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Figure.1 The percentage of fuel consumption and travel time savings
continually increases from scenario 2 to 4, and generally the
automated scenario has the most fuel consumption and travel time
savings levels among all tested scenarios.

(@) Vehicle Speed Profile - 25 Seconds Red Phase Offset (b) Vehicle Trajectory - 25 Seconds Red Phase Offset
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Figure.2 Both the manual and automated Eco-CACC systems
Improved the vehicle trajectory for all of the treatment
combinations. In particular, it decreases acceleration and
deceleration maneuvers and provides a smooth speed profile.

(@) Cruising Speed at the Intersection- Downbhill (b) Cruising Speed at the Intersection- Uphill
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Figure.3 The average cruising speed continually increases from
scenario 1 to 4, and generally scenario 4 has a higher speed than
the other four scenarios for all the values of red phase offset.

VIRGINIATECH

TRANSPORTATION INSTITUTE

(a) The Percentage of Time Idling - Downhill
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Figure.4 The percentage of time idling at the intersection continues
reducing from scenario 1 to 4, and becomes zero at the third and fourth
scenarios under all the values of red phase offset.

a) Ranking the four scenarios based on
saving fuel consumption
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b) Ranking the four scenarios based on
making driving more comfortable
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d) Ranking the four scenarios that participants
would like to have in their cars
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Figure.5 The participants ranking of the four scenarios.

Figure.6 The participants-acceptance of the automated Eco-CACC system.

Conclusions

« The automated Eco-CACC system reduced fuel consumption levels
and travel time by nearly 31 and 9 percent respectively ,on average.

« The manual Eco-CACC system reduced fuel consumption levels and
travel time by nearly 13 and 8 percent.

« The Eco-CACC system reduced the waiting time at the intersection to

Z€Er0.

e Survey’s results show that the automated Eco-CACC scenario is the
most preferred scenario among all the four, while the manual Eco-
CACC system is the lowest preferred one.

 91% of the participants supported adding the automated Eco-CACC
system into their cars if it would save 10 to 15 percent in fuel

consumption.
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