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(54) Vehicle headlamp system

(57) A vehicle headlamp system (100) includes a
lamp device (12; 22) and a control device (14) to control
the brightness thereof while in operation. The lamp de-
vice includes at least a first light emitting diode unit (126;
226; 326) providing a first color temperature, and at least

a second light emitting diode unit (128; 228; 328) provid-
ing a second color temperature different from the first
color temperature. The control device is coupled to the
lamp device for changing the brightness ratio of the sec-
ond LED unit to the first LED unit and controlling the re-
sulting color temperature of the lamp device.
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Description
BACKGROUND
1. Technical Field

[0001] The present disclosure relates generally to a
vehicle headlamp system and, particularly, to a vehicle
headlamp system having light emitting diodes (LEDs).

2. Description of Related Art

[0002] Incomparisonwith anincandescentlamp, such
as afilamentlamp, an LED has several advantages, such
as better efficiency, lower heat loss, higher mechanical
stability, and longer service life, and it can be applied to
vehicle headlamps. A white light LED module may be
provided by using a blue LED combined with a yellow-
light emitting phosphor material. The mixture of these
blue and yellow emitted lights can be perceived as white
light by an observer. However, the related white light LED
module usually has a higher color temperature between
about 4500K and about 6500K, and the emitted light is
harsh to the eye. In addition, the color rendering index
(CRI) of the related white light LED module is merely
about 80%, and the ability of reproducing the colors of
various objects faithfully is insufficient for vehicle head-
lamps.

[0003] Moreover, visibility in rain, snow, and sleet can
be significantly different. Invariably LED headlights are
inconvenient and dangerous in such conditions.

[0004] Itis of critical significance that the vehicle head-
lamp emits dependable light of the desired color temper-
ature and intensity. Therefore, it is desirable to provide
an LED vehicle headlamp system which can overcome
the described limitations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Many aspects of the disclosure can be better
understood with reference to the drawings. The compo-
nents in the drawings are not necessarily drawn to scale,
the emphasis instead being placed upon clearly illustrat-
ing the principles of the present disclosure. Moreover, in
the drawings, like reference numerals designate corre-
sponding parts throughout the views.

[0006] FIG. 1is a schematic functional block diagram
of a vehicle headlamp system in accordance with a first
embodiment of the present disclosure.

[0007] FIG.2isaschematictop view of the lamp device
of FIG. 1.
[0008] FIG. 3 is a schematic partial cross section of

the lamp device of FIG. 1.

[0009] FIG. 4 is a schematic top view of a lamp device
in accordance with another embodiment of the present
disclosure.

[0010] FIG. 5is a schematic top view of a lamp device
in accordance with yet another embodiment of the

10

15

20

25

30

35

40

45

50

55

present disclosure.
DETAILED DESCRIPTION

[0011] Embodiments of the disclosure will now be de-
scribed in detail with reference to the accompanying
drawings.

[0012] Referringto FIG. 1, a vehicle headlamp system
100 includes a lamp device 12 and a control device 14.
In addition, the vehicle headlamp system 100 can further
include a sensor device 16 and a user-system interface
18, but is not limited thereto.

[0013] The lamp device 12 includes a plurality of first
LED units 126 providing a first color temperature, and a
plurality of second LED units 128 providing a second
color temperature different from the first color tempera-
ture. The number of the first LED units 126 may be quad-
ruple to the number of the second LED units 128 for pro-
viding proper comfort to observers, but is not limited
thereto. The total number of the first and second LED
units 126 and 128 may be two to the power of n (2", n is
a natural number).

[0014] For providing a broad emission bandwidth in
simple structure, the lamp device 12 may include first
LED units 126 emitting in cold white color, and second
LED units 128 emitting in warm color in this embodiment.
The first color temperature is in a range from about 4500
Kelvin (K) to about 6500 K, and the second color tem-
perature is less than about 3300 K. For example, the first
and second LED units 126 and 128 may be white light
LEDs and red light LEDs respectively.

[0015] The control device 14 is coupled to the lamp
device 12 for changing the brightness ratio of the second
LED units 128 to the first LED units 126 and controlling
the resulting color temperature of the lamp device 12.
[0016] The firstand second LED units 126 and 128 are
supplied with electrical current by the control device 14.
The intensity of the LED light emitted can be influenced
by modulating the current flux. Thus, the mixing light of
the first and second LED units 126 and 128, and conse-
quently, the resulting color temperature of the lamp de-
vice 12 can be controlled.

