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NAVENTIK ciicie noronvomy WE ARE NAVENTIK

Technology Company

1010\ First entirely software - based satellite navigation Founders with 20+ years of cumulated R&D
1010/ sensor + fusion algorithms on the market experience in automotive vehicle positioning

P

Growth to 20 employees (16 highly specialized

developers) within 2 years

Complementary technology to seemlessly
integrate into the ADAS & Self Driving stack

We have built the first embedded satellite navigation technology, the key to deliver ...

... POSITIONING SOLUTIONS FOR VEHICLE AUTONOMY




NAVENTIK vciicie aorovomy THE PROBLEM

Satellite navigation (GNSS) ... a crucial technology to achieve accuracy,
robustness & functional safety for vehicle positioning!

But ... satellite navigation solutions with sufficient performance at mass
market suitable cost levels below $ 100.0 per Unit are not available today!

ﬁhipsets and Receiver Boarcm

(Mass) Market Gap

<100.0 $ per Unit

Insufficient
Performance 4

Human ADAS Level 2+ ADAS Level 3 & 4 Autonomy ~ ADAS :
Navigation (Highway) (Highway + Urban) (Urban) Validation & Testing
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NAVENTIK PATHFINDER - The Embedded Vehicle Positioning Platform

Deepest possible integration of the satellite navigation software sensor into the vehicle sensor stack

ECU embedded
software sensor

Full substitution
of satellite
navigation

receiver hardware

Full substitution
of satellite
navigation

receiver hardware

Cost reduction

to less than
100 USD per unit
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ADAS & Autonomy Stack

Our technology comprises two separate products, both combined to a unique positioning solution

Legacy ADAS & Autonomy stack { \ New ADAS & Autonomy stack with embedded PATHFINDER

Sensor Layer Fusion Layer Behaviour & Control & Sensor Layer Fusion Layer Behaviour & Control &

Motion Planning Actuation PATHE LR Motion Planning Actuation
GNSS Positioning —p PATHFINDER

IMU Vehicle Control & IMU Vehicle Control &

Behaviour Planning SRR Behaviour Planning Stabilization

Vehicle State

| Estimation |
I > I
Vehicle Network Vehicle Network

Scene Under Scene Under

Sensors Y Sensors ;
standing standing

‘ Steering ‘ Steering
| Path Planning | Path Planning

Ranging Sensors ¢ Ranging Sensors
- ; Braking - Braking
Object

* Detection _ X * Detection , ,
' > Motion Planning ' = E R Motion Planning

Barrier ;
Imaging Sensors Detection Aedanl Imaging Sensors Detection

Accelerating

navigation sensor utilizing the “Software Defined positioning platform, combining the GNSS sensor &

Radio” (SDR) technology for satellite signal the fusion for the deepest possible integration into
processing - first on the commercial market the vehicle sensor architecture for maximized

accuracy, availability and robustness

PATHEINDER PATHFINDER GNSS - our proprietary satellite PATHFINDER : E Both combined — we provide the most comprehensive

PATHFINDER FUSION - our algorithms for
combination of vehicle sensor data (LiDAR,
IMU, ...) with measurements of PATHFINDER
GNSS or third party GNSS sensors

Seamlessly embedded on the ADAS compute platform,
PATHRESS. I@I we push the limits towards ultimate localization
performance at lowest cost, maximized scalability

and functional safety

PATHFINDER
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The SDR Approach - Dedicated For The Future Vehicle ECU

The rising utilization of GPU based ADAS & Autonomy compute platforms enables our solution

Powerful GPU-based compute platforms (e.g. Nvidia Drive) are
available at suitable cost levels for mass market & series deployment

L5

Windshield NCAP Autopilot Robotaxi
10 TOPS, 5W 200 TOPS, 45W 2,000 TOPS, 800W

With PATHFINDER - NAVENTIK provides the dedicated GNSS based
positioning solution, ready to be deployed on the future vehicle ECU &
highly integrated into the ADAS & Autonomy stack

Nvidia’s Introduction Of ORIN Based Drive Architecture, May 2020

First market available Software Defined Radio GNSS Sensor - The complementary technology for the
next generation of vehicle ECU’s



