- change emi of the |
selected cluster of LEDs

relative 1o

- other LEDs notincluded in

cluster to

the

level of

| preserves a first

- illuniination

- past the other vebicle while

- preventing glare to a driver

- of the other vehicle,

emission_of

create

headiamp iHumination that

>..7

iltuminating

P Additional f
a8 two half angle ® degrees which may o

sufficiently atmed to the right) but

| feasible.

iraffic,

- night vision, UV or

i otherwise
i while other irradiating devices such as infrared heaters

- as well. The invention relates to multiple light source

45:53-55

The controlier 195, based on the camera input runs the pattern
itton routines, derives the coordinates and generates
instructions to drive the specific light sources with aimings which

will project light at the speaker as the speaker move about the

Toont.

52:54-65

satures can include an optional very varrow Hashiight

ftype of beam. Present day LED come in very narrow aimings such

not be narrow enocugh {a 10

- meter spread for 130 meters down the road which may be

t with need, smaller angles are also

Such a beam at the correct narrow aiming can continue to

. iliuminate far ahead (in high beam) without blinding cncoming

Analysis by a detector or an imaging syster

J

1 of the oncomog |

- vehicles position {using its headlights for example) can be used to

- deterroine which exact aiming is the maximum aliowable for any
fgiven traffic situation and road layout.

12536

The present invention is in the field of radiation producing devices.

| More particularly, the present invention is in the technical field of

i lighting fixtures. However, radiation used for headlamips, heating,

visible light curing, medical X-rays and other

- radiation uses are covered as well. General lighting fixtures

> known as luminaires will be used as the primary exampie
y are covered

tluminating

VWGoA EX1012 (Part 3 of 3)
U.S. Patent No. 9,955,551
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- devices intended to repla candescent,

luminaries in general and specialty lighting applications.

CB5:3-14
¢ There has thus been shown and described, among other things, a

- multipie-source Hghting technology which aliows for the design and

- construction of iuminating devices, Many changes, modifications,
- variations and other uses and applications of the subject invention

will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disclose the preferred embodirnents thereof. All such
changes, modifications, varations and other uses and appiicatifms
which do not depart from the spirit and scope of the invention are
deemed 1o be covered by the wvention without departing from the

g claims.

b

. spirit or scope of the followin

tHuminating device of The discrete Heht emitiing elements by operating and not operating,
claim 24, wherein: at full power or at a fraction of] etther partially or fn unison,

the changed enission generate light with optimal intensity, spectral distribution, and
includes a change 1o at spatial distribuiion of intensity and speciral distribution for the
least one of intensity or viewing task at hand.

i eolor or a change of at

least one LED of the 833737
clusterfoanot-emitting,  The concept cluster shown by the dashed Hnes, is used to describe a

fcontrol function and is not necessarily related 1o contiguous

| placement. I general a cluster may be deemed a separate grouping

- due 1o a function it performs, either exclusively or in conjunction

0602



igh beam fum on

the cluster includes non-  with other clusters or sub-clusters, such

- contiguous LEDs, - versus a second cluster 278 which may provide a parking light

funetion. The same SLS may be used, albeit at different intensities,

- for both the sbove functions and thus clusters may overlap and be

i Hscontinuous.

51:43-57

iluminating device of Present advances in automoebile lighting include Adaptive Frontal-
claim 24, wherein the {ighting Systems which aid in seeing aronnd curves and other
memaory further siores features in the road. In these sysiema the light distribution pattern
instructions that, when and color spectrum will be changed according 1o the instantaneous

exeouted by one ormore.  road conditions at hand. Thus, the beadlamp now has much more

- processors of the i flexibility than the high beam/low beam variation of town. At any
| conprollen, enable the instant in time the intensity, specirum and bearn patter of the head-
- controller to lamp may be varied as a function of the drivers intent, lay of the

identifyv an upcoming road | road and environmental factors. A GPS system on the car may also

- curvaiure along aroad on.  let the headlamps system know of curves up ahead, one way traffic

- which the motor vehiclels. and other factors such the headlarep may be operated in the optimal

f raveling and - mede at that instanianeous location. With sensors sensiiive (o
- aggommadate the - environmental surroundings such as ambient light, fog or snow

upcoming oad curvature.  conditions ere. lighting can be adapted {o the optimal operating

- by adaptation of a light regime.

| pattern of st least one of

- the at least one headlamps, | 51:43-47
| Present advances i antomobile hghting include Adaptive Frontal-

t lighting Systems which aid in seeing around curves and other

features in the road. In these systems the Hight distribution pattern

13
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¢ to the instantanecus

L

i and color spectrum will be changed ac

' road conditions at hand.

51:43-56

Present advances in antomobile lighting include Adapiive Frontal-
lighting Systems which aid in seeing around curves and other
features in the road. In these systerns the hight distribution patters

and color spectrum will be changed according to the instantaneous
road conditions at hand. In these systerns the light distribution

pattern and color spectrum will be changed according to the
instantaneous read conditions at hand. Thus, the headlamp now has
mauch more flexibility than the high beam/low beam variation of
today. At any instant in time the intensity, spectrum and beam

pattern of the headlamp may be varied as a function of the drivers
intent, fay of the road and environmental factors. A GPS system on
the car may also let the headlamps system know of curves up ahead,
one way traffic and others factors such the headlamp may be |

- operated in the optimal mode at that instantanecus location,

| TS T

- illuminating devige of i The discrete light emitting elements by operating and not operating,

- claim 26, wherein: - at full power or at a fraction of, either partially or in unison,

| the changed omission - generate light with optimal intensity, spectral distribution, and

el

- includes a change to at - spatial distribution of intensity and spectral distribution for the

least one o intensitv ot L viewing task at hand.

- eolor orachange of at

{east gne LED of the

14
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1
H

- The concept cluster shown by the dashed lines, is used to describe a

the cluster includes a controf function and i3 not necessarily related to contiguous

| pluralitv of the LEDs and placement. In general a cluster may be deemed a separate grouping
the clusier includes non- due 1o 2 function it performs, etther exclusively or in conjunction
contiguous LERS: and with other clusters or sub-clusters, such as high beam function

O

- versus a second cluster 278 which roay provide a parking light
- function. The same SLS may be used, albeit at different intensities,
F for both the above functions and thus clusters may overlap and be

P discontihuous.

51:51-56

At any jnstant in time the intensity, spectrum and beany pattern of
the headlamp may be varied as a function of the drivers intent, lay
of the road and envvironmendal factors. A GPS system on the car
may alse let the headlamps systeny know of curves up ahead, one
way traffic and others factors such the headlamp may be operated in

i the optimal mode at that tustantaneous location,

8. (New) The 51:43-57

Yluminating device of - Present advances in automebile lighting include Adaptive Frontal-
- claim 26 wherein the - lighting Systems which aid in seeing arcund curves and other
identification of the - features 1o the road. In these systems the light distribution pattern

- upcoming road curvature and color spectrum will be changed according to the instantaneous

- is based at leastin parton.  voad conditions at hand. Thus, the headlamp now bas much more

- map data and wherein the  flexibility than the high beam/low beam variation of today. At any

15
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- adaptation of the light

- pattern is based at leastin

| instant in fme the intensity

P part on the wap data,

- illuminating device of

claim 26, wherein the

identification of the

upconing road curvature

- is based at least in part on

- also let the
optimal mode at that instantaneous lo

- conditions et

- and color spe

enisor data provided by

flexibility than t

one or more of the sensors

> and wherein

of the velugle

the adaptation of the light

- pattern is based at least in

| part on the sensor data,

P the road and environmental factors,

- to envirerunental surroundings such as ambient ligh

spectrums and beam pﬁ,ttcrn of the

- headlamp may be varied as a function of the drivers intent, lay of

the road and environmental factors. A GPS system on the car may

-
ia

headlamps system know of curves up shead, one way

traffic and others factors such the headiamp may be operated in the

cation. With sensors sensitive

o environmenial surroundings such as ambient Hght, fog or snow

¢. lghting can be adapted to the optimal operating

| Present advances in automoebile lighting include Adaptive Frontal-

Hghting Systems which aid in seelng around curves and other

features in the road. {n these systems the light distribution pattern

ectram will be changed according to the instantane

X

i road conditions at hand. Thus, the headlamp now has much more

e high bearn/low beam vartation of today. At any

jnstant in time the infensity, specirum and beam pattern of the

- headlamp may be varied as & function of the drivers intent, lay of

A GPS system on the car may

i also et the headiamps system know of curves up shead, one way
traffic and others factors such the headlamp roay be operated in the

- optimal mode at that instantaneous location. With sensors sensitive

t, fog or snow

- conditions et lighting can be adapted 10 the optimal operating

16
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¥

- Hluminating device of e direction of Hght exating from the DLF as a whole or from each

latm 24, further including -8 individually is controllable by optical elements &, such as

| one ormore eptical - reflective surfaces and or refractors, and may be electronteally

- control elements to conirel | variable optical elements.

- lght emitted from one or

more of the LEDs

25

- illuminating device of - The direction of light exiting from the DLY as a whole or from each
- claim 30, wherein the P SLN tndividually 1s controliable by optical elements §, such ag
optical control slements | reflective surfaces and or refractors, and may be electronically

ghude ai least oue of ong. | variable optical elements

or more reflectors,

refractors orlenses.

32 (NewiAn lluminating  Claim 6 of the 551 Patent

- devige having apfomatic

- gontrol of ght provided 10

can illuminated  area

- compising

AOERES R RS A Dee e

a structure for Clalm 6 of the ‘551 Patent

incorporating illuminating

- device elements, wherein

17
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g the structure comprises a

- motor vehicle;

53:45-54:47
Thus when following another vehicle, assuming, as drivers have
reported, that they find vellow incandescent colored headlamps less
: offending than the HHED blue-white color, the external
controller 379 which receives traffic data from sensors 288 . &
cluater 281 would be used to illuminate around a corner. Thus when
the turn indicator has been selected or the steering wheel has been
rotated by the driver, the DLF headiamp is powered by the
cortrotter to Huminate sideways at angles which according to the

't make a 90-degree tum

speed of travel is correct (A driver can
traveling 90 kph but from a stop, the turn may be around a comer.}
| fo a preferred embodiment a multitude of LEDs in 281 are
differently aimed in top view 274 showing the top view of the
cluster 282 with SLS 283 angled fess ontwards and SLS 284 angled
more cutward with the forward aiming {(distance ahead of the
vehicle) of the more angled SLS 284 closer in for illuminating
sharp turn, thay that of the less angled SLS 283 for a shallow curve,

a general downward aiming with

- Side sectional view 273 shows

0608



SL

- a plurality of fndividually

- controllabie LEDs

incorporated in the

strughure via at least one

of front v

ight fun

- Cluster 287 of th

- workhorse and {s

embodiment 293 the spotlight sign tHluminating function or comer

The low and high

dictated by des

- but are within the sco

- Claim 6 of the ‘551 patent

[

- cluster 286 shown from the side.

tion can also be done with higher angled LED:

e front vi
shows in side view 273 as angled SLSs in

Fcluster 388 and top view 274 as clusier 289,

- in tandem with part of 287 the h

' beam lighting is ac
| fixture 394 and its general aiming 397, The
gn or sales considera

- device. The controller

- performs s funchions separately.

19

0609

¢ of the oversll iz

v 272 cluster 288 comresponding o
cluster 386 i< the most angled
P downward such as for a slow driving as in a parking He
: 5 § &E

- application where the idea s not to cause glare vet be seen. The

just hBWf:fing the intensity to very low non-glaring intensities.

would be the main thaminating

The top
chuster 276 shown 1 side view 273, as 299 would perform alone ot
ighting function. .
one embodiment the digiial headiamp carries out all the functions in
& siﬁgie unit 276, SLSs have different locations and

Caimings 381 and 292 to cary out the functions. In another

- lighting function is in a separate package 294 with tis alming 293

ed with

separate
us and yvield more flexibility
digital lamp headhght
279 will addreases the power supply of gach

PYLUF headlamyp 278, 296 and 294 independently such that each lamp



amp mounted to the

head

| structure, each headlamp

nchuding at least one of

the LEDs, the LEDs in

compunication with a

| power source:

section 274, A discreet SLS light source such

- FIG. 15 (top):

- w
3T & ¢
J /

53:13-37

- In FIG. 16 a headlamp 270 of a land, sea or air vehicle 271 is shown

- in front view 272, side view of a section 273 and top view of a

frasan LED 278 with

&2

specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and aiming relative to the vehicle,
such as siraight ahead, and or downwards and or off towards the
vight or left. The SLS may have one junction and be monochromatic
or have a many junctions and provide a wide speciral power
distribution and the power to the SLE may be varied. An SLS can
also be & “white” LED. For example a typical “white” LED euch as

a Luxeon® white LED such as LXHEL-XXXX will have a colder

“hinish” 4,500K color teruperature. LED 277 at g second location

fwithin the same cluster may have a similar or dissimilar aiming,

wavelength and spatal Hight distribution. The concept cluster shown

- by the dashed Hnes, is used to describe a countrol function and is not

0610



Felectrome cirenitny

- apparatus for the

- controlled powering of the

LEDRs and other of the

- Hluminating devies

- clements:

- may be deemed a separate grouping due to a function it performs,

- either exclusively or in conjunction with other clusters or sub-

chusters, such as high beam function versus g second

cluster 278 which may provide a parking light function. The same
- SL& may be used, aibeit at different intensities, for both the above

- funetions and thus clusters may overlap and be discontinuous.

173416

= &

i As used heretn, the term “light source”, LED or “solid siate hight

- source” means any system that is capable of receiving an electrical

ignal and ps"@dus:iﬂg ight in response to the signal. Thus, the ferm

t source” should be understood to include Hght emitting diodes

Cof all types, Hight emitting polvimers, semiconductor dies that

- produce or emanate Haht in response to current, organic LEDs,

b

electro-lumninescent strips, and other such systers. focandescent and |

- discharge light sources are also included and multiples of

M

incandescent and discharge lght sources also provide a digital

{uminaire. In an embodiment, a “light source” may refer o a single
light emitting diode package including multiple semiconductor LED
dies that are individually controdler

* Claim 6 of the ‘551 patent

21
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| DS OF INOFe PrOCs

one or more SEnsors,

- including one or more

cameras, placed on the

- structure for detecting

- coordinate-specific

information about the

illuminated area and

positioned to capture an

image of at least one

target. at least one of said

- controlles

- device, a Digital Sigoal Processor, etc. To ge

- encompass any device ha

fn a preferved embodiment the DLE

- from manual control button 9 and increases or decrease

. cameras in communication = N

- with power, and in

. communication with at

least one of the one or

more processors,

- motion detection devices Two types of optic
- may be used: A photo detec
& wide st

- visual sensitivity curve. The optical sensor

w.in.i ble of forming an image

- In a preferred embodiment the DLF is provided with an onboard

The controlier may be a computer board, embedded

>

neral, the term “logical

&

tcontroller, controller or amnputer” can be broadly defined to

1

g controd circuitry or a processor which

- executes instructions from a memory mediurg,

Claim 6 of the ‘551 patent

25:34-42

contains fogie control

- electronics unit 7. Logic control electronics unit, 7, receives input

- and/or feedback from motion, intensity and/or spectral sensors 8, or

rirns on

o

Lo shuts off the power to one or move of the SLS to effect the

N

desired change. That is, the contral logic unit 7 has

- pararpeters Tor tntensity and spectral distribution and operates the

ASES lamp within the predefined range.

C25:53.87

- Sensors & include any of the following: Hght, terperature and

cal detection sensors

tor with specific spectral sensitivity to

- detect a specific color. For example a standard red, blue and green

set which would then indicate how “white” the light is. Alternately,

octrum photo detector that irrespective of color measures

- the intensity of each excited die as it is test fired, based on the eve

may be lensed and

that is a camera and the detector may

0612



including

at

-2 controller

leastone of the ong ormore

25:34-52

- processors, integrated with

- the structure via mounting

- in communication with the |

avatiable in mega-pixel

COD VSLT array and may be monochromatic or color

- as in a moenochromatic or digital camera. Such arrays are readily

resolution.

- In a preferred embodiment the BLF contains logie control

clectronics unit 7. Logic control electronics unit, 7, receives input

LED  controlling  power and/or feedback from motion, intensity and/or specﬁ*ai sensors 8, or
elecironic cireuitny from manual control button ¥ and increases or decreases of turns on
apparas said controlier or shuts off the power to one or more of the SLS fo effect the
aranged oo process. the desired change That is, the control logic unit 7 has stored

- information communicated

cameras and 1o

from the

control the

- autonmatically

Plight  wrovided  to
dluminated area, and

| parameier

the |
| converters,

- distribution, dimming and

| parameters and the

s tor intensity and spectral distribution and operates the

| MSES lamp within the predefined range. The control unit may

include a D8P or computer with storage media, computer

atgonthms, signal input and output electronies, analog to digital

and commuuications elements {0 carry out intensily,

color balance control. Computer

f algorithms and instruction sets 7A are induced by the logical
- controiler to manipulate data, caleulate results generate output
- signals and maintain the operating parameters within the

| specifications. Measured parameters are checked against the stored

sonirol cireuitry adjusts the power to SLS.

53:48-50

. the external controller 279 which recetves tratlic data from

ors 288

23
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i be a detector array of photodiode pixels. The detector array may be

@ CMOS or

- Claim 6 of the ‘551 patent



MmOy storing
instructions _that,_when |

i executed by one or more

| PIOCEssOrs of .t
- controller, enable  the |
Coreate . heamof

- dininished

dlyminaiing gt deast 2

- portion of the al least one

witlt

| target

- illumination,

ol 5
yader feld of

! within_a bro

having

P idiumination

different intensity than the

beam. byv.__one_or

changpes 1o characleristics

of first light of a cluster of |
the LEDs providing the

- first light dire

- analog to digital

- output signals

| performs its funct

ilumination |

non-glaring |

feasible. Such a beam at the correct narrow aiming can

- iltuminate far ahead {in high beam) wit

more

tod at the at | . . )
Fdetermyine what s 8 sign I is then possible to provide the equiv

leasta porion and creating

The control unit may include a DSP or computer with storage

- media, computer algorithms, signal fnput and output electronies,

converters, and communications elements to carry

out intensity, distribution, dimming and color balance conirol.
Computer algorithms and instruction sets TA are induced by the
logical controller to manipulate data, caloulate results generate

s and maintain the operating parameters within the

specifications.

R4:48-47

The controlier 279 will addresses the power supply of each DLF

headlarp 278, 396 and 294 independently such that each lamp

Hons separately,

| 52:54 - 53:4

Additional features can include an optional very narrow flashiight

type of beam Present day LEDs come in very narrow aimings such

M

degrees which may vot be narrow enough {(a 10

Lt

as two half angle 8

meter spread for 150 meters down the road which may be

sufficiently aimed to the right) but with nsed, smaller angles are also |

continne to

hout blinding oncoming

traffic. Analysis by a detector or an imaging system of the oncoming |
vebicles position {using its headlights for example) can be used to

determine which exact aiming is the maximum aliowable for any

given traffic sttuation and road lavout.

ing color and pattern recognition technigues i is possible to

alent |
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the  beam.  the beam

P diminished  in Intensity

- relative 1o the broader fisld

of Humination 22:14-22

Cilluminating at least above | e . . e ‘
: finoa DL it is possible to combine a task Hght having a very narrow

and on both sides of the

follow and Huminate distant overhead and roadside signs for a

- producing Hght which is then made non-glaring

design. To get the

and properly aimed SLS o

o

longer time, yvet not Mind oncoming traffic due to the narrow beam.

“spot” beam at the correct atming with a geveral area lighting

“flood” beam o one fxture. The digital Rghting fixture is
e el el

positioned according to recommended lighting practice near a
workstation and correctly orfented such that the DLF gives a wide
{though still controlled, so as not to cause glare oy a computier
display} general thumivation distribution as well a8 a narrow

- distribution aimed at the deskiop for high intensity task lighting.

el

22:26-48

- In ancther example of prior art practice a table lamp for reading is

provided with a shade. The shade is there 1o partially redivect the

H

- light onto the book and also prevent direct, glaring, rays from the

- lamp used for general lighting from reaching the reader’s eyes.

According 1o the present invention, instead of having a glaring lamp

=

by a shade at a foss

<
gty

in excess of 50% the LF is built such the amounts of 'iighi directed
downward at useful angles and the amount of light directed upward
are in the correct ratio. The surface area, from which discomfort-
glare causing rays exit, is designed such that the luminous exttance
is within recommended UGR fevels for home use. The fixture has
no nead for a shade to protect from glare; the glare was never

- produced at those angles to begin with due to proper geometric

desired luminous exitance expressed in terms of
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- lumen per sg. meter or luminance in terms of candela per sg. meter,
- the light exiting the source of specific intensity at angles which

- normally reach the room occupant’s eves, is spread over an area

X

- such that the exiting light s non-glaring. These lighting design
| parameters serve as the product specification and are incorporated
into the initial design. There is no need to add on components to

- achieve correct lighting,

452744

fo a further ADLY tnrelligent Hghting system improvement over
prior-art practice, machive vision is used to control surrounding
luminance. A prime example i3 an office application where a
computer Visual Dsplay Terminal is 1o use. Thisis an application
where the quality of the Tocalized task lighting is important.

Contrast plays a major role in seeing and glare plays a role in
producing veling reflections as causing fatigue. The correct
iluminating solution tnvolves the control of surrounding

luminances. A prior art workstation design will include partition,
carpet, ceiling and desk surface reflectance which reduce the
luminance in the workers field of view. Using the ADLFs ability to ¢
recognize the computer screen chair, desk and surrounding floor and
ceiling, the illuminance in fux on each element is varied to obtain

the optimal luminance. That vow allows aoy color scheme to be

used by the interior designer on the work cell decor. The ADLE will
controf the lominance by varying the spatial light intensity

- distribution over the different surfaces.

26
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- follow, based at leastin

| part on daida from one or

o5

Gt

- more of the cameras, the

lsast one target with the

o

- The present invention is in the field of radiation prod uciﬂg devices.

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

fpight vision, UV or visible light curing, medical Xeravs and other
radiation uses are covered as well. General lighting fixtures

- otherwise known as luminaires will be used as the prirary example

while other trradiating devices such as infrared heaters are covered

fas well, The invention relates to multiple Hght source iih;minaﬁng
Fdevices intended to replace incandescent, fuorescent and Hi

- luminaries in general and specialty Hghting applications.
; & DARSSe o

- 95:3-14

| There has thus been shown and described, among other things, a |

bl

multiple-source lighting technology which allows for the design and
construction of illuminating devices. Many changes, rwoodifications,
variations and ciher uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof. All such changes,

- modifications, variations and other uses and applications which do

y

not depart from the spirit and scope of the invention are deemed to be

- covered by the invention without departing from the spiril or scope |

- of the following claims.

- 45:45-67
- In another embodiment using the camera 197, the controller 198 iy
L ingtructed to identify and track a roving speaker during a video

| presentation. A signaling device (s used by the speaker to aliow the
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diminished dlumination as

he at least one target

- changes location relative

o the motor vehicle,

tern recognition program to initially lock-on and recognize a

target atiribute a5 is known in the art of object tracking. The
- signaling device can be a laser light pointer 202 aimed at the camera |

- or a hand held remote control 201 in communication with the

§

camera vision system. The controlier 198, based on the camera input
runs the patters recognition routines, derives the coordinates and
generates instructions to drive the specific Tight sources with
aimings which will project light at the speaker as the speaker move

| about the room. 1 1 to be understood that in a theater lighting

>

application there 18 no need for a preprogrammed moving hight

using motors to change position. Instead a fixed DLF or ADLF with

maultiple light sources powers the necessary light sources to
Hluminate the performer as he or she moves about the stage. This
actually 19 similar to the banks of shuttered lights used in present
day stage lighting. Only now the digital aspect of discrete multiple
Hight sources allowing tor a smooth transition of atmings with
instantaneous control of almost infinite variation of spectrum and

L intensity 1s accomplished.

51:59-65

Additional features include an optional concentrated flashlight type

- of beam to Hluminate distant overhead and roadside signs, which

bl

- due to the narrow divected beam will not blind oncoming traffic.

1

i image recognition via a camera will allow the beam to follow the
vetroveflective sign as the vehicle moves or the signs will be

- provided with a special marker for this purpose.

28
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o

- The present invention is in the field of radiation prod uciﬂg devices.

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

night vision, UV or visible light curing, medical Xerays and other
radiation uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used as the primary example
while other trradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iih;minaﬁng
devices intended to replace ncandescent, Huorescent and Hi

fuminaries in general and specialty lighting applications.

98:3-14

There has thus been shown and described, among other things, a
muitipte-source lighting technology which allows for the design and
construction of illuminating devices. Many changes, rwoodifications,
variations and other uses and applications of the subject invention
will, however, become apparent 1o those skilled in the art after
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof. All such changes,
modifications, variations and other uses and applications which do
not depart from the spirtt and scope of the invention are deemed to be

- covered by the invention without departing from the spiril or scope |

- of the following claims.

29
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filumimating device of

Cclaim 32 wherein:

instrugtions thal when

- executed by one or more

| processors of the

controller. enable the

3

- controller to select the

cluster of LEDs based at

- least in part on known

P aimings of the first light

- associated with the first

- correlation to the at least

- the portion, the known

feastin

faimings based at

a1t on at least one of

- kinown divectionality of

licht emitted by the first

instroctions to drive the

- will project light at the speaker as

¢ chuster or known

directionality of hght

- ernitted hy the Srst cluster

lighting fixtures. However, radiation used for h
- night vision, UV or visible light curing

- radiation uses are

33

- exiting the headiamp,

i while other irradiating devices such as intrar

- as well. The invention relates

| The controlier 198, based on the camera nput runs the pattern

N

| recogrition routines, dertves the coordinates and generates

> specific Hight sources with aimings which

the speaker move about the

Froom.

25:5-9

The direction of Hght exiting from the DLF as a whele or from

cach SLS individually is controllable by optical elements &, such as

e

' reflective surfaces and or refractors, and may be electronically

- variable optical elements.

- 1:25-36
- The present invention is in the field of radiation producing devices.

- More particuiarly, the present invention is in the technical field of

cadlamps, heating,
. medical Xerays and other

covered as well, General lighting fixtures

L otherwise known as luminaires will be used as the primary example

of heaters are covered

to multiple Hight source Uluminating

- devices intended to replace incandescent, fluorescent and HID

luminaries in general and specialty lighting applications.
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- the data ingludes ime

data;

9%:3-14
- There has thus been shown and described, among other things, a
- multiple-source Hghting technology which allows for the design and

s, madifications,

ruction of tluminating devices. Many chang

riations and other uses and applications of the subject invention

vill, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disclose the preferred embodiments thereot. All such
| changes, wodifications, variations and other yses and applications

which do not depart from the spirit and scope of the nvention are
deemed 1o be covered by the invention without departing from the
spirit or scope of the following claims.

S2:27-42

A possible control system for such purposes is described in ULS, Pat.
No. 6,281,632 by Stam, et-al from Aug. 28, 2001 tded: A
Continuousty variable headlamp control incorporated herein by
refereuce. The patent describes how continuously varisble
headlamps offer greater flexibility for roadway illumination but
ofter challenges in automatic control design. Each continuously
variable headiamp has an effective tlumination range varied by
changing at least one parameter from a set including horizontal
dirvection atmed, vertical direction aimed, and intensity emitied.
Stam discloses a system for automatically controliing continuously
varighle headlamps on a countrolled vehicle includes an imaging
system capable of determining lateral and elevational tocations of
headlamps from oncoming vehicles and tall tamps from leading

- vehicles.

31
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- multiple-source lighting

- the one or more changes {¢

- characteristics of the first

light inclade a chenge toat |

least one of intensity ot

A

- The present invention is in the field of radiation prod uciﬂg devices.

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

otght vision, UV or visible light curing, medical Xeravs and other
radiation uses are covered as well. General lighting fixtures

- otherwise known as luminaires will be used as the prirary example

while other trradiating devices such as infrared heaters are covered

fas well, The invention relates to multiple Hght source iih;minaﬁng
Fdevices intended to replace incandescent, fuorescent and Hi

- luminaries in general and specialty Hghting applications.
; & DARSSe o

- 95:3-14

| There has thus been shown and described, among other things, a |

bl

» which atiews tor the design and

construction of illuminating devices. Many changes, rwoodifications,
variations and ciher uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings which
Edmkm the preferred embodiments thereof All such changes,

- modifications, variations and other uses and applications which do |

y

- not depart from the spirit and scope of the invention are deemed to be |
- covered by the invention without departing from the spiril or scope |

- of the following claims.