[0017] Referring again to FIG. 1, the sensor device 16
may include at least a light sensor 162, moisture sensor
164, speed sensor 166, and distance sensor 168, but is
not limited thereto. The information about ambient light,
moisture, vehicle speed and distance from the front car
can be transmitted from the sensor device 16 to the con-
trol device 14 for automatic modulation by the control
device 14 or as adjustment references for the users.
[0018] The control device 14 may include a processor
142 to assign currents to the first and second LED units
126 and 128 according to information from the sensor
device 16 or user-system interface 18. The control device
14 may store a plurality of illumination modes 144 therein,
such as a sunny mode 144a, rain mode 144b, high-speed
mode 144c, fog mode 144d, and each illumination mode
144 includes pre-set current parameters for color tem-
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perature or intensity. The control device 14 can thereby
control the brightness of the first and second LED units
126 and 128 corresponding to the illumination modes
144 while in operation.

[0019] The user-system interface 18 enables conven-
ient operation by a user, and for example, may be a com-
puter keyboard. The user-system interface 18 may show
the sensed information or a suggested illumination mode
144, and the user can input the illumination order through
the user-system interface 18. Accordingly, a software
program of the control device 14 can adjust the illumina-
tion of the vehicle headlamp system 100 automatically,
or the user can manually adjust it.

[0020] With such a control device 14 and the first and
second LED units 126 and 128, itis possible to implement
any color progression and intensity profile. For example,
the Gaussian profile of a conventional incandescent spot-
lightcan be simulated as an intensity profile. The resulting
color temperature of the lamp device 12 is in a range
from about 2500 K to about 6500 K, and the color ren-
dering index of the lamp device can be in a range from
about 80% to about 85%. The emission bandwidths of
the lamp device 12 may cover the entire visible spectral
range.

[0021] Referring to FIG. 2 and FIG. 3, the lamp device
12 may further include a base 122 and a plurality of re-
flectors 124. The lamp device 12 may further include a
light guide, a lens or a transparent housing (not shown
in the drawings) located above the first and second LED
units 126 and 128 for protection and proper light distri-
bution.

[0022] The base 122 is designed as a flat, and the first
and second LED units 126, 128 are arranged as an array
thereon in this embodiment. The base 122 may have any
geometric shape, such as having a concave or convex
surface in accordance with the vehicle body or for illumi-
nation control.

[0023] The first and second LED units 126 and 128 in
one row are mounted on one carrier 123 as a light bar,
and a plurality of light bars are arranged substantially
parallel to form the array. The second LED units 128 are
aligned in columns, but are not limited thereto. The re-
flectors 124 are reflective body with a plurality of openings
for receiving the first and second LED units 126 and 128,
and a concave surface for concentrating the emitted light.
The reflectors 124 may have any geometric shape, such
as flat with openings.

[0024] The control device 14 in FIG. 1 may progres-
sively change the brightness of the first and second LED
units 126 and 128 row by row, column by column, or one
by one. Forinstance, when the car is driven from the mist
to a sunny region, the first and second LED units 126
and 128 with a strong brightness may be progressively
and continuously turned off row by row from the first row
to the last row. Since each row has the same number
ratio of the second LED units 128 to the first LED units
126, the color temperature in such an operation is about
the same during the change. A sudden light change that
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may cause poor visibility is avoided. Due to the progres-
sive operation, the light intensity of the lamp device 12
changes comfortably and safely to the observers, and
the probability of breakdown can be reduced.

[0025] Not only the color temperature, the illumination
distribution may also be modified by the control device
14. The first and second LED units 126 and 128 may
cause different illumination distribution according to the
arranged positions and angles of each LED unit, and oth-
eroptical elements. For example, some LED units having
a concentrated illumination distribution in a long range
are supplied with high currents in a high beam mode, and
are supplied with low currents or even no current in a
dipped headlight mode.

[0026] Referring to FIG. 4, main differences between
the second embodiment and the firstembodiment include
the shape of the lamp device 22, the arrangement of LED
units 226, 228, and 229 and the emitted light of the LED
units 228 and 229.