NAVENTI I( POSITIONING SOLUTIONS FOR ENGINEERING SUPPORT

VEHICLE AUTONOMY

ACCURATE AND ROBUST POSITIONING FOR SAFETY-CRITICAL USE CASES

Enhanced Hardware

l'l Reference multiband hardware with high precision clock Several Meter to One Meter
Next generation augmentation services

Precise satellite and atmospheric corrections —

One Meter to Decimeter

o Advanced Algorithms

PPP-RTK positioning engine with advanced error modelling and
P g €ng & B

rapid convergence times, interference mitigation and monitoring Decimeters to Centimeters

Sensor Fusion
—

Adding inertial or vision aided navigation increases availability Continuous and RoEmEl
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WHATS ON THE HORIZON - ADAS

For SAE L2+ in serial production Vehides’ the Certified corrections will “Maybe” add Integrity &

current solutions are “OK". Protection Levels

= Price Range between 8 € for IVl — 40 € for ADAS " Increased “solution® price to the system cost for
L2+ is the current level of industry acceptance amortization will hit a price sensitive market

= Growing demand for Integrity & FuSa will increase ~ ® For current GNSS sensor solutions (M8, F9), further
the requirements beyond technology capacity application specific integration & fusion support will be

needed to achieve the requirements for L3 & L4

Extreme speed.
Exact accuracy.
Extraordinary reliability.

For ADAS - NAVENTIK provides application specific integration support & fusion technology



NAVENTI I( POSITIONING SOLUTIONS FOR
VEHICLE AUTONOMY

Bosch's VMPS “Could” be the complementary

ENGINEERING SUPPORT

WHATS ON THE HORIZON - AUTONOMY

“off the shelve” sensor solution

The current price around EUR 1.000 per unit is
much too high for a deployment below the
Mercedes S Class and the Audi A8 — OEM'’s always
consider the cheapest solution

Even willing to pay up to 8.000 USD per GNSS
solution in future - Autonomy Stack System
Integrators (Waymo, Cruise) will not consider “one
stop shop solutions” for GNSS positioning,
demanding different vendors GNSS sensors the
IMU and the correction service

NVIDIA “Is” paving the path towards a series production
ADAS & AUTONOMY GPU

The decreasing price for processing capacity/
GPU’s enables further deep integration of GNSS
sensor technology and the direct embedding of
signal SDR algorithms like PATHFINDER GNSS

With PATHFINDER - NAVENTIK will provide an
independent GNSS solution for Autonomy

For Vehicle AUTONOMY - NAVENTIK provides a dedicated GNSS sensor technology



NAVENTI I( POSITIONING SOLUTIONS FOR
VEHICLE AUTONOMY

O

ADAS Integration

Application

PATHFINDER

PATHFINDER Deployment Examples

Our first product integration projects

Customer

Automotive
OEM + Tier 1/ China

Use Case

Automated Valet Parking (AVP)

NAVENTIK is engaged to
develop the vehicle positioning
engine based on GNSS & IMU
sensor data, deployment of PF
Fusion on automotive grade
ADAS controller, development
along customers functional
safety requirements.

Application

o

~
ADAS Validation

PATHFINDER : {

UTILIZATION

Customer
Automotive Tier 1
/ Austria

Use Case
Dynamic Ground Truth (DGT)

NAVENTIK is engaged to
integrate PF GNSS & PF FUSION
to fully substitute the currently
used RTK INS system (unit cost
kUSD 85) into roof mounted
ADAS validation & HD mapping
product. Development of an
LiDAR IMU fusion integration .

From 2021 to 2022 - Product integration & requirements 2021 - Product integration & requirements development,
development, 2023 - Start of series production (SOP) Mid 2021 - Start of series production (SOP)
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VEHICLE AUTONOMY

Market Overview
Satellite navigation solutions for vehicle positioning - How we tackle u-blox F9 & Bosch's VMPS

Low Cost

Market Size

NAVENTIK +0
‘v

PATHFINDER
Outperforming the market through...

