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Abstract : A vehicle adaptive cruise control strategy based on human drivers’ driving characteristics has been
investigated. Human drivers driving characteristics have been analyzed using vehicle test data obtained from 125
participants. The control algorithm has been designed to incorporate the driving characteristics of the human drivers and
to achieve natural vehicle behavior of the controlled vehicle that would reduce the workload of the human driver.
Vehicle following characteristics of the cruise controlled vehicle have been compared to real-world driving radar sensor
data of human drivers using a validated vehicle simulator. and compare nominal cruise control and adaptive cruise

control.

Key words : Adaptive cruise control(%-g- <=& =] 1), Human driver driving data(=1 %} 53] ©]©]]), Clearance
(7 A =), Time-gap(A13F 2+4), Time to collision(Z-= 217, Steady state following(“g 33 &l %)

Nomenclature

c : relative clearance[m]

v : vehicle speed[kph]

T : time-gap[sec]

a  :acceleration[m/s’]
Subscripts

d - desired

s,p :subject(test) vehicle, preceding vehicle
0 > minimum or initial value
max/min : maximum/minimum
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Fig. 1 Test vehicle for analysis of driving characteristics
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Table 1 Closing acceleration([m/s’])

Percentile Low Speed | High Speed | High Speed5>
75% -0.43 -0.29 -0.21
Mean -0.74 -0.33 -0.29
5% -1.00 -0.36 -0.38
Table 2 Following acceleration([m/s’])
Max. 95% 5% Min.
Acceleration 2.34 0.62 -0.49 -2.4

o
&
X
&
fr
-
o
=
32
A
o

Bl
e AL FFY o AHgshE HEE
7} =}

2717k Ak A u et % ek e vk
BEEE o &3] A AL FEATE AL 9
v g,

EREREROR XL SR
<3| =23
j=4 (]

8§ 5]

o) At &2, A& 2o i oA
E‘ =

o] 7+ A, A=

sk

AR AFsko]l A 7Ex])A(Time-delay)-S 4133

Table 3 Time-delay characteristics of human drivers([s])

Percentile 75% Mean 25%
B 1.42 0.9 0.54
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Table 5 Closing acceleration([m/s*])

Percentile Preceding Human ACC
75% -0.38 -0.39 -0.4
Mean -0.44 -0.46 -0.43
25% -0.51 -0.52 -0.49

Variance 0.02 0.01 0.01
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