19:26-30

The discrete Hght emitiing elernents by operating and not operating,
at full power or at a fraction of, either partially or in unison,

P generate Hght with optimal intensity xpsﬁmm distribution, and
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- color or a chang

least one LED of the

P cluster to 8 non-emiiting

i spatial distribution of intensity and spec

é:

ciral dmﬂbumm for the

- viewing task at hand.

the cluster includes a

plurality of the LEDs and

the cluster includes non-

contiguous LEDs.

illuminating device of

claim 372 wherein the

P memory further stores

- instructions that, when

- The concept cluster

- placement. In general a clus

- due to a function it performs, etther exclusively or

- Present advances in automobile lighting include Adaptive I

- executed by one or more

)

- processors of the

i controller, enable the

- controller to

- the road and environmental tactors. A GPS system ou the

- traffic

53:37-37

shown by the dashed lines, is used to describe a

- control function and is not vecessartly related o contiguous

ter may be deemed a separate grouping
in comunction

with other clusters or sub-clusters, such as high beam function

- versus a second cluster 278 which may provide a parking light
function. The same SLS may be used, albeit at differcut intensities,
- for both the above functions and thus clusters may overlap and be

i discontnuous

51:43-57

rontal-

Lighting Systems which aid in seeing around curves and other

features in the road. In these systems the hight distribution pattern
and color spectrum will be changed according to the instantaneous
road conditions at hand. Thus, the headlamyp now has mwuch more
flexibility than the high beam/low beam variation of today. At any
justant in time the infensity, spectrum and beam pattern of the

headiamp may be varied as a function of the drivers intent, {ay of

car may

i also et the headiamps system know of curves up ahead, one way

nd others facto h the headiamy

s be operated 1
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ptimal mode at that instantaneous location. With sensors sensitive

o environmental surroundings such as ambient Hght, fog or snow

- conditions eic. lighting can be adapted to the optimal operating

- identify an upcoming road

- curvature along aroad on  Present advances in astomobile lghting include Adaptive Frontal-

- which the motor vehicle is  {ighting Systems which aid in sseing around curves and other
. traveling; and features in the road. In these systerns the Hght distribution pattern
- and color spectram will be changed according to the instantaneous

- road conditions at hand.

- accommndate the 51:43-56

upcoming road gurvature,  Present advances in antomobile Hghting include Adaptive Frontal-

- by adaptation of a light i lighting Systems which aid in seeing around curves and other
patiern of atleast oneof features in the road. In these systems the Hght distribution pattern

- the at least one beadlamips, | and color spectrum will be changed according to the instantaneous

road conditions at hand. In these systerns the Hight distribution

| sattern and color spectrum will be changed according to the
instantaneous read conditions at hand. Thus, the headlamp now has
much more Hexibility than the bigh beany/low beam variation of
today. At any instant in time the intensity, spectrum and beam

paitern of the headlamp may be vaned as a funciion of the drivers
intent, fay of the road and environmental factors. A GPS svstem on
the car may also let the headlamps system kunow of curves up ahead,
one way traffic and others factors such the headlamp may be :

- operated in the optirnal mode at that instantaneous location.

34
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Cluminatne device of

Cclatm 34, wherein,

- the one or more changes to :

characteristics of the first

light include a change to at

least one of intensity or
color or a change of at

least one LED of the

cluster to a non-emitting

- the gluster includes a

plurality of the LEDs and

- the cluster includes non-

- contiguous LEDs

the memory further stores

- versus a second cluster 278 which may provide s parlang light

instructions that, when

- executed by one or more

processors of the

controller. enable the

19:26-30

| The diserete Hight emitting elements by operating and not operating,

at full power or at a fraction of, eitther partially or i unison,

- generate light with optimal intensity, spectral distribution, and

- spatial distibution of intensity and spectral distribution for the

- viewing task at hand.

83:27-37

The concept cluster shown by the dashed lines, is used to describe a
control function and s not necessarily related to contiguons
placement. In general a cluster may be deemed a separate grouping
due to a function it performs, oither exclusively of in conjunction

- with other clusters or sub-clusters, such as high beam function

i function. The same SLS may be used, albeit at different intensities,
- for boih the above functions and thus clusters may overlap and be
- discontimuons.

45:52-57

- The controller 198, based on the camera input runs the pattern

- recognition routines, dertves the coordinates and generates

Cnstructions to drive the specific Hght sources with almings which
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- controller to select the

cluster of LEDs based at

least in part on known

aimings of the first light

associated with the first

- cluster having a

correlation to the at least

the portion. the known

- aimings based at least in

- part on at least one of

known directionality of

light emitted by the first

- cluster or known

 directionality of light

veflective surfaces and or refractors

- The presen
- Maore particaiarly,
| lighting fixtures, Howe

| pight vision, UV or visible light curing, medical X

emitted by the first cluster

exiting the headlamp; and

' radiation uses are covered a

- while other frradiating device
fas well. The
i devices intended 1o replace incandescent, £l

- multiple-source Highting technology which

Pawall,

FOOM.

25:5-9

The divection of fight exiting from the DLF as a whele or from

A5

ach SLS individually is controllable by optical elements 6, such as

. and may be electronically

ariable optical elements.

1:25-36

tinvention 15 in the feld of radiation producing devices,
the present invention is in the technical field of
ever, radiation used for headlamps, hesting,
Xerays and othes

s well, General lighting fixtures

- otherwise known as luminaires will be used as the prirnary example

s such as infrared heaters ars coverad

invention relates to roultiple Heht source illuminating

gorescent and HID

luminaries in general and specialty lighting applications.
B854
| There has thus been shown and described, among other things, a

aliows for the design and

- construction of illuminating devices, Maoy changes, modifications,

- variations and other uses and applications of the :\:ubj ect inventicn

however, become apparent to those slalled in the art after

| considering this specification and the accompanying drawings

- which disclose the preferred embodirments thereof. All such
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instructions that, when

- executed by one of more

| processors of the

comtroller, enable the

i the headiamp may be varied as a function of the drivers inten
- of the road and environmental facto

- may also et the

- controller to accommodate

- the road curvature by

- changing lumination inar

i least a direciion of the

- road curvature by

- adaptation of the lght

- pattern in at least one of

o golor, intensity or spatial

- distribution by

aten of He

- modifig
- associated with one ot

of the LEDs,

P more

tuminating device of

- claim 34, wherein the

idenufication of the

ypcoming road curvature

- Present advances in automebile lighting include Adaptive

- and color

of the invention are

which do not depart from the spitit and s

- deemed 1o be covered by the invention without departing from the

sinit or seope of the following claims,

- At any instant in thme the intensity, spectrum and bearn pattern of

i, lay
ws, A GPS system on the car

- headlamps system know of curves up ahead, one

- way traffic and others factors such the headlamp may be operated in

f the optimal mode at that tostantaneous focation,

51:43-57

Frontal-

- lighting Systems which aid in seeing arcund curves and other

- features o the road. In these systems the light distiibution patiern

spectrum will be of

ed according to the instantaneoy
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ased atl

in part on

- map data and wherein the

- adaptation of the light

pattern 1s based at least in

- part onthe map data,

1

- road conditions at hand. Thus, the headlamp now has much more

flexibility than the high bearn/low beam variation of today. At any

instant in time the infensity, spectrum and beam patiern of the

- headiarap may be varied as a function of the drivers intent, lay of

- the road and environmental factors. A GPY system on the car may

- alsc let the headiamps system know of curves up ahead, one way

traffic and others factors sach the headlamp roay be operated in the

- optimal mode at that instantaneous [ocation. With sensors sensitive

Lo environmental surroundiogs soch as ambient light, fog or snow

rating

condiions ete. lighting can be adapted to the optimal ope

Pilluminating device of

- claim 34, whersin the

identification of the

curvature

- upcoming road

- ig hased at least in part on

| sensor data provided by

SENSOLS

- one or more of the

- of the vehicle and whersin

- the adaptation of the light

i padtern is based atleastin

data.

i part on the sensor

51:43-57

whide Adaptive Frootal-

- Present advances in automobile lighting @

lighting Systems which aid in secing arcund curves and other

features in the road. In these systems the light distribution patiern
and color spectrum will be changed according to the instantaneous
road conditions at hand. Thus, the headlamp now has much more
flexibility than the high beam/low beam variation of today. At any
instant tn tme the intensity, specttum and beam pattern of the
headlamp may be varied as 2 function of the drivers intent, lay of
the road and environmental factors. A GPS system on the car may
also fet the headla amps system know of curves up abead, cue way
traffic and others factors such the headiamp mav be operated in the
optimal mode at that instantaneons location. With sensors sensitive
to environmental surroundings such as ambient Hght, fog or snow

- conditions etc. lighting can be adapted to the optimal operating

regime
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> luminating

- device of claim 32, further | The direction of Hight exiting from the DLF as a whole or from each

including  one or_more | SLS individuaily is controliable by optical slements 6, such as

- optical control elements o reflective surfaces and or refractors, and may be electronically

- control leht emitied from | variable optical elements,

- one or more of the LEDS,

25:5-9

Lo

f luminating devige of The direction of Hght extiing from the DLF a5 a wholg or from each

clabm 38, wherein the SLS individually s controliable by optical elements &, such as
ontical control elements reflective surfaces and or refractors, and may be electroncally
include at least one of one variable optical elements
ormore reflectors |
| refractors or fenges,

lewy An flluminating | Claim 6 of the ‘551 patent

devige having automatic |

- control of Hight provided to

an Hluminated ares

| COmpising

' Claim 6 of the ‘551 Patent

incorporating luminativg

i device elements, wherein

39
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for New Claims

O

53:45-54:47

Thus when following another vehicle, assuming, as drivers have
reported, that they find yeliow incandescent colored headlamps fess
offending than the HID blue-white color, the external

controdler 279 which receives traffic data from sensors 288 . a
cluster 281 would be used to iluminate around a corner. Thus when
the turn indicator has been selecied or the steering wheel has been
rotated by the driver, the DLF headiamp is powered by the

gles which according to the

controfler fo tuminate sideways at ang
speed of travel is correct. {A driver can't make a 90-degree wm
traveling 90 kph but from a stop, the turn may be around a corner )
In a preferred embodiment a multitude of LEDs in 281 are
differently aimed in top view 2374 showing the top view of the
cluster 282 with SLS 283 angled less outwards and SLS 184 angled

i more outward with the forward aiming {distance ahead of the

4 3

{the more angled SLE 284, closer in for illuminating

e
v
o
e
b
(0]
et
)

| sharp turn, than that of the less angled SLS 283 for a shallow curve,

' Side sectional view 273 shows a general downward aiming with
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cluster 286 shown from the side. The cluster 286 is ﬁw most angled

0

downward such as for a stow driving as tn a parking light type of
application where the idea is not to cause glare vet be sgen. The
parking light function can alse be done with higher angled LEDs by
tust lowering the in‘;f:ﬁsity o very low non-glaring intensities,
Cluster 287 of the frount view would be the main Hluminating
wotkhorse and is shown in side view 373 as angled SLSs in
cluster 288 and top view 274 as cluster 28% The top

cluster 376 shown in side view 273, as 298 would perform alone or
w tandem with part of 287 the high beam lighting function. .. In

i one embodiment the digital headlamp carries out all the functions in

- atmings 291 and 292 to carry out the functions. In another
Cembodiment 293 the spotlight sign tlluminating function or comer
i lighting function is in a separate package 294 with its aiming 298,

The fow and hugh beam lighting s acconplished wath

=

B

- fixture 296 and its general aiming 2%7. The separate units may be
- dictated by design or sales considerstions and yield more flexibility
- bt are within the scope of the overall integral digital lamp headlight |
device. The controller 27% will addresses the power supply of each
F headlamp 278, 286 and 294 independently such that each lamyp

- performs its functions separately.

- Claim 6 of the ‘551 patent

controllable LEDs

incorporated 1o the

| structure via at least one

- headlamp mounted fo the

41
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the LEDs the LEDs

- communication with g

L DOWEL SOUrce:

- in front view 2
Psection 3

- specific location within the

for have a many junctions an

- Fig. 15 (top):

- w
3T & ¢
J /

53:13-37

- In FIG. 16 a headlamp 270 of a land, sea or air vehicle 271 is shown

72, side view of a section 273 and top view of a

T4 A discreet SL i as an LED 278 with

cluster 276 has a specific spatial light

&2

- distribution, color wavelength and aiming relative to the vehicle,
- such as straight ahead, and ov downwards and or off towards the

- right or left. The SLS may have one junction and be monochromatic

d provide a wide speetral power

i distribution and the power to the SLS may be varied. An SLS can
abso be a “white” LED. For example a typical “white” LED such as

a Luxeon® white LED such as LXHEL-XXXX will have a colder

“hinish” 4,500K color teruperature. LED 277 at g second location

fwithin the same cluster may have a similar or dissimilar aiming,

wavelength and spatal Hight distribution. The concept cluster shown

- by the dashed Hnes, is used to describe a countrol function and is not
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- may be deemed a separate grouping due to a function it performs,

Eeithe;‘ exclusively or in conjunction with other chusters or anb-

| clusters, such as high bearn function versus g secoud

cluster 278 which may provide a parking light function. The same
SLS may be used, albeit at different intenstiies, for both the above

- funetions and thus clusters may overlap and be discontinuous.

173416
© Asused heretn, the term “light source”™, LED or “solid state hight
- source” means any system that is capable of receiving an electrical

ignal and ps"@dusziﬂg ight in response to the signal. Thus, the ferm

t souree” should be understood to include light emitting dicdes
of all types, light emitting polymers, semiconductor dies that
produce or emanate Hght in response fo current, organic LEDS,
electro-umivescent sirips, and other such systers. Tncandescent and
discharge light scurces are also included and multiples of
mecandescent and discharge hight sources alse provide a digital
{uminaire. In an embodiment, a “light source” may refer o a single
{ight emitting diode package including multiple semiconductor LED

- dies that are individually controfle

- glectronic gireuitry - Claim 6 of the ‘551 patent

- apparatus for the

- controlled powering of the

LEDRs and other of the

- Hluminating devies

- elements,

43
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| DS OF INOFe PrOCs

CUE O more Sensus,

including one or more

- cameras, placed on the

! structure for detectine

- goordinate-specific

information about the

- illuminated area and

- positioned fo capture an

- In a preferred
- controfler

- device, a Digital Signal Processar, ete. In ges

- encompass any device hay

fn a preferved embodiment the DLE

- from manual control button 9 and increases or decrea

- image of at least two othe

vehicles, at least one of

i said camerasin

| commumeaten with

" power, and in

| communication with at

i least one of the one or

| MOTE DrOCEsSOrs,

- may be used: A photo detector with spec

e wide sy

- visual sensitivity curve. Th

w.in.i le of forming an §

embodiment the DLF 18 provided with an onboard

The controlier may be a computer board, ermbedded

neral, the term “logieal

&

tcontroller, controller or mmputer"’ can be broadly defined to

1

: conttred circuitry or a processor which

- executes instructions from a memory medium,

Claim 6 of the ‘551 patent

25:34-42

contains fogie control

- electronics unit 7. Logic control electronics unit, 7, receives input

- and/or feedback from motion, intensity and/or spectral sensors 8, or

OF furns on

o

b or shuts off the power 1o one or more of the SLS o effect the

N

desired change. That is, the contral logic unit 7 has stored

- pararpeters Tor tntensity and spectral distribution and operates the

MSLS famp within the predefined range.

| 25:83.87
- Sensors & include any of the following: Hght, terperature and

motion detection devices Two types of optical detection sensors

ific spectral sensitivity to

- detect a specific color. For example a standard red, blue and green

set which would then indicate how “white” the light is. Alternately,

octrum photo detector that irrespective of color measures

- the intensity of each excited die as it s test fired, based on the eve

¢ optical sensor may be lensed and

that is a camera and the detector may
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a controller, including at

least one of the one or

. more processors,

integrated with the

- structure via mounting, in

. communication with the

LED controlling power

- electronic circuitry

- apparatus, said controller

arranged to process the

clectronics unit
and/or feedback from motion, intensity and/or specﬁ*ai sen
from manual control bution 8
or shiis

- desired change.

- information communicated -

from the cameras and to

automatically control the

light provided to the

illuminated area:; and

| converters,

- distribution, dimming and

| parameters and the

- be a detector array of photodicde pixels. The detector array may be

@ CMOS or

COD VSLT array and may be monochromatic or color

as in a monochromatic or digital camera. Such arrays are readily

available in mega-pixel resolution.

Claim 6 of the ‘551 patent

25:34-52

- In a preferred embodiment the BLF contains logie control

7. Logic control electronics unit, 7, receives input

sors 8, or
& and increases or decreases of turns on
off the power to one or more of the SLS to effect the

That is, the control logic unit 7 has stored

- parameters for intensity and spectral distribution and operates the

MSLS lamyp within the predefined range. The control unit may

include a D8P or computer with storage media, computer

- algorithms, signal input and output electronics, analog o digital

and commuuications elements {0 carry out intensily,

3

color balance control. Computer

f algorithms and instruction sets 7A are induced by the logical
- controiler to manipulate data, caleulate results generate output
- signals and maintain the operating parameters within the

- specifications. Measured parameters are checked against the stored

sonirol cireuitry adjusts the power to SLS.

53:48-50

. the external controller 279 which recetves tratlic data from

ors 288

45
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- memory stoting

instructions that, when

- executed by one or more

- processors of the

controller, enable the

controller to:

- determine a st cluster of

the LEDs illuminating at |

leasta fust portion of a fust

i other vehi

i part on data from ong ot |

the

- more _of

{indic

Passociated  with the  first

: other vehicle:

The

- analog to digital

P ot in

logical controller

- output signals

- performs its funct
£ 53:13-37
cle based at isast | s
SENSOLS

ating a first position

- distribution and the power to the SLS may be va
also be a “white” LED. For example a typical

a Luxeon® white LED such as LXHL-XXXX will have a colder

within the

control untt may include a DSP or computer with storage

- media, computer algorithms, signal fnput and output electronies,

converters, and communications elements to carry

atensity, distribution, dimming and color balance control.
Computer algorithms and instruction seis 7A are induced by the

1o manipulate data, caloulate results generate
s and maintain the operating parameters within the

apecifications.

R4:48-47

The controlier 279 will addresses the power supply of each DLF

headlarp 278, 396 and 294 independently such that each lamp

Hons separately,

in FI. 16 a headlamp 279 of a land, sea or air vehicle 271 is shows
i front view 372, side view of a section 273 and top view of 2
acreet NLS Hght source such as an LED 278 with
specific location within the cluster 276 has a specific spatial hght
distribution, color wavelength and aiming relative to the vehicle,

such as straight shead, and ot downwards and or off towards the

vight or left The 8L.S may bave one junction and be monochromatic

- or have a many junctions and provide a wide spectral power

aried. An SLR
LED such as

L Can
“white”
“bhush™ 4,500K color temperature, LED 277 at a second focation

same cluster may have a stroilar or dissimilar aiming,

Pwavelength and spatial Hght distiibution. The concept cluster shown
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i by the dashed lines, is used to describe a control function and is ot
necessarily related to contiguous placement. In general a cluster

may be desmed a separate grouping due 1o a function it performs,

cither exclusively or in conjunction with other clusters or sub-

clusters, such as high beam funciion versus a second

cluster 278 which may provide a parking light function. The same
o

- SLS may be used, albeit at different intensities, for both the above

- functions and thus clusters may overlap and be discontinuous.

82:37-42

A possible control system for such purposes 1s described in U8, Pat
Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 aded A
Continuousty variable headlamp control incorporated herein by
reference. The patent describes how continuously variable
headlamps offer greater flexibility for roadway tumination but
offer challenges in automatic control destgn. Each continuously
variable headiamp has an effective illumination range varied by
changing at least one parameter from a set including horizontal
direction aimed, vertical divection atmed, and intensity emitted.
Starn discloses a system for antomatically controlling continuously
variable headiamps on a controlied vehicle includes an imaging
system capable of determining lateral and elevational locations of

- beadlarops from oucoming vehicles and tail lamps from leading

Pl

vehicles.

45:45-57

| o another embodiment using the camera 197, the controller 198 ig
instructed to identify and track a roving speaker during a video

presentation. A signaling device s used by the speaker o allow the
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tern recognition program to initially lock-on and recognize a

target atiribute as 1s known in the art of object tracking. The

signaling device can be a laser light pointer 202 aimed at the camera
ot a hand held remote control 281 in communication with the

camera vision system. The controlier 195, based on the camera input
runs the pattern recognition routines, derives the coordinates and
generates instructions to drive the specific hight sources with

aimings which will project light at the speaker as the speaker move

i about the room.

122836

The present tnvention 18 in the field of radiation producing devices.
More particularly, the present invention is in the technical field of
lighting fixiwres. However, radiation used for headlamps, heating,
night vision, LIV or visible Heht curing, medical Xevays and other
radiation uses are covered as well, Geoeral lighting fixtures
otherwise known as lnminaires will be used as the primarv example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iluminating
devices intended o replace incandescent, fuorescent gnd HID

- luminaries in general and specialty lighting applications.

95314

There has thus been shown and described, among other things, a
muitiple-source highting technology which allows for the design and
construction of Hluminating devices. Many changes, modifications,
varigtions and other uses and applications of the subject invention
will, howsver, become apparent to those skilled in the arnt (me:

- considering this specification and the accompanying drawings which
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- disclose the preferred embo

fiments thereof Al buch chang

R

modifications, variations and other uses and applications which do |
- not depart from the spirit and scope of the invention are deemed to be |

covered by the invention without departing {rom the spirit or scope |

- of the following claims.

dimyinish ¢laring 52:54-53:4

D dluminaton of the first - Additional features can include an optional very narrow flashlight
- other vehicle by a first - type of beam. Present day LEDs come in very narrow atmings such
- change 10 one of more - as two half angle § degrees which may not be narrow enough {a 10

- characteristics of first light - meter spread for 150 meters down the road which may be

ol atleastthe festcluster,  sufficiently almed to the right) but with need, smaller angles are also |

)

feasible. Such a beam at the correct narrow aiming can continue to
iHuminate {ar abead {(in high beam) without blinding oncoming
traffic. Analvsis by a detector or an imaging systern of the oncoming
vehicles position {using 18 headlights for example) can be used to |
determine which exact aiming 18 the maximum allowable for any

- given traffic situation and road layout.

Using color and pattern recognition technigues it is possible to
determine what i3 a sign. It is then possible to provide the equivalent
of “task lighting” and use the controller and properly aimed SLS to '
foliow and dluminaie distant overhead and roadside signs for a

- longer time, vet not blind oncoming trattic due o the narrow bear

2:14-22

i Bna DLF it 15 possible to combine a task fight having a very narrow

spot” beam at the correct atming with a general area lighting
| “flood” beam nto one fixture. The digital Hghting fixture s

| positioned according to recommerncded lighting practice near a

49
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workstation and correctly orignted s

- {though still contralled, so as not to cause glare on a comput
- display) general humination distribution as well as a narrow

- distribution aimed at the deskiop for high intensity task lighting

452744

In a further ADLF mielligent lighting svstem improvement over
prior-art practice, machine vision is used to control surrounding
luminance. A prime example is an office apphication where a
computer Visual Display Terminal is in use. This is an application

3

here the quality of the localized task

A7
XN

e

Lighting is imporiagt,

- Contrast plays a major role in seeing and glare plays a role in

bl

producing veiling reflections as causing fatigue. The correct
tluminating solution involves the control of surrounding

luminances. A prior art workstation design will include partition,
carpet, ceiling and desk surface reflectance which reduce the
luminance in the workers field of view. Using the ADLFs abiluty 1o
recognize the computer soreen chair, desk and surrounding floor and
ceifing, the tuminance in lux on each element §s varied 1o obiain '
the optimal fuminance. That now allows any color scheme to be

used by the interior designer on the work cell decor. The ADLEF will
control the luminance by varying the spatial light infensity

distribution over the different surfaces.

12838

The present tnvention is 1n the field of radiation producing devices.
More particularly, the present invention is in the technical field of
lighting fixtures. However, radiation used for headlamps, heating

t curing, medical Xerays and other

- night vision, UV or visible ligh

0640



i determine a second,

- different cluster of the

- LEDs iluminating at feast

- otherwise know

as weldl, The

- devices tntended to replace tncandescent,

t There has thus been shown and desceribed, among other
| construchon
- variations and other uses and applications of the subjec
. disclose the preferred

- medifications,

- covered by the inver

- a second portion.of a

- second other vehicle based

section 274, A discreet SLS light source such agan LED 278

i specific location within the

on the data

- at least in part

i indicating a second

| postiion associated with

- the second other vehicle

diation uses are covered as well, General Hghting imtu

n as luminaires will be used as the primar

- while other trradiating devices such as infrared heaters are covered

iluminating

and HID

invertion relates to multiple Hght source

fuorescent ;

- luminaries in general and specialty lighting applications.

98314

things, a |

- multiple-source lighting technology which allows for the design and |

of lluminating devices. Many changes, modifications,

{ invention |

Cwill, however, become apparent to those skilled in the art aftes
| considening this specification and the accompanying drawings which |

embodiments thereof. All such changes,

varfations and other uses and applications which do |

- not depart from the spirit and scope of the invention are deemed to be |

v

fton without departing from the spirit or scope |

f of the following claims.

- 53:13-37
In FIG. 16 a headlamp 270 of a land, sea or air vehicle 271 {s shown

- in front view 272, side view of a section 273 and top view of &

S with

cluster 276 has a specific spatial light

- distribution, color wavelength and aiming relative to the vehicle,

- such as straight ahead, and or downwards and or off towards the

vight or left. The SLS may have one junction and be monochromatic

i or have a many junctions and provide a wide specival power
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- distribution and the power to the SLS
also be a “white” LED, For example a typical “white” LED such as
a Luxeon® white LED such as LXHLLXXXX will have a colder
“bluish” 4,500K color termperature. LEI} 277 at a second location
within the same cluster may have a similar or dissimilar aiming,
wavelengih and spatial light distribution, The concept cluster shown
by the dashed hines, 18 used to deseribe a control function and s not
necessartly related to contiguous placement. In general a cluster
may be deemed a separate grouping due to a function i performs,
either exclusively or in conjunction with other clusters or sub-
clusters, such a5 high beam function versus a second

- cluster 278 which may provide a parking hght function. The same
SLS may be used, albeit at ditferent tntensities, for both the above

| functions and thus clusters may overlap and be discontinuous.

A possible control system for such purposes is described in ULS, Pat.
No. 6,281,632 by Stam, et-al from Aug. 28, 2001 ttled: A
Continuousty variable headlamp conirol incorporated herein by
reference. The patent describes how continuously varisble

headiamps offer greater flexibility for roadway ilfomination but

offer challenges in automatic control design. Each continuousty
variable headiamp has an effective lumination range varied by
changing at {east one parameter from a set including horizontal
divection aimed, vertical divection aimed, and intensity enitied.
Stam discloses a system for automatically coniroliing continuousty

¥

s varighle headlamps on a controlied vehicle includes an imaging

vsiem capable of determining lateral and elevational locations of

2

52
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45:45-57

fn another embodiment using the camera 197, the controller 18848
instructed to identify and track a roving speaker during a video
presentation. A signaling device is used by the speaker to allow the
pattern recognition program to initially lock-on and recognize a
target attribute as is known in the art of object tracking. The

signaling device can be a laser light pointer 242 aimed af the camera
or a hand held rermote control 281 in communication with the

camera vision system. The controlier 195, based on the camera input
tuns the pattern recogrition routines, derives the coordinates and |
generates instructions o drive the specific light sources with

aimings which will project light at the speaker as the speaker move

- about the roor.

1:258-36

| The present invention s in the field of radiation producing devices.
More particularly, the present invention is in the techuical field of
lighting fixtures. However, radiation used for headlamps, heating,
night vision, UV or visible light curing, medical X-rays and other
radiation uses are covered as well, General hghting fixtures
otherwise known as luminaires will be used as the primary example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to multiple light source iiluminating
devices wntended to replace incandescent, fluorescent and HID

f luminaries in general and specialty Hghting applications.
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diminish glaring

Cillgmination of the second

- There has thu

i will, however,

Ed;\cimc the preferred embodiments thereof

Fmodifications, vartations and other uses and apphications

- covered by the invention without departing

e by a second

EMNJVEE;

Eehange 1o One or more

- characten istics of second

ast the second

type of beam. Presen

- as two half angle 8 degress which may vot be

light of atle

 different chuster,

sufficien tly aimed to the right) bu

i feasibie.
traffic

- deternyine which exact aiming s the

bof “task lighting”

95:3-14

s been shown and described, among other things, &

bt

- multiple-source Hghting technology which allows for the design and |

onstruction of tluminati g

devices. Many changes, modifications, |

rari

iations and other usss and applications of the subiect fnvention |

ecome apparent to those skilled in the art after |

Leeing

- considering this specification and the accompanying drawings which |

ALl such Changes,i

which do |

not depart from the spirit and scope of the invention are deemed to be |

from the spinit ot scope

- of the following claims.

