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(54) Title: VEHICLE HEADLAMP AND A VEHICLE

en (57) Abstract: A headlamp (2; 3) of a vehicle (1) has a light source (4; 5) comprising a plurality of opto-electronic elements (11; 12;
13; 14), preferably light-emitting diodes (LEDs). At least one of these opto-electronic elements (11; 12; 13; 14) has, in operation, a
luminous flux of 5 Im or higher. According to the invention, the spatial distribution of the light beam (6, 6’, ...; 7, 7°, ...) generated
~~ by the light source (4; 5) is continuously adjustable. Preferably, the light source (4; 5) comprises opto-electronic elements (11; 12;
13; 14) only. Preferably, the spatial distribution is influenced by the speed of the vehicle (1), the rotational position of the steering
wheel of the vehicle (1), the weather conditions, and it can also be influenced by the driver of the vehicle (1). Preferably, the spectral
characteristics of the light beam (6, 6, ...; 7, 7°, ...) generated by the light source (4; 5) depend on the position in the light beam
6,6, ... 7,7, ...). The light beam comprises at least two light beam segments (6, 6’; 7, 7°) having essentially different spectral

characteristics.
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Vehicle headlamp and a vehicle.

The invention relates to a vehicle headlamp comprising a light source which
includes a plurality of opto-electronic elements.

The invention also relates to a vehicle provided with a headlamp.

Such headlamps are used on vehicles, such as cars, trucks, buses, bicycles and
on vessels and aircraft.

Vehicle headlamps are known per se. A vehicle headlamp generally comprises
an electric lamp with an incandescent body, for example, in a halogen-containing inert gas (a
so-called halogen lamp), or an electric lamp with a pair of electrodes in an ionizable gas (a so-
called discharge lamp). Such headlamps are customarily built up of two light sources which, in
operation, generate either a so-called passing beam or a so-called main beam. Vehicle
headlamps are known wherein the light source for the passing beam and the light source for
the main beam are housed in a single lamp vessel (the so-called H4). Other known vehicle
headlamps are those wherein two types of light sources are used, for example a halogen lamp
in combination with a discharge lamp. There are also headlamps which, in operation, generate
colored light, which is generally brought about by a suitable coating provided on an outer
surface of the lamp vessel. US-A 5 685 637 discloses a vehicle headlamp wherein a halogen
lamp is combined with a ring of light-emitting diodes (LEDs).

The known vehicle headlamp has the drawback that, in principle, it constitutes a
static lighting system.

It is an object of the invention to provide a vehicle headlamp of the type
described in the opening paragraph, which exhibits more dynamic lighting possibilities.

To achieve this, the vehicle headlamp is characterized in accordance with the
invention in that

a luminous flux of at least one of the opto-electronic elements amounts, in
operation, to at least 5 Im,

and in that a light beam generated by the light source has a continuously

adjustable spatial distribution.
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Opto-electronic elements, also referred to as electro-optical elements, for
example electroluminescent elements, such as light-emitting diodes (LEDs) with a luminous
flux of 5 Im or more can suitably be used as a light source for vehicle headlamps. A relatively
high luminous flux is necessary to ensure that also under ambient light conditions, for example
sunlight or light originating from headlamps of other vehicles, sufficient light is generated so
that a light beam generated by the light source can be observed sufficiently clearly from a
distance.

To generate a so-called passing beam and/or a so-called main beam, a
conventional vehicle headlamp requires a luminous flux ranging between 600 and 1000 Im to
meet internationally standardized and specified light beam intensities. Current technology of
opto-electronic elements, particularly that of light-emitting diodes, has yielded two different
material systems which can suitably be used for different regions of the visible spectrum, i.e.
Al-In-Ga-N for blue-green light and Al-In-Ga-P for yellow-red light. As a result, any desired
spectral characteristic can be produced by combining suitable light-emitting diodes.

The use of a plurality of opto-electronic elements with a relatively high
luminous flux enables a vehicle headlamp to be manufactured having much more dynamic
lighting possibilities than the known vehicle headla.mp. The opto-electronic elements can be
switched on and switched off, with the spatial distribution of the generated light beam
depending on the conditions. Said conditions may be influenced by conditions outside the
vehicle, the so-called external conditions. External conditions include, for example, the
general lighting level (day or night situation), the shape of the road (width, number of bends),
the weather conditions (bright weather, fog, rain, snow, etc.) and the velocity at which and/or
the direction in which the vehicle is moving. Conditions which also influence the spatial
distribution may be determined by conditions inside the vehicle, the so-called internal
conditions. Internal conditions include, for example, the shapes of the light beam as set or
desired by the driver.

In the description of the current invention, a light beam having a continuously
adjustable spatial distribution is to be taken to mean that the opto-electronic elements can be
switched on and off in such a manner that the light beam can assume various shapes, which
shapes may demonstrate a partial overlap and may, more or less gradually, merge. If a light
beam is adjustable, also the intensity and/or spectral characteristic of the light beam, or of
segments of the light beam, may be different.

