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for current (legacy) and future (connected) Urban Traffic Control systems,

by capitalizing on the new sensing and communication capabilities from Connected Environments in urban areas.
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Extended Observer based on (Extended) Kalman Filter
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Queue length estimation based only on Connected Vehicles -
Example for fixed-time control
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Queue length estimation based only on Connected Vehicles -

Example for traffic-actuated control
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Queue length estimation based only on Connected Vehicles -

Example for adaptive traffic control
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Queue length estimation based on Con.Vehicles and camera -
Example for degraded adaptive control (missing detector)
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Simulation Scenario: Fusion example (camera and CV)
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Conclusions

Extended Observer:

« Utilizes imperfect measurements from low number Connected Vehicles
(low penetration rates)

* Provides improved estimation in comparison to relying solely on the
measurements

« Enables fusion of diverse sensors (e.g. camera, Connected Vehicles)

* Provides an intuitive way for tuning the filter ("which measurements
should | trust more?”)

Outlook

« Evaluate the impact on signal control

« Test different data availability combinations

« Compare with estimation from loop detectors

« Derive requirements for connected environments
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Queue length estimation based only on Connected Vehicles -
Example for fixed-time control
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Queue length estimation based only on Connected Vehicles -
Example for traffic-actuated control
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