Csus4sza

| Additional features can include an optional very narrow flashiight

----- 1

at day LEDS come in very narrow ainings such

> partow enough (a 10

- meter spread for 150 meters down the road which may be

t with need, smaller angles are also

Such a beam af the correct narrow aiming can continue to

- illuminate far ahead {in high beam) without blinding oncoming

Analyais by a detector or an imaging system of the oncoming

vehicles position {using its headlights for exampié} can be used to

> maxirourn allowable for any

- given traffic situation and road layont,

lsing color and pattem recognition technigues i s possible to

- determine what is a sign. It is then possible to provide the equivalent

and use the controller and properly almed SLS to

54

0644



foliow and illuminate dis

longer time, vet not blind oncoming traffic due to the narrow beam.

22:14-22

| fooa DLE it s posaible to combine a task Hght having a very narrow

iis)

: “spot” beam at the correct aiming with a general area lighting
“flood” beam into one fixture. The digital ighting fixture is
positioned according to recommended lighting practice near a
workstation and correctly oriented such that the DLF gives g wide
{though still controlled, s0 a3 not to cause glare on & compuier

| display} general ilumination distribution as well as a narrow

- distribution aimed at the desktop for high fntensity task lighting.

482744

iy a further ADLF intelligent lighting system tmprovement over
prior-art practice, machive vision s used to control surrounding
luminance. A prime example is an office application where a
computer Visual Display Terminal is in use This is an application
where the quality of the localized task lighting is important.
Contrast plays a major role in seeing and glare plays a role in

~y

- producing veiling retlections as causing fatigue. The correct

frie

pe

iHuminating solution tuvolives the control of surrcunding
luminances. A prior art workstation design will include partition
carpet, ceiling and desk surface reflectance which reduce the
luminance in the workers field of view. Using the ADLYs ability to
recognize the computer sereen chaty, desk and surrounding floor and
ceiling, the illuminance in fux on each element is varied to obtain |
the optimal luminance. That now aliows any color scheme to be

; the interior designer on the work cell decor. The ADLE will
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contral the luminance by varying the spatial light inten

g

- distribution over the different surfaces.

1:25-36

The present invention is in the field of radiation producing devices.
More particnlarly, the present invention is in the techuical tield of
fighting fixtures. However, radiation used for headlamps, heating,

- night vision, UV or visible light curing, medical X-rays and other

radiation uges are covered as well. General hghting fixtures

- while other irradiating devices such as infrared heaters are covered
- as well, The invention relates to multiple light sowrce uminating
L devices intended to replace incandescent, flporescent and HID

lominaries in general and specialty lighting applications.

95:3-14

There has thus been shown and described, among other things, a
multiple-source lighting technology which allows for the design and
congtruction of lluminating devices. ‘\A&m changes, modifications, |
variations and other uses and applications of the subject invention
will, however, become apparent to those skilled in the ast after
considering this specification and the accompanying drawings which
Edisa‘:iosg: the preferred embodimenis thereof AN quch changes,
maodifications, variations and other nses and applications which do
not depart from the spirit and scope of the invention are deemed to be |

- covered by the tnvention without departing from the spirit or scope |

- of the following claims.

56

0646



- wherein the first and

- second changes decrease

. intensity of first emission

from the first cluster and

- second emission from the

- second cluster relative to a

- workstation and correctly oriented such that the DLF gives a wide

third emission, from the at

least one headlamp,

- illuminating an area

- between the first and

- second portion.

Fdistribution atmed at the deskiop for high intensity task Hghting

- luminance in the workers tield of v

- Ina DLF it is possible to combine a task Hght having a very narrow

“spot” beam at the correct atming with a general area lighiing

food” beam nto one focure. The digital hghting fixture i

f positioned according o recommended lighiing practice near a

- (though stll controlled, so as not to cause glare on a computer

- display) general {Hlumination distribution as well as a narrow

fj 1]

R

45:27-44

In a further ADLF intelligent lighting system improvement over
prior-att practice, machine vision is used to control surrounding
tuminance. A prime example s an office apphication where &
computer Visual Display Terminal is in use. This is an application
where the guality of the localized task lighting is important.
Conirast plays a major role in seeing and glare plays arolein
producing veiling reflections as causing fatigue. The correct
tdluminating sohution involves the control of surrounding
furminances. A prior art workstation design will include partition,

- carpet, celling and desk surface reflectance which reduce the

~

tew. Using the ADLFy ability to

- recognize the computer sereen chalr, desk and swrrounding Soor and |

ceiling, the Hluminance in lux on each element is vaned to obtain

- the optimal fuminance. That now aliows any color scheme (o be

- used by the interior designer on the work cell decor. The ADLF will

i &

- control the lurninance by varying the spatial light intensity

- distribution over the different surfaces.
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o

- The present invention is in the field of radiation ;:smé;uciﬂg devices.

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

night vision, UV or visible light curing, medical Xerays and other
radiation uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used as the primary example
while other trradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iih;minaﬁng
devices intended to replace ncandescent, Huorescent and Hi

fuminaries in general and specialty lighting applications.

98:3-14

There has thus been shown and described, among other things, a
muitipte-source lighting technology which allows for the design and
construction of illuminating devices. Many changes, rwoodifications,
variations and ciher uses and applications of the subject invention
will, however, become apparent 1o those skilled in the art after
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof. All such changes,
modifications, variations and other uses and applications which do
not depart from the spirtt and scope of the invention are deemed to be

- covered by the invention without departing from the spiril or scope |

- of the following claims.

58

0648



41. (New) The

illuminating device of

claim 40. wherein:

s22742

- A possible control systen for such purposes is described tn US. Pat. |

b

Mo, 6,281,632 by Stam, et-al from Aug. 28, 2001 tded: A
Contimnousty variable headlamp control incorporated herein by
reference. The patent describes bow continucusly variable
headlaraps offer greater Hexibility for roadway Hlumination but
offer challenges in automatic control design. Each continuously
variable headiamp has an effective ilumination range vatied by
changing at {east one parameter from a set inchuding horizontal
direction aimed, vertical direction aimed, and intensity emitted.
Stam discloses a system for automatically cantmi.‘iing continuously
variable headiamps on a controlled vehicle includes an imaging
system capable of determmining latersl and elevational locations of

heaﬁﬁamps from oncoming veincles and tall famps from leading

P at leastone of the fisstox

- second change io i The discrete light emitting elements by operating and not operating,
- characteristics of lght - at full power or at a fraction of, either partially or in unison,
P associated with at least - generate light with optimal intensity, spectral distribution, and

one of the firstor second | spatial distribution of intensity and spectral distribution for the

cluster of LEDs includes.  viewing task at hand.

- atleast one of a change {o

color, 1o intensitv. gr g

- chanee of at least one LED
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- of the respective cluster o

! anon-emitiing state:

- at least one of the first R3:27-37
i cluster or the second - The concept clusier shown by the dashed lines, is used to describe &

cluster includes a plurality  control function and is not necessarily related to contiguous

Cofthe LEBs andatieast.  placement In general a cluster may be deermed a separate grouping

- one of the first cluster or - due to a function it performs, sither exclusively or in conjunction

- the second cluster ingludes | with other clusters or sub-clusters, such as high beam function
- non-contiguous LEDs: - versus a second cluster 278 which may provide a parking light

- function. The sarme SLS may be used, albeit at different intensities,
F for both the above functions and thus clusters may overlap and be

discontinuous.

- the determination of the =~ = 45:52-87

first cluster includes The controlier 198, based o the camera input runs the pattern
selection of the first recognition routines, derives the coordinates and generates
cluster based at least in wstructions to drive the specific hght sources with ajrings which

. part on known aimings of  will project light at the speaker as the speaker move about the

light associated with the "OOM.

first cluster having a

correlation to the first 25:5-9

position, the known The divection of light exiting frem the DLF as a whele or from

- aimings based at leastin ' each SLS individually is controllable by optical elements 6, such as

- part on at least one of veflective surfaces and or refractors, and may be electronically
- known directionality of | wvariable optical elements.

light emitted by the first

- cluster or known - 1:235-36
- directionality of light - The pr:'esem wvention is o the field of radiation ;}mq‘i ucing devices,
&
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lighting fixtures. However, radiation us

emitted by the first cluster

exiting the headlamp: and

the determination of the

second cluster includes

selection of the second

cluster based at leastin

| part on known aimings of

{ioht associated with the

- second cluster havinga

orrelation to the second

4

d fo

night viston, UV or visible Hght curing, medical \«‘”%w and other

e

radiation uses are covered as well. Geperal lighting fortures

- otherwise known as luminaires will be used as the primary example
white other irradiating devices such as infrared heaters are coverad
- as well. The invention relates to muitiple light source iHluminating

- devices intended o replace incandescent, fluorescent and HID

vl

- luminaries in general and specialty lighting applications.

98314

- There has thus been shown and described, among other things, a

o

- multiple-scurce Hghting technology which aliows for the design and
- construction of Uluminating devices, Many changes, modifications,

| variations and other uses and applications of the subject tnvention

vill, however, become apparent to those skilled in the art after

considering this specification and the accompanying drawings
which disclose the preferred embodiments thereof. All such
changes, wodifications, variations and other uses and applications
which do not depart from the spirit and scope of the invention are
deemed to be covered by the invention without departing from the

- spirit or scope of the following claims.

The controlier 195, based on the camers input runs the pattern

| recognition routines, denves the coordinates and generates

| instructions to drive the specific light sources with aimings which

bl

i will project light at the speaker as the speaker move about the

- room.
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i part on at least one of

- known divectionality of

- light ennitted by the second

- cluster or known

b directicnality of light

- emitted by the second

cluster exiting the

headlamp,

- night viston, LIV or visible lig

- radiation uses are covered as well.

- considering this speg

- The direction of light exiting from the DLF as a whale or from
- each SLS individaaily is controtiable by optical elements &, such as
- reflective surfaces and or refractors, and may be electronteally

t variable optical elements.

~

The present invention is in the field of radiation producing devices.

- More particularly, the present invention s in the technical field of

Flighting fudtures, However, radiation used for headlamps, heating,

1

3
iy

 curing, medical Xerays and othe

4
H

General lighting fortures

otherwise known as luminaires will be used as the primary example
while other irradiating devices such as infraved heaters are covered
as well. The invention relates to muitiple Hght sonrce illuminating
devices intended to replace incandescent, Hluorescent and HID

- luminaries in general and specialty lighting applications.

98314

There has thus been shown and described, among other things, a
muitiple-source lighting technology which allows for the design and
construction of Hluminating devices. Many changes, madifications,
variations and other uses and applications of the subject tnvention

- will, however, become apparent to those skilled in the art after

fcation and the accompanying drawings

- which disclose the preferred embodiments thereof, All such
' changes, modifications, variations and other uses and applications

 which do not xiqfast from the spirii and xnp of the invention are
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0652



42, (New) The

- Huminating device of

claim 40, whersin the

memory. further stores

- instructions that, when

- executed by one or more

i processors of the

- controiler, enable the

! controiler to:

i deemed to be covered by the invention without dey *s:u*;h(, from the

<

- spirit or scope of the following clairas.

Csi4zer

- Present advances in automobile lghting include Adaptive Frootal-
lighting Systems which aid in seeing arcund curves and other

- features o the road. In these systems the light distribution pattern

mstantaneous

i and color spectrum will be changed according to the

oad conditions at hand.

along a road on

curvature

viich the motor vehicle s

| traveling and

- accommodate the

Cypcoming road curvature

v adaptation of 2 hebt

gne of

pattern of at least

fthe at least one headlamps,

51:43-47
i Present advances in automobile lighting include Adaptive Frontal-
- Hghting Systems which aid in seelng around curves and other

f

features in the road. {n these systems the light distribution pattern
- and color spectrum will be changed according to the instantaneot

:road conditions at hand.

Cspadess

- Present advances in automobile lighting include Adaptive Frontal-

- Hghting Systems which aid in seeing around curves and other

- features in the road. o these systems the light distribution pattern
and color spectrum will be changed according o the instantaneous

- road conditions at hand. In these systems the light distribution

rattern and color spectrurn will be changed according to the
instantaneous road conditions at hand. Thus, the headiamp now has
- much more Hexibility than the high beanvlow beam variation of

today. At any Tostant in time the infensity, spectrum and beam
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43. (New)_The
illuminating device of

claim 42. wherein:

 atleast one of the first or

second change to

characteristics of light

- associated with at least

one of the first or second

cluster of LEDs includes

at least one of a change to

- color, to intensity, or a

- the car may also let the headlamps system know of curves up ahead

- one way traftic and

'q

change of at least one LED

of the respective cluster to

- anon-emitting state;

at least one of the first

cluster or the second
cluster includes a plurality

of the LEDs and at least

one of the first cluster or

ttern of the headlamp may be varied as a function of the drivers

intent, lay of the road and environmental factors. A GPS system on

5

‘

others factors such the headlamp may be

i operaied 1n the optimal mode at that instantaneous location,

. The discrete light emitting elements by operating and not operating,

Fat full power or at a fraction of, either partially or in unison,

T

senerate ght with optimal intensity, spectral distribution, and

spatial distribution of intensity and spectral distnibution for the

- viewing task at hand.

S3:37-37

The concept cluster shown by the dashed Hnes, is used to describe a
contral function and is not necessarily related to contiguous
placement. In general a cluster may be deemed a separate grouping
due to a function it performs, etther exclusively or in conjunction

with other clusters or sub-clusters, such as high beam function
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the second cluster includes

non-contiguous LEDs:

 the determination of the

first cluster includes

selection of the first

cluster based at least in

- part on known aimings of

light associated with the

- first cluster having a

correlation to the first

- position, the known

aimings based at least in

part on at least one of

known directionality of

light emitted by the first

- cluster or known

 directionality of light

emitted by the first cluster

exiting the headlamp:

- will project light a

4
i

function. The same SLS may be used, albeit at different intensities,
- for both the above functions and thus clusters may overlap and be

P discontinuous.

| The controlier 198, based on the camera nput runs the pattern

i

| recogrition routines, dertves the coordinates and generates

insiructions to drive the specific light sources with aimings which

=

the speaker as the speaker move about the

2

Froom.

25:5-9

The direction of Hght exiting from the DLF as a whele or from

ach SLS individually is controllable by optical elements 6, such as

' reflective surfaces and or refractors, and may be electronically

- variable optical elements.

1:28-36

The present invention 15 in the field of radiation producing devices.
More particuiarly, the present invention 1s in the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
i gi‘it visim}: UV or visible light curing, medical Xerays and other
radiation uses are covered as well. General lighting fixtures
otherwise known as luminaires will be used as the priumary example
while other irradiating devices such as infrared heaters are coverad
as well, The invention relates to multiple light source tluminating
devices intended to replace incandescent, Hluorescent and HID

- lununaries in general and specialty Hghting spplications.
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- There has thus been shown and described, among other things, a

muitiple-source lighting technology which allows for the design and
construction of tluminating devices. Many changes, modifications,
variations and other uses and applications of the subject tnvention

| vill, however, become apparent to those skilled in the art atter
considering this specification and the accompanying drawings
which disclose the preferred embodiments thereot. All such

| changes, wodifications, variations and other yses and applications
which do not depart from the spirit and scope of the nvention ar
deemed 1o be covered by the invention without deparfing from the

- spirit or scope of the following claims.

- the determination of the

 51:51-56

- second cluster includes - At any instant in time the intensity, spectrum and beam pattern of
selection of the second - the headlamp may be varied as a function of the drivers intent, lay
- cluster based at least in of the road and environmental factors. A GPS system on the ca

- part on known aimings of  may also fet the headlamps system know of cnrves up ahead, one

- light associated with the = way traffic and others factors such the headlamp may be operated in
- second cluster having a - the optimal mode at that tostavtaneous location,

correlation to the second

position, the known

- aimings based at least in

part on at least one of

known directionality of

light emitted by the

- second cluster or known

 directionality of light

emitted by the second

66
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- cluster exiting the

headlamp; and

the memory further stores

instructions that, when

- executed by one or more

- processors of the

controller, enable the

controller to accommodate

the road curvature by

- changing illumination in at

least a direction of the

- road curvature by

adaptation of the light

pattern in at least one of

color, intensity or spatial

 distribution by
modification of light

- associated with one or

more of the LEDs.

44 (New)The  st43s7

¢ illuminating device of - Present advances in automobile lghting include Adaptive Frootal-

- claim 42, wherein the lighting Systems which aid in seeing arcund curves and other

. identification of the - features 1o the road. In these systems the light distribution pattern

- upcoming road curvature  and color spectrum will be changed according (o the instantaneous

is based at least in part on

map data and wherein the
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: - adaptation of the light

pattern is based at least in

part on the map data.

45. (New) The

- illuminating device of

claim 42. wherein the

identification of the

- upcoming road curvature

is based at least in part on

sensor data provided by

conditions etc. lighting can be adapted to the optimal operatin

- one or more of the sensors

of the vehicle and wherein

instant in time the intensity, spectrum and heamn pattern of

the adaptation of the light

pattern is based at least in

part on the sensor data.

instant in time the intensity, spectrum and beam pattun of the
headlamp may be varied as a function of the drivers intent, lay of
the road and environmenial factors. A GPS sysiem on the car may
also let the headlamps systern know of curves up ahead, one way
traffic and others factors such the headiamp may be operated in the

- optimal mode at that instantaneous location. With sensors sensitive

&

o environmential surroundings such as amblent Hght, fog or snow

]

egiine.

51:43-57

Present advances in automobiie highting include Adaptive Frontal-
lighting Systems which aid in seeing around curves and other
features in the road. In these sysierns the hight distribution pattero
and color spectrum will be changed according to the instantaneous
road conditions at hand, Thus, the headlamp now has much more

flexibility than the high beany/low beam variation of today. At any

r"#-«

“the

headlamp may be varied as a function of the drivers intent, lay of
the road and environmental factors, A GFS system on the car may
alse let the headlamps systemn know of curves up ahead, one way
tratfic and others factors such the headlamp may be operated in the
optimal mode at that instantasecus location. With sensors sensifive

- to environmental surroundings such as ambient Hght, fog or snow

conditions ete. lighting can be adapted 1o the optimal operating
| regime.

68
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¥

- Hluminating device of - The direction of Hght exiting from the DLF as a whole or from each

- claim 40, further lncluding | SLS individually is controliable by optical slements 6, such as

| one ormore optical - reflective surfaces and or refractors, and may be electronteally

- control elemenis to conlrel | vasiable optical elements.

Hieht emitted Srom one or

fmore of the LEDs

- illuminating device of - The direction of light exiting from the DLY as a whole or from each
- claim 46, wherein the P SLN tndividually 1s controliable by optical elements §, such ag
optical control slements | reflective surfaces and or refractors, and may be electronically

ghude ai least oue of ong. | variable optical elements

or more reflectors,

refractors orlenses.

48 (New)Anilluminating. = Claim 6 of the ‘551 patent

- devige having automatic

- controlof light provided o

i an illuminated area

- compising

AOERES R RS A S EN

a struciure for Claim 6 of the ‘551 Patent

- incorporating iuminating

i device elements, wherein

i the structure comprises a

- motor vehicle:
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for New Claims

O

53:45-54:.47

Thus when following another vehicle, assuming, as drivers have
reported, that they find yeliow incandescent colored headlamps fess
offending than the HID blue-white color, the external

controdler 279 which receives traffic data from sensors 288 . a
cluster 281 would be used to iluminate around a corner. Thus when
the turn indicator has been selecied or the steering wheel has been
rotated by the driver, the DLF headiamp is powered by the

gles which according to the

controfler fo tuminate sideways at ang
speed of travel is correct. (A driver can't make a 90-degree wurn
traveling 90 kph but from a stop, the turn may be around a corner )
In a preferred embodiment a multitude of LEDs in 281 are
differently aimed in top view 2374 showing the top view of the
cluster 282 with SLS 283 angled less outwards and SLS 184 angled

| more outward with the forward aiming {distance ahead of the

4 3

{the more angled SLE 284, closer in for illuminating

<
v
o
e
.
(0]
et
)

| sharp turn, than that of the less angled SLS 283 for a shallow curve,

¢ Side sectional view 273 shows a general downward aiming with
5 8
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cluster 286 shown from the side. The cluster 286 is ﬁw most angled

0

- downward such as for a stow driving as in a parking light type of
- application where the idea is not to cause glare vet be seen. The
- parking light function can alse be done with higher angled LEDs by

fust lowering the in‘;f:ﬁsity o very low non-glaring intensities,

i Cluster 287 of the front view would be the main Hlumicating
- workhorse and is shown in side view 273 as angled SLSs in

- cluster 288 and top view 274 as cluster 289 The top
Fchuster 376 shown in side view 273, as 298 would perform alone or
an tandem with part of 287 the high beam lighting function. . In

i one embodiment the digital headlamp carries out all the functions in

- atmings 291 and 292 to carry out the functions. In another
Cembodiment 293 the spotlight sign tlluminating function or comer
i lighting function is in a separate package 294 with its aiming 298,

The fow and hugh beam lighting s acconplished wath

=

B

- fixture 296 and its general aiming 2%7. The separate units may be
- dictated by design or sales considerstions and yield more flexibility
- but are within the scope of the overall integral digital lamp headlight |
device The controller 27% will addresses the power supply of each
F headlamp 278, 286 and 294 independently such that each lamyp

- performs its functions separately.

- Claim 6 of the ‘551 patent

controllable LEDs

incorporated 1o the

| structure via at least one

- headlamp mounted fo the

71
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the LEDs the LEDs

- communication with g

L DOWEL SOUrce:

- in front view 2
Psection 3

- specific location within the

for have a many junctions an

- Fig. 15 (top):

- w
3T & ¢
J /

53:13-37

- In FIG. 16 a headlamp 270 of a land, sea or air vehicle 271 is shown

72, side view of a section 273 and top view of a

T4 A discreet SL i as an LED 278 with

cluster 276 has a specific spatial light

&2

- distribution, color wavelength and aiming relative to the vehicle,
- such as straight ahead, and ov downwards and or off towards the

- right or left. The SLS may have one junction and be monochromatic

d provide a wide speetral power

i distribution and the power to the SLS may be varied. An SLS can
abso be a “white” LED. For example a typical “white” LED such as

a Luxeon® white LED such as LXHEL-XXXX will have a colder

“hinish” 4,500K color teruperature. LED 277 at g second location

fwithin the same cluster may have a similar or dissimilar aiming,

wavelength and spatal Hight distribution. The concept cluster shown

- by the dashed Hnes, is used to describe a countrol function and is not
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- may be deemed a separate grouping due to a function it performs,

Eeithe;‘ exclusively or in conjunction with other chusters or anb-

| clusters, such as high bearn function versus g secoud

cluster 278 which may provide a parking light function. The same
SLS may be used, albeit at different intenstiies, for both the above

- funetions and thus clusters may overlap and be discontinuous.

173416
© Asused heretn, the term “light source”™, LED or “solid state hight
- source” means any system that is capable of receiving an electrical

ignal and ps"@dusziﬂg ight in response to the signal. Thus, the ferm

t souree” should be understood to include light emitting dicdes
of all types, light emitting polymers, semiconductor dies that

produce or emanate Hght in response fo current, organic LEDS,
electro-umivescent sirips, and other such systers. Tncandescent and
discharge light scurces are also included and multiples of
mecandescent and discharge hight sources alse provide a digital
{uminaire. In an embodiment, a “light source” may refer o a single
{ight emitting diode package including multiple semiconductor LED

- dies that are individually controfle

- glectronic gireuitry - Claim 6 of the ‘551 patent

- apparatus for the

- controlled powering of the

- LEDs and gther of the

- Hluminating devies

- elements,

73
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| DS OF INOFe PrOCs

CUE O more Sensus,

including one or more

- cameras, placed on the

! structure for detectine

- goordinate-specific

information about the

i illuminated area at least

- In a preferred
- controfler

- device, a Digital Signal Processar, ete. In ges

- encompass any device hay

fn a preferved embodiment the DLE

- from manual control button 9 and increases or decrea

one.of said cameras in

communication with

f comumunication with_at

least one of the one o

BOYS OCesioLs,

- may be used: A photo detector with spec

e wide sy

- visual sensitivity curve. Th

w.in.i le of forming an §

embodiment the DLF 18 provided with an onboard

The controlier may be a computer board, ermbedded

neral, the term “logieal

&

tcontroller, controller or mmputer"’ can be broadly defined to

1

: conttred circuitry or a processor which

- executes instructions from a memory medium,

Claim 6 of the ‘551 patent

25:34-42

contains fogie control

- electronics unit 7. Logic control electronics unit, 7, receives input

- and/or feedback from motion, intensity and/or spectral sensors 8, or

OF furns on

o

b or shuts off the power 1o one or more of the SLS o effect the

N

desired change. That is, the contral logic unit 7 has stored

- pararpeters Tor tntensity and spectral distribution and operates the

MSLS famp within the predefined range.

| 25:83.87
- Sensors & include any of the following: Hght, terperature and

motion detection devices Two types of optical detection sensors

ific spectral sensitivity to

- detect a specific color. For example a standard red, blue and green

set which would then indicate how “white” the light is. Alternately,

octrum photo detector that irrespective of color measures

- the intensity of each excited die as it s test fired, based on the eve

¢ optical sensor may be lensed and

that is a camera and the detector may
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ontrotler. including at

leastone of the one or

| MOTE PIOCESIONS,

Pintearated with the

4

straciure via mounting, in

avatiable in mega-pixel

felectronics unit 7

- comprunication with the

LED

controlline power

- elegtronic glreuitry

| apparatus. said controlier

- arranged to process the

- communicated from the

ailv control the

- auloma

light provided o the

- illuminated area and

. and/or feedback from motion, intensity and/or specﬁ*ai sen

P from manual

converters, and communications elements {0

- distribution, dimming and color balane

| parameters and the

COD VSLT array and may be monochromatic or color

- as in a moenochromatic or digital camera. Such arrays are readily

resolution.

25:34-52

- In a preferred embodiment the BLF contains logie control

. Logic controf electronics unit, 7, receives input
sors 8, or

conirol button ¥ and increases or decreases of wrns on

- or shuts off the power to one or more of the SL8 to effect the
- desired change That is, the control logic untt 7 has stored

| MSES lamp within the predefined range. The control unit may
include a D8P or computer with storage media, computer

- algorithms, signal input and output electronics, analog o digital

carry out intensty,

1oy

& control. C’\mpi ter

f algorithms and instruction sets 7A are induced by the logical
- controiler to manipulate data, caleulate results generate output
- signals and maintain the operating parameters within the

| specifications. Measured parameters are checked against the stored

sonirol cireuitry adjusts the power to SLS.

53:48-50

. the external controller 279 which recetves tratlic data from

ors 288

75
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i be a detector array of photodiode pixels. The detector array may be

@ CMOS or
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e}

- memory storing

nstructions that when

i executed by one or more

s of the

| DIOCesson

enable the

- controller,

- controller to:

~

Cilluminate a portion of at

- least one obiect, indicated

w date from at least one

p—

- analog to digital

P ot in

- output signals

| performs its funct
- 43756

- The digital lighting concept is exter

- of the oue OF MOTS SEN8OLS, | SO

- by selecting a first gluster

of the LEDS to emit first

gl divected towards a

st area including the at

least the portion of at least

{ engineer

- spectrum at

- controls

- one obiect, the first ares

- determined based at least

n the data, the first

L energy and has ov

i automaotive incandesg

eoted based at

- cluster sel

least in part on known

- off without delet
time is not part of the lifstime),

- device, 1

- atnings of light associated

25:42-50
- The control unit may include & DSP or computer with storage

- media, computer algorithms, signal fnput and output electronies,

converters, and communications elements to carry

atensity, distribution, dimming and color balance control.
Computer algorithms and instruction sets TA are induced by the
logical controller to manipulate data, caloulate results generate

s and maintain the operating parameters within the

specifications.

