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Considering Behavioral Adaptation



Case study:
(Gap acceptance
behavior at
Priority T-
Intersection




Driving simulator
experiment



Gap acceptance
model

* Three models:
e Conventional traffic
* Less defensive AV traffic
* More defensive AV traffic

e Equation (type of model)

* Generalized linear model (logistic
regression), maximum likelihood
estimation



* Drivers have higher probability to accept larger
Takeaways gher probablity to accept arg

gaps
* A gap is more likely accepted in a later
from the
m O d e | S * Higher probability to accept gaps in front of

HDVs compared to in front of recognizable Less
defensive AVs



Simulation set-up




Simulation conditions

* AV Penetration Rate
* AV Driving style
* AV recognizability

* BA consideration



e Delay per vehicle on the minor road

Performance * Delay per HDV on the major road

| nd 1cCators * Delay per AV on the major road
* Length of the queue on the minor road




Minor road delay



Minor road delay - penetration rate



Minor road delay — recognisability of AVs



Major road delay HDVs



Major road delay HDVs — recognisability of AVs



Major road delay AVs



Major road delay Avs - recognisability of AVs



Queue length



Queue length — penetration rate



Queue length — recognisability of AVs
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Effect of increasing penetration rate

_—

Delay for minor road vehicles
Increases

No effect on delay of major road
vehicles (both AVs and HDVs)




Effect of AV Recognisability

—>

Less defensive AVs result in
increased delay for minor road
vehicles

The magnitude of effect on major
road vehicles delay appears to be
very small



Effect of AV Driving style

Delay for minor road vehicles larger at higher penetration rates
No meaningful effect on major road vehicle delay




Effect of considering BA

_—

* Delay greater for minor
road traffic when AVs are
less defensive and recog

* Delay smaller for recog less
defensive on major road



Threats to validity
of results

e Short waiting time before gap
acceptance

* Only human drivers gap
acceptance considered

e Using a driving simulator

* Long term behavioral
adaptation

* Driving style of AVs



Points for
consideration

* Least delay and smallest queue for
conventional traffic

 When less defensive AVs are recognizable,
their delays decreases, but that of major
road HDVs increases (question of equity)

* Should AVs be recognizable?

e Future research on mixed traffic must
consider behavioral adaptation

» Safety implications should also be studied
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