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Introduction

Today‘s Test Methods for ADAS

Simulation 

(Virtual Reality)
Reality

Camera

Sensorfusion ADAS-ECURadar

AR-ECU

AR-ADAS-Approach [1]

Ultrasonic
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Test of ADAS in HIL-Simulation [2]

Test of ADAS using Simulation [3]

Advantages of using Simulation

+ Reproducibility

+ Flexibility

+ Low costs

+ Early in the development phase

Tests of ADAS using
Simulation
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Advantages of using Reality

+ Complexity of reality

+ Real disruptive influences

Test of ADAS in Reality [4]

Different Test Scenarios in Reality [5]

NCAP [4]

Tests of ADAS in 
Reality
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Tests of ADAS using
Augmented Reality

Camera

Sensorfusion ADAS-ECURadar

Ultrasonic

AR-ECU

Advantages of our Approach

+ Reproducibility under real test conditions 

+ Flexibility in conditions to the ADAS-tests

AR-ADAS-Approach [1]
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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

Characteristics of Smartphone-Apps
for Augmented Reality

Pokémon Go on a Smartphone [6] AR-App on a Smartphone [7]
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AR-Algorithm

• Image Analysis

• 3D Modelling

• Augmentation

Characteristics of
Augmented Reality

Image Analysis [8] 3D Modelling [9]

Augmentation [10]
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AR-ADAS-Approach

Camera

Sensorfusion ADAS-ECURadar

AR-ECU

Ultrasonic

Tracking and Mapping of
Environment [10]

Virtual Map (MapPoint) [9] Virtual Objects [10] Augmentation [10]

AR-ADAS-Approach [1]
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Visual Odometry and SLAM

Benchmarking VO and SLAM [11]

Basic Modules

• Initialisation

• Tracking 

•Mapping

Additional Modules

• Relocalisation

• Glob Map
Optimization
(Loop Closing)
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ORB SLAM

ORB-SLAM 3 [12]
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Testresults so far
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Challenges

Vehicle Dynamics
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NCAP Test Scenarios [4]



15

Image Segmentation with 
Neuronal Networks [10]

Camera

Sensorfusion ADAS-ECURadar

AR-ECU

AR-ADAS-Approach [1]

Ultrasonic

Further Thoughts
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Outlook

• Further Sensors like Lidar, Radar, Ultrasonics

• Increase overall Performance

• Combining of Image Segmentation and vSLAM

Conclusion

• New Approach to combine the advantages of
Simulation and Reality

• Urban Environment for testing AR-ADAS

Conclusion and Outlook
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