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Artificial intelligence for safe vision, recognition and understanding

EYYES - We make machines see

Technology leader for Safe Artificial Intelligence
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PROTECT TOMORROWS
WORLD WITH Al
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EYYES

. make our world safer with artificial

intelligence

. experts in computer vision,

machine learning, Deep Learning
and embedded systems

.. camera and sensing technology

.. soft- and hardware development

made in Europe

.. tailor-made solutions with leading

edge technology

.. strong relationship to leading Europe

machine learning research
organizations

ADAC . .
wed.. LIEBHERR () WVOLVO @
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Company & Business

VECTOR at a glance

A

Employees: (% %

> 4,000
Associations:

Vectorians participation in
16 committees

Subsidiaries:
33 locations in
14 countries

Customers;
> 9,000 companies
In 76 counftries

Development partner 3
Affiliated Companies:

GIN | CSM | EYYES for over 35 years
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Artificial intelligence for safe vision, recognition and understanding @

EYYES Perception =wes

is providing a “description” of the image/video content in real time for a wide range of use cases

DETECTING CLASSIFYING TRACKING SEGMENTING
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Artificial intelligence for safe vision, recognition and understanding @

EYYES Al - Image processing for ADAS EvES
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Artificial intelligence for safe vision, recognition and understanding @

Offering overview vehicle industry =wes

EYYES CarEye® solutions for Driving assistance help our customers to reduce “time to market” by using our flexible Software
framework and the EYYES Deep learning CNNs.

CarEye® Perception Software CarEye® ADAS Solution CarEye® Retrofit
ADAS & AD tailormade solution ADAS for aftermarket

v Software-framework for developing v Complete ADAS Solution including v' Off the shelf products for BSIS, MOIS,
camera-based ADAS-Solutions components, hardware and software Rear view assistant; 180°, 270° and
360°person detection
v’ Different pretrained specialized v One integrated solution for all camera
EYYESNETs available for serial and applications on the vehicle v Trucks and buses
parallel use
v Person detection & Collision Warning v' Construction machinery
v' Ready to install, easy to configure via ' ' '
graphical user interface v' GSR Il -Assistant Systems v Commercial vehicles
v Object-list streaming for sensor fusion v 360° Bird-view with detection v/ Agricultural machinery

® EYYES GmbH 2024 - confidential 6



Artificial intelligence for safe vision, recognition and understanding @

EYYES Perception Software =wes

CREATE YOUR
OWN ADAS

Perception User Interfaces

EYYES Software Framework




Technology | Software Framework @

EYYES Perception Software Framework
for all video-based Al use-cases for 2D/3D Perception, Image processing, Al processing
A proven software architecture framework for direct customer use ﬂ Factory-based EE.EE Cross-platform

with more than 200 C++ modules — multithreaded - high performance.

Applications can be designed » Operating system

Designed for Al and image processing. .
g gep g to.the exact needs qf the‘ independent —
client and by a configuration Windows/Linux
file:
) » Usable on most hardware
Video file FPD Link Il USB Camera H.264 Stream » No programming platforms
S B L : » No compiling » Framework core with low
v » Easy Use dependencies
Object Detection Video Recorder
(e.g. EYYES Net on GPU) DD
l v T 1 o0 Modular ( /' Fast & efficient
Detection Drawer ObJeCT TI’OCkIr’lg ObjeCT 3D Estimation » Application pipe”ne Consists » C++ With an Object_oriented
of modules, connections design
H¢ 1. 1 and parameters » No data copy for transport
» Reusable and exchangeable between modules
Track Drawer Object Information Bird's Eye .
Fusion Drawing modules » No memory allocations
$ l » Extendable applications needed
. Video Streaming . Object List Streaming . Image Output » Add and exclude modules » Sequential or parallel
according to your needs computation
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Artificial intelligence for safe vision, recognition and understanding @

EYYESNET T

Pretrained Neural Network for visual object detection

» Developed in an iterative training process over
5 years based on ourselves collected training data

» Different versions available for specific use cases,
camera positions and viewing angles.

