2013 Copyright 2013 KSAE
KSAE13-B0307

S7IA|2| el

=
—o T

= A

SIBh I8 BE AL N

IR )
KAIST O|ziAFSxFst| "

Development of Active Front Steering System for Front Collision Prevention

on Reverse Maneuver
Yoonkab Noh" - Seibum Choi?

" Department of Mechanical Engineering, KAIST, 373-1 Guseong-dong, Yuseong-gu, Daejeon 305-701, Korea

Abstract : In this paper, an active front steering(AFS) algorithm for preventing front collision on low reverse speed is
proposed. Whenever a driver wants a car to be pulled out from a parking lot by going reverse, it is hard to determine whether a
front part of a vehicle will collide with another side vehicle. When it comes to a vehicle with long nose, the driver should be
careful not to apply a large amount of steering which will cause a collision with another side vehicle. The driver will be also
distracted by concentrating vehicle’s rear part when going reverse. Proposed algorithm uses an ultrasonic sensor installed on
the front side of a vehicle which estimates the distance from a side vehicle, calculates optimal steering angle which will not
cause to collide with a side vehicle and limits the driver’s steering. Also, by continuously calculating the amount of steer limit
value, proposed algorithm aids a driver to optimally turn the vehicle, meaning that a vehicle to be turned with minimal turning
radius. The simulation has been performed by using CARSIM which is well known as a vehicle dynamic simulator to verify
the effectiveness of the proposed AFS algorithm in common parking lot environments.

Key words : AFS('s& X% X.X), Automated parking(A-5 “F2}), Reverse steer(-% %), Automotive control(X-5
A|*]), Collision prevention(Z& HA])

Nomenclature Y : Yaw angle

L : Length of wheel-base Subscripts

L¢ : Length of a front nose

& : Front tires’ average steer angle AFS : Active front steering

8, : Outer front tire’s steer angle SPAS : Smart parking assist system

R, : Outer front tire’s turning radius ACC : Adaptive cruise control

Rom ax : Outer front tip’s turning radius

I,, : Length of wheel-track L.ME
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