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Challenge: Step-wise Transition

Towards Autonomous Traffic
= Coexistence of automated vehicles and
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Evolution of the Research Goals

= Coordination capabilities depend on

availability of communication systems

= Automated systems react passively on
human malpractice

= Increased amount of empty runnings due
to freight and on demand traffic

Active xFCD and Control = Analysis of hybrid traffic on highways as
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i = From channel-aware LTE data transfer
P — X < N to context-predictive V2X
AP == VPN } el N\ LT communication
(G uman-aven T(‘*\\»l (ol L :, 1_ = Poisson Dependency Networks and
~ | Robo 7oL i Sum-Product Networks
e same Frequency Band ] 1 | [ o = Knowledge about physical traffic models
| Is integrated into machine learning
——4G/5G  — —IEEE 802.11p —— |EEE 802.15.4

models

highlsignal level

e high drop|duration ™
variance during drop | | | I I

_900 280 400 600 800 1000 1200 1400 1600 1800 2000
Time [ms]
= Channel as a sensor

Determination of the traffic situation and
vehicle type information

= Resource-efficient implementation using
L1/L2-SVM
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= Precise alignment required for reliable

and efficient data transfer
[Sliwa, Monhof, ..., Wietfeld, Submitted to ACM Conference]

= Approach: Cooperative beam steering
exploiting mobility prediction

Routing with Reinforcement
Learning and Breakdown
Minimization Principle (BMP)
= Incorporate BMP to prevent critical traffic

flows
= Adds constraints to reinforcement
learner
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[Sliwa, Piatkowski, ..., Wietfeld, ITSC, 2018]
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