» Ongoing training for corner cases and different
Operational Design Domains (ODDs)

» Customer specific CNNs using EYVYES training data and
available customer training data possible
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Artificial intelligence for safe vision, recognition and understanding

EYYES Perception Software User Interface

EYYES

Graphical user interface
» Easy to configure, no coding, just click
and type

» Custom polygonal zones by mouse
click

» Easy safe and restore different versions

» Customizable user rights

Single Camera Mode

Pipeling active:

Dual Camera Mode

Pipeline active:

GENERIC FCWA Config
User Comment

Camera 1. Debug Outp
Video-Output

Camera 1: Gstreamer €

Gstreamer Pipeline

TTC Warning Truck

TTC Info Truck

5

3

Camera 2: Trackdetection

Search Window

Max Upper Track Line
Perspective reduction

X initial Track position

¥ initial Track position
Track Confidence Threshold

Long Term Track Confidenal
Threshold

Obstacle Candidates
Confidence Threshold

EMA Curvature
Adaptationspeed

EMA Confidence Threshold

Camera 1: Watchdog
Maximum Latency

Camera 1: Nearfield Th

Headlight
Tailight

Veehicle Night

—_—

» Pre-configured use cases available

plationspe
EMA track Adaptationspeed

Camera 2: Clearance
Use Clearance Filter
Horizontal Border
Borderperspective

Camera 2: Debug Tri
Show Track

Camera 2: Debug Tr:
Show Zone

Video Recordings
Enable

Recorder Settings

Leading Buffer Size [frame
count at 10FPS]

Min Trailing Buffer Size [fran|
~ruint 3t 1AEDRI

e ——
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verson
Car

Truck
Bicycle
Headlight
Taillight

vehicle Night

Camera 2: Object 3

Minimum detections for

Camera 2: Percepti
EgoRadius
Minimum 3D Groundlevel
Maximum 3D Groundleve|
Camera mouting position)
Camera mouting position
Person
TTC Waming Person
TTC Info Person
Cycle
[TTC Warning Cycid]
TTC Info Cycle
Car
TTC Waming Car
TTC info Car
Train
TTC Waming Train
collisionDuratiom.
Truck
TTC WWarmine Trarie

—_—

- 1
— ]
— 0.4
Hrecoraer >ewngs

Leading Buffer Size [frame
count at 10FPS| £l
Min Trailing Buffer Size [frame

count at 10FPS] a

Max Frame Count [frame count
at 10FPS]

200
Warning Period

Wamingperiod [ms] 2000

Camera 2: Debug Output Cai
Video-Output
CAM2_CAMERA

Gstreamer Pipeline

Camera 2: Watchdog
Maximum Latency 300000

Camera 1: Nearfield Thresho

Train
Person
Car

Truck
Bicycle
Headlight

Taillight

Vehicle Night

Camera 1: Farfield Threshold

Train




Artificial intelligence for safe vision, recognition and understanding @

EYYES Perception Software

EYYES

Image Processing and ADAS P by
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One software for all camera applications in a vehicle
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Artificial intelligence for safe vision, recognition and understanding

EYYES Perception Software

Features and functions

v' System self-monitoring

v' Lens contamination monitoring

v High level Logging possibilities

v' Easy adaption of the processing pipeline
v Video-output H264/H265 stream or HDM|
v" Overlays like bounding boxes, etc.

v" Object List Streaming via UDP
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Recorder Settings

Leading Buffer Size [frame
count at 10FPS]

] ]

Min Trailing Buffer Size [frame
count at 10FPS]

Max Frame Count [frame count
at 10FPS] 200

Warning Period

Warningperiod [ms] 20000

Camera 2: Debug Output Camera 1

Video-Output
CAM2_CAMERA
Gstreamer Pipeline [TRAFFICEYEvic-record-2024-05-27-05h 38mS 1s-Autobahntest 1.mkv-.mp4