R4:48-47

The controlier 279 will addresses the power supply of each DLF

headlarp 278, 396 and 294 independently such that each lamp

Hons separately,

wded to transportation vehicle

- applications. A headlamp for an avtomobile uses multiple Haht

rees based on electro fuminescence of semiconductor juncticns.

| The proposed unigue approach is to combine the lighting
b2 & pal

ng function i.e. the correct light distribution, color

1 K

nd level necessary for the visual task at hand into the

lamp such that the digital lamp obviates the need for additional light

and fixtures. The digi

by

iial electronic lamp utilizes ¥4 the

e 100,000 hours Lifetume versus 2000 for an

ent lamyp and can be rapidly switched on and

eriousiy affecting lifetimne. (Quite the opposite, off

The multiple light-source, digital

y an electronic headhight which provides the driver with the

X

@

i correct aiming, iHumination level and distsibution {e.g. parking
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with the first cluster

- determined to correspond

' to the first area, and the

- first Lght determined

- based at leastin parion

classifving the obisct

fbased at least in part on

- the data; and control light

- ernitted from the Gist

- cluster divected towards

the first area to be

- different in at least one

- ernission characteristic

- based on the first Heht

rmination, from

dete

- second Hght emitted from

- a second, different cluster

of the LEDs divected

- towards one of more

turn signal indic

- Present advances in automobile ﬁgh‘iing ¢
lighting Systems which aid in seet

- feature

- road conditions at hand. Thus, the h

- luminated second areas at

& common elevaiion with

' the first area and laterally

- adiagent fothe first area,

| longer time,

ator and detection of ¢ ;plss(;s,,huw headiights.

81:43.52

hude Adaptive Frontal-

ng around curves and other

2

510 the road. In these systems the Hight distribution patiern
and color spectrum will be changed according to the instantaneous

eadlamp now has much more

- flexibility than the high beam/low beam variation of today. At any
- instant in time the intensity, spectrum and beam patiern of the
| headlarp may be varled as a function of the drivers inteny, lay of

| the road and environmental factors

fector or an imaging system of the oncoming

bl

i vehicles pasﬁimﬁ {using its headlights for example) can be used 1o

determine which exact aiming is the maximum allowable for any

dven traffic situation and road fayout

- Using color and pattern recogrition technigues it is possible to

determine what is a sign. 1t is then possible to provide the equivaler

- of “task lighting” and use the controlier and property aimed SLS to

follow and Hluminate distant overhead and roadside signs fora

vl not blind O"]L,O‘Ghﬂ“ frattic due to the narrow beam.

77
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- 45:52-57

The controller 195 based on the camera input runs the pattern
recognition routines, derives the coordinates and generates
instructions to drive the specific light sources with aimings which

- will project light at the speaker as the speaker move about the room,

19:17-39

=8

The basis of the invention is the use of 2 multitude of discrete ligh
emitting sources {(“digits”) to generate light. The Hght control
elements can be applied on a per junciion basis or ou a “white”
color generating set grouping such as RGB or on a larger set which
may be conventent for manufacturing or other color rendering
considerations. The requirement for controliability 1< however, that
| the SLS output s definitive to relation to spectrum and spatial

| distribution.

The discrete Hght emitling elements by operating and not operaiing,
at full power or at a fraction of] either partially or in unison,
generate Hght with optimal intensity, speciral distribution, and
spatial distribution ot intensity and spectral distribution for the

viewing task at hand.

53:13-37

| fo FIG 16 a beadlamp 270 of a land, sea or air vehucle 271 s shown
in front view 272, side view of a section 273 and top view of a
section 274, A disoreet SUS light source such as an LED 278 with
specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and atming relative to the vehicle
such as straight ahead, and or downwards and or off towards the

right or left. The SLS may have one junction and be monochromatic
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- distribution and the power to the SLS may be varied. An SLS can

alao be a “white” LED. For example a typical “white” LED such as
a Luxeon® white LED such as LXHL-XXXX will have g colder

| “bigish” 4,300K color termperature. LED 277 at a second location
within the same cluster may have a similar or dissimilar aiming,
wavelength and spatial Hight distribution. The concept cluster shown
by the dashed lines, is used to describe a control function and is not
secessartly related to contiguous placernent. In general a cluster
may be deemed a separate grouping due fo a function t performs,

hasively or in conjunction with other clusters or sub-

- either exc
clusters, such as high beam function versus a second

- cluster 278 which may provide a parking light function. The same

y

SR may be used, albeit at different tutensities, for both the above

- functions and thus clusters may overlap and be discontinuous.

12836

The present invention 18 in the field of radiation producing devices.
More particularly, the present invention is in the technical field of
lighting fixtures. However, radiation used for headlamps, heating,

N

it ght vision, UY or visible Hght curing, medical X-rays and other
raciation uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used as the primary example
while other irradiating devices such as infrared heaters are coverad
a3 well, The invention relates to multiple light source luminating
devices intended to replace incandescent, fluorescent and HIT

luminaries in general and specialty lighting applications.
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There has thus been shown and d

multiple-source lighting technology which allows for the design and
construction of Hiuminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
will, however, become apparent fo those skilled in the art ?iﬁ'.ef‘é
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof AN such changes, '
modifications, variations and other uses and applications which do

not depart from the spint and scope of the invention are deemed to be

- covered by the invention without departing from the spirit or scope |

- of the foliowing claims.

52:54-53:4

Additional features can include an optional very narrow flashiight
type of beam. Present day LEDS come in very narrow aimings such
a3 two half angle R degrees which may vot be sarrow enough {(a 10

- meter spread for 150 meters down the road which may be

Lsufficiently aimed o the right) but with need, smaller angles are also
i feasible. Such a beam at the correct narrow aiming can continue to

iHluminate far ahead {(in high beam) without blinding oncoming

traffic. Analvais by a detector or an imaging system of the oncoming
vehicles position {(using its headlights for example} can be used to

deterrmue which exact aiming s the maxinouro aliowable for any

- given traffic situation and road layont,

- Using color and patiern recognition technigues it is possible to
- determine what is a sign. It is then possible to provide the equivalent

ot “rask lighting” and use the controller and properly airoed SLS to

80

0670



foliow and illuminate dis

longer time, vet not blind oncoming traffic due to the narrow beam.

22:14-22

| fooa DLE it s posaible to combine a task Hght having a very narrow

iis)

: “spot” beam at the correct aiming with a general area lighting
“flood” beam into one fixture. The digital ighting fixture is
positioned according to recommended lighting practice near a
workstation and correctly oriented such that the DLF gives g wide
{though still controlled, s0 a3 not to cause glare on & compuier

| display} general ilumination distribution as well as a narrow

- distribution aimed at the desktop for high fntensity task lighting.

482744

iy a further ADLF intelligent lighting system tmprovement over
prior-art practice, machive vision s used to control surrounding
luminance. A prime example is an office application where a
computer Visual Display Terminal is in use This is an application
where the quality of the localized task lighting is important.
Contrast plays a major role in seeing and glare plays a role in

~y

- producing veiling retlections as causing fatigue. The correct

frie

pe

iHuminating solution tuvolives the control of surrcunding
luminances. A prior art workstation design will include partition
carpet, ceiling and desk surface reflectance which reduce the
luminance in the workers field of view. Using the ADLYs ability to
recognize the computer sereen chaty, desk and surrounding floor and
ceiling, the illuminance in fux on each element is varied to obtain |
the optimal luminance. That now aliows any color scheme to be

; the interior designer on the work cell decor. The ADLE will
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contral the luminance by varying the spatial light inten

g

- distribution over the different surfaces.

1:25-36

The present invention is in the field of radiation producing devices.
More particnlarly, the present invention is in the techuical tield of
fighting fixtures. However, radiation used for headlamps, heating,

- night vision, UV or visible light curing, medical X-rays and other

radiation uges are covered as well. General hghting fixtures

while other trradiating devices such as infrared heaters are covered
- as well, The invention relates to multiple light sowrce uminating
L devices intended to replace incandescent, flporescent and HID

lominaries in general and specialty lighting applications.

95:3-14

There has thus been shown and described, among other things, a
multiple-source lighting technology which allows for the design and
construction of tluminating devices, “w%&ny changes, modifications, |
variations and other uses and applications of the subject invention
will, however, become apparent to those skilled in the ast after
considering this specification and the accompanying drawings which
disclose the preferred embodimenis thereof A «uch changes,
maodifications, variations and other nses and applications which do
not depart from the spirit and scope of the invention are deemed to be |

- covered by the tnvention without departing from the spirit or scope |

- of the following claims.
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Cluminatne device of

- claim 48 wherein,

s22742

- A possible control systen for such purposes is described tn US. Pat. |

b

Mo, 6,281,632 by Stam, et-al from Aug. 28, 2001 tded: A
Continuousty variable headlamp countrol incorporated herein by
reference. The patent describes how continuously variable
headlaraps offer greater Hexibility for roadway Humination but
offer challenges in automatic control design. Each continuously
variable headlamyp has an effective Hlumination range varied by
changing at least one parameter from a set including horizonial
direction aimed, vertical direction aimed, and intensity emitted.
Stam discloses a systern for automatically cantmi.‘iing continuously
variable headlamps on a controlled vehicle includes an imaging

X

em capable of determmining lateral and elevational tocations of

heafiﬁamps from oncoming vehicles and tail lamps from leading

the memory further stores

. instructions that, when The discrete Haht emitting elements by operating and not operating,

- executed by one or more at full power or at a fraction of, either partially or in unison,

- processors of the - generate light with optimal intensity, spectral distribution, and
- controller, enable the - spatial distibution of intensity and spectral distribution for the

- controller to illuminate the = viewing task at hand.

at least the portion with

- light below at least a - The digital headlamp solves this problem by automatically sensing

predefined glare level; - the angle of the headlamp assembly and will employ in real time
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aly the properly aimed light sources to illuminate 50 as not to glare

- oncoming traffic.

the at least one object 2:62-83:12

includes at least one of a

' Analysis by a detector or an imaging system of the cucoming
i pedestrian, a sign, or

: - vehicles position {using its headlights for example} can be used 1o
i another vehicle; e ‘ . Lo
A i determing which exact aiming is the maximum aliowable for any

P given traffic sttuation and road fayout.

tor and pattern recognition technigues i is possible to

e what is a sign. It is then possible to provide the equivalent |
- of “task lighting” and use the controlier and properly aimed SLS to
follow and illuminate distant overhead and roadside signs for a

longer time, vet not blind oncoming vaffic due to the narrow beam.

Wavelength specific SLSs in the intrared or near Ulira Viclet
spectrum, ot visible to the driver by the unaided eve are used for
cosnmunication between vehicles and roadway controllers or toll
booths. Infrared SLE will provide radiation to be reflected from
objects for night vision cameras. UY SLE are used for or
Hlurninating UV fluorescent dyes in clothing bicycles and baby

P carriages o increase pedestrian vistbility as is known in the art.

12538
The present invention is in the field of radiation producing devices.
More particularly, the present ivention 18 in the technical field of
{ighting fixtures. However, radiation used for headlamps, heating,

night vision, UV or visible Hght curing, medical Xerays and other
radiation uses are covered as well. Geperal lighting fortures
- otherwise known as lnminaires will be used as the primary exampie

- wiule other irradiating devices such as infrared heaters are covered

84
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95:3-14

There has thus been shown and described, among other things, a
multiple-source highting technology which allows for the design and
construction of Hluminating devices. Many changes, modifications,
variations and other uses and applications of the subiect tovention
will, however, become apparent fo those skilled in the art (mef
considering this specification and the accompanying drawings whick
%disci@se the preferred embodiments thereof Al such changes,
modifications, variations and other uses and applications which do
not depart from the spirit and scope of the invention are deemed to be

covered by the invention without departing from the spirit or scope |

- of the foliowing claims.

- cluster inchudes a plurality

of the LEDs and at least

Pone of the fivst cluster or

- the second cluster includes

non-eontiguous LEDs

The concept cluster shown by the dashed lines, 18 used to describe a
controf function and i not necessarily related to contiguous
placement. In general a cluster may be deemed a separate grouping
due to a function it performs, either exclusively or in conjunction
with other clusters or sub-clusters, such as high beam function
versus a second cluster 278 which may provide a parlang hghg
function. The same SLY may be used, albeit at different intensities,
for both the above functions and thus clusters may overlap and be

- discontinuous.

&5
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- the control of the light

- emitted from the first

i cluster includes a change

of at least one LER of the

- cluster o a non-emitting

D gntan
| siate;

fthe at feast one emission

characteristic is different

cwing moedification by

foll

control

element

- an optical

the known almotogs of Ught

- associated with the first

- oluster s based atfeaston

1 known

- directionaiity of light

of the

emitted by LEDs

M

- first cluster exiting from

- the at Jeast one headlamy,

- The discrete Heht emitting elements by operating and not operating,

- at full power o at a fraction of, either partially or in unison,
distribution, and

- generate light with optimal intensity, spectral

e

i apatial distribution of intensity and speciral distribution for the

viewing task at hand.

25:5-9

~

The direction of Hght exiting from the DLF as a whole or from each

- SLS individually is controliable by optical elements 6, such as

flective surfaces and or refractors, and may be electronieally

B

Prefle

i variable optical elements.

The controlier 1958, based on the camera input runs the pattern
- recognition routines, dertves the coordinates and generates
which

nstructions to drive the specific Hght sources with aimings v

will project hight at the spe

X

aker a3 the speaker move sbout the

! room.

25:5-9

The direction of Hght exiting from the BLEF ag a whole or from each

LS individually is controliable by optical elements 6, such ag
- reflective surfaces and or refractors, and may be electronically

- variable optical elements.

86
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P dluminating device of

o

- The present invention is in the field of radiation prod uciﬂg devices.

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

night vision, UV or visible light curing, medical Xerays and other
radiation uses are covered as well. General lighting fixtures
otherwise known as luminaires will be used as the priwary example
while other trradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iih;minaﬁng
devices tntended 1o replace tncandescent, Huorescent and Hi

fuminaries in general and specialty lighting applications.

985314

There has thus been shown and descoribed, among other things, 2
multiple-source lighting technology which allows for the design and
construction of Hluminating devices. Many changes, rwodifications,
variations and ciher uses and applications of the subject invention
will, however, become apparent 1o those skilled in the art after
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof. All such changes,
modifications, variations and other uses and applications which do
not depart from the spint and scope of the invention are deemed 1o be

- covered by the invention without departing from the spiril or scope |

- of the following claims.

51:43-47
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i claim 48, wherein the

f memory further store

| ingtructions that, when

- exeguted by one or more

- progessors of the

- controller, enable the

i identiiy an upcoming road

curvature along a road on

which the motor vehicle is

Ctraveling ang
D i A i

- agcommedate the

upcoming road curvature

by adaptation of a Gl

ai least one of

- Present advances in automobile lighting include Ada pti ¢ Frontal-

. lighting Systems which aid in seeing around curves and other
features in the road. In these systems the Hght distribution patters
- and color spectrom will be changed according o the instantanenus

i road conditions at hand.

51:43-47

Present advances in automobile lighting include Adaptive Frontal-
lighting Systems which aid in seeing around curves and other
features tn the road. In these systems the light distribution patiern
and color spectrum will be changed according to the instantaneous

road conditions at hand.

- Sh43-38

Present advances in awtomobile lighting include Adaptive Frontal-
lighting Systerus which aid in seeing around curves and other
features tn the road. In these systems the light distribution patiern
and color spectrum will be changed according to the instamianecus
road conditions at hand. In these systems the Hght distnbution
pattern and color spectrum will be changed according to the
instanianeous road conditions at hand. Thus, the headlamp now has
much more flexibility than the high beam/ow beam variation of

| today. Atany instant in time the intensity, spectrum and beam
pattern of the headlamp may be varied as a function of the drivers
intend, fay of the road and environmendal factors. A GPS system on
the car may also let the headlamps system know of curves up abead,
one way traffic and others factors such the beadlarop may be

- operated in the optimal mode at that instantaneous location.
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51. (New) The

illuminating device of

claim 50. wherein:

instrugtions thal when

- executed by one or more

- progcessors of the

- controller, enable the

- controiler to Hluminate the

- arleast the portion with

licht below at least a

- predefined glare level;

- 19:26-30

| The diserete Hight emitting elements by operating and not operating,

- at full power or at a fraction of, either partially or in unison,

enerate light with optimal intensity, spectral distribution, and

s;pa.ii al distribution of intensity and spectral distribution for the

- viewing task at hand.

Cingludes at least one of a

P nedestrian, asien, or

- vehicles position {using its headlights for example) can be used

L Analyais by a detector or an imaging system of the oncoming

{{o

- determine which exact alming is the maximum allowable for any
- given raffic situation and road layout.

| Using color and pattern recognition technigues it is possible to

- determine what is a sign. It is then possible to provide the equivalent |

ol

- of “task lighting” and use the controlier and properly aimed SLS to

- foliow and Hluminate distant overhead and roadside signs for a

- longer time, vet not blind oncoming trattic due to the narrow bear

- Wavelength specific SLSs in the infrared or near Ulira Violet

- spectrurm, not visible to the driver by the unaided eve are used for

&9
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1

communication between vehicles and roadway contro iic;b or toill

s ~

oths, Infrared SLS will provide radiation to be reflected from
objects for night vision cameras. UV SLE are used for or
- iHuratnating UV fluorescent dyes in clothing bicycles and baby

| carriages o increass pedesirian visibility as 18 known in the art.

:25-36

fonk.

The present tnvention is in the field of radiation producing devices.
More particularly, the present invention is in the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
night vision, LIV or visible light curing, medical Xerays and other
radiation uses are covered as well, General lighting fortures
otherwise known as luminaires will be used as the primary example
while other frradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iHluminating
devices intended 1o replace incandescend, Huorescent and HID

- huminaries in general and specialty lighting applications.

- 95:3-14
There has thus been shown and described, among other things, a |

multiple-source Hghting technology which allows for the design and |

consiruction of Hluminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
will, however, become apparent fo those skilled in the ant ?iﬁ'.&"é
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof AN such changes,
modifications, variations and other uses and applications which do

- not depart from the spivit and scope of the invention are deemed tobe |

90
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i ableast one of the first

cluster or the second

aliy

cluster ingludes a plur

of the LEDSs and at least

Pone of the fivst cluster or

the second cluster includes

- non-gontiguous LEDs;

covered by the invention without departing from the Spirit or seop

of the follo

wing claims.

Cs2R3T

The concept cluster shown by the dashed Hnes, is used to describe a
' control function and s not necessarily related to contiguous
may be deemed a separate grouping

- placement. In general a cluster

due to a function it performs, either exclusively or in conjunction
with other clusters or sub-clusters, such as high beam function

versus a second cluster 278 which may provide a parkang hght
function. The same SLS may be used, albeit at different intensities,
for both the above functions and thus clusters may overlap and be

- discontinuous.

- the control of the light

- emitted from the first

oluster includes a change

of at least one LED of the

cluster 1o 4 pon-emiiting

- characieristic is different

adification by

! following ny

an optical control element

19:26-30

The discrete light emiting elements by operating and not operating,
at full power or at a fraction of, either partially or in unison,
generate light with optimal intensity, spectral distribution, and
spatial distribution of intensity and spectral distnbution for the

- viewing task at hand.

25:5-9

exiting from the DLF as a whole or from each

>

i The divection of Hght

- SLS individually is controllable by optical elements 6, such as
reflective surfaces and or refractors, and may be electronically

varialie optical elements.

cluster is based at least on

the known aimings of light :

associated with the first

| The controlier 198, based on the camera nput runs the pattern

| recognition routines, dertves the coordinates and generates
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| instructions to drive the specific Hght source

part on known
 directionality of light
emitted by LEDs of the

first cluster exiting from

the at least one headlamp:

and

the memory further stores

instructions that, when

- executed by one or more

- processors of the

controller. enable the

each SLS individually is controflab

- reflectiv

controller to accommodate

the road curvature by

Flighting fixtures. However, radiation

- changing illumination in at

least a direction of the

road curvature by

adaptation of the light

pattern in at least one of

- color, intensity or spatial

 distribution by
modification of light

- associated with one or

more of the LEDs.

. night vision, LIV or vi
radia
Juminaries in
i There has thus been shown

- varigtions and other uses and application

with aimings which

will project hight at the speaker as the speaker move gbout the

- room,

25:5-9

The divection of light exiting from the DLF ax a whele or from

He by optical elements 6, such ag

2 surfaces and or refractors, and may be electronically

Fvariahle optical elements,

122836

The present invention is 1n the field of radiation producing devices.

- More particularly, the present invention iS in the technical field of

used for headlamps, heating,
sible Heht curing, medical Xerays and other

atton uses are covered as well, Geoeral lighting fixtures

- otherwise known as luminaires will be used as the primary example

while other irradiating devices such as infrared heaters are covered

fas well. The invention relates o multiple Hght source ilfuminating

devices intended to replace incandescent, fluorescent and HID

general and specialty lighting applications.

95:3-14

and described, among other things, a

multiple-source lighting technology which aliows for the design ami

- construction of illuminating devices. Many changes, modifications,

vention

will, however, become apparent to those skilled in the art after

i considering this specification and the accompanying drawings
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illuminating device of

claim 50. wherein the

identification of the

i upcoming road curvature

is based at least in part on

map data and wherein the

adaptation of the light

pattern is based at least in

part on the map data.

{to enviros

XE such

: the preferred embaodiments thereof
Sp

- changes, modifications, variations and other uses and applications

- which do not depart from the spirit and scope of the invention are

deened to be covered by the tnvention without depariing from the

- spirit or scope of the following clai

81:51-56

- At any instant in fime the intensity, spectrum and beam pattern of

the headlamp may be varied as a function of the drivers tntent, lay

- of the road and environmental factors. A GPS system on the car

- may also let the headlamps system know of curves up ahead, one

- way traffic and others factors such the headlamp may be operated in

5

- the optimal mode at that tnstantaneons location

sea3s7
Present advances in antomobile ghting include Adaptive Frontal-
lighting Systems which aid in seeing around curves and other
features in the road. In these systerns the light distribution pattern
and color spectrum will be changed according to the instanianeous
road conditions at hand. Thus, the headlamp now has rouch more
flexibility than the high beam/low beam variation of today. At any

instant in time the intensity, spectrum and beam pattern of the

3

headlamp may be varded as a function of the deivers intent, lay of
the road and environmental factors. A GPS system on the car may
also let the headiamps systern know of curves up shead, one way
traffic and others factors such the beadlamp may be operated in the

- optimal mode at that instantaneous location. With sensors sensitive

T Snow
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53, (New) The illuminating .
50,

of claim

- device

wherein the identification

Eof the upcoming road%

- curvature is based at least

- in_part on sensor dataf

- provided by one or more of

the sensors of the vehicle

.~ and wherein the adaptation

of the light pattern is based

at least in part on the sensor

data,

Foptimal mode at that insta
| to environmental surroundings such as ambient light

Cconditions eig

si43-57

Present advances in automobile lighting include Adaptive Frootal-

lighting Systems which aid in seetng arcund curves and other
features in the road. In these systems the light distribution patiern
and color spectrum will be changed according to the instantaneous
oad conditions at hand. Thus, the headlarp now has much more
Hexibility than the high beam/low beam variation of today. Atany
instant in time the intensity, 8

pectrum and beam pattern of the

tisadlamp may be varied as a function of the drivers intent, lay of
the road and environmental factors. A GPS system on the car may
also let the headiamps system know of curves up abead, one way
traffic and others factors such the headiamp mav be operated in the
wtaneous location. With sensors seasitive
. fog or snow

lighting can be adapted to the optimal operating

54, (New) The

 illuminating device of

claim 48. further including

- one or more optical

control elements to control

light emitted from one or

more of the LEDs.

- The direction of Heht exitin

- reflective surfaces

variable opti

from the DLF as a whole or from each

| SLE individually s controllable by optical elements &, such as

nd or refractors, and may be electronically

wal elements.
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55. (New) The

illuminating device of

claim 54. wherein the

optical control elements

include at least one of one

- or more reflectors,

- refractors or lenses.

56, (New) An illuminating

. device having automatic

control of light provided to

- an illuminated area

. comprising:

- astuchure for

incorporating luminating

- devige elements, wherein

the structure comprises 3

| motor vehicle:

- The direction of lig

25:5-9

. 1

ht exiting from the DLF as a whole or from each

o

-8 individually is controllable by optical elements &, such as

o~
4
H

- reflective surfaces and or refractors, and may be electronically

| variable optical elements.

Claim 6 of the ‘551 Patent

Claim 6 of the *551 Patent

Fig. 15 (bottom):

95
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53:45-54:47
Thus when following another vehicle, assuming, as drivers have
reported, that they find yvellow incandescent colored headiamps fess
oftfending than the HID blue-white color, the external
controiler 279 which receives traffic data from sensora 288 .. 2
cluster 281 would be used to tiluminate around a corner. Thos when
the turn todicator has been selected or the steering wheel has been
rotated by the driver, the DLF headlamp is powered by the
controlfer o tuminate sideways at angles which according to the
apeed of travel is correct. {A driver can't make a 90-degree turn
traveling 90 kph but from a stop, the turs may be around 8 corner.}
In a preferred embodiment a muliitude of LEDS in 281 are
differently aimed in top view 374 showing the top view of the
| chuster 382 with SLS 283 angled less outwards and 818 284 angled
maore outward with the forward aiming {distance ahead of the
vehicle} of the more angled SLS 284, closer n for tlluminating
sharp turn, than that of the less angled SLS 283 tor a shallow curve.
 Side sectional view 273 shows a general downward atming with
SL8s of front view 272 cluster 288 corresponding to
cluster 286 shown from the side. The cluster 286 18 the most angled
downward such as for a stow driving as in a parking light type of
application where the 1dea is not to cause glare vet be seen. The
parking hght function can also be done with higher asgled LEDs by
just lowering the intensity to very low non-glaring intensities.
Cluster 287 of the frong view would be the main thaminating
workhorse and s shown in side view 273 as angled .83 i
cluster 288 and top view 274 as cluster 288 The top
cluster 276 shown in side view 273, aa 290 would perform alone or

}

in tandem with part of 287 the high beam lighting function. .. In
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metions in

re embodiment the digital headiamp carries out all th

ey

& single unit 278 SL8s have ditferent locations and

atmings 291 and 292 to carry out the functions. In ancther
embodiment 293 the spotlight sign tluminating function or corner
lighting function is 1y 2 separate package 294 with its aiming 298
The tow and bigh beam lighting is accomplished with

fixture 296 and s general atming 297 The separate units may be
dictated by design or sales considerations and yigld more flexibility
but are within the scope of the overall tntegral digital famp headlight
device. The controller 279 will addresses the power supply of each |
DLF headlamp 278, 396 and 294 independently such that each lamp

J

- performs its functions separately.

& plurality of tndividually Claim 6 of the ‘551 patent

controllable LEDs

ingorporated in the Fig. 15 (top):

& ]

structure via at least one

headiamp mounted to the

- siugture, each headlamp
including at least oue of

the LEDs. the LEDs 1n

97
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s shown

- In FIG. 16 a headlamp 278 of a land, sea or air vehicle 271 is
in front view 272, side view of a section 273 and top view of a

74 A discreet SLS light source such as an LED 278 with

ic focation within the cluster 276 has a specific spatial Hght
distribution, color wavelength and aiming relative to the vehicle,
such as straight shead, and or downwards and or off towards the
right or left. The SLS may have one junction and be monochromatic
or have a many junctions and provide a wide speciral power
distribution and the power to the SLY may be varied. An SLX can
also be a “white” LED, For example a typical “white” LED such as
a Luxeon® white LED such as LXHE-XXXX will have a colder
“bluish” 4,500K color temperature. LED 277 at a second location
within the same cluster may have a similar or dissimilar aiming,
wavelength and spatial Hght distribution. The concept cluster shown
by the dashed hines, 1s used to desaribe a control function and 13 not
necessartly related to contignous placement. In general a cluster
may be deemed a separate grouping due to a function it pertorios,
aither exclusively or in conjunciion with other clusters or sub-
clusters, such as high beam function versus a second

cluster 278 which may provide a parking light function. The same
SLS may be used, albeit at different intensities, for both the above

functions and thus clusters may overlap and be discontinuous.

17318
- As used herein, the term “Hght source”, LED or “solid state light

- source” means any system that is capable of receiving an electrical

i aignal and producing light in response to the signal. Thus, the term
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i electronic circuitry

- apparatus for the

controlled powenng of the

i dies that are individually

LEDs and other of the

D dluminating device

i elements:

OIL O MOTe ProCessors,

| QNG OF MOFe SeNSOrs,

including one or more

- controller. T
- devige, a Digital Signal Processor, sic

| controller, controller or computer”

i cameras, placed on the

structure for detecting

- coordinate-specific

mation about the

i electromics unit 7. Logic control elecironics unit,

- and/or fee

niconductor hcs that

- produce or emanate Hght in response to current, organic LEDs,

electro-luminescent sirips, and other such systems. fncandescent and |

- discharge light sources are also included and multiples of
incandescent and discharge light sources also provide a digital
luminaire. In an embodiment, a “Hght source” may refer to a single

- lght emitting diode package including multiple semiconducior LED

contralled.

o

- Claim 6 of the ‘551 patent

18:23-29

fn a preferred embodiment the DLF 15 provided with an onbeard
he controller may be a computer board, embedded
. In general, the term “logical

can be broadly defined to

f encompass any device having control circuitry or a processor which

wtructions from am CHINTY mo dium.

