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Longitudinal Motion Planning of Autonomous Vehicle
for Pedestrian Collision Avoidance
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ABSTRACT

This paper presents an autonomous acceleration planning algorithm for pedestrian collision avoidance at
urban. Various scenarios between pedestrians and a vehicle are designed to maneuver the planning algorithm.
To simulate the scenarios, we analyze pedestrian’s behavior and identify limitations of fusion sensors, lidar and
vision camera. Acceleration is optimally determined by considering TTC (Time To Collision) and pedestrian’s
intention. Pedestrian’s crossing intention is estimated for quick control decision to minimize full—braking
situation, based on their velocity and position change. Feasibility of the proposed algorithm is verified by
simulations using Carsim and Simulink, and comparisons with actual driving data.
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Fig. 1 Vehicle and Sensors configuration
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Table 1 Average walking speed of pedestrians

Age Gender Normal Crossing

All 1.14 1.36
Above
Average 65 Woman 1.11 1.33
Walking Man 1.19 1.40
Speed All 1.36 1.61
(m/s) 20-65 | Woman 1.33 1.57
Man 1.41 1.65
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Fig. 3 Longitudinal motion planning algorithm block diagram
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Fig. 4 Scenarios for acceleration planning
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