[0027] Thebase (notshown)is covered by the reflector
224, and both the base and the reflector 224 have around
shape, such as circular in the top view. The lamp device
22 further includes at least a third LED unit 229 providing
a third color temperature different from the first and sec-
ond color temperatures. The first, second and third LED
units 226, 228, and 229 are arranged in a plurality of
concentric rings.

[0028] The first color temperature is in a range from
about 4500 K to about 6500 K appearing in cold white
color, the second color temperature is less than about
3300 K appearing in warm color, and the third color tem-
perature exceeds 5300 K appearing in cool color. For
example, the first, second and third LED units 226, 228
and 229 are white light LEDs, yellow (green) light LEDs
and blue light LED respectively.

[0029] The first, second and third LED units 226, 228
and 229 are arranged in rings. The control device may
progressively change the brightness of the first, second
and third LED units 226, 228 and 229 ring by ring.
[0030] Referring to FIG. 5, the main differences be-
tween the third embodiment and the second embodiment
is the emitted light of LED units 326 and 328. The first
LED units 326 surround the second LED units 328. The
number of the first LED units 326 is double to the number
of the second LED units 328, and the total number of the
first and second LED units 326 and 328 is twenty four in
this embodiment. The first and second LED units 326
and 328 may be white light LEDs and red light LEDs
respectively

[0031] With the improved color rendering index of the
lamp device, more flexibility in the color temperature, in-
tellectual control device, and pre-set suitable illumination
modes for different conditions, the traffic safety is suffi-
ciently improved.

[0032] It is to be understood, however, that even
though numerous characteristics and advantages of var-
ious embodiments have been set forth in the foregoing
description, together with details of the structures and
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functions of the embodiments, the disclosure is illustra-
tive only; and that changes may be made in detail, es-
pecially in matters of arrangement of parts within the prin-
ciples of the invention to the full extent indicated by the
broad general meaning of the terms in which the append-
ed claims are expressed.

Claims
1. A vehicle headlamp system, comprising:
a lamp device, comprising:

at least a first light emitting diode unit pro-
viding a first color temperature; and
at least a second light emitting diode unit
providing a second color temperature differ-
ent from the first color temperature;

a control device coupled to the lamp device for
changing a brightness ratio of the at least a sec-
ond light emitting diode unit to the at least a first
light emitting diode unit and controlling a result-
ing color temperature of the lamp device.

2. The vehicle headlamp system of claim 1, wherein
the first color temperature is in a range from about
4500 Kelvin (K) to about 6500 K.

3. The vehicle headlamp system of claim 2, wherein
the at least a first light emitting diode unit is config-
ured to emitting white light.

4. The vehicle headlamp system of claim 3, wherein
the second color temperature is less than about 3300
K.

5. The vehicle headlamp system of claim 4, wherein
the at least a second light emitting diode unit is con-
figured to emitting red light.

6. The vehicle headlamp system of claim 5, wherein a
number of the at least a first light emitting diode unit
is quadruple to a number of the at least a second
light emitting diode unit.

7. The vehicle headlamp system of claim 1, wherein
the resulting color temperature is in a range from
about 2500 K to about 6500 K.

8. The vehicle headlamp system of claim 4, wherein
the at least a second light emitting diode unit is con-
figured to emitting yellow light.

9. The vehicle headlamp system of claim 8, wherein
the lamp device further comprises at least a third
light emitting diode unit providing a third color tem-
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10.

11.

12.

13.

14.

15.

perature different from the firstand second color tem-
peratures.

The vehicle headlamp system of claim 9, wherein
the third color temperature exceeds about 5300 K.

The vehicle headlamp system of claim 10, wherein
the at least a third light emitting diode unit is config-
ured to emitting blue light.

The vehicle headlamp system of claim 1, wherein
the first and second light emitting diode units are
arranged as an array.

The vehicle headlamp system of claim 12, wherein
the control device progressively changes brightness
of the first and second light emitting diode units line
by line.

The vehicle headlamp system of claim 1, wherein
the first and second light emitting diode units are
arranged in a plurality of concentric rings.

The vehicle headlamp system of claim 14, wherein
the control device progressively changes brightness
of the first and second light emitting diode units ring
by ring.
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