
ABSTRACT
In 2020, there were 938 traffic fatalities with pedal bicyclists involved, and 38,886 bicyclists were

injured in traffic crashes in the United States (NHTSA, 2022), explaining the impact from the front of
vehicles accounts for 89.9% of bicyclist fatalities. As the Advanced Driver Assistance Systems (ADAS)
become more common, there is limited research on assessing the technology that interacts with bicyclists
from the users’ point of view. In this CCAT-sponsored project, data-driven computational models have
been developed to elaborate the driver's decision of initiating an overtaking maneuver to pass a bicyclist.
This presentation aims to evaluate these models from the perspectives of both the drivers and bicyclists
through subjective assessments in an environment of a driving simulation. Four types of overtaking
scenarios were selected by considering the existence of bike lanes and the oncoming traffic from the
opposite direction. Each scenario manipulated the speed of the vehicle and the lateral distance between
the vehicle and bicycle, and the overtaking was initiated based on the longitudinal distance and relative
speed between the vehicle and bicycle, which were the two critical parameters from the overtaking
decision models.

According to the literature and the critical factors from the computational models, the following
hypotheses were addressed: (H1) bicyclists riding with a closer lateral distance to the vehicle have a
reduced safety perception. (H2) bicyclists riding in shared lanes have a reduced safety perception. (H3)
when being overtaken by a vehicle with higher speed, the bicyclists have a reduced perception. (H4) with
oncoming traffic from the opposite direction, bicyclists have a reduced safety perception. (H5) oncoming
traffic will reduce driver's safety perception. (H6) compared to drivers, bicyclists will have an overall
lower safety perception during the overtaking task. The objective of the study was to develop appropriate
surveys and questionnaires to quantify the driver and bicyclist’s perception of various overtaking
scenarios and feedback to the pre-developed overtaking models.

Three questionnaire forms were developed based on literature, which were biographical,
after-scenario, and post-test questionnaires. The biographical questionnaire collects the subject's personal
information and experience, as well as their normlessness and attitudes as drivers and traffic violation
behavior as bicyclists, which was based on the Bicycle Rider Behavior Questionnaire (BRBQ, Hezaveh,
A. M. et al., 2018; Ulleberg & Rundmo, 2003). Perception data will be collected after each trial and at the
end of each rating phase from the perspectives of either a driver or a bicyclist. The after-scenario
questionnaire assesses satisfaction and perceived safety using seven 5-point Likert scale questions,
evaluating satisfaction in the dimension of Usefulness, Satisfaction, and Ease of Use Questionnaire (USE,
Lund, 2001). Additionally, the questionnaire assesses perceptions of the oncoming vehicle and speed
using modified items referred to in relevant literature (Robert S. et al., 2005; Bragg & Finn, 1982; Marco,
2016). After each rating phase, subjects complete the post-test questionnaire, a 7-item 5-point Likert scale
form used to evaluate the objective risk and risk behavior scale for overtaking tasks (Bragg & Finn, 1982;
Ulleberg & Rundmo, 2003). Then the experimenters expected to find the underlying factors that caused
the perception discrepancy between the drivers and bicyclists over an automatic overtaking environment
based on subjective assessment. The results can also serve as a recommendation to improve the current
overtaking model.


