Design of a Full-range Adaptive Cruise Control Algorithm
with Collision Avoidance
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Abstract

This paper describes design and tuning of a full-range Adaptive Cruise Control (ACC) with collision
avoidance. The control scheme is designed to control the vehicle so that it would feel natural to the human
driver and passengers during normal safe driving situations and to avoid rear-end collision in vehicle
following situations. In this study, driving situations are determined using a non-dimensional warning index
and time-to-collision (TTC). A confusion matrix method based on natural driving data sets was used to tune
control parameters in the proposed ACC System. An ECU-Brake Hardware-in-the-loop Simulation (HiLS)
was developed and used for an evaluation of ACC System. The ECU-Brake HiLS results for alternative
driving situation are compared to manual driving data measured on actual traffic way. The ACC/CA control
logic implemented in an ECU was tested using the ECU-Brake HiLS in a real vehicle environment.
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Table.1. Distribution of time-gap in steady-state
Following-Data (125person, 523min)

Percentile 5% 25% Mean 75% 95%

Time-gap[s] | 0.74 | 1.07 1.36 1.69 | 227
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Fig. 1 Steady-state following data collected from 125
driver test and the linear regression
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Fig. 2. Acceleration analysis based on speed region in
steady-state driving situations
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braking decelerations
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Table. 3 Threshold values for x, TTC*
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in severe braking situations
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= CA mode
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Fig. 11. Comparison between cruise control and
human driving in a sever braking situation on a high
speed
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