“ Clal 1 6 of the 551 patent

25:34-42

- In a preferred embodiment the DLF contains logic contral

7. receives tuput

dhack

from motion, intensity and/or spectral sensors §, or

0689



and

- illuminated area

- positioned o gapture an

i imagze of ai least one other

ehicle ahead of the motor

- vehicle s

- parametet

tleast one of sard |

| cameras in communication

with power, and in

communication with at

> Ong or

least one of the

OTE POCesiOfs,

‘\{. iti&iﬁ;{ &I

a controtler. i

i least one of the one or

| MOTE DIOCESSOTS,

intesrated with the

| structure via mounting, in

- communication with the

LED controliing power

- electronic eircuitry

apparatus, said controller

; from manual control button ¥ and in

S OF s on

$ OF dﬁcre

Teas
{f the power to one or more of the SLE 1o effect the
as stored

change. That is, the control logic unit 7 b

rs for intensity and spectral distribution and operates the

LS tarop within the predefined range.

25:53-67

- Sensors 8 include any of the following: Heht, temperature and

motion detection devices.
may be used: A photo
detect a specift
set which would then tndicate how*

- a wide spectrum photo detector that frrespectiv

4
H

Two types of optical defection sensors

o detector with specific speciral sensitivity to
color. For example a standard red, blue and green
“white” the light ts. Alternately,

& of color measures

| the intensity of each excited die as it is test fived, based on the eye
i visual sensitivity curve. The optical sensor may be lensed and
- capable of forming an image, that is a camerz and the detector may

- be a detector array of photodiode pixels. The detector array may be

g CMOS or CCD VELT arvay and may be

i as in a monochromat

monochramatic or coler

cor digiial camera. Such arrays are readily

- available in mega-pixel resolution,

" Claim 6 of the ‘551 patent

25:34-52

| fo a preferred evobodiment the DLF contaius fogic control

i electronics unit

7. Logic controf electronics unit, 7, receives input

- and/or feedback from motion, intensity and/or spectral sensors 8, or

- from manual control button 9
i ot shuts ¢

P desired change. That is, the conirol togic unit 7 has

and tncreases oF decreasss or rns on

Y the power to one or more of the SLS 1o effect the

stored

b

0
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- arranged fo process the - parameters for intens

ates the

ibution and \,p

J

- information compunicated | MSLS lamp within the predefined range. The control unit may

from the camerags and to include a ISP or computer with storage media, computer
autematically control the algorithuns, signal toput and cutput electronies, analog to digital
hebt provided to the converters, and communications elements 1o carry out infensity,
illuminated area; and distribution, dimming and color balance control. Campute‘r

aigorithms and tnstruction seis TA are induced by the logica
controller to manipulate data, calculate results generate output

| signale and raintain the operating parameters within the
specifications. Measured parameters are checked against the siored

and the control circuitry adjusts the power to SLS

| 83:48-58
. the external controller 279 which receives traffic data from

sensors 289

- menory storiug | 25:42-50
- ingtrugtions that, when - The control unit may include a DSP or computer with storage

executed by one prmore. | media, computer algorithrus, signal fnput and output electronics,

- progessors of the - analog to digital converters, and conumunications olements to carry
- controller, enable the - out intensity, distribution, dimming aud color balance control.
- gontrofler 1o - Computer algorithms and instruction sets TA are induced by the

logical controller to manipulate data, caloulate results generate

- output signals and maintain the operating parameters within the

| speciiications.

5434547

- The controlier 279 will addresses the power supply of each DLF
headlarap 278, 296 and 234 independently such that each lamp
performs s functions separately

T
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- determine, based on data

fromoneormoreofthe | A possible control system for such purposes is described in U8, Pat
i sensors, & vertical and - Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 nided: A
- horizontal position - Continuously variable headlamp control incorporated herein by

assoviated with the atlsast, | reference. The patent describes how continuously variable

- one other vehicle; i headlamps offer greater flexibility for roadway ilumination but
- offer challenges in automatic conirol design. Fach continuously

variable headlamp has an effective tHlumination range varied by
| changing at least one parameter from a set including horizontal
direction aimed, vertical direction atmed, and intensity emitted.
Stam discloses a 5 system for automatically controliing continuously

- variable headlamps on a controlled vehicle includes an imaging

- system capable of determining lateral and elevational locations of

| headlamps from oncoming vehicles and tail lamps from leading

t cluster of the

! select a fis

s based at least in part - A possible conirol systern for such purposes is deseribed in U8 Pat

B

on at ieast gne of the Ne. 6,281,032 by Stam, et-al from Aug 28, 2001 uded A
vertical and horzontal Continuousty variable headlamp control incorporated hevein by
position compared 1o reference. The patent describes how contimuously variable
known sings of hght headiamps offer greater flexibility for roadway lumination but
associated with the first offer challenges in automatic control design. Fach continuously
r uster; and variable headlamp has an effective tHlumination range varied by
changing at least one parameter from a set including horizontal

direction aimed, vertical direction aimed, and intensity emitted.

- Stam discloses a system for automatically controliing

&

continuously

- variable headlamps on a controlled vehicle includes an imaging

rstem c'iimb of determining lateral and elevational focations of

102

0692



t Analysis by a detector or an imaging system of the oncoming

- vehicles positicn {using its headlights for example) can be used to

- determine which exact alming is the maximam allowable for any

n fratfic situation and read layout.

f Using color and pattern recognition techniques it is posaible to
determine what is a sign. It is then possible to provide the equivalent |
- of “task lighting” and use the controller and property atmed 818 1o

| follow and iluminate distant overhead and roadside signs for g

| longer time, vet not blind cocoming traffic due to the narrow bearn.

45:52-57

 Phe controller 193, based on the camera input runs the pattern
recognition routines, derives the coordinates and generates
nstructions o drive the specific Hght sources with aimings which

- will project light at the speaker as the speaker move about the room.

19:17-30

The basis of the tovention 1s the use of a multitude of discrete hghe
emitting sources {“digits”} to generate light. The light counirol
elements can be applied on a per junction basis or on a “white”
color generating set grouping such as RGEB or on a larger set which

may be convenient for manufacturing or other color rendering

i considerations. The reguirement for controllability is however, that

103
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1

e in relation to specirum and spatial

- distribution.

The discrete ight emitting elements by operating and not operating,
at full power or at a fraction of, either partially or in unison,
generate Hyght with optimal intensity, speciral distribution, and
spatial distribution of indensity and spectral distnibution for the

- viewing task at hand.

53:13-37

In FIG. 16 a headlamp 270 of 2 land, sea or air vehicle 271 is shown
i front view 372, side view of g section 273 and top view of a
section 274. A discreet SLS light source such as an LED 278 with
specific location within the cluster 276 has a specific spatial hght
distribution, color wavelength and aiming relative to the vehicle,
such as straight ahead, and or downwards and or off towards the
right or left. The 818 may have one junction and be monochromatic
or have a many junctions and provide a wide spectral power
drstribution and the power to the SLE may be varted. An SLS can
alse be a “white” LED. For example a typical “white” LED such as
a Laxeon® white LED such as LXHEL-XXXX will have a coider
“bhuish” 4,500K color temperature, LED 277 at a second location
within the same cluster may have a similar or dissiruilar atming,
wavelength and spatial light distribution. The concept cluster shown
by the dashed lines, 13 used to describe a control function and is not
necessarily related to contiguons placement, In general a cluster
may be deemed a separate grouping due to a function it performs,

| either exclusively or in conjunciion with other clusters or sub-

1 beam function versus a second

- clusters, such as hig
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- cluster 278 which may provide a parking light function. The same

N

- SLS may be used, albeit at different intensitios, for both the above

- functions and thus clusters may overlap and be discontinuous.

1:25-36

The present invention is in the Held of radiation producing devices
Morve particularly, the present tnvention 18 1n the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
night vision, UV or vigible Hight curing, medical Xerays and other
radiation uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used as the primary example
while other trradiating devices such as infrared heaters are covered
as well. The invention relates to muitiple light source illuminating
devices tntended to replace incandescent, Huorescent and HID

luminaries in general and specialty lighting applications.

98314

There has thus been shown and described, among other things, &
muiiipia»sawcs fighting technology which allows for the design and
construction of Hluminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considening this spectfication and the accompanying drawings which
'disa:.i@se the preferred embodiments thereof. All such changes,
modifications, variations and other uses and applications which do
not depart from the spirit and scope of the invention are deemed to be
covered by the invention without departing from the spirit or scope

P ofthe f@iiowing claims.
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- reduce intensity of

- lumination to non-glaring - The digital lighting concept is extended to fransportation vehicle

Uhumination of a first aren.  applications. A headlamp for an automobile uses multiple Hght

- associated with the at least  sources based on electro fumninescence of semiconductor junctions,
- one gther vehicle, selative.  The proposed unique approach is to combine the lighting

o intensity of Hlumination  engineering function i.e. the correct light distribution, color

Conbhoth sides of the fivst. spectrum and level necessary for the visual task at hand into the

- area at elevations commeon  lamyp such that the digital lamp obviates the need for additional light

with the first area controls and fixtures. The digital electronic lamyp uitlizes ¥ the
illuminated by a second energy and has over 100,000 hours lifetime versus 2000 for an
cluster of the LEDs, by automotive incandescent lamp and can be rapidly switched on and
control of emission from off without deleteriously affecting Hifetime, {Quite the opposite, off
the first cluster, time is not part of the Hfetime). The moliple hght-source, digital

device, 1s an electronic headlight which provides the driver with the
| arrect aiming, illumination level and distribution {e.g. parking
hights, low beam, lngh bearn, highting avound curves and corners)
based on input from the vehicle's speed, steering wheel position,

- turn signal indicator and detection of approaching headlights.

52:54-53:4

- Additional features can include an optional very narrow flashlight
type of beam. Present day LEDs come in very narrow aimings such
as two half angle 8 degrees which may not be narrow enough {8 10
meter spread for 150 meters down the road which may be

- suffici ertly atmed to the right) but with need, smaller angles are also
feasible. Such a beam at the correct narrow aiming can continue to |

- iHuminate far abead {in high beam) without b]inding oNConHng

- traffic. Analysis by a detector or an imaging system of the omoming
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- determine which exact aiming is the maximum aliow able for any

- given traffic simation and road layout.

Using color and pattern recognition technigues i is possibie to
deterrotne what ts a sign. 1t is then possible to provide the equivalent
of “task lighting” and use the controlier and properly aimed SLS o
follow and Huminate distant overhead and roadside signs for a

longer time, yet not blind oncoming ratfic due 1o the narrow beam.

22:14-22
fn a BBLF it is possible to combine a task Hght having a very narmrow
“spot” beam at the correct ain ving with a general area lighting
“flood” beam into one ficture. The digital Hghting fixture is
postiioned according to recommended lighting practice ngar a
workstation and correctly oriented such that the DLF gives a wide
{though still controlled, so as not to cause glare oy a computer
display} general hurivation distribution as well a3 a narrow

- distribution aired at the deskiop for high fntensity task lighting.

AE2744

I a further ADLY imelligent ighting systerm improvement over
prior-art practice, machine vision 18 used to control surrounding
luminance. A prime example is an office application where a
computer Visual Display Terminal is tn nse. This is an application
where the guality of the localized task lighting is important
Contrast plays a major role in seeing and glare plays a role In
producing veiling reflections as cansing fatigue. The correct
tuminating solution involves the control of surrounding
luminances. A prior art worksiation design will include partition,

which reduce the
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ng the ADLFs ability to
- recognive the computer screen chair, desk and surrounding floor and

cetling, the iluminance in lux on each element is varied o obtain

the optimal luninance. That now allows any color scheme to be
fused by the interior designer on the work cell decor. The ADLF will

- control the luminance by varying the spatial light intensity

- distribution over the different surfaces.

1:25-36
The present invention s in the Held of radiation producing devices.
%*\'Eorcg srttcularty, the present tovention is in the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
aight vision, UV or visible Hight curing, medical X-rays and other
radistion uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used ag the primary example
while other iwradiating devices such as infrared heaters sre covered
as well. The invention relates to multiple Heht source iHluminating
devices intended to replace incandescent, Huorescent and HID

f luminaries in general and specialty Hghting applications.

98314
here has thus been shown and described, among other things, a

mu}iipia—%smua"c= Hghting techuology which allows for the design and
construction of tluminating devices. Many changes, modifications,

variations and other uses and applications of the subject invention
| will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
3

f which disclose the preferred embodiments thereof. All such

- changes, modifications, variations and other uses and applications
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>k do not depart from the s tion

rit and scope of the inve

- deemed to be covered by the invention without departing from the

- spirit or scope of the following claims.

- lluninating deviee of

- olaim 36, wherein;

 the data includes image @ $2:27-42
data; A possible control syster for such purposes is deseribed in ULS. Pat. |

3

No. 6,281,632 by Stam, et-al from Aug, 28, 2001 figed: A
Continuousty variable headlamp control incorporated hevein by
Eme;em‘u The patent deseribes how continuously variable
headlamps offer greater fexibility for roadway illumination but
offer challenges 1o automatic control design. Fach continuously
variable headlamp has an effective tllumination range varied by
changing at least one parameter from a set including horizontal
direction aimed, vertical direction atmed, and intensity emitted.
Starn discloses a system for antomatically controlling continuously
variable headiamps on a controlied vehicle includes an imaging

X

- system capable of determining lateral and elevational locations of

| headlamps from oncoming vehicles and tail lamps from leading

- the control of emission of

- the first cluster includes a = The discrete Hght eritting elements by operating and not operating,
- change of at least one of | at full power o at a fraction of, either partially or in unison,
- color or intensity or - generate fight with optimal intensity, speciral distribution, and

control of at least one LED
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- of the first cluster into a

non-emitting state:

i ableast one of the first

cluster or the second

cluster includes a plurality

of the LEDSs and at least

Pone of the fivst cluster or

the second cluster includes

- placement,

- due to a function i perforus, either e

- non-contiguous LEDs, and

the known Heht aimings

- associated with the first

- oluster s based atfeaston

- versus a second cluster 27

function.

1 known

- directionaiity of light

- emitted by LEDs of the
luster exating from

first clu

- the at Jeast one headlamy,

nstructions to drive the specific Hght sources with aimings v

i spatial distribution of intensity and spec

ciral dmﬂbumm for the

- viewing task at hand.

Cs2R3T

The concept cluster shown by the dashed Hnes, is used to describe a

' control function and s not necessarily related to contiguous

in general a cluster may be deemed a separate grouping

selusively or in conjunction

- with other clusters or sub-clusters, such as high beam function

8 which may provide g parlang hight
The same SLS may be used, albeir at different intensities,

for both the above funciions and thus clusters may overlap and be

| discontinuous.

- 48:82-87

The controlier 1958, based on the camera input runs the pattern

| recognition routines, derives the coordinates and generates

which

will project hight at the speaker gs the speaker move ghout the

ke

! room.

25:5-9

The direction of fight exiting from the DLF ax a whele or from

h SLS individuaily is controliable by optical elements 6, such ag

reflective surfaces and oy refractors, and may be electronically

- variable optical elements.

110
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1L1m‘ammm0 devige of

o

- The present invention is in the field of radiation prod uciﬂg devices.

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

night vision, UV or visible light curing, medical Xerays and other
radiation uses are covered as well. General lighting fixtures
otherwise known as luminaires will be used as the priwary example
while other trradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iih;minaﬁng
devices tntended 1o replace tncandescent, Huorescent and Hi

- luminaries in general and specialty Hghting applications.
; & DARSSe o

95:3-14

There has thus been shown and desenibed, among other things, a
multiple-source lighting technology which allows tor the design and
construction of illuminating devices. Many changes, rwoodifications,
variations and ciher uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof, All such changes,

maodifications, variations and other uses and applications which do
not depart from the spirit and scope of the invention are deemed to be

- covered by the invention without departing from the spiril or scope |

- of the following claims.

51:43-47
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i claim 56 wherein the

f memory further stores

nstructions that, when

- executed by one or more

- processors of the

- controiler, enable the

i identiiy an upcoming road

curvature along a road on

which the motor vehicle is

- accommodate the

upcoming road curvature
by adaptation of a light

pattern of at least one of

the headlamps.

Pres

yin automobiie lighting include Ada pti ¢ Frontal-

b bl

ent advanc

. lighting Systems which aid in seeing around curves and other
features in the road. In these systems the Hght distribution patters
- and color spectrom will be changed according o the instantanenus

i road conditions at hand.

51:43-47

- Present advances in automobile lighting include Adaptive Frontal-
| lighting Systems which aid in seeing arocund curves and other
| features 1o the road. In these systems the light distribution patiern

- and color spectrum will be changed according to the instanianecus

road conditions at hand.

- Present advances in automobile lighting include Adaptive Frontal-

Lighting Systerns which atd in seeing around curves and other
features tn the road. In these systems the light distribution patiern
and color spectrum will be changed according to the instantaneous
road conditions at hand. In these systems the Hght distribution
pattern and color spectrum will be changed according to the
instanianeous road conditions at hand. Thus, the headlamp now has

- much more flexibility than the high beam/low beam variation of

today. Atany instant in time the intensity, spectrum and beam

pattern of the headlamp may be varied as a function of the drvers
intend, fay of the road and environmendal factors. A GPS system on
the car may also fet the headlamps systen know of curves up ahead,
one way traffic and others factors such the headlarop may be

- operated in the optimal mode at that instantaneous location.
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Cluminatne device of

' claim S8 wherein:

the control of emission of 19:26-30

Cthe first olusterincludes a.  The discrete Hght emitting elements by operating and not operating,

change of at least one of  at full power or at a fraction of, either partially or in unison,
- color or intensity or - generate light with optimal intensity, spectral distribution, and

- control of at least one LED },a.‘ii al distribution of intensity and spectral distribution for the

of the first cluster fnto s viewing task at hand.

- non-emitting siage;

- at least one of the first - 83:27-37

- cluster or the second - The concept cluster shown by the dashed Hnes, is used to describe a

- cluster includes a plurality = control function and is not necessarily related to contiguous

- ofthe LEDs and at least ~  placement. In general a cluster may be deerned g separate grouping

- one of the first cluster or due to a function it performs, sither exclusively or in conjunction

1

. the second cluster includes ~ with cther clusters or sub-clusters, such as high beam function

. non-contiguous LEDs: - versus a second cluster 278 which may provide a parking light
- function. The same SLS may be used, albeit at different intensities,
- for both the above functions and thus clusters may overlap and be

- discontinuous,

- the known light aimings | 45:52.87
- associated with the first - The controller 198, based on the camera input runs the pattern

- cluster is based at least on | recognition routines, derives the coordinates and generates

. part on known - instructions to drive the specific light sources with simings which

 directionality of light
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emitted by LEDs of the

first cluster exiting from room.
the at least one headlamp:

and 25559

The divection of fight exiting from the DLF as a whele or from

ach SLS individually is controllable by optical elements §, such as

veflective surfaces and or refractors, and may be electronically

ariable optical elements.

1:25-36

The present tovention is tn the field of radiation producing devices,
More particuiarly, the present invention is in the technical field of
Lighting fixtures, However, radiation used for headlamps, heating,
might vision, UV or visible light curing, medical Xorays and othes
radiation uses are coverad as well, General lighting fixtures
otherwise known as huminaires will be used as the primary example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to rouitiple Helt source iluminating

i devices intended 1o replace incandescent, fuorescent and HID

luminaries in general and specialty lighting applications.
#E:3-14

There has thus been shown and described, among other

things, a multiple-source lighting technology which allows for the |

- design and construction of iuminating devices Many changes, |
- maodifications, variations and other uses and applications of the |
- subject invention will, however, become apparent to those skilled in |

- the art after considering this specification and the accompanying |

drawings which disclose the preferred embodiments thereof. All suck
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- deemed to be coversd by the invention with

which do not depart from the spirit and scope of the invention are |

it departing from the |

it or scope of the following claims.

instructions that, when

- executed by one of more

| processors of the

comtroller, enable the

i the headiamp may be varied as a function of the drivers inten
- of the road and environmental facto

- may also et the

- controller to accommodate

- the road curvature by

- changing ilumination in at

i least a direciion of the

- road curvature by

- adaptation of the lght

- pattern in at least one of

o golor, intensity or spatial

- distribution by

aten of He

- modifig
- associated with one ot

of the LEDs,

P more

tuminating device of

- claim 58, wherein the

idenufication of the

ypcoming road curvature

- Present advances in automebile lighting include Adaptive

- and color

AL any jnstant in time the intensity, spectrum and bearn pattern of

i, lay
ws, A GPS system on the car

- headlamps system know of curves up ahead, one

- way traffic and others factors such the headlamp may be operated in

- the optimal mode at that instantaneous location,

51:43-57

Frontal-

- lighting Systems which aid in seeing arcund curves and other

i features o the road. In these systems the light distribution patiern

spectrum will be of

ed according to the instantaneous
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ased atl in part on

- map data and wherein the

- adaptation of the light

pattern 1s based at least in

- part onthe map data,

- road conditions at hand. Thus, the hea
flexibility than the high bearm/low beam variation of today

instant in time the intensity,

- alsc let the headiamps system know of curves up ahead, one way

P to environnental @

condiions ete. lighting can be adapted to the optimal ope

1

dlamp now has much more
CAtany

spectrum and beam pattern of the

- headiarap may be varied as g function of the drivers intent, lay of

- the road and environmental factors. A GPY system on the car may

Ale

b

traffic and others factors sach the headlamp roay be operated in the

- optimal mode at that instantaneous [ocation. With sensors sensitive

£

urvoundings such as ambient Hehe, Tog or snow

rating

Pilluminating device of

- claim 58, wherein the

identification of the

curvature

- upcoming road

- Present advances in automobile lighting @
light

- features o the road. Int

- ig hased at least in part on

i sensor data provided by

SENSOLS

- one or more of the

! instant in time the infer

- of the vehicle and whersin

- the adaptation of the light

i padtern is based atleastin

i part on the sensor data,

optimal mode at that instantaneous location. With sensors
f to environmental surroundings such as ambient light, ¢

- conditions eto. lighting can be adap

51:43-57

whide Adaptive Frootal-
ing Systems which aid in seeing arcund curves and other

these systems the light distribution patiern

i and color spectrum will be changed according o the instantaneous

road conditions at hand. Thus, the headlarap now has much more

- Hexibility than the high beam/tow beam variation of today. At any

nsity, spectrum and beam pattern of the

f beadlamp may be varied as a function of the drivers tntent, lay of

- the road and environmental factors. A GPS system on the car may

3

- also let the headlamps system know of curves up ahead, cue way

traffic and others factors such the headlamp may be operated in the

sensiiive
Og OF SnowW

ted to the optimal operating

regime
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25:5-9

saq N ¥

 dluminating device of - The direction of light exiting from the DLF as a whole or from each

o

-8 individually is controllable by optical elements &, such as

- claim SO, further including © 8

o~
4
H

- pne or more optical - reflective surfaces and or refractors, and may be electronically

control elemenis to control | variable optical elements.

- light emitted from one or

fmore of the LEDs

63, (New) The 25:5.9

- illuminating device of . The direction of Hght exiting from the DLF as a whole or from each
- claim 62, wherein the P SLE individually 1 controllable by optical elements 8, such as
- optical control elements reflective surfaces and or refractors, and may be electronicaily

. include at least one of one  variable optical elements

- or more reflectors,

. refractors or lenses.

64 (New) Anilluminating = Claim 6 of the ‘551 Patent

- device having automatic

control of light provided to
an illuminated area :

. comprising:

 astructure for . Claim 6 of the ‘551 Patent

incorporating illuminating

- device elements, wherein

117
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' for New Claims
 the structure comprisesa Fig. 15 (bottom): E

- motor vehicle;

O

53:45-54:47

Thus when following another vehicle, assuming, as drivers have
reported, that they find yeliow incandescent colored headlamps fess
offending than the HID blue-white color, the external

controdler 279 which receives traffic data from sensors 288 . a
cluster 281 would be used to iluminate around a corner. Thus when
the turn indicator has been selecied or the steering wheel has been
rotated by the driver, the DLF headiamp is powered by the

gles which according to the

controfler fo tuminate sideways at ang
speed of travel is correct. (A driver can't make a 90-degree wurn
traveling 90 kph but from a stop, the turn may be around a corner )
In a preferred embodiment a multitude of LEDs in 281 are
differently aimed in top view 2374 showing the top view of the
cluster 282 with SLS 283 angled less outwards and SLS 184 angled

| more outward with the forward aiming {distance ahead of the

4 3

{the more angled SLE 284, closer in for illuminating

<
v
o
e
.
(0]
et
)

| sharp turn, than that of the less angled SLS 283 for a shallow curve,

¢ Side sectional view 273 shows a general downward aiming with
5 8
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a plurality of individually

- downward such as for a stow driving as in a parking light type of
- application where the idea is not to cause glare

- parking Light fun

Cluster 287 of the front

i cluster 276 shown in side view 273, as 298 wou
- one embodiment the digital h

- atmings 291 and 292 to carry out the funct

L dictated by design or sales considerstions and

device The controller 279

controllable LEDs

- incorporated in the

- structure via at least one

headlamp mounted to the

cluster 286 s

own from the side. The cluster 286 is ﬁ’iﬁ most angled

0

vl be seen. The

ction can alsa be done with higher angled LEDs by

fust lowering the iﬁ‘;f:ﬂ?»ity’ o very low non-glaring intensities,

ew would be the main Hhuminating

wvorkhorse and 1s shown in side view 273 as angled 8L.Ss in

cluster 288 and top view 274 as cluster 289 The top

id perform alone or

- in tandem with part of 287 the high beam lighting fimction. . In

wadiamp carries out all the functions in

ns. In another

Cembodiment 293 the spotlight sign tlluminating function or comer

lighting function is in a separate package 294 with its aiming 295,

The low and high beam lighting is accomplished with

=

bl

- fixture 296 and its general aiming 2%7. The separate units may be

vigld more flexibility

bt are within the scope of the overall integral digital famp headlight

will addresses the

p 278, 386 and 294 independently such that each lamp

e power supply of each

¥ headlan

- performs its functions separately.

- Claim 6 of the ‘551 patent

119
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- structure, each headlamp

including at least one of

the LEDs and in

. communication with a

. power source;

section 274, A discreet SLS light source such

- w
3T & ¢
J /

53:13-37

In FIG. 16 a headlamp 270 of a land, sea or air vehicle 271 is shown

- in front view 272, side view of a section 273 and top view of a

frasan LED 278 with

specific focation within the cluster 276 has a specific spatial light
distribution, color wavelength and aiming relative to the vehicle,
such as siraight ahead, and or downwards and or off towards the
vight or left. The SLS may have one junction and be monochromatic :
or have a many junctions and provide a wide speciral power
distribution and the power to the SLE may be varied. An SLS can
also be s “white” LED. For example a typical “white” LED euch as

a Luxeon® white LED such as LXHEL-XXXX will have a colder

“hinish” 4,500K color teruperature. LED 277 at g second location

fwithin the same cluster may have a similar or dissimilar aiming,

wavelength and spatal Hight distribution. The concept cluster shown

- by the dashed Hnes, is used to describe a countrol function and is not
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. electronic circuitry

apparatus for the

controlled powering of the

LEDs and other of the

 illuminating device

- elements;

- may be deemed a separate grouping due to a function it performs,

- either exclusively or in conjunction with other clusters or sub-

chusters, such as high beam function versus g second

cluster 278 which may provide a parking light function. The same
- SL& may be used, aibeit at different intensities, for both the above

- funetions and thus clusters may overlap and be discontinuous.

173416

i Asused heretn, the term “light source”™, LED or “solid state light

B &

- source” means any system that is capable of receiving an electrical

ignal and ps"@dusziﬂg ight in response to the signal. Thus, the ferm

t source” should be understood to include Hght emitting diodes

L of all types, Hight emitting polvmers, semiconductor dies that

b

- produce or emanate light in response to current, organic LEDs,

electro-luminescent sirips, and other such systems. Tncandescent and |

discharge light scurces are also included and multiples of
mecandescent and discharge hight sources alse provide a digital
fuminaire. In an embodiment, a “light source” may refer o a single
{ight emitting diode package including multiple semiconductor LED
dies that are individually controdler

* Claim 6 of the ‘551 patent

121
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§ one Or more processors,

one or more SEnsors,

- including one or more

cameras, placed on the

- structure for detecting

- coordinate-specific

information about the

illuminated area and

positioned to capture an

image of another vehicle,

at least one of said

- controfler

- device, a Digital Signal Processar, ete. In ges

- encompass any device ha

- executes fnstractions

I a preferred embodiment the DLF ¢

- from manual control button 9 and increases or decrease

- cameras in communication !

