineer Demonstration
Advanced Fee ¢ = NEXYAD customer Vehicle (prototype)
Support / \ g I
Real time Run on the vehicule Functional
e I " Framework of: Validation:
. Cockpit > | . Performance
NEXYAD . ADAS . Safety
Component e.g. « .PCK » AD . Robustness
\ J J N Y
Engineers develop their T l
4 A own functions with the
NEXYAD help of NEXYAD
Software One time licence fee
Licence (+ annual upgrade & maintenance 25%)
Of NEXYAD Al software component made
- / to run in RTMaps or ROS framework Database of pathways

Note 1: rerequisit is that customer is equiped with RTMaps or ROS, independently from NEXYAD
Note 2: necessity to buy a licence of map data to a NEXYAD partner — e.g. HERE Technologies through Benomad
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PRODUCT 3 :
Embedded software and/or
Cloud service for series vehicles

21
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SafetyNex into series vehicles

Target
Automotive
Architecture

NEXYAD Source
code

Recompilation

Customers References:

Currently answering our 1st OEMs RFQs embedded in solutions of Tierl companies and Map providers

Validations

In series car

SafetyNex may run in real time in the vehicle
SafetyNex may run in real time in the cloud
SafetyNex may run offline in the cloud to
precalculate data for cloud service

Main automotive functions: Safety Score,
Safety/Driving Coach, Prudent Recommended
Speed (EUroNCAP), Predictive ACC, Prudence-
based autopilot, in-use monitoring of prudence

22
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Business model

Integrated as
a connected
service by a

' map provider
OraTier1
(data licence)

"

J

Cloud Service

4 N

NEXYAD
C+;|L compiled Compiled library ( ! \ Access to
code (Android, Linux, Windows, ...) N . vertical markets
> Integrated in » Drivers, Fleets, ...
an embedded
NEXYAD function by
Private cloud ' _I(_)ilél:/llor by a
on Microsoft 2

\Company J

NEXYAD library or NEXYAD data

AZURE 7

NEXYAD is integrated by a Tier 1 company
Advanced Consulting fee .
Consulting A during integration and/or a Map prOVIder, except

if OEM is its own software integrator

N\ /

23
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PRODUCT 4.
Basic geolocated data calculated
to feed our Al

24
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Series vehicles generating data

Prudence and Lack of prudence
(called risk) 20 times per second

Map
Calculation Alerts for driver on lack of prudence
of basic SafetyNex
TUTREG: Prudent recommended speed
Sensor

Prudent recommended acceleration/
deceleration

Basic informations are for instance:

. Curve radius

. Speed bumps

. Quality of road surface (in a vibration POV)

Some OEMs consider that their vehicles are « sensors » that may generate basic data that have a commercial value.

Customers References:

Currently discussing with OEMs that may equip their vehicles with our calculation of basic information module and sell
geolocated data to generate extra revenues. 75
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-

NEXYAD
C++ compiled
code

NEXYAD
Private cloud
on Microsoft
AZURE

NEXYAD
Advanced
Consulting

\

~

Business model

Compiled library
(Android, Linux, Windows, ...)

Consulting fee
during integration

Go to Geolocated

/Integrated in
an embedded
function by

Kcompanies,

"\ Database on Cloud

partners of NEXYAD
with OEMs, Tier One

)

Geolocated data
for sale

+33611904573
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REAL WORLD DEMOS
Real vehicle, Real situations,
Real infrastructure (city, road, higway)
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NEXYAD demo vehicle: DREAMOTOR1

28
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Thanks for your attention

Contact : Gerard, CEO
gyahiaoui@nexyad.net
http://www.nexyad.com

NEXYAD Al description

+33611904573
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