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Abstract This paper presents a human-centered control algorithm for personalized autonomous driving based on the
integration of inverse time-to-collision and time headway. In order to minimize the sense of difference between
driver and autonomous driving, the human-centered control technology is required. Driving characteristics in case
that vehicle drives with the preceding vehicle have been analyzed and reflected to the longitudinal control algorithm.
The driving characteristics such as acceleration, inverse time-to-collision, time headway have been analyzed for
longitudinal control. The control algorithm proposed in this study has been constructed on Matlab/Simulink
environment and the performance evaluation has been conducted by using actual driving data.
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Table 1. Actual driving data
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(c) Acceleration distribution: driver - 3

Fig. 1. Acceleration distributions of individual driver
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Fig. 2. Acceleration distributions of all drivers

Division Average STD | u—30 | u+ 30
Driver - 1 -0.124 0.491 -1.598 1.350
Driver - 2 -0.102 0.578 -1.835 1.630
Driver - 3 -0.127 0.858 -2.701 2.447

Inverse time-to-collision distribution
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(a) Inverse time-to-collision distribution: driver - 1
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(c) Inverse time-to-collision distribution: driver - 3
Fig. 3. TTC™! distributions of individual driver
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Fig. 4. TTC™* distributions of all drivers

Table 3. Summary of inverse time—to—collision data

Division Average STD | u—30 | p+30
Driver - 1 -0.0022 0.0201 -0.0624 0.0581
Driver - 2 -0.0006 0.0228 -0.0690 0.0677
Driver - 3 -0.0033 0.0357 -0.1103 0.1038
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Fig. 6. T), distributions of all drivers

Table 4. Summary of time headway data

Division Average (sec) ST.D (sec)
Driver - 1 2018 0435
Driver - 2 1.979 0.644
Driver - 3 1.669 0611
Average 1.889 0.563
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