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Development of Autonomous Driving Techniques for Prevention of Multiple Rear-End
Collision: Vehicle Platoon Safety by Intent Inference of Driver®s Deceleration
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This research aims to propose a new vehicle platoon control technology with
the prevention of multiple rear-end collisions and to verify its effectiveness. The objectives were
to establish a technique for predicting the deceleration intention of the vehicle ahead, to propose
a driving assistance or autonomous driving technique to encourage early deceleration of the vehicle
behind, and to propose a vehicle platoon control technique to prevent multiple rear-end collisions.
Mathematical modelling and numerical simulation showed that the fusion of an unscented Kalman filter

and a neural network model successfully predicted deceleration intentions several seconds ahead
with high accuracy. Furthermore, it is confirmed that the utilizing the visualized shockwave
contributed to suppression of shockwave propagation and prevention of multiple rear-endo collisions
with simple control techniques.
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