View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Online Research Database In Technology

DTU DTU Library

i

Just-in-Time Traffic Model Adaptation to Non-Recurrent Incidents

Peled, Inon; Pereira, Francisco Camara

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Peled, I., & Pereira, F. C. (2018). Just-in-Time Traffic Model Adaptation to Non-Recurrent Incidents. Abstract
from ICCS 2018: The 9th International Conference on Complex Systems, Boston, United States.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/189891693?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/justintime-traffic-model-adaptation-to-nonrecurrent-incidents(e0951076-e26e-4fb7-b4ba-8c21b5f04e44).html

Just-in-Time Traffic Model Adaptation to Non-Recurrent
Incidents

Inon Peled, Francisco C. Pereira
DTU, Technical University of Denmark

inonpe@dtu.dk
15 February 2018

Abstract

Traffic networks are complex systems, where tens of thousands of vehicles interact dy-
namically. Proper performance of traffic networks has great socio-economic impacts on urban
environments. As such, cities worldwide invest great resources in designing and implementing
effective traffic management strategies, in which reliable prediction schemes play a main role.

Under typical road conditions, traffic tends to follow repeated patterns, and can thus be
effectively predicted. Alas, short-term traffic prediction models often deteriorate greatly under
non-recurrent traffic disruptions — such as road accidents or unforeseen weather extremities —
just when accurate prediction is most needed for effective incident management. The problem
is further exacerbated by the typically low availability of system-wide observability in traffic
networks.

Consequently, immediate adaptation of short-term traffic prediction models to sudden
disruptions has so far been a largely unsolved problem. The key issue is that when an incident
happens, the correlation structure between target variables and predictors changes abruptly,
in a manner which is unique to the incident characteristics. So far, no systematic method
has been found for updating traffic prediction models based mainly on real-time information
about the incident itself.

Nowadays, however, In-Vehicle Monitoring Systems (IVMS) are increasingly penetrating
vehicle markets worldwide. IVMS devices constantly monitor and report the status of the
vehicles where they are installed, and in particular, deliver distress signals in case of break
down. The global adoption of IVMS technologies thus offers unprecedented levels of real-time
network observability.

In this work, we formulate a novel, model-based framework for timely adaptation of traffic
prediction model under incidents, by leveraging real-time IVMS signals from affected vehicles.
Our methodology is to simulate multiple ”what-if” scenarios of the affected road, based on
information in the received IVMS signals. The data obtained from the simulations is then
fed to data-driven Machine Learning methods, which yield an adapted prediction model. The
new, just-in-time model is better fit to predict how traffic evolves shortly after the onset of
the particular incident.

We experiment our framework in a case study of a highly utilized Danish highway, and
the results show that our approach potentially improves traffic prediction in the first critical
minutes of road incidents. Because only a few dozens of simulations are required, such real-
time computation is well within the capacity of commercially available computational clusters.
Our findings suggest that given immediate incident information, the hitherto unsolved problem
of just-in-time model adaptation is presently becoming tractable.
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