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Typischerweise verbaute Sensoren



Tesla Model X



Lidar Daten



Personenbezogen?

Image: Ouster



Typischer Radar

Prophet, R., Hoffmann, M., Vossiek, M., Sturm, C., 
Ossowska, A., Malik, W., & Lübbert, U. (2018, June). 
Pedestrian classification with a 79 GHz automotive
radar sensor. In 2018 19th International Radar 
Symposium (IRS) (pp. 1-6). IEEE.



Imaging Radar

(From semiengineering.com, courtesy of NXP)



Driver Monitoring

www.valeo.com/en/driver-monitoring/



Connected Car

https://www.hivemq.com/



https://www.iks.fraunhofer.de/





HD Maps 





Hey AI…

Statistics ML

Let‘s keep that on

ML

…why are your always 
wearing that mask?



A Closer Look on Deep Learning

statisticsIncredibly 
powerful

Learns 
statistical 
correlation
s

No genuine understanding



A Closer Look on Deep Learning

statistics
No expert 
domain 
knowledge 
necessary

Largely a 
black box

More people with less knowledge 
produce things that even they 
cannot see through

Easy to use, every computer science 
student can experiment with it



AI is not only Deep Learning

Artificial Intelligence

Machine Learning

Neural Nets

Deep Neural
Nets

Support
Vector
Machines

Random Forest

…

Deduction, 
Reasoning

Knowledge 
Representation

Automated 
Planning

…



Hybrid AI
Example

• Learning with symbolic semantic prior: Use of given or derived 
intermediate semantic common-sense and/or background 
knowledge (ontologies, rules) to improve the learning process 
and result.   

• Learning intermediate symbolic abstraction for reasoning or 
planning: Use of data-driven learning to support semantic 
reasoning or planning of the hybrid system in partially 
observable environments, and vice versa. For example, hybrid 
deep reinforcement learning of guiding action policy 
planning in POMDPs, or, in turn, hybrid semantic rule-
interposing deep reinforcement learning and planning. 

• Meta-reasoning for learning to reason (Learning to logically 
reason). Learning system either observes behavior of 
reasoning system, or is constructed based on means of 
reasoning system, and learns to mimic symbolic reasoning for 
new symbolic queries. For data-driven deep learning transitive 
logical deduction or materialization of knowledge graphs is 
one hard challenge.

Ackerman, R., & Thompson, V. A. (2017). Meta-reasoning: Monitoring and control of thinking and
reasoning. Trends in Cognitive Sciences, 21(8), 607-617.
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semantic loss function for deep learning with symbolic knowledge. 
In International Conference on Machine Learning (pp. 5502-5511).
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for hybrid learning and reasoning systems. arXiv preprint
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