Camera 2: Watchdog
Maximum Lalency 300000

Camera 1: Nearfield Threshold detected Objectclasses

Train ® 1
Person — 0.4
Car S— 0.3
Truck — 0.3
Bicycle @9— 0.7
Headlight ® 0.99
Taillight ® 0.7
Vehicle Night ® 0.9%
Camera 1: Farfield Threshold detected Objectclasses
Train L ]

EYYES




Artificial intelligence for safe vision, recognition and understanding

EYYES Perception Software

Features and functions

v' Object detection, object classification, object tracking
v’ 2D/3D estimation

v Localization of objects

v Movement prediction

v' EYYESNET or customer neural networks

v Parallel processing of different neural networks

v 3 different warning strategy approaches available
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ESP FCWA Configuration v1.0

User Comment FCWA

Camera 1: Gstreamer Configuration

Gstreamer Pipeline

Camera 1: Watchdog
Maximum Latency 500000

Camera 1. Nearfield Threshold detected Objectclasses

Train —:

Person —

Car —

Truck g 025
Bicycle —@

Headlight —

Tailtignt —_—0

Vehicle Night b

Camera 1: Farfield Threshold detected Objectclasses

Train —
Person —_—9
Car —
Truck —
Bicycle —
Headlight —
Taillight —Q
Vehicle Night —O

Camera 1. Object 3D Fusion

Minimum detections for velocity

EYYES




Artificial intelligence for safe vision, recognition and understanding @

EYYES Perception Software T
multiple warning strategies _

Car

e
—
Bicycle —_—
Headlight —
Taillight —mmn

—

wehicle Might

Camera 2: Object 3D Fusion

Minimurm detections for velocity ==

v’ PRESENCE DETECTION P —— o

EgoRadius

Minimum 30 Groundlevel Angle (182

Maximumn 30 Groundlevel Anglel 209

Camera mouting posion X (0

v’ MOVEMENT PREDICTION

v TTC-WARNING STRATEGY =~ .
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Artificial intelligence for safe vision, recognition and understanding @

EYYES Perception Software

Preset use cases

EYYES

v' BSIS

v MOIS

v' Rear view monitoring

v Blindspot warning

v Nearfield person- detection 180° /270°/360°
v' Swivel range monitoring

v" Front collision warning
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EYYES
YOUR LEADING EUROPEAN
- Al TECHNOLOGY PROVIDER

# FLEXIBILITY
# QUALITY

# SAVE LIVES WITH Al




Thank You for Your Attention

For further information please contact

DI Hans Pflugl MBA

Head of Business Unit Manufacturing
hans.pfluegl@eyyes.com

Tel: +43 664 88155650
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EYYES

All rights reserved. No part of this document or extracts may be reproduced or duplicated in any form (print-out, photocopy or
any other method) without the written consent of EYYES GmbH, A-3494 Gedersdorf.

This document was created by EYYES GmbH with the intent to inform and represent a basis document for further discussions.
This document is based on information and corresponding documents as well as personal conversations with the executive
board and the EYYES team. The portrayed information, analyses and the estimates presented are based on the level of
knowledge and the market evaluation at the point of creation of the document. The document serves as non-binding
information and is for informational purposes only.

This document is not intended for third parties. Copying of this document and giving it to others and the use of communication
of the contents thereof are forbidden without prior written consent of EYYES GmbH.

EYYES GmbH or its corresponding organs or employees do not assume any liability for the accuracy, timeliness and
completeness of the information contained in this document nor for the accuracy of any forecasts. The contents are non-
binding and do not constitute a recommendation to buy or sell shares, to make financial decisions or to take any other action.
Information on past performance is not a reliable indicator for future performance.

With the purchase of any contractual products/studies/results by the buyer, the seller grants the buyer the non-exclusive,
non-transferable, temporally and locally unlimited right to use the contractual products/results within the company in
accordance with their intfended purpose.

All knowledge and practical experience of the seller not protected by formal law as well as all industrial property rights shall
remain with the seller, who holds the sole copyright and who is solely entitled to register trademarks, designs or patents.

The seller alone holds the exclusive right to file a patent for any inventions. The seller reserves the exclusive rights to be names
as the author or, if applicable, inventor.
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