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Agenda

Introduction and our approach

Ingredients of AI enabled autonomous mobility

Challenges of AI enabled autonomous mobility

Questions & answers
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Introduction and our approach
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Introduction

Complexity of environment perception 

Factors changing from country to country

Traffic participants with high variability

Rare scenarios
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Approach

Software 1.0 Software 2.0

Input

Solution
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Approach

Artificial Intelligence

Machine Learning

Deep 

Learning –

deep neural

networks



Public

Ingredients of AI enabled autonomous mobility
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Compute usage in training AI systems

Classical Machine

Learning Era

Deep Learning

Era

Compute capacity – Top automotive cluster in-house

https://openai.com/blog/ai-and-compute/

70% training time

improvement

x14 experiments

per month
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Data availability – Fleet and enourmous databases

› Large datasets power new AI 

solutions

› Finding the right data – Data mining 

P
e
rf

o
rm

a
n

c
e

Dataset size

Classical machine learning

Deep learning

› Data prepared for AI: Annotations

› Storing and versioning the data – Data 

management
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Model complexity – Significant amount of expertise

› Increased model size, more layers result in 

better performance

› New model designs improved on 

complexity-performance trade-off

› Many years of internal development for 

embedded hardware utilization
Alexnet, 2012

VGG family, 2014

ResNet family, 2015

RegNet 2020, EfficientNet 2019

MobileNetv2, 2018
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Capacity [#ops GFLOP] Based on https://ieeexplore.ieee.org/ 

stamp/stamp.jsp?arnumber=8506339
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Embedded hardware performance

› Real-time: algorithms must 

be evaluated 15+ times/sec

› Efficiently designed AI models

are still complex

› Automotive grade embedded

hardware had to reach high

compute capacity at low

power
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Power (W) GPU cores

Based on https://www.semiconductors.org/wp-content/uploads/2018/06/1_2015-ITRS-20_System-Integration.pdf
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All ingredients together – Network in training
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Challenges of AI enabled Autonomous Mobility
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Challenge of globality and variability of the environment 
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Challenge of data availability
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Challenge of being futureproof
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Summary
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