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Method for estimating the influence of the microstructure of the lens surfaces
on the sharpness of the projected image

Toshihiro TOYOTA and Taka-aki SUZUKI

Dark and light area are in the image projected by the headlamps, and a light and dark boundary are
called a cutoff line. The sharp cutoff line makes the drivers and/or pedestrians discomfortable when a vehicle
is shaking and a tilt of the vehicle change. This is why it is necessary to make the cutoff line blur.

In the projector type headlamp, although the sharpness of the projected image can be controlled by
adjusting the optical arrangement, chromatic aberration (color bleeding) occurs near the cutoff line due to
wavelength dispersion of the refractive index of the lens. The color occurred this chromatic aberration largely
differs according to slight differences in optical arrangement and lens shape.

Some headlamp products, which apply a micro-structure to the lens surface and diffuse light to adjust
sharpness of projected image, have been developed.

The lighting simulation is effective to investigate the relationship between the micro-structure and the
sharpness of the projected image. However, a 3D modeling of a lens with a micro-structure pattern on its
surface gives limitations on the size of data and the amount of calculation in lighting simulation.

In this research, a convenient method to predict the sharpness of the projected image, which convolute
a light diffusion property caused by one micro-structure and a projected image formed by a lens without micro-

structure, are proposed.
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[1] UN/ECE R112: Uniform provisions concerning
the approval of motor vehicle headlamps emitting an
asymmetrical passing—beam or a driving—beam or both
and equipped with filament lamps and/or light-
emitting diode (LED) modules.

T BT
€=)

e - R g E L THE R
(7)) SHEEDV Y s

(1) BEMQT

s R

M6 HBRINERELREROTRIKER

1.00 ===

—_
o
-]
o] |
I

,_.

o

bo

on
L

% & O

0.00

e,
N
w

.
\\

et

IV

SN
.'..\\'\n P

- ‘Eféiﬁi EﬁZ /Dl:l
KAk

- 0.80

0.5

HEE [ [deg]
X7 HybFT7IAAHEDORREEL
FERR ¢ TR @(ﬁ%&%ﬁﬁﬁ) #?

TR SRR EJZ

and'ﬂi*ljﬂ
h2. MR B

0.60 -

0.40 A

0.20 A

UN/ECE R112 GfH

.....
o
=

0.00 -Hes= . :

-1.07

X 8

-0.82 -0.57 -0.3

7 8 [deg]
G EDFENTHE R

FERE R B (ﬁﬁﬂ?‘i@%ﬁ%ﬁ%ﬁ)\ R

- Efﬁf‘i Ej_(: /DD
KA

« AR - ROP

2 -0.07

F!X u+ﬂ:/'{j(
2. T B