- with power, and in

. communication with at

least one of the one or

more processors,

- Sensors
motion detection devices. Two types of optic

- may be used: A photo detec

e wide sy

- visual sensitivity curve. The optical sensor

win.i ble of forming an image

- In a preferred embodiment the DLF is provided with an onboard

The controll oard, embedded

neral, the term “logical

er may be a computer b

&

tcontroller, controller or amnputer” can be broadly defined to

1

g controd circuitry or a processor which

'L

o 3 memory medium,

Claim 6 of the ‘551 patent

25:34-42

oniains fogie control

- electronics unit 7. Logic control electronics unit, 7, receives input

- and/or feedback from motion, intensity and/or spectral sensors 8, or

rirns on

o

Lo shuts off the power to one or move of the SLS to effect the

N

desired change. That is, the contral logic unit 7 has stor

- pararpeters for tntensity and spectral distribution and operates the

MSLS famp within the predefined range.

C25:53.87

& include any of the following: light, temperature and

cal detection sensors

tor with specific spectral sensitivity to

- detect a specific color. For example a standard red, blue and green

set which would then indicate how “white” the light is. Alternately,

octrum photo detector that irrespective of color measures

- the intensity of each excited die as it is test fired, based on the eve

may be lensed and

that is a camera and the detector may
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a controller, including at

least one of the one or

. more processors,

integrated with the

- structure via mounting, in

. communication with the

LED controlling power

- electronic circuitry

- apparatus, said controller

arranged to process the

clectronics unit
and/or feedback from motion, intensity and/or specﬁ*ai sen
from manual control bution 8
or shiis

- desired change.

- information communicated -

from the cameras and to

automatically control the

light provided to the

illuminated area:; and

| converters,

- distribution, dimming and

| parameters and the

- be a detector array of photodicde pixels. The detector array may be

@ CMOS or

COD VSLT array and may be monochromatic or color

as in a monochromatic or digital camera. Such arrays are readily

available in mega-pixel resolution.

Claim 6 of the ‘551 patent

25:34-52

- In a preferred embodiment the BLF contains logie control

7. Logic control electronics unit, 7, receives input

sors 8, or
& and increases or decreases of turns on
off the power to one or more of the SLS to effect the

That is, the control logic unit 7 has stored

- parameters for intensity and spectral distribution and operates the

MSLS lamyp within the predefined range. The control unit may

include a D8P or computer with storage media, computer

- algorithms, signal input and output electronics, analog o digital

and commuuications elements {0 carry out intensily,

3

color balance control. Computer

f algorithms and instruction sets 7A are induced by the logical
- controller to manipulate data, caleulate results generate output
- signals and maintain the operating parameters within the

- specifications. Measured parameters are checked against the stored

sonirol cireuitry adjusts the power to SLS.

53:48-50

. the external controller 279 which recetves tratlic data from

ors 288

123
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o}

ing

L MenIoy st

nstructions that when

i executed by one or more

i processors of the

enable the

- controller,

- controller to:

select a firstcluster of the

LEDs having light

The

- analog to digital

P ot in

- output signals

| performs its funct

53:13-37

- associated therewith thatis

- directed fowards the other

vehigle based atleastin

- part on first data from ooe

i or more of the sensors

Pindicating a frst postiion

- associated with the other

- distribution and the power to the SLS may be va
- also be a “white” LED. For example a typical

a Luxeon® white LED such as LXHL-XXXX will have a colder

within the

control untt may include a DSP or computer with storage

- media, computer algorithms, signal fnput and output electronies,

converters, and communications elements to carry

atensity, distribution, dimming and color balance control.
Computer algorithms and instruction sets TA are induced by the
logical controller to manipulate data, caloulate results generate

s and maintain the operating parameters within the

specifications.

R4:48-47

The controlier 279 will addresses the power supply of each DLF

headlarp 278, 396 and 294 independently such that each lamp

Hons separately,

In FIG. 16 a headlamp 270 of 2 land, sea or air vehicle 271 is shown

in frout view 372, side view of a section 273 and top view of 2

acreet NLS Hght source such as an LED 278 with

specific location within the cluster 276 has a specific spatial hght
distribution, color wavelength and aiming relative to the vehicle,
such as straight shead, and ot downwards and or off towards the
right or left The 818 may have one junction and be monochromatic

- or have a many junctions and provide a wide spectral power

arted. An SLE can

“white” LED such as

“bhush™ 4,500K color temperature, LED 277 at a second focation

same cluster may have a stroilar or dissimilar aiming,

- wavelength and Spana Hght distribution. The concept cluster shown

124
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i by the dashed lines, is used to describe a control function and is ot
necessarily related to contiguous placement. In general a cluster

may be desmed a separate grouping due 1o a function it performs,
cither exclusively or in conjunction with other clusters or sub-
clusters, such as high beam funciion versus a second
cluster 278 which may provide a parking light function. The same
o

- SLS may be used, albeit at different intensities, for both the above

- functions and thus clusters may overlap and be discontinuous.

82:37-42

A possible control system for such purposes 1s described in U8, Pat
Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 aded A
Continuousty variable headlamp control incorporated herein by
reference. The patent describes how continuously variable
headlamps offer greater flexibility for roadway tumination but
offer challenges in automatic control destgn. Each continuously
variable headiamp has an effective illumination range varied by
changing at least one parameter from a set including horizontal
direction aimed, vertical divection atmed, and intensity emitted.
Stam discloses a system for avtomatically controlling continuously
variable headiamps on a controlied vehicle includes an imaging
system capabie of determining lateral and elevational locations of

- beadlarops from oucoming vehicles and tail lamps from leading

Pl

vehicles.

45:45-57

- In another embodiment using the camera 197, the controller 198 s
P ngtructed to identify and track a roving speaker during a video

presentation. A signaling device s used by the speaker o allow the
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tern recognition program to initially lock-on and recognize a

target atiribute as 18 known in the art of object tracking. The

signaling device can be a laser light pointer 202 aimed at the camera
ot a hand held remote control 281 in communication with the

camera vision system. The controlier 195, based on the camera input
runs the pattern recognition routines, derives the coordinates and
generates instructions to drive the specific hight sources with

aimings which will project light at the speaker as the speaker move

i about the room.

122836

- The present tuvention is o the field of radiation producing devices,
More particularly, the present invention is in the technical field of
lighting fixiwres. However, radiation used for headlamps, heating,
night vision, LIV or visible Heht curing, medical Xevays and other
radiation uses are covered as well, Geoeral lighting fixtur

otherwise known as lnminaires will be used as the primarv example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iluminating
devices intended o replace incandescent, fluorescent gnd HID

- luminaries in general and specialty lighting applications.

95314

There has thus been shown and described, among other things, a
multiple-source Highting technology which allows for the design and
construction of Hluminating devices. Many changes, modifications,
varigtions and other uses and applications of the subject invention

M

- will, however, become apparent to those skilled in the art after

ring drawin

- considering this specification and the accompan
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: the preferred embodiments thereof. All such

- changes, modifications, variations and other uses and applications
- which do not depart from the spirit and scope of the invention are

vered by the tnvention without departing from the

pe of the following claims.

b the el associated with at full power or at a fraction of] either ys(satuiiv £ TIson,

enerate light with optimal intensity, spectral distribution, and

o

- the first cluster of the

patial distribotion of intensity and spectral distribution for the

EEDs that is directed

towards the other vehigle,  viewing task at hand.

that diminishes glare to g

driver of the other vebicle, | The digital headlamp solves this problem by automatically sensing

- when the other vehicle is the angle of the headlamp assembly and will employ in real time
- at the frst posidon; - only the properly aimed light scurces to tluminate 8o as not to glare

i oncoming traffic

52:54-53:4

Additional features can include an optional very narrow flashiight
type of beam. Present day LEDS come in very narrow aimings such
a8 two half angle B degrees which may not be varrow enough {a 10
meter spread for 150 meters down the road which may be

sufficiently aimed to the right) but with need, smalier angles are also
| feasible. Such a beam at the correct narrow @iming can continue {0

5

- itiuminate far ahead (in high beam} without blinding cncoming

traffic. Analysis by a detector or an imaging system of the oncoming |
: > oM &

&

Can 'ﬁtf s,‘l‘;l;‘o' ¢

\.J

127
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- determine which exact aiming is the maximum aliow able for any

- given traffic simation and road layout.

Using color and pattern recognition technigues i is possibie to
deterrotne what ts a sign. 1t is then possible to provide the equivalent
of “task lighting” and use the controlier and properly aimed SLS o
follow and Huminate distant overhead and roadside signs for a

- longer time, yet not blind oncoming ratfic due 1o the narrow beam.

22:14-22
fn a BBLF it is possible to combine a task Hght having a very narmrow
“spot” beam at the correct ain ving with a general area lighting
“flood” beam into one ficture. The digital Hghting fixture is
postiioned according to recommended lighting practice ngar a
workstation and correctly oriented such that the DLF gives a wide
{though still controlled, so as not to cause glare oy a computer
display} general hurivation distribution as well a3 a narrow

- distribution aired at the deskiop for high intensity task lighting.

AE2744

I a further ADLY imelligent ighting systerm improvement over
prior-art practice, machine vision 18 used to control surrounding
luminance. A prime example is an office application where a
computer Visual Display Terminal is tn nse. This is an application
where the guality of the localized task lighting is important
Contrast plays a major role in seeing and glare plays a role In
producing veiling reflections as cansing fatigue. The correct
Huminating solution involves the control of surrounding
luminances. A prior art worksiation design will include partition,

which reduce the
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ng the ADLFs ability to
- recognive the computer screen chair, desk and surrounding floor and

cetling, the iluminance in lux on each element is varied o obtain

the optimal luninance. That now allows any color scheme to be
fused by the interior designer on the work cell decor. The ADLF will

- control the luminance by varying the spatial light intensity

- distribution over the different surfaces.

1:25-36
The present invention s in the Held of radiation producing devices.
%*\'Eorcg srttcularty, the present tovention is in the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
aight vision, UV or visible Hight curing, medical X-rays and other
radistion uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used ag the primary example
while other iwradiating devices such as infrared heaters sre covered
as well. The invention relates to multiple Heht source iHluminating
devices intended to replace incandescent, Huorescent and HID

f luminaries in general and specialty Hghting applications.

983414
here has thus been shown and described, among other things, a

mu}iipia—%smua"c= Hghting techuology which allows for the design and
construction of tluminating devices. Many changes, modifications,

variations and other uses and applications of the subject invention
| will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disclose the preferred embodiments thereof. Al such

- changes, modifications, variations and other uses and applications
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select a second. different

cluster of the LEDs having

ewith

et associated ther

P front vies

- that is directed towards the

i other vehicle bagsed at least

- in part on second,

{rom one

- subsequent data

- or more of the sensors

fing 4 second,

indica

i subsequent posiiion

- associated with the other

specific location within t
fsuch as
- or have

- also be

Fa Luxeon® white LED such as EXHEL-XXXX will have a colder
- wavelength and spatial ght distritn
i necessarily related to
may be deemed a separate grouping due to a functior
- either exclusively or in con
L chaster 37

- SLS may be used, albeit at different intensities, for

functions and th

fion

rit and scope of the inve

3

| deemed

10 be covered by the invention without departing from the

sparit ot scope of the following claims.
"'{'53:13-37
In FIG

6 a headiamp 270 of a land, sea or air vehicle 271 is shown

w 272, side view of a section 273 and top view of a

section 274, A discreet SLS light source such as an LED 275 with

fre cluster 276 hag a specific spatial light

- distribution, eotor wavelength and aiming relative to the vehicle

straight ahead, and or downwards and or oft towards the

nght or lefl. The SLE may have cue lunction and be monochromatic

a many junctions and provide a wide spectral power

- distribution and the power (o the SLS may be varied. An SLS can

a “white” LED. For example a typical “white” LED such as

“bluish” 4,500K color temperature. LED 277 at a second focation

- within the same cluster may have a similar or dissimilar aiming,

sion. The concept cluster shown

| by the daghed lines, is used to describe a control function and s not

ontiguous placement. In general a cluster

junction with other clusters or sub-

chusters, such as high beam function versus a second

& which may provide a parking light function. The sane

both the above

ug clusters may overlap and be discontinuous.

130
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- A possible control system for such purposes is described in U8, Pat
- Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 nided: A
- Continuously variable headlamp control incorporated herein by

reference. The patent describes how continuously variable

i headlamps offer greater flexibility for roadway ilumination but
- offer challenges in automatic conirol design. Fach continuously

variable headlamp has an effective tHlumination range varied by
| changing at least one parameter from a set including horizontal
direction aimed, vertical direction atmed, and intensity emitted.
Stam discloses 2 5 system for automatically controliing continuously
variable headiamps on a controlied vehicle inchides an imaging
systern capable of determining lateral and clevational focations of

| headlamps from oncoming vehicles and tail lamps from leading

45:45-57
In another embodiment using the camera 197, the controller 188
| instructed to identily and track a roving speaker during a video
presentation. A signaling device is used by the speaker to allow the
pattern recognition program to initially lock-on and recognize a
target attribute as is known in the art of object tracking. The
signaling device can be a laser light pointer 283 aimoed at the camera
or a hand beld remaote control 281 in communication with the
camera vision systemn. The controlier 195, based on the camera fuput
rans the pattern recognition routines, derives the coordinates and
erates wstructions to drive the specific Hght sources with
a.immg:\; which will project light at the speaker as the speaker move

L about the room.
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o

- The present invention is in the field of radiation prod uciﬂg devices.

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

night vision, UV or visible light curing, medical Xerays and other
radiation uses are covered as well. General lighting fixtures
otherwise known as luminaires will be used as the priwary example
whiile other irracdiating devices such as infrared heaters arve covered
as well, The invention relates to multiple Hght source iih;minaﬁng
devices tntended 1o replace tncandescent, Huorescent and Hi

- luminaries in general and specialty lighting applications.

- B8:3-14
| There has thus been shown and described, among other things, a

ign and

- multiple-source lighting technology which aliows for the des
- construction of Hluminating devices, Maony changes, modifications,
- variations and other uses and applications of the subject invention

- wall, however, becowe apparent to those skilled in the art after

o~

f considering this specification and the accompanying drawings

- which disclose the preferred embaodiments thereof. All such

- changes, modifications, variations and other uses and applications

- which do not depart from the spirtt and scope of the invention a
- deemed to be covered by the wvention without departing from the

- spirit or scope of the following claims.

- control a second

pi

ibsequent change, to one

¢ elernents by operating and not operating,

- grmore characteristics of . ¢ at full power or at a fraction of, either partially or in unison,

e heht

that is - generate light with optimal intensity, spectral distribution, and

subseque ﬁix directed
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i spatial distribution of intensity and spec

towards the ©

that diminishes glare to the

- driver of the other vehicle

- when the other vehigle is

- at the second position,

¢ The discrete hight emitiing elements by operating and oot operating,

waffic. Analysis by a detector or an imaging system of the oncoming |

ciral dmnbumm for the

- viewing task at hand.

- The digital headlamp solves this problem by autematically sensing

X

tthe angle of the headlamp assembly and will eraploy 1 real time
- only the properly aimed light sources to illaminate 50 as not to glare

- oncoming traffic

19:26-30

b

- at full power or at a fraction of, elther partially or in unison,

- generate light with optimal intensity, spectral distribution, and

spatial distribution of intensity and spectral distribution for the

L viewing task at hand.

- The digital headlamp solves this problem by avtomatically sensing
- the angle of the headlamp assembly and will employ in real time
- only the properly atmed fight sources to dluminate so as not to glare

fgncoming traffic

52:54 - 53:4

 Additional features can include an optional very narrow flashiight
type of beam. Present day LEDS come in very narrow aimings such
as two half angle 8 degrees which may not be narrow enough {a 10
meter spread for 150 meters down the road which may be

sufficiently aimed to the right) but with need, smaller angles are also
feasible. Such a beam at the cotrect narrow aiming can continue 1o |

i ithuminate far ahead (n high beam} without blinding cucoming
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L

- determine which exact aiming is the maximum allowable for any

- given raffic sttuation and road fayout.

| Using color and pattern recognition technigues it is possiblie to
- determiine what is a sign. It is then possible to provide the equivalent |

i of “task lighting” and use the controllier and properly atmed SLS to

- follow and Hluminate distant overhead and roadside signs for a
- longer time, yet not blind oncoming traffic due to the narrow bear.
[ 22:14-22

It a DLF i is posaible to combine a task light having a very narrow
| “spot” beam al the correct aiming with a general area lighting
“flood” beam into one fixture. The digital Hehting fixwure is
posittoned according to recommended lighting practice near a
workstation and correctly oriented such that the DLF gives a wide
(though still controlled, so as not to cause glare on a computer

- display) geveral Humination distribution as well as a narrow

- distribution aimed at the desktop for ligh intensity task lighting.

45:45.57

In another embodiment using the camera 197, the controller 1958
instructed to identify and track a roving speaker during a video
presentation. A signaling device s used by the speaker to allow the
paitern recognition program fo initially lock-on and recognize &

target atiribute as 13 known in the art of object tracking. The

signaling device can be a laser light pointer 202 aimed at the camera
or a hand held remote control 281 1o communication with the |
camera vision system. The controlier 195, based on the camera inpuwt

| runs the pattern recognition routines, derives the coordinates and
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e

- atmings which will project Hght at the *«p%ku as the speaker move

tabout the room.

1:25-36

The present invention 15 in the feld of radiation producing devices
Morve particularly, the present tnvention 18 1n the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
night vision, UV or vigible Hight curing, medical Xerays and other
radiation uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used as the primary exaropie
while other trradiating devices such as infrared heaters are covered
as well, The invention relates to multiple light source ilominating
devices tntended to replace incandescent, Huorescent and HID

luminaries in general and specialty lighting applications.

98314

There has thus been shown and described, among other things, a
multiple~-source lighting technology which allows fur the design and
consiruction of iluminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disciose the preferred embodiments thereof. Al such
changes, modifications, variations and other uses and applications
which do not depart from the spirit and scope of the invention are
deemed 1o be covered by the invention without departing from the

~

i apirit or scope of the following claims.
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f Yluminating device of

P claim 64, wherein;

s22742

dataincludesimage data, A possible control system for such purposes is described in U S, Pat. |

b

Mo, 6,281,632 by Stam, et-al from Aug. 28, 2001 tded: A
Contimnousty variable headlamp control incorporated herein by
reference. The patent describes bow continucusly variable
headlaraps offer greater Hexibility for roadway Hlumination but
offer challenges in automatic control design. Each continuously
variable headiamp has an effective ilumination range vatied by
changing at {east one parameter from a set inchuding horizontal
direction aimed, vertical direction aimed, and intensity emitted.
Stam discloses a system for automatically cantmi.‘iing continuously

- variable headlamps on a controlied vehicle includes an imaging

stem capable of determining lateral and elevational tocations of

heaﬁﬁamps from oncoming veincles and tall famps from leading

P at leastone of the fisstox

- second change io i The discrete light emitting elements by operating and not operating,
- characteristics of lght - at full power or at a fraction of, either partially or in unison,
P associated with at least - generate light with optimal intensity, spectral distribution, and

one of the firstor second | spatial distribution of intensity and spectral distribution for the

cluster of LEDs includes.  viewing task at hand.

- atleast one of a change {o

M

- golor, 10 intensity, or @

- change of at least one LED
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- of the respective cluster to

| a non-emitiing state:

- atleast gne of the first 83:27-37 :
cluster or the second - The concept cluster shown by the dashed lines, is used to describe a

clusteringludes a plurality, - control function and is not necessarily related to contiguous

of the LEDs and atleast  placement. In general a cluster may be deemed a separate grouping
oneof the first gluster or. © due to & function 1§ performs, either exclusively or in conjunction

the second cluster includes © with other clusters or sub-clusters, such as high beam function

- non-conticuous LEDs: and  versus a second cluster 278 which may provide a parking light
Ffunction. The same SLS may be used, albeit at different intensities,

for both the above funciions and thus clusters may overlap and be

| discontinuous.

45:52-57
- subsequently directed - The controller 198, based on the camera input runs the pattern

towards the other vehicle, | recognition routines, derives the coordinates and generates

- in determined based at - instructions to drive the specific light sources with almings which
. least in part on known - will project light at the speaker as the speaker move about the
i directionality of Hght L room.

emitted by the respective

- firstor second cluster - 25:5-9

- exiting the at least one - The direction of Hght exiting from the DLF as a whale or from

h SLS individuaily is controliable by optical elements 6, such ag
reflective surfaces and or refractors, and may be electronically

- variable optical elements.

137
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- Hluminating devies of

- claim 64, wherein the

o

- The present invention is in the field of radiation prod uciﬂg devigces,

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

night vision, UV or visible light curing, medical Xerays and other
radiation uses are covered as well, General lighting fixtures
otherwise known as luminaires will be used as the primary example
while other trradiating devices such as infrared heaters are covered
as well, The invention relates to multiple Hght source iih;minaﬁng
devices tntended 1o replace tncandescent, Huorescent and Hi

- luminaries in general and specialty lighting applications.

L B8:3-14
' There has thug been shown and deseribed, among other things, a

ign and

multiple-source lighting technology which aliows for the des
construction of Hluminating devices. Many changes, modifications,
varigtions and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disciose the preferred embodiments thereof. All such

- changes, modifications, variations and other uses and applications

- which do not depart from the spirtt and scope of the invention a
- deemed to be covered by the wvention without departing from the

- spirit or scope of the following claims.

- 51:43-47

ent advances in automobile lighting inchude Adaptive Frootal-

&

lighting Systems which aid i
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- menmory further stores

nstructions that when

i exeouied by one or mors

- processors of the

- controiler, enable the

- controller to:

i identiiy an upcoming road

curvature along a road on

which the motor vehicle is

- accommodate the

upcoming road curvature
by adaptation of a light

pattern of at least one of

the headlamps.

in the road. In thes

yetems the light di istribution patier

- and color spectrum will be changed according fo the instantaneocus

i

- voad conditions at hand.

51:43-47

Present advances in automobile lighting include Adaptive Frontal-
lighting Systems which aid in seeing around curves and other
features tn the road. In these systems the light distribution patiern

- and color spectrum will be changed according to the instanianecus

road conditions at hand.

Present advances in awtomobile lighting include Adaptive Frontal-
Lighting Systerns which atd in seeing around curves and other
features tn the road. In these systems the light distribution patiern
and color spectrum will be changed according to the instamianecus
road conditions at hand. In these systems the Hght distribution
pattern and color spectrum will be changed according to the
instanianeous road conditions at hand. Thus, the headlamp now has

- much more flexibility than the high beam/low beam variation of

today. Atany instant in time the intensity, spectrum and beam

pattern of the headlamp may be varied as a function of the drivers
intend, fay of the road and environmendal factors. A GPS system on
the car may also let the headlamps system know of curves up abead,
one way traffic and others factors such the headlarop may be

- operated in the optimal mode at that instantaneous location.

0729
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- 67. (New) The

illuminating device of

claim 66. wherein:

- 19:26-30

second change fo The discrete Hght emitting elements by operating and not operating,
characieristics of liglhe at full power or at a fraction of, eitther partially or i unison,
associated with at lgast enerate light with optimal intensity, spectral distribution, and

one of the first or second s;pa.ii al distribution of intensity and spectral distribution for the
cluster of LEDs includes viewing task at hand.

atleastone of a change i

- color, o intensity, or g

- change.of aileastone LED

of the respsciive cluster (o

& non-emiting state;

- atleast one of the first
| cluster gr the second - The concept cluster shown by the dashed lines, is used to describe a

- cluster ingludes a plurality, | control function and is not necessarily related o contiguous

Cofthe LEDs and atfeast.  placement. In general a cluster may be deemed a separate grouping

Coneof the frstolusieror. due to a function it performs, etther exclusively or in conjunction

“f).,

- the second cluster includes  with other clusters or sub-clusters, such as high beam function

- non-contiguous LEDs: versus a second cluster 278 which roay provide a parking light
funetion. The same SLS may be used, albeit at different intensities,
- tor both the sbove functions and thus clusters may overlap and be

P disconiihuous.

140
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is directed or

- subsequently directed - The controller 198, based on the carpera input runs the pattern

- towards the other vehicle | recognition routines, derives the coordinates and generates

s determined hased g - instructions to drive the specific light sources with simings which
leastin parton known f will project light at the speaker as the speaker move abowt the
- directionality of light oo,

P emitted by the respective

- first or second cluster

Cexiting the atleagt one

headlamp; and

45:52-87

ihe memory further stores

ngtructions that, when The controlier 198, based on the camera input runs the pattern
executed by one or more recognition routines, derives the coordinates and generates
processors of the mstructions o drive the specific Hght sources with aimings which
controifer, enable the will project light at the speaker as the speaker move about the

controller to accommaodate OO

i the road curvature by

- changing Uiuminationin at |+ 25:5-9

lgast a direction of the The divection of Hght exiting from the DLF ay a whele or from
road curvature by cach SLS individually is controllable by optical elements 6, such as
adaptation of the light reflective surfaces and or refractors, and may be electronically
paitera in at least one of variable optical elements.

- color, intensity.or spatial

1:25-36

distribution by

modification of Haht The present tnvention is to the field of radiation producing devices,
assogiated with goe or Maore particularly, the present tovention s in the technical field of
more of the LEDs. lighting fixtures. However, radiation used for headlamps, heating,

| night vision, UV or visible light curing, medical Xoravs and other

W
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- otherwise know

- as well. The invention relates o

- devices intended to replace fncandescent,

- muitiple-sonrce lighting

- construction of illuminating de

- which do not depart from the sphy

i deemed o be cov

diation uses are covered as well, General

Highting imm

© as luminaires will be used as the primary example

- while other trradiating devices such as infrared heaters are covered

multiple heht source 1Hluminating

fuorescent and HID

- luminaries in general and specialty lighting applications.

98314

' There has thus been shown and described, among other things, a

echnology which allows for the design and

vices, Maony changes, modifications,

variations and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disciose the preferred embodiments thereof. All such

- changes, modifications, variations and other uses and applications

rit and scope of the invention a

M

rered by the tnvention without departing from the

- apirit or scope of the following claims.

s

o

-

illuminating device of

Cclam 66, wherein the

- identification of the

Cupeoming road curvature

instructions to drive the specific light soure

i based at least in part on

- map data and wherein the

adapiation of the light

=
b
B
e
N
&4
o

The controlie ased on the camera input runs the pattern

vecognition routines, derives the coordinates and generates

-es with aimings which

Al project light at the speaker as the speaker move about the

P room.,
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25:5-9

[,

G at

st in

pagtern i

- part on the map data,

- night viston, UV or visible lig

- radiation uses are covered as well.

- considering this speg

- The direction of Hght exiting from the DLF as a whole or from each

-8 individually is controllable by optical elements &, such as

- reflective surfaces and or refractors, and may be electronteally

t variable optical elements.

~

The present invention is in the field of radiation producing devices.

- More particularly, the present invention s in the technical field of

Flighting fudtures, However, radiation used for headlamps, heating,

1

i
iy

 curing, medical Xerays and othe

4
H

General lighting fortures

otherwise known as luminaires will be used as the primary example
while other irradiating devices such as infraved heaters are covered
as well. The invention relates to muitiple Hght sonrce illuminating
devices intended to replace incandescent, Hluorescent and HID

- luminaries in general and specialty lighting applications.

98314

There has thus been shown and described, among other things, a
muitiple-source lighting technology which allows for the design and
construction of Hluminating devices. Many changes, madifications,
variations and other uses and applications of the subject tnvention

- will, however, become apparent to those skilled in the art after

fcation and the accompanying drawings

- which disclose the preferred embodiments thereof. All such
- changes, modifications, variations and other uses and applications

 which do not xiqfast from the spirii and xnp of the invention are
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69. New) The

illuminating device of

claim 66, wherein the

identification of the

- upcoming road curvature

is based at least in part on

sensor data provided by

- one or more of the sensors

- deemed to be covered by the invention without de m*mo from the

of the vehicle and wherein

the adaptation of the light

pattern is based at least in

part on the sensor data.

70, (New) The

illuminating device of

clatm &4 {urther includine

L one oF more opical

i contred elements to control

light emitied from one or

more of the LEDs.

- spirit or scope of the following clairas.

514347

- Present advances in automobile lghting include Adaptive Frootal-

lighting Systems which aid in seeing arcund curves and other
| features 1o the road. In these systems the hight distribution patiern

- and color spectrum will be changed according to the instantaneous

oad conditions at hand.

