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Multi-Vehicle Tracking Adaptive Cruise Control

Moon 1l ki and Yi Kyongsu

Interacting Multiple Model(*} & T}22), Probabilistic Data Association Filter(Z-8 %] |
o8] A3 2H), Adaptive Cruise Control(Z-3-53F4]o]), Advanced Safety Vehicle(H

oo A 2}2k), Target Tracking(Z XA F F3)

Abstract

A vehicle cruise control algorithm using an Interacting Multiple Model (IMM)-based Multi-Target Tracking (MTT)
method has been presented in this paper. The vehicle cruise control algorithm consists of three parts; track estimator
using IMM-Probabilistic Data Association Filter (PDAF), a primary target vehicle determination algorithm and a single-
target adaptive cruise control algorithm. Three motion models; uniform motion, lane-change motion and acceleration
motion, have been adopted to distinguish large lateral motions from longitudinal motions. The models have been
validated using simulated and experimental data. The improvement in the state estimation performance when using three
models is verified in target tracking simulations. The performance and safety benefits of a multi-model-based MTT-ACC
system is investigated via simulations using real driving radar sensor data. These simulations show system response that
is more realistic and reflective of actual human driving behavior.
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Fig. 1 Track data from mmW radar sensor
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Table 1 Parameters of IMM-PDAF
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Fig. 2 Target state estimation of a vehicle with zero
relative motion
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Fig. 3 Target state estimation of a vehicle performing a
lane change
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Fig. 4 Target state estimation of a rapidly braking
vehicle
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Fig. 7 ACC results using simple method versus
probability-based method
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Fig. 8 Control results : simple method versus
probability-based method
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