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This study focused on driver assistance systems at stop intersections, since typical

accidents involving elderly drivers occur at such intersections. A three-step assistance

system, giving 'advisory' and 'warning' information, and brake intervention, was evaluated

at the JARI proving ground. The usual driving of the elderly participants was surveyed with

a driver recorder before the experiment, then the assistance system was applied. The results

showed that when the assistance system was applied for elderly drivers who didn't stop in

the first survey, the deceleration timing became earlier and the approach speed became

slower when approaching stop intersections. The subjective rating also indicated a higher

acceptance of the system.
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Table 1 Participants of the study

.. Gender [Frequency of Annual RIStrICteé for
Participant .. . corrective
s Age m; male . driving mileage lenses
f; female | [times/week] | [km/year] [Yes:1. No0]
S01 74 f 5 3000 0
S02 71 m 4 5000 1
S03 75 m 7 5000 1
S04 76 m 7 10000 0
S05 67 m 7 5000 0
S06 70 m 7 10000 0
S07 74 f 7 10000 1
S08 72 m 6 3000 1
S09 76 f 7 5000 0
S10 65 m 3 10000 1
Sii 68 m 2 3000 0
S12 76 m 7 5000 0
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Table 2 Results of analysis of the daily driving data

Number of [Number|{Percen [Number
Partici| analyzed of |tage of of Other dangerous behaviors (number of
pants | stop inter | “don’t | “don’t |interfer times)
-sections | stop” | stop” | ence
Urgent deceleration (3),turning right with
signaling a left turn (1), Using cellphone
So1 74 4 2 (1), Hit the bumper (1), Wrong—way driving
after turning right (1)
Almost wrong-way driving after turning righ
S02 164 22 13.4 2|(1),Using cellphone (2), Got lost (2),
Overlooked the red light (2)
S03 154 6 3.9 2
Frequently driving too fast, driving faster
504 167 13 e than 90km/h on regular roads
Hit a guardrail (1), Almost wrong-way drivin
S05 50 | 20 after turning right (1)
Driving too slowly (2), Driving with high
beams on while oncoming vehicles are
closer, Failed to notice the signal turnrd
S06 118 2 17 green (1), Cutting in front of the vehicle
(1), Nearly crashed into the car in front (1)
tailgaing (2)
Overlooked a red light and turned left
S07 190 ! 05 (1),Using cellphone many times while drivin
S08 65 0 0.0 0
Overlooked a red light and turned left (1),
S09 20 4 20.0 3|Frequently driving too fast, driving faster
than 90km/h on regular roads
Frequently driving too fast, driving faster
S10 98 ! 10 than 90km/h on regular roads
St 9 2| 222 2
Overtaking motorbike too close (1), Nearly
S12 102 0 00 wrong. way driving (1),straying onto the
opposite lane (2), A passenger screamed
because of too late braking (1)
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Table 3 Conditions of the experiment

Dummy Blind intersection Dummy Clear intersection
Conditi scene 1 scene 2
ONTHON Narrow | Assist Other |Reverse [Direc| Assist Other
road —ance | vehicles | parking |-tion| —ance | vehicles
1 = Left -
2 = Right] =
3 Right a.nd Left Right a.nd
oncoming oncoming
4 Left apd Right Left ahd
oncoming oncoming
5 = Oncoming Left = Oncoming
6 = Right -
Camera
Camera N
7 + = Warni Left =
Warning 3—sttep arning 3—s:ep
system | Rj . system | Rj
3 Y Right a.nd Right Y Right a.nd
oncoming oncoming
9 Left apd Left Left ahd
oncoming oncoming

l Camera for
face orientation

Fig. 4 The test vehicle

usefulnessof the system How annoying the system s ?

very bad notbad good very very annoying allow not care not care
bad good  annoying -able atall

1 2 3 4 5 1 2 3 4 5

Fig. 5 Five point scales for subjective evaluation
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Table 4 Effect of the assistance system

(a) Blind intersection

TTS (Time to stop line) | Approaching The The median of
velocity (Vss) percentage of the total
Gas pedal Braking [s] Tkm/h] “don’t stop” |number of visual
releasing [s] raking 1 [%] confirmation
No assistance
(N=10 X 5 cases) 66 49 97 48 2
Assistance
(N=10 X 4 cases) 2 62 46 25 4
p value p < 0.05 p < 0.01 p < 0.01 - p < 0.01
(b) Clear intersection
TTS (Time to stop line) | Approaching The The median of
velosity (Vss) percentage of the total
Gas pedal Braking [s] Tkm/h] “don’t stop” [number of visual
releasing [s] € [%] confirmation
No assistance
(N=10 X 5 cases) 51 38 93 46 2
Assistance
(N=10 X 4 cases) 6.1 4.7 55 13 4
p value p < 0.05 p <0.01 p < 0.01 - p < 0.01

~
=}
~
=

60
g £
g £
= Q Za0
] ]
2 2
H <30
3 . =
e T~ - . =]
E AL =
220 ¢ Noassistance W Assistance. | S 20
——TTS=4s — - TTS=5s
10 4 - - - TTS=6s --eeTTS=75
s TTS=8s — =TT5=9s
— - TT5=10s
(1] ]

w
=]

5

e TTS=65

- =TT5=7s

— - T15=8s

100 90 80 70 60 50 40 30 20
Remaining distance for the stop line [m]

100 90 80 70 60 50 40 30 20
Remaining distance for the stop line [m)

(a-1) Gas pedal releasing (Blind) (a-2) Braking (Blind)

70 < 70 -
» . V\,
60 . 60 . e
% L UL
= s~ 2 Sa
JI I R N R NS

g £ 0 ~NOON0 T 58 ﬁ Z 00
-] 8 " = -, 0 |7
& 230 ~ 28k, g ‘g &

; - .
< < IR N
S : L ] TS
= Noassistance @ Assistance. | = 20 Noassistance @ Assistance

——TTS=2s == TT5=3s —TT5=2s - = TTs=3s
10 4 -~ - TTS=ds === TT5=55 10 4 TIS=ds  =eeem TTS=5
e TTS=65 — -TT8=7s TT5=6: — -TTs=7

0 — - TTS=8s — - TT5=95 o — - TTS=85

100 90 B0 70 BO 50 40 30 20
Remaining distance for the stop line [m]

T T e e R
100 90 80 0 60 50 40 30 20
Remaining distance for the stop line [m]

(b-1) Gas pedal releasing (Clear) (b-2) Braking (Clear)
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