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oZero fromDeepMind(Nov 2017, in Nature)
. Given: Rules + Dedpearning + Simulation
. Training via Reinforcemettearning
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« But in reality we do not know the (complex) rules!!
»



orld Iis extremely complex
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e Systems must make accurate and reliable decisions
. Especially ilCritical Situations
. Increasingly making use of (dgapachine learning

* Learning of critical situations is essentially impossible
. hFadSy tAGOGtS 6322R0 REFEOGF S
. Critical situations rarely happen in realgyer definition!
. Extremely higkdimensional models

A Goal: Scalable Learning frosyntheticinput data
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IVing:

Typical situations

with high probability Goal: Validation of correct behavior by
covering high variability of input data

Critical situations
with low probability
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Learning from Learning from
real data synthetic data

Learning for
Long-Tail Distributions
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and Validation in Reality (e.g. Driving)
Ifficult, costly, and noiscalable




g and Validation in th®&igital Reality
. Arbitrarily scalable (given the right platform)
. But: Where to get the models and the training data from?
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aining Loop

e.g. kid in front of the car T in this way
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BRENERges: Recognition of
Sebtie Motion Differences

* | ong history ilmotion research(>40 years)
. E.g.Gunnar Johanssonoint Light Walker§l974)
. Significant interdisciplinary research (e.g. psychology)

 Humans careasily discriminatadifferent styles
. E.g. gender, age, weight, mood, ...
. Based on minimal information

e Can we teach machines the same?

. Detect Iif pedestrian will cross the street
. Parameterized motion model & style transf
. Predictive models & physical limits




ar Rendering n&

LR X
88 NiENA  siEss

Ifferences
Longer wavelength: Geometric optics (rays) not sufficient

Need forsomewave optics
« Diffraction at rough surfaces and edges
» Need for polarization & resonance

Highly different goals
» Optical: Focus on diffuse effects (+ some highlights, reflection3, etc
» Radar: Focus on specular transport only (i.e. caustic paths)

* Recent Work on Causticssfittmann, EGSR’ 18]
LRSYGATE@AY ddzasSTdA ¢ OFdzadAod
Guides samples to visible caustic regions

« Combining research on rendering and radar technology
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Genesis: Open Platform for Training & Validation of /
| e Collaboration platform for industry and research

. Easy testing, evaluation, and exchange of code and data

. Founded with TU\&Ud several other partners from EU & As

 Based orOpenDSOpenSource driving simulation
. Highlyvisible automotiveesearch platform by DFKI

. Internationally widely used in research and industry
« Including: Google, Bosch, Continental, HorfdemTont b dzI y O
« Including: CMU, Stanford, Berkeley, MIT, TUM, TENX A Yy X

* Hiring 1520 PhDs
. To further develop platform and individual partial models





../Videos/Janis-Pedestrians-Oct17.avi

riad [
" ,.1i~'

snonE |
|

%

‘.,’:L_:LJI_,“J"




prescan Data (TASS)
BIESEmantic Segmentation
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a l Abi Il 1ty to Create
. Machine Learning is the best known method

. Still insufficient for many (critical) situations
* Learning from Synthetic (an&eal) Data

. Loop of model learning, simulation, training, and validation
* Big Challenges Ahead

. Many promising partial resultsbut largely islands
. Requires closer collaboration of industry & academia
. Towards largescale European initiatives

* Al will be a Central Component of Future Systems