25:5-9

The direction of light exiting from the DLF as a whole or from each
SLS individuslly is controllable by optical elements 6, such as
reflective surfaces and or refractors, and may be electronically

- variable optical elements.
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for New Claims

¥

 dluminating device of - The direction of light exiting from the DLF as a whole or from each

-8 individually is controllable by optical elements &, such as

- claim 70, wherein the

optical control elements.  reflective surfaces and or refractors, and may be electronteally

include at least one of gue. - variable optical elements.

- or more reflectors,

frefractors or lenges,

~72. (New) An illuminating -

- device having automatic

Claim 6 of the ‘551 Patent

control of the light

provided to an illuminated

- area comprising:

_Claim 6 of the ‘551 Patent

- ingorporating luminating

device elements, whersin Fig. 15 (bottom):

fthe structure comprises a

i motor vehicle,;

L e
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53:45-54:47
Thus when following another vehicle, assuming, as drivers have
reported, that they find yvellow incandescent colored headiamps fess
oftfending than the HID blue-white color, the external
controiler 279 which receives traffic data from sensora 288 .. 2
cluster 281 would be used to tiluminate around a corner. Thos when
the turn todicator has been selected or the steering wheel has been
rotated by the driver, the DLF headlamp is powered by the
controlfer o tuminate sideways at angles which according to the
apeed of travel is correct. {A driver can't make a 90-degree turn
traveling 90 kph but from a stop, the turs may be around 8 corner.}
In a preferred embodiment a muliitude of LEDS in 281 are
differently aimed in top view 374 showing the top view of the
| chuster 382 with SLS 283 angled less outwards and 818 284 angled
maore outward with the forward aiming {distance ahead of the
vehicle} of the more angled SLS 284, closer n for tlluminating
sharp turn, than that of the less angled SLS 283 tor a shallow curve.
 Side sectional view 273 shows a general downward atming with
SL8s of front view 272 cluster 288 corresponding to
cluster 286 shown from the side. The cluster 286 18 the most angled
downward such as for a stow driving as in a parking light type of
application where the 1dea is not to cause glare vet be seen. The
parking hght function can also be done with higher asgled LEDs by
just lowering the intensity to very low non-glaring intensities.
Cluster 287 of the frong view would be the main thaminating
workhorse and s shown in side view 273 as angled .83 i
cluster 288 and top view 274 as cluster 288 The top
cluster 276 shown in side view 273, aa 290 would perform alone or

}

in tandem with part of 287 the high beam lighting function. .. In
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metions in

re embodiment the digital headiamp carries out all th

ey

& single unit 278 SL8s have ditferent locations and

atmings 291 and 292 to carry out the functions. In ancther
embodiment 293 the spotlight sign tluminating function or corner
lighting fumction is in 4 separate package 294 with its aiming 298.
The tow and bigh beam lighting is accomplished with

fixture 296 and s general atming 297 The separate units may be
dictated by design or sales considerations and yield more flexibility
but are within the scope of the overall integral digital lamp headlight
device. The controller 279 will addresses the power supply of each |
DUF headlamp 278, 296 and 294 independently such that each lamp

J

- performs its functions separately.

& plurality of tndividually Claim 6 of the ‘551 patent

controllable LEDs

ingorporated in the Fig. 15 (top):

& ]

structure via at least one

headiamp mounted to the

- siugture, each headlamp
including at least oue of

the LEDs. the LEDs 1n
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! s shown

- In FIG. 16 a headlamp 278 of a land, sea or air vehicle 271 is
in front view 272, side view of a section 273 and top view of a

74 A discreet SLS light source such as an LED 278 with

cation within the cluster 276 has a specific spatial light
distribution, color wavelength and aiming relative to the vehicle,
such as straight shead, and or downwards and or off towards the
right or left. The SLS may have one junction and be monochromatic
or have a many junctions and provide a wide speciral power
distribution and the power to the SLY may be varied. An SLX can
also be a “white” LED, For example a typical “white” LED such as
a Luxeon® white LED such as LXHE-XXXX will have a colder
“bluish” 4,500K color temperature. LED 277 at a second location
within the same cluster may have a similar or dissimilar aiming,
wavelength and spatial Hght distribution. The concept cluster shown
by the dashed hines, 1s used to desaribe a control function and 13 not
necessartly related to contignous placement. In general a cluster
may be deemed a separate grouping due to a function it pertorios,
aither exclusively or in conjunciion with other clusters or sub-
clusters, such as high beam function versus a second

cluster 278 which may provide a parking light function. The same
SLS may be used, albeit at different intensities, for both the above

functions and thus clusters may overlap and be discontinuous.

1318
- Ag ysed herein, the term “light source”, LED or “solid state light

- source” means any system that is capable of receiving an electrical

i aignal and producing light in response to the signal. Thus, the term
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i electronic circuitry

- apparatus for the

controlled powenng of the

i dies that are individually

LEDs and other elements

- of the Hluminating device

i elements:

OIL O MOTe ProCessors,

| QNG OF MOFe SeNSOrs,

including one or more

i cameras, placed on the

structure for detecting

- coordinate-specific

mation about the

- and/or fee

niconductor hcs that

- produce or emanate Hght in response to current, organic LEDs,

electro-luminescent sirips, and other such systems. fncandescent and |

- discharge light sources are also included and multiples of
i incandescent and discharge light sources also provide a digital
luminaire. In an embodiment, a “Hght source” may refer to a single

- lght emitting diode package including multiple semiconducior LED

contralled.

o

- Claim 6 of the ‘551 patent

18:23-29

v a preferred embodiment the DLF 1s provided with an onboare
i ferred embod tthe DL { i board

controller. The controller may be a computer board, embedded
device, a Digital Signal Processor, sic. In general, the term “logical
controller, controfler or computer” can be broadiy defined to

| encompass any device having control circuitry or a processor which
executes instructions from a memory medium,

“ Claim 6 of the 551 patent

- 25:34-42
- In a preferred embodiment the DLF contains logic contral

felectronics unit 7. Logie control electronics unit, 7, receives toput

dhack

from motion, intensity and/or spectral sensors §, or
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at le

- illuminated area

one of said cameras in

| communication with

- communication with at

- least one of the one or

P InOre processons;

acontroller, including at

least one of the one or

| more Processors,

integrated with the

- structure via mounting, in

- communication with the

LED controlling power

- electronic circuitry

. apparatus, said controller

- parametet

- from mannal control button ® and in

S OF NS On

$ OF dﬁcre

Teas
{f the power to one or more of the SLE 1o effect the
has stored

ed change. That is, the control logic unit 7

rs for intensity and spectral distribution and operates the

7

.S lamp within the predefined range.

25:53-67

- Sensors 8 include any of the following: Heht, temperature and

motion detection devices.
may be used: A photo
detect a specift
set which would then tndicate how*
# wide spectram photo detector that irrespectiv
the intensity of

- visnal sensitivity curve. The optical se

4
H

Two types of optical defection sensors

o detector with specific speciral sensitivity to
color. For example a standard red, blue and green
“white” the light ts. Alterately,
¢ of color measures

each excited die asitis test fired, based on the eye

]

ensor may be lensed and

- capable of forming an image, that is a camerz and the detector may

- be a detector array of photodiode pixels. The detector array may be

a2 CMOS or CCD VSLI array and may be movnochromatic or color

i as in a monochromat

cor digiial camera. Such arrays are readily

- available in mega-pixel resolution,

Claim 6 of the ‘551 patent

25:34-52

| fo a preferred evobodiment the DLF contaius fogic control

i electronics unit 7

. Logic controf electronics unit, 7, receives input

- and/or feedback from motion, intensity and/or spectral sensors 8, or

- from manual control button 9
i ot shuts ¢

P desired change. That i

and tncreases oF decreasss or rns on

o~

Y the power to one or more of the SLS 1o effect the

is, the control fogic unit 7 has stored

b

s
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- arranged to process the - parameters for intens

ates the

ibution and \,p

J

- information communicated | MSLS tamp within the predefined range. The control unit may

- from the cameras and to | includs a DSP or computer with siorage media, computer

- automatically control the = aigorithins, signal input snd cutput electronics, analog to digital
- light provided to the converters, and communications elements to carry out infeusity,
- illuminated area; and - distribution, dimming and color balance control. Compute‘r

aigorithms and instruction sets 7A are induced by the logic
controller to manipudate data, calculate results generate output

| signale and raintain the operating parameters within the
specifications. Measured parameters are checked against the siored

and the control circuitry adjusts the power to SLS

| 83:48-58
. the external controller 279 which receives traffic data from

sensors 289

- memory storing - 25:42-50
. instructions that, when - The control unit may include a DSP or computer with storage

- executed by one or more | media, computer algorithrus, signal fnput and output electronics,

- processors of the - analog to digital converters, and conumunications olements to carry
- controller, enable the - out intensity, distribution, dimming and color balance control.
- controller to: - Computer algorithims and instruction sets TA are induced by the

logical controller to manipulate data, caloulate results generate

- output signals and maintain the operating parameters within the

| speciiications.

5434547

- The controlier 279 will addresses the power supply of each DLF
headlarap 278, 296 and 234 independently such that each lamp
performs s functions separately.
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determme a target based on

ﬁrst data from one or more

f of the sensors;

P oM M s

frums the pattern recognition rounfines

In another embodiment usi ing the camera 197, the controller 198 is

jnstructed to wdentify and track a roving speaker during a video
presentation. A signaling device is used by the speaker to allow the
paifern recognition progran fo iitially lock-ou and recognize 2
target attribute as is known in the art of obyject tracking. The

signaling device can be a laser light pointer 202 atmed at the camera

- or a hand held remote control 281 in communication with the

camera vision system. The controlier 195, based on the camers mpm

derives the coordinates and

= 'y

ght sources with

<

nerates instructions fo drive the specific i

aimings which will project light at the speaker as the spealier move
about the room. It is to be understond that in g theater lighting
application there 15 no need for a preprogrammed moving light
using motoess to change position. Instead a fixed DLF or ADLF mth
rltiple Bght sources powers the vecessary light sources to
illuminate the performer as he or she moves about the stage. This
actually is similar to the banks of shuttered lights used i present
day stage lighting. Guly now the digiial aspect of diserete multiple
light sources allowing for a smooth transition of aimings with
nstantaneous contred of almost infinite vanation of spectrum and

intensity is accomplished.

E0:37-86

The digital ighting concept is extended to transportation vehicle

- applications. A headlamp for an automobile uses muliiple Hght

sources based on electro luminescence of semiconductor junctions,

i The proposed unique approach is 1o combine the lighting

ngineering function e, the correct Hight distribution, color
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- spectrum and level ne
famp such that the digital lamp obviates the need for additional hight
controls and fixtures. The digital elecironic lamp utilizes ¥ the
energy and has over 100,000 hours lifetime versus 2000 for an
apfomotive incandescent lamyp and can be rapidly swiiched oun and
off without deleteriously affecting lifetime. {{Juite the opposite, off
fime 18 not part of the Hfetime). The multiple light-source, digital

3

an electronic headlight which provides the driver with th

- devige, 18
L correet aiming, tHumination level and distribution {e.g. parking
F lights, low beam, high beam, lighting around curves and corners)

¥

ased on input from the vehucle's speed, steering whee! position
pal

- turn signal indicator and detection of approaching headlights.

52:62-5314

v}

system of the oncoming

p

Analysis by a detector or an imaging

ghts for example) can be used to

&

- vehicles position {using its headl
- determine which exact aiming is the maximum allowable for any

- given fraftic situation and road layout.

color and patiern recognition techmigues i is possible to

- determine what is a sign. It is then possible to provide the squivalent |
- of “task lighting” and use the controller and properly aimed SLS 1o
follow and llumunate distant overhead and roadside signs fora

| longer time, yvet not blind oncoming traffic due to the narrow beam.

12536

- The present invention is in the field of radiation producing devices.

i More particudarly, the present invention 1s in the technical field of
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determine a first target

location based on the first

i considering this specification and the accompanying drawings

 data;

¢h

radiation uses are covered as well, General lighting fixtor

- otherwise known as luminaires will be used as the primary example
- while other irradiating devices such as infrared hesters are covered

fas well. The invention relates o multiple Hght source ilfuminating

devices intended to replace incandescent, fuorescent and HID

- humninaries in general and specialty lighting applications.

95:3-14

There has thus been shown and described, among other things, a
multiple-source lighting technology which aliows for the design and
construction of iHluminating devices. Many changes, modifications,
varigtions and other uses and applications of the subject invention

L will, however, become apparent to those skilled in the art after

which disclose the preferred ernbodimnents thereof, All such

changes, modifications, variations and other nses and applications
which do not depart from the spirit and scope of the invention are
deemed 1o be covered by the tnvention without departing from the

spirit or scope of the folle f«:ing.; claims.

A possible control system for such purposes 1s deseribed in U8, Pat |

~

Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 dded: A
Continuousty vanable headlamp control incorporated herein by
reference. The patent describes how continuously variable
headlamps offer greater flexibility for roadway ilumination but

- offer challenges in automatic control design. Bach contivuously

o

arighle headiamp has an effective lumination range varied by

ansmg at least one pma*ﬂetsz from a set including horizontal

154
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- direction aimed, vertical direction aimed, and mu:cnsm emitted.

o

- Stam discinses a system for antomatically controliing continuously

4

- variable headiamps on a controlied vehicle includes an imagiﬁg

u capable of determuning lateral and elevational locations of

f beadlamps from oncoming vehicles and tail lanmps from leading

- 45:45-57
o another embodiment using the camera 197, the controller 198 {g

wstricted to identidy and track a roving speaker iih.iring a video

&

ot
o
st
S
[e]

e is used by the 10 aliow th

presentation. A signaling
pattern recognition program to initially lock-on and recognize a
target attribute as is known 1o the ant of object tracking. The

signaling device can be alager B gh‘ pointer 282 aimed at the camera
or a hand beld remate control 281 in communication with the

camers vision systern. The controlier .§.9§ based on the camera input
runs the pattern recognition routines, derives the coordinates and
generates nstructions to drive the specific ight sources with

aimings which will project light at the speakier as the speaker move

- about the room.

1:25-36

The present invention s in the feld of radiation produciog devices.
More particnlarly, the present invention is in the techuical tield of
fighting fixtures. However, radiation used for headlamps, heating,

night vision, UV or visible light curing, medical Xorays and other

| radiation nses are covered as well, General Hghting fixtures
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select a cluster of the

LEDs having light

associated therewith that is

directed at the target,

determined based on the

first target location;

95:3-14

- There has thus been shown and described, among other things, a

- multiple-source Hghting technology which allows for the design and
- construction of illuminating devices. Many changes, modifications,

Fvariations and other uses and applications of the eubject tnvention

will, however, become apparent 1o those skilled in the art afier

considering this specification and the accompanying drawings
which disclose the preferred embodiments thereof. Al such
changes, modifications, variations and other nses and applications
which do not depart from the spirit and scope of the tnvention are

- deemed to be covered by the invention without departing from the

<&

- spirit or scope of the following claims,
- 53:13-37
In FIGL 16 a headlamp 270 of 2 land, sea or air vehicle 271 is shown

- in front view 272, side view of a section 273 and top view of

faection 274, A discreet SLE light source such as an LED 278 with
- specific location within the cluster 276 has a specific spatial light

- distribution, color wavelength and airning relative to the vehicle,

N

- such as straight ahead, and or downwards and or off towards the
L vight or leff. The SLE may have ove junction and be monochromatic
i of bave a many junctions and provide a wide spectral power

- distribution and the power to the SLS may be varied. An SLS can

also be a “white” LED. For example a typical “white” LED such as

- a Luxeon® white LED such as LXHL-XXXX will kave g colder

Fbluish” 4 500K color te ﬁpﬁ‘{dmm LED 277 at a second location
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within the same cluster may have a similar or dissimilar aiming,
wavelength and spatial light distnibution. The concept cluster shown
by the dashed lines, is used to describe a control function and is not
necessarily related to configuous placement. In general a cluster
may be deemed a separate grouping due fo a function i performs,
either exclusively or in conjunction with other clusters or sub-
clusters, such as high beam function versus a second

cluster 278 which may provide a parking Hght function. The same
SLS may be used, albeif at different intensities, for both the above

Ffunctions and thus clusters may overlap and be discontinuous.

12742
- A possible control system for such purposes is described 1 US. Pat.

No. 6,281,632 by Stam, et-al from Aug. 28, 2001 tded: A

Continupusty variable headlamp control incorporated herein by
reference. The patent describes how continuously varisble

headlamps offer greater flexibility for roadway iHumination but
offer challenges in automatic control design. Each continuously
variable headiamp has an effective tlumination range varied by
changing at least one parameter from a set including horizontal
divection aimed, vertical direction aimed, and intensity emitied.

stam discloses a system for automatically controliing continuously

variahle headlamps on a controlied vebicle includes an imaging
i system capable of determining lateral and elevational locations of

- headlamps from oncoming vebicles and fail lamps from leading

- vehicles.
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In ancther embodiment using the camera 197, the controller 19515
jnstructed to wdentify and track a roving speaker during a video
presentation. A signaling device is used by the speaker to allow the
paifern recognition progran fo iitially lock-ou and recognize 2
target attribute as is known in the art of obyject tracking. The

signaling device can be a laser light pointer 202 atmed at the camera
or a hand held remote control 281 in communication with the |
| camera vision system. The controlier 195, based on the camera input

derives the coordinates and

= 'y

frums the pattern recognition rounfines

ght sources with

<

wwrates instructions to drive the specific it

- atmings which will project Hight at the speaker as the speaker move

i about the room.

12536

The present tovention 15 1o the fleld of radiation producing devices.
More particularly, the present invention is in the technical field of
Lighting fixtures, However, radiation used tor headlamps, hesting,
night vision, UV or visible light curing, medical Xeravs and other
radiation uses are covered as well, General lghting fixtur

otherwise known as luminaires will be used as the primary exampie
while other irradiating devices such as infrared heaters are covered
as well, The inventon relates to multiple lght source iHluminating

| devices intended to replace incandescent, fuorescent and HID

lurninaries in general and specialty lighting applications.

CB8:3-14
There has thus been shown and described, among other things, a

- multiple-source lighting technology which aliows for the design and

8
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i construction of lominating de

varia

will,

tons and other uses and apphications of the subj got fnverntion

. however, become apparent to those skilled in the art after

widering this specification and the accompanying drawings

which disciose the preferred embodiments thereof, All such

changes, modifications, variations and other uses and applications
which do not depart from the spinit and scope of the invention are
deemed 1o be covered by the invention without departing from the

- spinit or scope of the following claims.

vary illumination provided 52:54-53:4

. to the target by the  Additional features can include an optional very sarrow flashiight

S

. selected cluster, relative to  type of beam. Present day LEDs come n very narrow aimings such
illumination provided to as two half angle 8 degrees which may not be nartow enough (a 10

- areas laterally adjacentto - meter spread for 150 meters down the road which may be

. the target and provided by  sufficiently aimed to the right) but with need, smaller angles ave also |

- at least one LED different : feasibie. Such a beam at the correct narrow aiming can continue to

- from LEDs in the selected  iliuminate far ahead {in high beam) without blinding oncoming

¢ cluster; and traffic. Analysis by a detector or an imaging system of the oncoming
rehicles position {using its headlights for example} can be used to
f determine which exact aiming is the maximum allowable for any

- given traffic simation and road layout.

+ and patlern recognition fechnigues i is possible to
deterrotne what 13 a sign. It ts then possible to provide the equivalent
of “task lighting” and use the controlier and properly aimed SLS o
foliow and iHluminate distant overhead and roadside signs fora

- longer thme, vet not blind oncoming traffic due to the narrow beam.

22:14-22:
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Y Namrow

In a DLF itis possible to combine a task Hght having a v
| “spot” beam at the correct aiming with a general areg Hghting

- “flood” beam into one fixture. The digital lighting fixture is
positioned according to recommended lighting practice near a
workstation and correctly oriented such that the DEF gives a wide
{though still controlled, so as not to causs glare ony a computer
display} general thumivation distribution as well a3 a narrow

Rl

b distribution aimed at the desktop for high intensity task lighting,
: ® gning

452744

It a further ADLY inteiligent ighting systern improvement over
prior-art practice, machine vision is used to control surrounding
luminance, A prime example 18 an office application where a
computer Visual Bsplay Terminal is tn use This is an application
where the quality of the localized task Hghting 18 important,
Contrast plays a wajor role in seeing and glare plays a role in
producing veiling reflections as causing fatigue. The correct
tuminating solution involves the control of surrcunding
{uminances. A prior art workstation design will include partition,
carpet, ceiling and desk surface reflectance which reduce the
fumninance in the workers field of view. Using the ADLFs ability to
recognize the computer screen chatr, desk and swrronnding floor and
ceiling, the tlluminance 1o Jux on each element 18 varied to obtain
the optimal luminance. That now aliows any color schene to be
used by the interior designer on the work cell decor. The ADLEF will
controf the luminance by varyving the spatial light intensity

| distribution over the ditferent surfaces.

160
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- maintain a variance of

illumination provided to
the target relative to the

laterally adjacent areas,

- when subsequent data

i multipte-source Highting technology which allows for the des

| pattern recognition program fo initiall

o

- The present invention is in the field of radiation prod {!Gii’ig devices

- More particularly, the present invention is in the technical field of

- lighting fixiures. However, radiation used for headlamps, hesting,

fpight vision, UV or visible light curing, medical Xeravs and other
| radiation uses are covered as well. General lighting fixtures

- otherwise known as luminaires will be used as the prirary example

while other trradiating devices such as infrared heaters are covered

Fas well, The invention relates o multiple Hght source iiiumimﬁing
Fdevices intended to replace incandescent, fuorescent and Hi

- luminaries in general and specialty lighting applications.

- 95:3-14

' There has thug been shown and deseribed, among other things, a

ign and

- construction of iHuminating devices, Many changes, modifications,
- variations and other uses and applications of the subject invention

- wall, however, becowe apparent to those skilled in the art after

o~

f considering this specification and the accompanying drawings

N

- which disclose the preferred embaodiments thereof. All such

changes, modifications, vartations and other uses and applications

- which do not depart from the spirtt and scope of the invention a
- deemed to be covered by the wvention without departing from the

- spirit or scope of the following claims.

- In another embodiment using the camera 197, the controller 198 s
instructed to tdentify and track a roving speaker during a video

- presentation. A signaling device 18 used by the speaker to allow the

y lock-on and recognize a

e

0751
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. from one or more of the

- cameras indicates a change

in position of the target

relative to the motor

vehicle, by repeating the

determination of target

location, selection of the

- cluster and variance to

illumination provided to

 the target, relative to the

laterally adjacent areas,

based on the subsequent

data.

muitiple g

The

signaling device can be a laser light pointer 282 aimed at the camera

- or a hand held remote control 281 in communication with the
camera vision system. The controller 198, based on the camers input |

fruns the pattern recognition routines, derives the coordinates and

]

| generates instructions o drive the specific light sources with
- atmings which will project light at the speaker as the speaker move

. about the room. It i3 to be understood that in a theater lighting

fapplication there 18 no need for a preprogramumed moving light

using motors to change position. lnstead a fixed DLF or ADLY with

- sourees powers the necessary Hght sources to

- iltuminate the performer as he or she moves about the stage. This
- actually s similar to the banks of shuttered lights used 1n present

| day stage lighting. Ounly now the digital aspect of discrete multiple

o

- light sources allowing for a smooth transition of aimings with
instantaneous control of almost tnfinite variation of specirurm and

imtensity is accomplished.

51:59-65

Additional features include an optional concentrated flashlight type

- of beam to Hluminate distant overbead and roadside sigos, which
- due to the narrow directed beant will not blind oncoming traffic.

| fmage recognition via a cawera will allow the beam to follow the

M

retroreflective sign as the vehicle moves or the signs will be

- provided with a special marker for this purpose.

12536

i The present invention 1s in the field of radiation producing devices.

H

- More particniarly, the present invention is in the technical field of
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lighting fixtures. However, radiation used fo

night vision, UV or visible light curing, medical \«‘”%w and other
radiation uses are covered as well. General lighting fixtures
otherwise known as luminaires will be used as the primary example
whife other irradiating devices such as infrared heaters are coversd
as well. The invention relates to multiple light source fluminating
devices intended to replace incandescent, Hluorescent and HID

o

- luminaries in general and specialty lighting applications.

98314

There has thus been shown and described, among other things, a
multiple-source lighting technology which aliows for the design and
construction of tluminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
Wi ill, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings

which disclose the preferred embodiments thereof. All such
changes, wodifications, variations and other uses and applications
which do not depart from the spirit and scope of the invention are

- deemed 1o be covered by the invention without departing from the

- spirit or scope of the following claims.

73. (New) The

illuminating device of

claim 72. wherein:

the variation of

illumination provided to
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. the target includes

nents by operating and m}t o

]

perating,

- variation in at least one of  at full power or at 4 fraction of, either partially or in unison,

i color or intensity or at - generate light with optimal intensity, spectral distribution, and
least a change of atleast  spatial distribution of intensity and spectral distribution for the
- one LED of the selected | viewing task at hand,

- cluster to a non-emitting

 the cluster includes a

- plurality of the LEDs and The concept cluster shown by the dashed Hnes, 15 used to describe a

. the cluster includes non- control function and is not necessarily related 1o contiguous
- contiguous LEDs; - placement. In general a cluster may be deemed a separate grouping

due to 2 function it performs, either exchusively orin cen} pnetion

with other clusters or sub-clusters, such as high beam function
versus 4 second cluster 278 which may provide a parking hght
function. The same SLY may be used, albeit at different intensities,
for both the above functions and thus clusters may overlap and be
discontinuous.

 the light directed at the 458287

. target is determined based : The contralier 195, based on the camerz input runs the pattern

- atleast in part on known | recognition routines, derives the coordinates and generates
- directionality of light instructions to drive the specific light sources with aimings which

ght at the speaker as the speaker move about the

&

emitted by the first cluster will project I3

exiting from the at least | room

one headlamp: and

- The direction of Hght exiting from the DLF as a whole or from each

-8 individually is controliable by optical elements &, such as
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- variable optical elements.

1:25-36

The present invention is in the field of radiation producing devices.
More particnlarly, the present invention is in the techuical tield of
fighting fixtures. However, radiation used for headlamps, heating,

- night vision, UV or visible light curing, medical X-rays and other

radiation uges are covered as well. General hghting fixtures

while other trradiating devices such as infrared heaters are covered
- as well, The invention relates to multiple light sowrce uminating
- devices intended to replace incandescent, fluorescent and HID

lominaries in general and specialty lighting applications.

95:3-14
-~ There has thus been shown and described, among other things, a
multiple-source Hghting technology which aliows for the design and
construction of thuminating devices. Many changes, modificaiions,
variations and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
| which disclose the preferred embodiments thereofl Al such
changes, modifications, variations and other uses and applications
which do not depart from the spinit and scope of the invention are
deemed to be covered by the invention without departing from the

o~

- spirit or scope of the following claims
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at least one of the first data  82:27-42
or the subseguent data - A possible control system for such purposes is described in U8, Pat
nchudes image data, - Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 nided: A

- Continuously variable headlamp control incorporated herein by

reference. The patent describes how continuously variable

i headlamps offer greater flexibility for roadway ilumination but
- offer challenges in automatic conirol design. Fach continuously

variable headlamp has an effective tHlumination range varied by
| changing at least one parameter from a set including horizontal
direction aimed, vertical direction atmed, and intensity emitted.
Stam discloses 2 5 system for automatically controliing continuously

- variable headlamps on a controlled vehicle includes an imaging

- system capable of determining lateral and elevational locations of

| headlamps from oncoming vehicles and tail lamps from leading

iHuminating devieg of Present advances in automobile lighting include Adaptive Frontal-
claim 72, wherein the lighting Systems which aid in seeing around curves and other
memory. further stores teatures in the road, fn these systems the light distribution pattern
instructicns that when and color spectrum will be changed according o the instantaneous

executed by one ormore road conditions at hand.

- processors of the

comroller, enable the

ontroiler 1o

166

0756



dentify an upcoming road | 51:43-47

curvature along aroad on Present advances in automobile lighting include Adaptive Frontal-

- which the motor vehigle 1s. | Hebting Systems which aid in seetng arcund curves and other

d

ys

- features in the road. In these systems the light distribution patiern
fand color spectrum will be changed according fo the fnstantaneous
- road conditions at hand.