& Maximized accuracy up to 2cm

@ Highest availability even in urban canyons
@ Ultimate robustness through deeply coupling
& Functional safety (ASIL B, ISO 26262)

Insufficient _ Sufficient
Performance Chipsets & Receiver Boards RTK INS Solutions . Performance
Passenger Cars swift OXTS Y septentrio
EUR240bIn | = s e A rna /N
GeneSys

in 2025*

Too Expensive

*) GSA — Market Report 2019, segment road vehicles segment,
annual volume of GNSS sensor sales to equip new produced vehicles
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VEHICLE AUTONOMY

PATHFINDER Software Defined Radio Approach (SDR)

The first SDR solution on the market - developed considering automotive standards. The key to...

Hardware Data Integrity Flexible Scalability
Reduction By Real Time Integration to

Functional Safety
Compliance

To Lowest Confidence Data For Different Series
Cost Generation Use Cases Production

(1ISO 26262,
ASIL B)

And ... Ilts Not Just Automotive !

Complying to Automotive Standards means Potential for Technology Deployment in further Markets
& Applications that utilize next Gen ECU’s and Autonomy Sensor Stacks

N K

)

Trucking Construction Vehicles ~ ADAS Validation ADAS Integration Railway UAV's Robotics
PoC Successful PoC Successful PoC Successful 3 PoC’s Successful PoC Successful PoC Open PoC Open




NAVENTIK vciicie nvronomr BUSINESS MODEL
NAVENTIK - A Tier 1.5 Solution Provider

Technology + Know-How along the development cycle towards series production

Since 2019 From 2021 From 2023 From 2025

% Revenue [-s] Revenue @ Revenue
Unlimited
Lump Sum PATHFINDER R&D PATHFINDER :
NNNNNNNNNNNNNNNNNNNN FOF Te(.:hnol.c)gy& License'l' Engineering Embedded License GrOWth POtentlaI
Engineering Target Pricing Potential Sales Volume
KEUR 400 per Project
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\ 3.5 million Units per OEM /

Product Series
Integration Production
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@ \ ¥ 4 @0/" - SIEMENS : BAIC Group
_ ) \ Market Volume

automotive’

HAMM
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= EUR 46,0 Billion

p.a.*
Lead time average 33% Conversion rate from PoC Average Product Integration ) GSA — Market Report 2019,
(Contact = Contract) 12 months to Product Integration Project Project Duration to SoP (24 Months) combined vehicle localization markets



NAVENTI I( POSITIONING SOLUTIONS FOR TEAM
VEHICLE AUTONOMY

Founders & Management Team
A strong combination of automotive R&D and management experience - collaborating since 2014

Management Team
Technology Business Operations Safety Advisor

Sven Bauer Peter Kalinowski Michael Jiittner Dr. Robin Streiter Stefan Gottschlag
Co - Founder Co - Founder Co - Founder Co - Founder Business & Sales Advisor
Co-CEOICTO Co-CEOICFO COO Head of Functional Safety
= MSc. Computer Science, 84 = MSc. Business = MSc. Electronic Engineering, = MSc. Communications: = 20+ Years in Automotive
Years R&D Group Leader for Administration, 12+ Years at 7+ Years in Automotive Engineering, 8+ Years in = Former CTO Preh Car
Automotive Projects EY & NSH Group Project Management R&D _ Connect, Project Manager
= Co-CEO, Technology = Business Administration, = Customer Project & Software = Functional Safety Lead Navigation VW/ Luxoft
Development Lead Finance & Sales Integration Lead

Team of 16 (13 FTEs): 4 senior developers, 10 developers, 1 commercial, 1 administration with unique automotive background

SSE: TEXAS
TECHNISCHE UNIVERSITAT ]NSTRUMENTS

CHEMNITZ
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NAVENTIK GmbH

Am Walkgraben 13
09119 Chemnitz | Germany

Your Contacts:

Peter Kalinowski

CFO
peter.kalinowski@naventik.de
+49 371 3371 3711

Sabine Landow

% Manager Business Development
I sabine.landow@naventik.de

¥ +49 37133713716

Volkswagen

g5 _FUTURE
BEY?ZND1435 GRUNDER u‘ ) Tech FO un d ers /MQOBILITY

POWERED BY (DBJ & PLUGANDPLAY WETTBEWERB

DIGITALE INNOVATIONEN

INCUBATOR

Dresden

< NVIDIA.

INCEPTION PROGRAM

ISO 9001



