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Abstract

Driving a car is a very convenient means of transportation, but it takes time to become
proficient. In particular, novice drivers and those who have difficulty with driving may
be at increased risk of accidents. There are various situations in which people who have
difficulty in driving tend to have particular problems, such as parking, changing lanes,
and driving on expressways, but in this study, we focused on driving on curves. Driving
around curves requires time because the timing and amount of steering wheel turning
must be learned by visual observation and arm feel. If the driver does not master curve
driving, he or she may adjust the steering wheel operation more than necessary during a
curve, or turn the steering wheel back too far after a curve, resulting in unstable driving.
Therefore, it is important to learn smooth curve driving.

In this study, we propose a method called “DoReMi Steering Wheel,” which enables
the driver to grasp the steering wheel angle sensuously by playing a sound that changes
discretely in steps in conjunction with the steering wheel angle (steering wheel rotation
angle). The sound is a sine wave of the pitch of the tone. This method is expected to
improve the user’s driving skill by enabling the user to grasp changes in steering angle
not only visually and with the senses of the arms but also aurally when driving around
curves.

To verify the usefulness of the DoReMi Steering Wheel, we first conducted an experiment
to compare the effects of the proposed method with and without the DoReMi Steering
Wheel when repeatedly driving around a single curve. The results showed that the use
of the DoReMi Steering Wheel tended to decrease rudder correction and slow down the
speed of steering wheel turning compared to the case without the DoReMi Steering Wheel.
However, there was a problem that the experiment itself was easily boring, and it was
difficult to investigate the ability of the participants.

Next, we improved the experiment by preparing multiple types of curves and dividing

the entire experiment into three phases to make it easier to get bored and to investigate



the ability of the participants. As a result, a significant difference was observed in that
the rudder correction was reduced when the DoReMi Steering Wheel was used compared
to when it was not used.

However, the driving simulator that had been used up to that point did not have the
complex curves that exist on real roads. Therefore, we implemented the DoReMi Steering
Wheel on Assetto Corsa, a driving simulation software that allows driving on a course
with compound curves and more realistic vehicle behavior, and verified it. The results
showed that there was a significant difference in the reduction of rudder correction when
using the proposed method compared to when not using it. Furthermore, after practicing
driving with the DoReMi Steering Wheel, the effect tended to persist to some extent even
when the sound presentation was eliminated.

In order to verify whether DoReMi Steering Wheel is effective in real cars, we implemented
DoReMi Steering Wheel for real cars and tested it on a test course in a car company. The
results of the experiment using the DoReMi Steering Wheel during speed maintenance
training showed that the use of the DoReMi Steering Wheel may reduce rudder correction
while focusing attention on maintaining vehicle speed.

In previous studies,, it was confirmed that the timing of the presentation of the reference
sound (whether it is viewed as a video before driving or heard just before entering a
curve) has different effects on driving behavior. The group that watched the reference
video in advance was able to maintain stable driving based on their memory, and this
effect persisted during the test runs. On the other hand, the group that received the
sound just before the curve showed an improvement in driving behavior, particularly in
high-difficulty curves, where their driving became closer to the reference. However, once
the sound was no longer presented, the effect diminished.

Through these experiments under various conditions, the effectiveness of the ” DoReMi
Steering Wheel” was discussed, and it was suggested that this system could potentially

be effective in real-world driving scenarios as well.
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