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Exploring Effective Damage Reduction
fromthe Perspective of Mechanics

For a Safe and Secure Society Without Injury
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What kind of mechanism causes injuries when a car collides with pedestrians
or cyclists in a car crash? Also, how much can the head be protected in a collision
by wearing a helmet when riding a bicycle? Daisuke Ito, Associate Professor at the
Faculty of Societal Safety Sciences, uses a mechanics-based approach to explore
familiar injuries such as traffic accidents and sports injuries. With an eye on
developments expected to occur in the near future, such as the spread of autonomous
driving devices, he aims to create a safe and secure society.
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GIRO's new helmet with multi-directional impact protection system (MIPS)
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Although the Head Injury Criterion is high even
with a helmet, skull fractures can be prevented
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Mechanical engineering to help solve the problems at hand

—— What is your area of expertise?

Vehicle crash safety and impact biomechanics. Based on
mechanical engineering, | research how to realize a safe and
secure society without injuries, as well as how injuries occur. | am
also studying how to prevent accidents in the first place and the
mechanism by which they occur.

—— What made you go into research?

| have always liked math and physics. When | was a high school
student, | was fascinated by machines that are actually useful in a
wide range of fields, such as robots and airplanes. This interested me
more than other areas of science, such as the birth of life and stars.

At university, there was a biomechanics laboratory researching
human injuries from the perspective of mechanics, based on the
idea that the phenomena and principles behind broken objects are
the same as those behind broken bones. | chose this field for my
graduation research. | also continued to play volleyball in a sports
club through university, and | wanted to research ways to prevent
and remedy injuries after seeing my teammates being unable play
due to injuries. While | researched muscle strains at the laboratory,
| also saw fellow students researching the way humans kinematic
behavior and sustain injuries during car crashes. This was one of the
reasons that | became involved with the research of crash safety at
the Japan Automobile Research Institute after | finished my studies.
In 2013, | returned to university and began researching helmets as
part of vehicle crash safety. | am also engaged in on-going research
on sports injuries and investigating the principles of injury from a
mechanical point of view.

Safety of bicycle helmets is an unexplored area of research
—— Are we safe when we wear a helmet?

Before talking about bicycle helmets, let me just say that there
has not been much research on the safety of cyclists in collisions.
Because of the pedestrian protection measures that have been
researched and developed ahead of those for cyclists, vehicle hoods
are now made to be less likely to cause an injury in a collision.
However, the speed, direction, and posture of cyclists vary in collisions
involving bicycles. So, even though we could understand the state of
the accident, we lacked perspectives to explain it mechanically.

Therefore, | conducted research to verify the principle and
mechanism of how the impact is transmitted to the head when a
helmet is worn at the time of an accident. | co-authored a paper on
the research and won The Outstanding Technical Paper Award from
the Society of Automotive Engineers of Japan in 2016.

Since hitting the A-pillar (window frame) of a car tends to cause
serious injuries, we conducted an experiment to see what would
happen if a helmet was worn at a speed of 40 km/h for a car and
10 km/h for a bicycle. The experiment showed that the foam of the
helmet was crushed in collision with the window frame, and that the
Head Injury Criterion was high, making it difficult to protect against
a collision at this assumed speed. However, a computer simualtion
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A student performing a simulation of a traffic accident in the laboratory
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Reproduction of actual accident situation using a driving simulator
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that reproduced the accident concluded that wearing a helmet helps
to prevent skull fractures compared to when not worn.

Head injuries include skull fractures and brain damage, and head
rotation in a collision can cause concussions and other problems.
Recently, a new type of helmet that separates the body of the helmet
from the movement of the head has been developed overseas,
and its ability to help prevent brain injury has been confirmed by
computer simulation. | would like to research whether this type of
helme would actually work in a real collision.

Proposing a new safety standard for helmets

—— There are many challenges in accident prevention and safety,
aren’t there?

An example of a safety standard for bicycle helmets is the JIS
standard, in which headform impactor wearing a helmet is dropped
from a certain height. It evaluates how well the helmet reduces the
acceleration of the head in the case of a collision with a flat floor. If we
were also to consider the reduction of concussions, it would be better
to evaluate reduction of head rotation. Proposing new evaluation
methods and standards is also one of my future challenges.

| think one way to answer your question is that collision
countermeasures alone cannot reduce casualties. The cause of an
accident between a car and a bicycle can separated into two main
categories: carelessness on behalf of the driver, and the bicycle
jumping out. By analyzing actual accident videos and drive recorders
to reproduce the situation, | am trying to find out up until how many
seconds the collision could have been avoided and at what speed it
could have been avoided.

Autonomous driving also causes accidents. Aiming to

prove that we cannot he too trusting of the technology
—— So, tour research is also linked to automatic driving and collision
damage reduction brakes.

Nowadays, there are cars with advanced emergency braking
systems that respond to bicycles and other objects jumping out.
However, past research has shown that even when such systems are
installed, while about 70% of bicycle collisions can be avoided, the
rest cannot. In many cases, the collision occurs within a second of
the bike's appearance, and cars cannot stop suddenly, so even with
autonomous driving technology, accidents will not be eliminated if
drivers and bicyclists remain in their current state of mind.

It's been said that if autonomous driving becomes widespread,
there will be no accidents, but that is not the case. Overseas, there
have been reports of serious accidents caused by dozing off during
autonomous driving. In another example from a while ago, the sign
recognition function, which could be called part of autonomous driving
technology, mistook a stop sign for a ramen restaurant’s sign. Cases
like this show that we should not be overly trusting of the abilities of
autonomous driving, and that there are still many challenges.

—— To wrap up, could you give a message for the students?

Find what you want to do first. | conduct research out of a desire
to reduce injuries and realize a safe and secure society. However,
sometimes when you do research you want to do, you sometimes find
that you get unpromising results, such as that it is difficult to reduce
accidents and damage the way things are now. That being said, there
is usually something new to discover in those results, and | think it is
important to be able to search for possibilities from those discoveries.

Universities should be places where we can discuss research
results with each other, and these discussions sometimes lead to
the core of research. | think that it will be an invaluable experience
for students to work with other students and faculty members to
devote themselves to their studies in seminars and laboratories. | want
students not only to come to university to earn credits, but to cherish
the extra time that you have only now.

KANSAI UNIVERSITY NEWS LETTER — No. 67 — December, 2021

December, 2021 — No. 67 — KANSAI UNIVERSITY NEWS LETTER

20



