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Conversation Robot without Warning Function Can Have Protective Effects in
Simulated Driving

Nakagawa, Yoshinori
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This study revealed that conversation robots can have a protective effect on
drivers in simulated driving, even if the robots does not have a function to give alerts to
drivers. This finding implies that the existence of robots, rather than the information that it
provides the drivers with, have a protective effect that is similar to that of human passenger
presence.
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Event Location” Road

Lap _— Event
No®  Absolute Relative  Type’

1st 1 446 446 A The driver is supposed to stop at the red light.

1st 2 820 820 A A truck without the right of way approaches from the left and stops just before entering the intersect

1st 3* 1127 1127 A The driver needs to pass by a parked car on the first lane of the street.

1st 4* 129 1294 A A car without the right of way enters the intersection from the left.

1st 5* 1373 1373 A The driver needs to pass by a parked car on the first lane of the street.

1st 6* 1783 1788 A A car on the opposite lane crosses the driver's lane in order to turn right at the intersection.

1st 7* 1968 1968 A The driver needs to pass by a parked car on the first lane of the street.

1st 8* 2114 2114 A A car on the opposite lane protrudes from his own lane in order to pass by a truck parked on his lane

1st 9 2371 2371 A The driver is supposed to stop at the red light.

1st 10 2749 2749 B  Thedriver is supposed to stop at the red light.

1st 11 2868 2868 B  Thedriver is supposed to stop temporalily at the line in front of the intersection.

1st 12 319 3194 B  Thedriver is supposed to stop at the red light.

1st 13* 3429 3429 B A car without the right of way approaches from the left and enters the intersection.

1st 14 3538 3538 B The driver is supposed to stop temporalily at the line in front of the intersection.

2nd 15 4021 21 A The driver is supposed to stop at the red light.

2nd 16 * 4771 771 A A motor bike on the opposite lane crosses the driver's lane in order to turn right at the intersection.

2nd 17 5293 1293 A A bus without the right of way approaches from the left and stops just before entering the intersectio

2nd 18* 5525 1525 A A bike flyes out into the driver's lane from behind a parked car on the first lane.

2nd 19* 5293 1293 A A child flyes out into the driver's lane from behind a parked bus on the first lane.

2nd 20 6371 2371 A The driver is supposed to stop at the red light.

2nd 21 6585 2585 B A car is parked at the left hand side of the road.

2nd 22 6686 2686 B The driver is supposed to stop at the red light.

2nd 23 6930 2930 B A car without the right of way approaches from the right and enters the intersection.

2nd 24 7194 3194 B  Thedriver is supposed to stop at the red light.

2nd 25 7328 3328 B A child flyes out into the driver's lane from behind a car parked at the left hand side of the road.

2nd 26 7638 3638 B Thedriver is supposed to stop temporalily at the line in front of the intersection.

Notes. 1: In events with an asterisk on their numbers, there is a probability that the driver crashes. 2: Absolute location is the disance [m] driven
since the experiment was initiated. Relative location is the distance [m] driven since a new lap was initiated. The distances may include errors

( 200[m]) because they were manually identified by the authors based on the information shown on the monitor of the driving simulator. 3: A =
Four lane road (with two lanes each way) with the speed limit of 40kmvh. B = One lane road with the speed limit of 30kmvh.

Event Location’ Road

Lap
No' Absolute Relative Type’

Event

3rd 27 * 8293 293 A motor bike on the opposite lane crosses the driver's lane in order to turn right at the intersection.

3rd 28 8618 618 A truck without the right of way approaches from the left and stops just before entering the intersect
3rd 29 8398 898 The driver is supposed to stop at the red light.
3rd 30 9145 1145 A pedestrian aimost (but do not) flyes out into the road from behind a parked car on the first lane.

3rd 3L* 9558 1558
3rd 32* 999% 199
3rd 33 10749 2749
3rd 3 11193 3193
3rd 3H* 11501 3501
3rd 36 11639 3639

A car on the opposite lane protrudes from his own lane in order to pass by a truck parked on his lane
An elderly flyes out into the driver's lane from behind a parked car on the first lane.

The driver is supposed to stop temporalily at the line in front of the intersection.

