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ABSTRACT

Visibility provided by the rearview mirrors of
motorcycles is regulated by law, and should be
measured. Thus far, compliance with legal standards has
been checked first by investigation using 2-dimensional
CAD, and then manufacturing a prototype motorcycle.
However, an issue unique to motorcycles is displacement
of the rearview mirror when the rider rides the
motorcycle, which affects rearward visibility. This factor
hindered sufficient investigation in two dimensions,
which delayed determination of the design specifications.
Therefore, a simulation system has been developed that
uses 3-dimensional CAD, which incorporates a function
that automatically sets the legal prerequisites using a
combination of the Newton-Raphson method and
bisection method. This enabled assessment in the design
layout stage, and contributed to early layout maturation.
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Table 1 Laws and regulations for motorcycle rearview mirror

Regulations

Setup

Points to be checked

Rearward visibility of rearview mirror
in Japan

Align center point of mirror surface with
point, reflecting on mirror surface, 50 m
behind.

Non-visible range equal to or less
than 25%

Verification of regulation conformity
in Belgium / Netherlands

Align corner point of maximum rectangle
which is inscribed around edge of mirror
surface, with point on ground line,
reflecting on mirror surface, 10 m behind
reference eye point.

Reflection on 10 m line equal to or
more than 2.5 m.

Verification of regulation conformity
in Germany

Align lower corner point (vehicle side) of
maximum rectangle which is inscribed
around edge of mirror surface, with point
on ground line, reflecting on mirror
surface, 20 m behind reference rear view
mirror point.

Reflection on 20 m line equal to or
more than 2.5 m.

Verification of regulation conformity
in EEC

Align lower corner point (vehicle side) of
maximum rectangle which is inscribed
around edge of mirror surface, with point
on ground line, reflecting on mirror
surface, 10 m behind reference rear view

Reflection on 10 m line equal to or
more than 2.5 m.

mirror point.

Rearview

mirror =3

=~ Equivalent mass of rider

X : Longitudinal
Y : Lateral

Z : Vertical

Fig. 1 Positional relationship of rearview mirror and
rider when rider rides
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Fig. 2 Simulation flowchart
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Fig. 3 Mirror surface image
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Fig. 5 Newton-Raphson method algorithm flow
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Fig. 6 Bisection method algorithm flow

Target point
Reflection Point 2
Reflection Point 1

Center Point

Fig. 7 Image of bisection method in mirror reflection
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Fig. 8 Mirror automatic adjustment flow
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Fig. 9 Graphical user interface (GUI) of simulation
system
Result a3

Fig. 10 Before mirror adjustment
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Fig. 11  After mirror automatic adjustment
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