Since the spatial distribution is (continuously) adjustable, the driver’s view of

the road and the surroundings of the vehicle is improved. On the one hand, objects situated on
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or in the axis of the light beam, such as oncoming traffic, can be better observed. On the other
hand, also the observation of objects outside the center of the light beam is improved. This
observation of objects outside the center of the light beam is also referred to as off-axis
viewing, as opposed to the so-called on-axis viewing, which refers to the visibility of objects
which are situated in the center, or in the immediate vicinity of the center, of the light beam.
Examples of off-axis viewing include the observation of objects situated at or near the edge of
the field of vision of the driver of the vehicle, for example the shoulder of the road, (unlit)
objects, such as pedestrians or cyclists at the edge of the road on which the vehicle is traveling,
and the observation of vehicles traveling on a road which crosses the road on which the
vehicle provided with the headlamp in accordance with the invention is traveling.

The known vehicle headlamp has two light sources, namely a halogen lamp and
a ring of light-emitting diodes, however, the halogen lamp produces a light beam of visible
light and the LEDs emit infrared light at 880 nm. The individual light beams of the known
vehicle headlamp are static in character and the light beam generated by the light source does
not have a continuously adjustable spatial distribution.

An embodiment of the vehicle headlamp is characterized in accordance with the
invention in that the light source consists of a plurality of opto-electronic elements.
Consequently, the vehicle headlamp is composed of one type of light source. By combining
LEDs or so-called multi-chip packages having a luminous flux in the range from 10-250 Im,
the luminous flux of a suitable combination of 25 such elements, or fewer, preferably a
combination of 15 such elements, or fewer, such as a combination of four such elements,
meets the international standard ranging between 600 and 1000 Im. The dimensions of a
vehicle headlamp comprising such a relatively small number of opto-electronic elements are
comparable to the dimensions of a conventional vehicle headlamp. An additional advantage of
the use of LEDs is that the service life of these opto-electronic elements is very long as
compared to that of the conventional vehicle headlamp.

In a preferred embodiment of the vehicle headlamp in accordance with the
invention, the spatial distribution of the light beam can be influenced by the velocity of the
vehicle. In this manner, the range and the width of the light beam can be adjusted as a function
of the velocity of the vehicle. At relatively low velocities, it is desirable for the light
distribution of the light beam to be wider, so that, for example, also the shoulders of the road
are illuminated. The higher the velocity of the vehicle, the longer the braking distance of the
vehicle will be in general, so that it is desirable for the range of the light beam to increase. It

may also be desirable for the width of the light beam to decrease and/or the intensity
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distribution between on-axis viewing and off-axis viewing to change. By switching on or off
one or more opto-electronic elements at specific limiting values of the velocity of the vehicle,
a continuously adjustable spatial distribution of the light emitted by the vehicle headlamp is
obtained.

An embodiment of the vehicle headlamp is characterized in accordance with the
invention in that the spatial distribution of the light beam can be influenced by the rotational
position of a steering wheel of the vehicle. This enables the spatial distribution of the light
beam of the vehicle headlamp to be adapted to the position of the steering wheel of the
vehicle. The light beam "rotates” simultaneously, as it were, with the desired direction of
movement of the vehicle. When the steering wheel is rotated it may be desirable for the
intensity of the light beam shining in a straight line to decrease. By switching on or off one or
more opto-electronic elements at specific limiting values of the rotational position of the
steering wheel of the vehicle, a continuously adjustable spatial distribution of the light emitted
by the vehicle headlamp is obtained.

In a favorable embodiment of the veh1cle headlamp in accordance with the
invention, the spatial distribution of the light beam can be influenced by the weather
conditions. Under unfavorable weather conditions, in particular fog and snow, when the
visibility is reduced by backscattering from fog or snow particles, the shape of the light beam
can be adapted by activating different combinations of opto-electronic elements and by
changing the output levels of the different opto-electronic elements. As a result of these
adaptations, the overall spatial distribution of the light is changed.

An embodiment of the vehicle headlamp is characterized in accordance with the
invention in that the spatial distribution of the light beam can be influenced by a driver of the
vehicle. This enables the spatial distribution, for example the range and/or the width of the
light beam, to be adjusted by the driver. As a result of information regarding, for example, the
road type (for example a relatively narrow country road or a broad multi-lane motorway), the
presence of bends and the possibility of oncoming traffic, it becomes desirable to make the
light distribution driver-adjustable. On a country road, it is desirable to have a relatively broad
light distribution of the light beam, so that also the shoulders of the road are clearly
illuminated. On a motorway, where it is likely that there will be oncoming traffic, the degree
to which the vehicle headlamp dazzles should not be too high, which is achieved in that the
driver adjusts the light beam so as to be relatively narrow.

An alternative embodiment of the vehicle headlamp is characterized in

accordance with the invention in that the spectral characteristic of a light beam generated by

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