The driver is supposed to stop temporalily at the line in front of the intersection.

A car without the right of way approaches from the left and enters the intersection.

The driver is supposed to stop temporalily at the line in front of the intersection.

4th 37 12446 446
4th 38 * 12919 919
4th 39 13294 1294
4th 40 * 13771 1771
4th 41 13968 1968
4th 42 14370 2370
4th 43 * 14648 2648
4th a4 * 14679 2679
4th 45 14749 2749
4th 46 15194 3194
4th 47 * 15353 3353
4th 48 15639 3639

The driver is supposed to stop at the red light.

A mother and a baby car flyes out into the driver's lane from behind a parked car on the first lane.

A truck without the right of way approaches from the left and stops just before entering the intersect
A car on the opposite lane crosses the driver's lane in order to turn right at the intersection.

The driver needs to pass by a parked car on the first lane of the street.

The driver is supposed to stop at the red light.

A taxi without the right of way approaches from the left and enters the intersection.

A boy and his soccer ball flyes out into the road from behind a car parked at the left hand side of the
The driver is supposed to stop temporalily at the line in front of the intersection.

The driver is supposed to stop temporalily at the line in front of the intersection.

A car without the left of way approaches from the left and enters the intersection.

The driver is supposed to stop temporalily at the line in front of the intersection.
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Notes. 1: In events with an asterisk on their numbers, there is a probability that the driver crashes. 2: Absolute location is the disance [m] driven
since the experiment was initiated. Relative location is the distance [m] driven since a new lap was initiated. The distances may include errors

( 200[m]) because they were manually identified by the authors based on the information shown on the monitor of the driving simulator. 3: A =
Four lane road (with two lanes each way) with the speed limit of 40knvh. B = One lane road with the speed limit of 30knvh.



Y oung Sample Middle Sample Old Sample
(n =38 (n =39 (n =49
n % M SD n % M SD n % M SD
Gender
Male A 895 19 487 25 510
Female 4 105 20 513 24 49.0
Age 221 45 25 64 69.6 3.8
Type of Driving License
Limited to Only AT 16 421 9 231 2 41
Full License 22 579 30 769 45 918
Invalid Answer 0 0.0 0 0.0 2 41
Frequency of Driving
8=6-7 Times per Week 2 53 17 436 15 306
7 = 3-5 Times per Week 0 0.0 14 359 18 367
6 = 1-2 Times per Week 8 211 8 20.5 6 327
5=2-3 Times per Month 4 10.5 0 0.0 1 20
4 = Once per Month 5 13.2 0 0.0 0 0.0
3 =0Once per 2-6 Months 7 184 0 0.0 0 0.0
2 =Once per 7-12 Months 2 53 0 0.0 0 0.0
1= Other 10 263 0 0.0 0 0.0
Note. 1: Automatic Transmission V ehicles.
Young Sample (n = 37]) Middle Sample (n = 362) Old Sample (n = 373)
Treatment Control Gap Treatment Control Gap Treatment ~ Control Gap
(n=19 (n=18) (n=200 (n=16) (n=20 (n=16)
Driving Results
Number of Crashes
M 6.0 6.2 -0.2 6.0 6.3 -0.3 7.4 56 18 *
D 31 28 25 26 19 28
Time for Completion [s]
M 2292 2089 204 ** 2306 2110 196 ** 2316 2269 47
SD 298 155 246 212 235 364
Scale Scores
Peace of Mind"
M 10.3 7.8 25 ** 9.4 83 10 7.9 8.4 -05
D 27 35 34 29 26 26
Lonliness®
M 65 86 21 5.8 7.0 -13 6.4 6.4 0.0
D 2.5 3.8 3.1 33 2.9 3.1
Concentration’
M 9.1 7.6 L5 12.0 9.6 24 * 11.2 11.6 03
D 2.7 3.3 2.5 3.4 2.2 2.5

Notes.T: p<0.1. *: p<0.05. **: p<0.01. 1-3: These numbers are not consistent with the ones shown in Table 1, because some participants gave up
completing the experiment due to the motion sickness. 4-6: The theoretical range was between 5 and 15.
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