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ABSTRACT

This paper describes autonomous emergency braking systems (AEB) for elderly drivers designed to consider
their driving characteristics. With aging, perception—reaction time, and decision—making time increase accordingly.
Without being aware of these performance degradations, however, changes in driving patterns due to increased
alertness while driving lead to vehicle crashes. Therefore, it is necessary to develop an autonomous emergency
braking system by incorporating the characteristics of the elderly driver. In order to enhance the driver
acceptance of older people, perception—reaction time, alertness, and ride comfort need to be considered for
conventional autonomous emergency braking systems (C—AEB). Proactive AEB(P—AEB) algorithm has been
proposed to reflect human factor of elderly driver above. The performance of the proposed algorithm has
been evaluated through MATLAB simulink simulation studies. It has been shown from the computer simulations
that the proposed P—AEB algorithm enhances the driver acceptance of older people by improving ride comfort
while ensuring safety of vehicle.
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Table 1 Characteristics of elderly driver

Division Contents
— Decreased sight and hearing cognitive
Perception abilities
— Increased perception time
. — Fall ability to make decision by
Decision .
processing it
— Bad influence on control as muscle
Control strength and joint range of motion are
reduced
— Vulnerable to recoil from sudden stops
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2.1. Safety Index of P—AEB
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Fig. 1 Definition of safety index (TTC, FCW)
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Table 2 Design parameters for P—AEB

Factor Related Equation
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4.1. P—AEB Simulation Scenario
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Table 3 Design parameters of C—AEB, P(R)—AEB, P(C)—AEB

AEB. " " AEB.

Mode | timeMargin |, ‘2, £2 | headwayOffset
(sec) | /DD )
C—-AEB 0 3.8 5.3 3.7
P(R)—AEB 0.3 3.3 4.8 3.9
P(C)—AEB 0.5 3.2 4.8 4.0

ASAotMsta Xl M16d, M2=, 2024

Ego Car Velocity

C-ego velocity

= P(R}-ego valocity
---------- P(C}-ego valocity | -
******* set velocity

mis
L]

24 26 28 3 32 34 36 38 4 4.2
time (sec)

Fig. 4 Eco car velocity of P—AEB scenario

A
Vego 1

23.7m
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