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Drone Videography

Naturalistic trajectories

Time-space shapshot

Machine learning for large data:
* High frequency

» Large number of vehicles

https://open-traffic.epfl.ch
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And many others, e.g.

7‘high @A About Citation Download Commercial Team

a highD

The Highway Drone Dataset

Naturalistic Trajectories of 110 500 Vehicles Recorded at German Highways

NG SIM

ext (-eneration ulation

https://www.highd-dataset.com
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Intention/ maneuver prediction
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Lane change prediction in highD dataset

Mahajan, V., Katrakazas, C., & Antoniou, C. (2020). Prediction of Lane-Changing Maneuvers with Automatic Labeling and Deep Learning.
Transportation Research Record, 2674(7), 336-347. https://doi.org/10.1177/0361198120922210
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Safety critical event
Level of analysis
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Mahajan V., Katrakazas C. and Antoniou C., "Crash Risk Estimation Due to Lane Changing: 404
A Data-Driven Approach Using Naturalistic Data,"
in I[EEE Transactions on Intelligent Transportation Systems, doi: 10.1109/T1TS.2020.3042097 20 -
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Data issues management

No driver attributes
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Treating anomalies in the pNEUMA dataset

Mahajan V., Barmpounakis E., Alam Md., Geroliminis N. and Antoniou C., “Treating noise and anomalies in
vehicle trajectories from an experiment with a swarm of drones” (In preparation).
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Real-time crash risk evaluation in mixed traffic flow scenarios

Real-time crash risk (crash vs non — crash) = Traditional safety
f(traffic dynamics, weather conditions, analysis: learning from

geometric designs, driver behaviors, etc. ) the past

How to develop the best-fit function?

Crash

Reactive safety

Proactive safety

.|l|.

U/S Segment Crash Segment D/S Segment

Spatial
e —————————— When and where a
In mixed traffic flow scenarios, the data sources and traffic crash is more likely to

occur?

characteristics are different
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An example application
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(a) Data points of detector data (b) Data points of GPS data
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GPS-derived variables
are more significant
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Kernel Logistic Regression (KLR) outperforms SVM and logistic regression in
distinguishing safe / dangerous traffic flow conditions with linear or non-linear

boundaries

Constantinos Antoniou (TUM) | NRSO Workshop: Innovations in Road Safety Research | 20.5.2021



Chair of Transportation Systems Engineering
Department of Civil, Geo and Environmental Engineering httpS'//idreamsproject eu/wp/ .ru-"

Technical University of Munich
Future topics and challenges
A\ = -

Naturalistic driving / IDREAMS data &

Real-time driving safety level evaluation
Safety level evaluation of lane change behavior ( Y ))%J»
Safety level evaluation of car following behavior
Cause analysis related to traffic safety, eg, using
]

phones, fatigue driving = ()
The impact of driver characteristics on driving speed —

or traffic safety, eg, aggressiveness, education

Recognition

Tobii Pro Glasses 3

Constantinos Antoniou (TUM) | NKSU vvorkshop: Innovations in Koad Satety Research | 20.5.2021 10



Chair of Transportation Systems Engineering
Department of Civil, Geo and Environmental Engineering
Technical University of Munich

Data from CCAM

CAVs routing design considering crash risk at the road segment level
Speed design strategies of CAVs considering crash risk

Fleet design strategies of CAVs considering crash risk

Active traffic management based on the real-time crash risk prediction for CAVs
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