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Introduction

Today‘s Test Methods for ADAS
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Tests of ADAS using
Simulation

Advantages of using Simulation

Reproducibility
Flexibility

Low costs

Early in the development phase

Test of ADAS using Simulation [3]
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Tests of ADAS in
Reality oy
EURO@NCAP

NCAP [4]

Advantages of using Reality

+ Complexity of reality

+ Real disruptive influences

Different Test Scenarios in Reality [5]

Test of ADAS in Reality [4]
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Tests of ADAS using

Augmented Reality

Advantages of our Approach

| |
Reproducibility under real test conditions I | I
Flexibility in conditions to the ADAS-tests \ I |

O

Camera

1 Sensorfusion —
| A\ |

N S

Ultrasonic —
~
AR-ADAS-Approach [1]
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Characteristics of Smartphone-Apps

for Augmented Reality

Characteristics of Smartphone-Apps

* Application up to walking speed
* Slight change in the scenario
* Access to the sensors of the smartphone

* No precise placement of AR-objects necessary

Pokémon Go on a Smartphone [6]
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Characteristics of
Augmented Reality

AR-Algorithm

* Image Analysis

Image Analysis [8] 3D Modelling [9]

* 3D Modelling

* Augmentation

Augmentation [10]
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AR-ADAS-Approach

Tracking and Mapping of
Environment [10]
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Virtual Map (MapPoint) [9]
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Virtual Objects [10]
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Basic Modules

* Initialisation
* Tracking
*Mapping

Additional Modules

* Relocalisation

* Glob Map
Optimization
(Loop Closing)
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ORB SLAM
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Testresults so far
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Vehicle Dynamics

m
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Further Thoughts

Image Segmentation with
Neuronal Networks [10]

* Camera

Radar L;L,

|

‘ Ultrasonic

A

AR-ADAS-Approach [1]
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Conclusion and Outlook

Conclusion Outlook

e New Approach to combine the advantages of * Further Sensors like Lidar, Radar, Ultrasonics

Simulation and Reality
* |ncrease overall Performance

e Urban Environment for testing AR-ADAS
e Combining of Image Segmentation and vSLAM
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Sources

[1] Source: Created by ourself

[2] https://www.vector.com/de/de/produkte/produkte-a-z/hardware/vt-system/adas-hil-system/ (Online: 14.10.2022)
[3] https://www.avsimulation.com/pack-ad-adas/ (Online: 14.10.2022)

[4] https://www.oxts.com/de/products/rt-range-adas// (Online: 14.10.2022)

[5] https://www.euroncap.com/en/vehicle-safety/the-ratings-explained/vulnerable-road-user-vru-protection/aeb-pedestrian/
(Online: 14.10.2022)

[6] https://www.pokemon.com/de/pokemon-videospiele/pokemon-go/ (Online: 14.10.2022)

[7] Source: Created by ourself

[8] https://www.andreasjakl.com/basics-of-ar-anchors-keypoints-feature-detection/ (Online: 14.10.2022)
[9] Source: Created by ourself

[10] Source: Created by ourself

[11] T. Taketomi, H. Uchiyama, and S. Ikeda, "Visual Slam Algorithms: a Survey from 2010 to 2016." In: IPSJ Transactions on
Computer Vision and Applications, Article number: 16, 2017.

[12] C. Campos, R. Elvira, J.J.G. Rodfiguez, M. Montie, and D. Tardos, "Orb-slam3: An Accurate Open-Source Library for Visual,
Visual-Inertial and Multimap Slam." In: IEEE Transactions on Robotics, pp. 1-17, July 2020, doi: 10.1109/TR0.2021.2075644
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