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ABSTRACT

This paper presents a method of longitudinal motion planning of autonomous vehicles to deal with the
non—signalized crosswalk environment. Based on the traffic laws, vehicles should slow down when passing
the non—signalized crosswalk to prepare for situations where a nearby pedestrian starts to cross. If a
pedestrian is in the crossing phase, vehicles should stop in front of the stop—line and wait until the pedestrian
finishes the crossing maneuver. To realize these behaviors in autonomous vehicles, the driving mode and
corresponding driving strategy are determined when vehicles encounter the crosswalk. The driving mode is
determined according to the behavioral status of the nearby pedestrian. Longitudinal motion for the stopping
or passing maneuver is planned according to the determined driving mode. The proposed algorithm has been
validated via autonomous driving tests with our test vehicle in a real world. The test results show that the
proposed algorithm enables the test vehicle to follow the traffic laws and behave safely against crossing
pedestrians in the non—signalized crosswalk.
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Fig. 1 Overall structure of the proposed algorithm
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Fig. 3 Description of a crossing pedestrian and variable
related to Eq. (1)
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Fig. 4 Simulation results in Scenario 1 including time
histories of the speed of the ego vehicle, longitudinal
acceleration of the ego vehicle, and clearance with
respect to the in—lane pedestrian
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Fig. 5 Snapshots of the driving scene in Scenario 1 at
t=8s, 12s, 16s, and 21s
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Fig. 6 Simulation results in Scenario 2 including time
histories of the speed of the ego vehicle, longitudinal
acceleration of the ego vehicle, and clearance with
respect to the in—lane pedestrian
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Fig. 8 Test vehicle for algorithm implementation
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Fig. 9 Time history of the speed and stop mode activation
flag in the scenario where crossing pedestrian does
not exist
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Fig. 10 Time history of the speed and stop mode activation
flag in the scenario where crossing pedestrian exists
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Fig. 12 Front images of the test vehicle at (a) t=19s, (b)
t=25s, and (c) t=38s in the scenario where crossing
pedestrian exists
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