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Abstract

In recent years, the studies on the characteristics of driver behaviors are attached to importance more
and more. It is expected to provide a guideline for the technological development such as ASV by
clarifying the driver characteristics. This study investigated the characteristics of driver behaviors related
to distance headway setting and control operations in a car-following by an expressway experiment in
which subjects were requested to follow a preceding vehicle as usual. The mechanism of the driving
behaviors of subjects was analyzed. It was found that the subjects set the distance headway only as the
necessary to prevent another vehicle from cutting in ahead. It was also found that the subjects followed a
similar pattern, based on multiple objectives, in making decisions with regard to their driving actions. The
actions were mainly determined by the information directly related to the car-following task, such as
distance headway, relative speed and the speed and acceleration of subject vehicle, and relative speed was
regarded as more important than distance headway. In addition, it was also found that the subjects
intentionally loosen the control of distance headway to avoid the deterioration of workload and riding
comfort.
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Fig.2 A car following test on an expressway
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Fig.

Fig.

Fig.

Fig.5

100%
80%

A,B,C

100%
80%
g oo No | S Fairly) Ve g o N Fairly | Ve
S o ome | Fairl e g o g Fair en
g 40% Y v 5 a0% Y Y
o o
20% 20%
0% . . . . , o% . . .
0 1 2 3 4 5 0 1 2 3 4 5
Time headway (s) Time headway (s)
(a) Subject A (b) Subject B
100% 100%
80% 80%
£ £
2 60% No | Some ) Fairly 2 60% No Some|  Fairly Vvery
S 40% S 40%
20% 20%
0% 0% . . !
0 1 2 3 4 5 0 1 2 3 4

Time headway (s)

(c) Subject C

5
Time headway (s)

(d) Subject D

Fig.5 Subjective rating on the possibility that
another vehicle cut in ahead when running on an

expressway



No Some Fairly Very

100%
.
£ 60%
2
S 4%
20%
0% =
0 1 2 3 4
Time headway (s)
(a) Subject A
No Some Fairl Ver
100% Y y
0%
E oot
2
S 0%
20%
0%
0 1 2 3 4
Time headway (s)
(b) Subject B
No Some Fairly
100%
80%
E 6%
2
S 4%
20%
0%
0 1 2 3 4
Time headway (s)
(c) Subject C
No Some Fairl Ver
100% y y
80%
1]
£ 60%
2
S a0m
20% \
0% .
0 1 2 3 4

Time headway (s)

(d) Subject D

Fig.6 Relationship between time headway and

driving motive

11

Fig.7 A

08
0.6
04
0.2

Throttle

90 100 110 120 130 140 150 160

n

90 100 110 120 130 140 150 160

100

Brake force(N)

N A OO @

o O O o o
T

N

[uny

fﬂ%m;\ Y WV = WA

H W v v VLL/ w

1
[

Acceleration(m/s 2)
o

I
N

90 100 110 120 130 140 150 160
Time(s)

Fig.7 Operations of throttle and brake (driver A)

Fig.7



0.9

MVA

RR/ R

(ha) (vr) (ar)
(v0) (a0) RR/
(str) 7
0.8 0.9(p<0.01)
Fig.8 MVA
Fig.8

L B e | [an
2 = 04 Qvr
gi’ 02 - ar
e lO mv0
g ' @ a0
£8 -02 ORRI
S 04

by O str
“ Los

A B c D
Subject

- 0.8

2 06

32 04 BA

&3 02 mB
° § 0 aoc
S8 -02 mD
s -04

RN |

hd vr ar v0 a0 RRI str
Predictor variable

Fig.8 Standard regression coefficient of predictor

variable for each subject



5) RRI

(A,B,C,D)

A,B C,D

Tablel

C,D

Mean

SD

Tablel

Tablel Headway distance and relative speed when
following a preceding vehicle on an expressway

. Headway distance(m) | Relative speed(km/h)
Subject Mean SD Mean SD
A 27.1 104 0.0 4.0
B 29.1 84 -0.3 39
C 30.3 5.2 -0.1 3.7
D 39.6 74 0.1 34
Tablel
SD=5.2 10.4m
0 SD 4.0km/h
Torf
12 3.0 3.7=10
21/s 24m
3.2 5.3 km/h 30 40m
Tablel
Snider 13 6.1%
38m
1.8 2.4m Tablel



4.2

Fig.9 80km/h

-
N

O Expressway # Test course

[N
o
T

Standard deviation of
headway distance(m)

o N B OO

A B C D

O Expressway & Test course

20km/h

10,20,30,40,50m 5

relative speed(km/h)

O R, N W~ oo

Standard deviation of

Subject
Fig.10 Comparison of standard deviations of

headway distance and relative speed between
expressway and test course

Fig.10
A,B
(a) Target distance 40m (b)Target distance 10m
Fig.9 A car following test with constant distance
headways in a test course
Fig.10
Tablel) Fig.ll A
A,B,C 30  D:40m 30m
Fig.10 B MVA MA
Fig.11

VS

VS (p<0.01)



Fig.11 VS 2

58 [ = i 2T *x(p<0.01
cEu o8 F F 1 (p<0.01)
S £ @
SEZ 06 Tg’ 5 F O Expressway
é‘g g 04 § g I 7 Test course
EES 0 S
8% 0
MVA MA Duration
Fig.11 Comparison of driver’s behaviors between (1)
expressway and test course (target of headway=30m,
driver A)
(2)
14
vr=0
®3)
Evans
(1) H13 ,
(2002)
16 (2) cc 3

Vol.37,No.5,pp.518-523(1983)
(3) C.Serafin, etc, “ACC Human Factor Issue”,
Technical Paper FISITA, Vol.14, pp.1590
Vs 1 -1609 1998



(4) -

77 Vol.33, No.6,
p.363-370 ( 1997)
(5) “*
No.6-02, pp.11 14 2002
(6) “*
”” |ATSS Review, Vol.26, No.1, pp.57-66
2000
(7) -
No.31-02, pp.518-523 (2002)
(8) 1990
(9)
1997

(10) cc

, N0.902, pp.2.185-188 (1990)
(11) (X3

(C), Vol.65, N0.632,p.282-288(1999)

(12) A.S.Torf and L.Duckstein, “A methodology for
the determination of driver perceptual latency
in car following”, Human Factors, Vol.8,
p.441-447 (1966)

(13) J.H.Snider, “The detection threshold for
changes in headway”, Report No.EES202B-4,
Ohio State Univ. (1966)

(14)

(2000)

(15) L.Evans and R.Rothery, “Perceptual
Thresholds in Car—following”, Transportation
Science, Vol.11, No.1, p.60-72 (1977)

(16)

(1992)



