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With the Introduction of different levels of highly auto-

mated vehicles (HAVS) onto our roadways, It is essential

to understand the interaction and relationships among
surrounding vehicles and vulnerable road users (VRUS).
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tween drivers, VRUs, and HAVS.

There were two emu-

lated L4+ HAVSs used
In this study. The light
_ bars' Iocatlon (wind-
A3 S FRield aHd grill) and
color (white and teal)
were changed be-
tween scenarios, so
all participants expe-
rienced both loca-
tions and all color
combinations.
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HAVs are operating within their environment.
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controlled test track with live vehicles.

(3) Assess VRUS’ interpretations of external communica-

tion from the perspectives of pedestrian and passenger.
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Figure 2. Overview of interface location and color.

Forty participants observed external communication
displays on two vehicles that emulated L4+ AVs.

Table 1. Overview of tested variables.

This research examined how an L4+ HAV can best
communicate with other drivers and VRUs about its
Intentions.

External Communication Impact
" (M OUSO®L/ :p S ® uEb:P LYySOP D !pn@ShiE
change once a participant understands the external
communication displays?
« How many exposures to a vehicle’s external commu-
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meaning of the displays?
« How many exposures to the light bar patterns does it
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of all three intentions?
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Every participant viewed eight different testing scenarios that
were repeated for multiple trials. The eight scenarios were split
between pedestrian and passenger perspectives. When partici-
pants were experiencing the pedestrian scenarios, they would
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derstanding of the displays. When participants were experienc-
Ing the passenger scenarios, they would observe the scenario
and complete ratings on their understanding.

A4
| | i i i N\ nm '

After each exposure to the light bars, participants' knowl-
edge of the light bar patterns and correct interpretation of
the patterns was coded. The percentage of participants no-
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at different exposures.

Study Design

A within-subject design was used, and each participant
viewed eight different testing scenarios that were re-
peated for multiple trials. The scenarios included various
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participants experienced all three light patterns across

all scenarios and trials.

Cochran’s Q test was run to determine If the percentage of par-
ticipants noticing the light bars was different at the different
time p0|nts The percentage of part|C|pants not|C|ng the light
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points, 2(17) =174.629, p <.001. Exposures 1, 9, 17, and 18 had sta-
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Figure 1. Overview of study design.
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Number of participants who noticed the pattern across exposure
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Figure 3. Participants who noticed the light bars over exposure.

Cochran’s Q test was run to determine if the percentage of par-

ticipants understanding the patterns was different across the

number of exposures (Figure 4). The percentage of learning
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sures, 2(17) =79.928, p < .001. Pairwise comparisons were com-

pleted using Dunn's procedure with a Bonferroni correction for
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comparisons.

Did they understand the pattern correctly across the order they
experienced.
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Figure 4. Number of exposures until correct interpretation of patterns.

Conclusion
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(1) Participants stated thatitwas ® PITUSPOH H iSH8§D S ®
Interpret the light patterns for two vehicles in their envi-

ronment.

(2) Often, they had to prioritize their focus on the vehicle
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(3) They would also miss the light patterns on the vehi-
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missed the short “Ready” pattern change.

Previous studies conducted on external communication dis-

plays on HAVs were conducted with one HAV. We found with
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culty understanding the intention of the display because they

AL dto telr ttentjon between two HAVs (they
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cles).
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