- 81:43-56

- accommeodate the

- upcoming road curvature,  Present advances in automobile lighiing inchude Adaptive Frootal-

- by adaptation of a light lighting Systems which aid in seetng arcund curves and other
pattern of at least one of | features in the road. In these systems the light distribution patiern
the headlamps. and color spectrum will be changed according to the instantaneous

- road conditions at hand. Tn these systems the Heht distribution

pattern and color spectrum will be changed according to the
instantanecus road conditions at hand. Thus, the headlamp now has
much more Hexibility than the high beam/low beam variation of
today. At any instant in time the intensity, spectrum and beam
pattern of the headlamp may be varied as a function of the drivers
jntent, lay of the road and environmental factors. A GPS system on
the car may also lot the headlamps system know of curves up ahead,
one way traffic and others factors such the headlamp may be

- operated in the optimal mode at that instantaneous location.

{New) The

Clhuminating device of

P claim 74, whereiny,

illumination provided 1o
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- the target includes

! varigtion in at least one of

color or intensity or ab

least a change of at least

S of the selected

one Lt

anen-emitiing

- generate light v

nd ﬁ\}f opera atl ng,

bl b

- at full power ot at a fraction of, either pa.r‘siaiiy OF It anison,

with optimal intensity, spectral distribution, and

patial distribution of intensity and spectral distribution for the

viewing task at hand.

Cincludes a plurality of the

LEDS and the selecied

- gluster ingludes non-

- contiouous LEDs:

P controd fu
- placement. In general a cluster
duetoaf

with other ¢

function. The same SLS may be us

- The concept cluster shown by the dashed lines, is used to describe a

nction and s not neceassarily related 1o contiguous

ray be deemed a separate grouping
on it performs, either exclusively or in conjunction

clusters or sub-clusters, such as high beam function

versus a second cluster 278 which may provide a parking hight

ed, albeit at different intensities,

for both the above functions and thus clusters may overlap and be

P discontinuons.

the Lieht directed at the

| target is determined based

part on known

- atleastin

- directionality of light

- emitted by the firsi cluste

instructions to drive the specific light soure

- exiting from the at least

- one beadlanmp, and

48:52.87
| The controller 195 based on the camers input runs the pattern

| recognition routines, derives the coordinates and generates

with aimings which

will project Hght at the speaker as the speaker move about the

o

room

25:5-9
i The direction of light extting from the DLF as a whole or from gach
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- variable optical elements.

1:25-36

The present invention is in the field of radiation producing devices.
More particnlarly, the present invention is in the techuical tield of
fighting fixtures. However, radiation used for headlamps, heating,

- night vision, UV or visible light curing, medical X-rays and other

radiation uges are covered as well. General hghting fixtures

while other trradiating devices such as infrared heaters are covered
- as well, The invention relates to multiple light sowrce uminating
- devices intended to replace incandescent, fluorescent and HID

lominaries in general and specialty lighting applications.

95:3-14
-~ There has thus been shown and described, among other things, a
multiple-source lghting technology which aliows for the design and
construction of thuminating devices. Many changes, modificaiions,
variations and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings
| which disclose the preferred embodiments thereofl Al such
changes, modifications, variations and other uses and applications
which do not depart from the spinit and scope of the invention are
deemed to be covered by the invention without departing from the

o~

- spirit or scope of the following claims
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- the memory further sto

nstructions that when

i exeouied by one or mors

s of the

PBrOCesSOr

- controiler, enable the

- of the road and environmental factors

 may also iet the headlamps system know of curv

- controiler 1o accommeodate

- the road curvature by

chanein

leasta divection of the

- road survatuge by

- adapiation of the light

| pattern in at least one of

- color, intensity or spatial

- modification of Hght

associated with one on

more of the LEDs.
Ty T

illuminating device of

claim 74. wherein the

identification of the

- upcoming road curvature

is based at least in part on

map data and wherein the

adaptation of the light

g illumination in at

- and color spectram will be changed according to the instantan

instant in time the

- headiamp may be varied as a

§:551-86

- At any instant in time the intensity, spectrum and beam patiern of
the headiamp may be varied as a function of the drivers intent, lay
5. A GPS systemn on the

s up ahead, one

way frattic and others factors such the headlamp may be operated in

- the optivnal mode at that instantanecus focation,

i 51:43-57
- Present advances in automobile lghting include Adaptive Frontal-
lighting Systems which aid in seeing around curves and other

features in the road. In these systems the Hght distribution patters

SOus

road conditions at hand. Thus, the headlamp now has much more

- flexibility than the high beam/low beam variation of today. At any

intensity, spectrum and bearn pattern of the

a function of the drivers intent, lay of
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pattern is based at least in

part on the map data

P Yluminating device of

r-r
i
/

- claim 74 wherein the

idenufication of the

- upcoming road curvature

- also let the headlamps

to environmental surroundings such as ambient Hght,

- conditions etc. lighting can be

- Present advances in automebiie lighting include Adaptive §
i features in the road. §

- voad conditions at hand.

- is. based at leastin part on

sensor dats orovided by

flexibility than the h

one or more of the sensers

- of the vehicle and whersin

the adaptation of the light

- pattern is based at lsastin

- part on the sensor data,

| headlamp may be varied as a function of the drivers

optimal mode at that instantaneous location. With sensors

o env

- conditions

system know of curves up ahead, one way

traffic and others factors such the headlamp may be operated in the

- optimal mode at that instantaneous location. With sensors sensitive

fog or snow

adapted to the optimal operating

vegime

51:43-57

Crontal-

- lighting Systems which aid 1n seeing around curves and other

n these systems the light distribution patiern

- and color spectrum will be changed according to the instantaneous

iy ¥ ,
Thus, the headlarop now has much more

gh beanv/low beam variation of today. At any

L instant o Hme the intensity, spectrum and beam pattern of the

intent, lay of

the road and environmental factors. A GPS system on the car may
- also let the headlamps system know of curves up abead, cue way

- traffic and others factors such the headlarp mav be operated in the

sensitive
ironmental surroundings such as ambient light, fog or snow

eie. highting can be adapted to the optimal operating

- illuminating device of

- The direc

tuarther including

claim 72

pon of Heht exiting from the DLF as a whole ot from each

f SLN tndividually 1s coniroliable by optical elements §, such ag
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- one or more optical

- control elements to conirel | variable optical elements.

i light emitted from oone or

more of the LEDs,

| - 25:59
iluminating device of ’E’he direction of light exiting from the DLF as a whole or from each
claim 78 wherein the %I S individually is controtiable by optical elements 6, such as
optical control elements :es gctive surfaces and or refractors, and may be electronically

Cinclude at least one of one. w”ugic optical elements.

- or more reflectors,

- refractors or fenses,

80. (New) An illuminating Claim 6 of the ‘551 Patent

. device having automatic

control of light provided to

- an illuminated area

. comprising:

- astructure for ' Claim 6 of the ‘551 Patent

| incorporating dluminating

- device elements, wherein

- the struciure Comprises 3

P motor vehicle;
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for New Claims

O

53:45-54:47

Thus when following another vehicle, assuming, as drivers have
reported, that they find yeliow incandescent colored headlamps fess
offending than the HID blue-white color, the external

controdler 279 which receives traffic data from sensors 288 . a
cluster 281 would be used to iluminate around a corner. Thus when
the turn indicator has been selecied or the steering wheel has been
rotated by the driver, the DLF headiamp is powered by the

gles which according to the

controfler fo tuminate sideways at ang
speed of travel is correct. (A driver can't make a 90-degree wurn
traveling 90 kph but from a stop, the turn may be around a corner )
In a preferred embodiment a multitude of LEDs in 281 are
differently aimed in top view 2374 showing the top view of the
cluster 282 with SLS 283 angled less outwards and SLS 184 angled

| more outward with the forward aiming {distance ahead of the

4 3

{the more angled SLE 284, closer in for illuminating

<
v
o
e
.
(0]
et
)

| sharp turn, than that of the less angled SLS 283 for a shallow curve,

¢ Side sectional view 273 shows a general downward aiming with
H 5 &
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cluster 286 shown from the side. The cluster 286 is ﬁw most angled

0

downward such as for a stow driving as tn a parking light type of
application where the idea is not to cause glare vet be sgen. The
parking light function can alse be done with higher angled LEDs by
tust lowering the in‘;f:ﬁsity o very low non-glaring intensities,
Cluster 287 of the frount view would be the main Hluminating
wotkhorse and is shown in side view 373 as angled SLSs in
cluster 288 and top view 274 as cluster 28% The top

cluster 376 shown in side view 273, as 298 would perform alone or
w tandem with part of 287 the high beam lighting function. .. In

i one embodiment the digital headlamp carries out all the functions in

- atmings 291 and 292 to carry out the functions. In another
Cembodiment 293 the spotlight sign tlluminating function or comer
i lighting function is in a separate package 294 with its aiming 298,

The fow and hugh beam lighting s acconplished wath

=

B

- fixture 296 and its general aiming 2%7. The separate units may be
- dictated by design or sales considerstions and yield more flexibility
- but are within the scope of the overall integral digital lamp headlight |
device. The controller 27% will addresses the power supply of each
F headlamp 278, 286 and 294 independently such that each lamyp

- performs its functions separately.

- Claim 6 of the ‘551 patent

controllable LEDs

incorporated 1o the

| structure via at least one

- headlamp mounted fo the

174
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the LEDs the LEDs

- communication with g

L DOWEL SOUrce:

- in front view 2
Psection 3

- specific location within the

for have a many junctions an

- Fig. 15 (top):

- w
3T & ¢
J /

53:13-37

- In FIG. 16 a headlamp 270 of a land, sea or air vehicle 271 is shown

72, side view of a section 273 and top view of a

T4 A discreet SL i as an LED 278 with

cluster 276 has a specific spatial light

&2

- distribution, color wavelength and aiming relative to the vehicle,
- such as straight ahead, and ov downwards and or off towards the

- right or left. The SLS may have one junction and be monochromatic

d provide a wide speetral power

i distribution and the power to the SLS may be varied. An SLS can
abso be a “white” LED. For example a typical “white” LED such as

a Luxeon® white LED such as LXHEL-XXXX will have a colder

“hinish” 4,500K color teruperature. LED 277 at g second location

fwithin the same cluster may have a similar or dissimilar aiming,

wavelength and spatal Hight distribution. The concept cluster shown

- by the dashed Hnes, is used to describe a countrol function and is not
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. electronic circuitry

apparatus for the

controlled powering of the

LEDs and other of the

 illuminating device

- elements;

- may be deemed a separate grouping due to a function it performs,

- either exclusively or in conjunction with other clusters or sub-

chusters, such as high beam function versus g second

cluster 278 which may provide a parking light function. The same
- SL& may be used, aibeit at different intensities, for both the above

- funetions and thus clusters may overlap and be discontinuous.

173416

i Asused heretn, the term “light source”™, LED or “solid state light

B &

- source” means any system that is capable of receiving an electrical

ignal and ps"@dusziﬂg ight in response to the signal. Thus, the ferm

t source” should be understood to include Hght emitting diodes

L of all types, Hight emitting polvmers, semiconductor dies that

b

- produce or emanate light in response to current, organic LEDs,

electro-luminescent sirips, and other such systems. Tncandescent and |

discharge light scurces are also included and multiples of
mecandescent and discharge hight sources alse provide a digital
{uminaire. In an embodiment, a “light source” may refer o a single
{ight emitting diode package including multiple semiconductor LED
dies that are individually controdler

* Claim 6 of the ‘551 patent
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5 one Or more processors,

CUE O more Sensus,

including one or more

- cameras, placed on the

! structure for detectine

- goordinate-specific

information about the

- illuminated area and

- positioned to capture

- camera data indicating a

the motor

- target ahead of'f

- In a preferred
- controfler

device, a Fﬁigi

- encompass any device hay

fn a preferved embodiment the DLE

- from manual control button 9 and increases or decrea

i vehicle, at least one of said N

| cameras in eonumunication

- with power, and in

 communication with at

i least one of the one or

| MOIE DrOCEsSOrs,

- moticn detection devices. Two types of optical detec
- may be used: A photo detector with spec
& wide st

- visual sensitivity curve. Th

w.in.i le of forming an §

embodiment the DLF 18 provided with an onboard

The controlier may be a computer board, ermbedded

tal Signal Processor, et In genersl, the term “logical

&

tcontroller, controller or mmputer"’ can be broadly defined to

1

: conttred circuitry or a processor which

- executes instructions from a memory medium,

Claim 6 of the ‘551 patent

25:34-42

contains fogie control

- electronics unit 7. Logic control electronics unit, 7, receives input

- and/or feedback from motion, intensity and/or spectral sensors 8, or

OF furns on

o

b or shuts off the power 1o one or more of the SLS o effect the

N

desired change. That is, the contral logic unit 7 has stor

parameters for wtensity and spectral distribution and operates the

ASES lamp within the predefined range.

C25:53.87

sors & include any of the following: light, teroperature and

ific spectral sensitivity to

- detect a specific color. For example a standard red, blue and green

set which would then indicate how “white” the light is. Alternately,

octrum photo detector that irrespective of color measures

- the intensity of each excited die as it s test fired, based on the eve

¢ optical sensor may be lensed and

that is a camera and the detector may
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i be a detector array of photodiode pixels. The detector array may be

& UMOS or CCD VSLY array and may be monochromatic or color
- as in a moenochromatic or digital camera. Such arrays are readily
available in mega-pixel resolution.

- Claim 6 of the ‘551 patent

ontrotler. including at

leastone ot ihe one o

MOTS PIOCESIONs, 25:34-52

Ungerated with the In a preferred embodiment the BMLF containg logic control
 strueture via mounting, in electronics unit 7. Logic control electronics umt, 7, receives input
communication with the and/or feedback from motion, intensity and/or spi-:fctz"ai sensors §, ot
LER controlling power from manual control button ¥ and increases or decreases or turns on
glectronie circuiiny or shuts off the power to one or more of the SLS fo effect the

- apparatus, said controlisr. | desired change. That is, the control logic unit 7 has stored

- arranged 1o process the - parameters for intensity and spectral distribution and operates the

Cinformation communicated | MSLS larop within the predefined range. The control unit may

- from the cameras and to. include a DSP or computer with storage media, computer

automatically control the, algorithms, signal input and output electronics, analog o digital

flight provided to the - converters, and communications elements fo cary out intensity,
- iluminated area, and - distribution, dimuming and color balance control. Computer

algorithros and instruction sets 7A are induced by the logical
cortrotter to manipulate data, calculate results generate output
signals and maintain the operating parameters within the
specifications. Measured parameters are checked against the stored

| parameters and the conirol circuitry adjusts the power to SLS.

83:48-80
. the external controller 279 which recetves tratlic data from

ors 288

178
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o}

ing

L MenIoy st

nstructions that when

i executed by one or more

- processors of the

controller. enable the

- controller to:

identify, based on data

- received from one or more

of the sensors. a plurality

- of positions associated

with the target as the target

moves relative to the

- motor vehicle; and

i vehicles.

- The control unit may include & DSP or computer with storage
- media, computer algorithms, signal fnput and output electronies,
- analog to digital converters, and conurnunications elements to carry

fout intensity, distribution, dimming and color balance control.

Computer algorithms and instruction sets TA are induced by the

logical controller to manipulate data, caloulate results generate

- output signals and maintain the operating parameters within the

apecifications.

R4:48-47

The controlier 279 will addresses the power supply of each DLF

- headlamp 270, 296 and 234 independently such that each lamp
| performs s funchions separately.

CR33T.432

4 possible control system for such purposes is described in U8, Pat.

- No. 6,281,632 by Stam, et-al from Aug, 28, 2001 tided: A

- Continuously variable headlamp control incorporated herein by

reference. The patent describes how continuously varable

{ beadlamps offer greater Hexdbility for roadway dlumination but
- offer challenges in automatic control design. Fach continuously

- variable headiamp bas an effective ilfumination range varied by

changing at least one parameter from a set including horizontal

- direction aimed, vertical divection aimed, and intensity emitted.

i Stam discioses a system for automatically controlling continucusly

ariable headlamps on a controlled velucle includes arvimaging

- system capable of defermining lateral and elevational locations of

- headlamps from oncoming vehicles and tail lamps from leading

e
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45:45.57

In another embodiment using the camera 197, the controller 195 i3
instructed to 1deniify and track a roving speaker during & video
presentation. A signaling device is used by the speaker to allow the
paitern recognition program to initially lock-on and recognize a

target atiribute as 18 known in the art of object tracking. The

signaling device can be a laser light pointer 202 aimed at the camera
or g hand held remote control 281 1o communication with the |
camera vision system. The coutrolier 195, based on the camera input
runs the pattern recognition routines, derives the coordinates and |
generates instructions to drive the specific light sources with

aimings which will project light at the speaker as the speaker move

i about the room.

1:25-36
The present invention is in the field of radiation producing devices,
More particularly, the present invention is in the technical field of
{ighting fixtures. However, radiation used for headlamps, heating,
night vision, UV or visible Hght curing, medical X-rays and other
radiation uses are covered as well. General lighting fixtures
otherwise known as lominaires will be used as the primary example
| while other irradiating devices such as infrared beaters are covered
as well. The invention relates fo multiple light source fluminating
devices intended to replace incandescent, fluorescent and HID

luminaries in general and specialty lighting applications.
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change, responsive to the

positions associated with

the target. first light

- associated with one or

more LEDs aimed toward

at least a portion of the

target, relative to second

- covered by the invention without departing

light associated with other

one or more of the LEDs

aimed laterally adjacent

the target on either side, as

- the target moves relative

to the motor vehicle.

- There has thus been shown and described, among other things, &

bt

- multiple-source Hghting technology which allows for the design and |

onstruction of Hluminating devices. Many changes, modifications,

siaticns and other uses and applications of the subject invention

will, however, become apparent to those skilled in the art after |

Leeing

- considering this specification and the accompanying drawings which |
- disclose the preferred embodiments thereof. All such changes,i
- modifications, variations and other uses and applications which do

- not depart from the spirit and scope of the invention are deemed to be |

from the spinit ot scope

- of the following claims.

| A possible control system for such purposes is described o U, Pat. |

O

No. 6,281,632 by Stam, et-al from Aug. 28, 2001 titded: A
Continuously variable headlamp control incorporated herein by
reference. The patent describes how continuously variable
headlarops offer greater Hexibility for roadway Humination but
offer challenges in automatic control design. Each continuously

variable headlamp has an effective illumination range varied by

o

- changing at least one parameter from a set including horizontal
- direction aimed, vertical direction aimed, and infensity emitted.

| Stam discloses a systern for sutomatically controliing continvously

N

variable headiamps on a controlled vehicle includes an imaging

- system capable of determining lateral and elevational locations of

&

headlamps from oncoming vehicles and tail lamps from lsading

i vehicles.
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In ancther embodiment using the camera 197, the controller 19515
jnstructed to wdentify and track a roving speaker during a video
presentation. A signaling device is used by the speaker to allow the
paifern recognition progran fo iitially lock-ou and recognize 2
target attribute as is known in the art of obyject tracking. The

signaling device can be a laser light pointer 202 atmed at the camera
or a hand held remote control 281 in communication with the |
| camera vision system. The controlier 195, based on the camers mpm

derives the coordinates and

= 'y

frums the pattern recognition rounfines

ght sources with

<

wwrates instructions to drive the specific it

- atmings which will project Hight at the speaker as the speaker move

i about the room.

52:54-53:4

 Addiional featres can include an optional very narrow fashlight
type of beany. Present day LEDs come in very narrow aimings such
as two half angle § degrees which may not be narrow enough {a 10
meter spread for 150 meters down the road which may be :
sufficiently aimed to the right) but with need, smaller angles are also

N

- feasible. Such a beam at the correct narrow aiming can coptinue (¢

.

- illuminate far ahead (o high beam) without blinding oncoming
- waffic. Analysis by a detector or an imaging systern of the oncoming |

|

- vehicles position {(using its headlights for example) can be used to

- determine which exact alming is the maximum allowable for any

- given traffic situation and road layout.

- Using color and pattern recognition technigues it is posaible to

- determine what is a sign. It is then possible to provide the equivalent |
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o

- follow and Huminate distant overhead and roadside signs for a

longer time, vet not blind oncoming waffic due 1o the narrow beam.

2:1422

fn a B3LF it is possible to combine a task Hght having a very narrow
| “spot” beam at the correct aiming with a general areg Hghting
“flood” beam into one fixture. The digital lighting fixture is
posttioned according to recommended lighting practice near a
workstation and correctly orfented such that the DLF gives a wide
{though still controlled, so as not to cause glare oy a computier
display} general thumivation distribution as well a8 a narrow
distribution aimed at the desktop for high intensity task lighting.

el

452744

In a further ADLF inmtelligent Hghting system tmprovement over
prior-art practice, machineg vision is used to control surrounding
luniinance. A prime example is an office application where a
computer Visual Display Terminal is tn nse This is an application
where the guality of the localized task lighting 18 imporant
Contrast plays a major role in seetng and glare plays a role in
producing vetling reflections as cansing fatigue. The correct

it umtnating solution involves the control of surrounding
faminances. A prior art worksiation design will include partition,
carpet, ceiling and desk surface reflectance which reduce the
furminance in the workers field of view. Using the ADLFs ability to
recognize the computer screen chair, desk and surrounding floor and

Feeifing, the tluminance 1o lux on each element s varied to obtain

- the optimal fuminance. That now allows any color scheme to be
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us the interior designer on the work cell decor. The ADL

T

- control the luntinance by varying the spatial ight intensity

- distribution over the different surfaces.

51:59-65

: Additional features include an optional concentrated flashlight type
of beam to Hluminate distant overbead and roadside sigos, which
due to the narrow directed beam will not blind oncoming traffic.
Image recogniiion via a camera will allow the beam to follow the
retroreflective sign as the vehicle moves or the signs will be

rrovided with a special marker for this purpose

1:25-36

The present invention s in the feld of radiation producing devices.
More particuiarly, the present invention is in the technical field of
hghting fixtures, However, radiation used for headlamps, heating,

- night vision, UV or visible light curing, medical X-rays and other

| radiation uses are covered g3 well, General hghting fixture
i otherwise known as luminaires will be used as the primary example

- while other irradiating devices such as infrared heaters are covered

15 well, The invention relates to multiple light source luminating

- deviges intended to replace incandescent, fluorescent and HID

lominanies in general and specialty hghting apphications

95:3-14
There has thus been shown and described, among other things, a |
- muitiple-source lighting technology which allows for the design and |

P eonstruction of tominating devices. Many changes, modifications,

variations and other uses and applications of the subject invention |
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81 (New) The

 illuminating device of

conditions etc. lighting can be adapted to the optimal operatin

claim 80. wherein:

howe become app

by

1 to those skilled in the art after ;

2

considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof. Al such changes,
modifications, vartations and other uses and applications which do
uot depart from the spirit and scope of the invention are deemed {0 be
covered by the invention without departing from the spirit or scope

- of the following claires,

51:43-57
. Present advances in antomobile lighting include Adaptive Frontal-
Flighting Systems which aid in sesing around curves and other

features in the road. In these systems the Hight distribution pattern

&

and color spectrum will be changed according to the instanianeous
road conditions at hand. Thus, the headlamp now has much more
Hexibility than the high beanvlow beam variation of today. At any
instant in ime the intensity, spectrum and beam pattern of the
headlamp mway be varied as a function of the detvers intent, lav of

- the road and environmental factors. A GPS system on the car may

let the headiamps systern know of curves up shead, one way

fraffic and others factors such the headiamp may be operated in the
- optimal mode at that instantaneous location. With sensors sensitive

o environmental surroundings such as amblent Hght, fog or snow

[$3
i
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the data includes image

data;

- the memory further stores

instructions that, when

executed by one or more

- processors of the

controller, enable the
controller to select a first

cluster of LEDs,

associated with the first

light, for the change, based

at least in part on known

aimings of the first light

associated with the first

i reflective surf

- A possible control system for such purposes is described in U8, Pat
- Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 nided. /

- Continuously variable headlamp control incorporated herein by

reference. The patent describes how continuously variable

i headlamps offer greater flexibility for roadway ilunination but
- offer challenges in automatic conirol design. Fach continuously

variable headlamp has an effective tHlumination range varied by

- changing at least one parameter from a sef including horizontal
Fdirection aimed, vertical divection aimed, and intensity emitted.
- Starn discloses a system for automatically controlling continuously

- varlable headlamps on a controlied vehicle includes an imaging

system capable of determining lateral and elevational locations of

| headlamps from oncoming vehicles and tail lamps from leading

ke

- The controller 198, based on the carnera input runs the pattern

- recognition routines, derives the coordinates and generates

L instructions to drive the specific hight sources with almings which

will project light at the speaker as the speaker move about the

- roont.

25:5-9

The divection of hight exiting from the DLF as a whole or from each

%LL tndividually 1s controllable by optical elements &, such a

aces and or refractors, and may be electronically

%

iable optical elements.
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- cluster having a

correlation to the at least

the portion. the known

aimings based at least in

part on at least one of

known directionality of

light emitted by the first

- cluster or known

 directionality of light

F lighting fudures. However, radiation used for headlamps, heating,

emitted by the first cluster

exiting the headlamp; and

the change to emission of

the one or more LEDs

aimed towards the at least

the portion includes a

1:25-36

The present tnvention is 1o the field of radiation producing devices.

More particularly, the present invention 18 in the technical field of

1
H

night vision, UV or visible Hght curing, medical Xerays and other
yadiation uses are covered as well, Geperal lighting focures
- otherwise known as luminaires will be used as the primary exampie

white other irradiating devices such as infrared heaters are coverad

Fas well. The invention relates o multiple Hght source illuminating
devices intended to replace incandescent, fluorescent and HID

luminaries fn general and specialty lighting applications.

P 9%3-14
- There has thus been shown and described, among other things, a
multiple-source Hghting technology which allows for the design and

- construction of iHuminating devices. Many changes, maodifications,

arigtions and other uses and applications of the subject tnvention

will, however, become apparent to those skilled in the art after

- considering this specification and the accompanying drawings

- which disclose the preferred embodiments thereof. All such

changes, modifications, varations and other uses and applications
which do not depart from the spirit and scope of the nvention are

deemed o be covered by the tnvention without departing from the

- spirit ot scope of the following clairs,

19:26-30

The discrete Hght emitiing elernents by operating and not operating,

- at full power or at a fraction of, either partially or in unison,

- generate Hght with Og\t mal iniensity xpsﬁmm distribution, and

187
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- change to intensity or i spatial distribution of intensity and spectral distribution for the

. color or a change of at viewing task at hand.

least one of the LEDs to a

non-emitting state.

82, (New) The 51:43-47

illuminating device of Present advances in automobiie lighting include Adaptive Frontal-
claim 80, wherein the {ighting Systems which aid in seeing aronnd curves and other
memory further stores features in the road. In these systems the Hght distribution patters
instructions that, when and color spectrom will be changed according to the instantangous

sad conditions at hand.

- executed by one or more

- processors of the

controller. enable the

controller to:

identify an upcoming road 51:43-47

- curvature along a road on - Present advances in antomobile lighting include Adaptive Frontal-

- which the motor vehicle is = lighting Systems which aid in seetng around curves and other
! traveling: and features in the road. In these sysiems the hight distribution patiern
- and color spectrum will be changed according to the instantaneous

road conditions at hand,

accommodate the 51:43-56

b

- upcoming road curvature - Present advances in automobile lighting include Adaptive Frontal-

- by adaptation of a light - lighting Systems which aid in seeing around curves and other
 pattern of at least one of ~  features in the road. In these systems the Hgbt distribution pattern
- the at least one headlamps. = and color spectrum will be c.‘nanged accord*{% to the instantangons
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illeminating devige of

claim 82 wherein:

- the change to emission of

- pattern and color spectrum will be chang

| instantancous read oo

today.

i pattern of the headlamp may be varied as a function

the car may als

- one way traffic and others factors suc

fthe one or more LEDs

- aimed towards the at least

' the portion Ingludes g

- change o intensiiy or

! oolor or a change of at

P

{eastoneofthe LEDs 0

| non-enyiting state:

' the memory further stores

458387

- instructions that, when

executed by one or more

i processors of the

congroller. enable the

- controller to select a fst

The controller 198, ba

instructicns to drive the specific light soure

ACCOT h;.w o the

b

neditions at hand. Thus, the headlamp now has

- much more Hexibility than the high beam/low bear variation of

At any tustant in tirve the intensity, spectrurm and beam

5 the drivers

intent, fay of the road and environmental factors. A GPS system on

o let the headlamps system know of curves up ahead,

h the headlamp may be

Foperated n the optitnal vode at that instantanecus location,

19:26-30

The discrete Hght emitiing elerents by operating and not operating,

- at full power or at a fraction of| etther partially or in unison,

q

generate light with optimal intensity, speciral distribution, and

i apatial distribution of intensity and speciral distribution for the

- viewing task at hand.

sed on the camera input rung the pattern

vecognition routines, derives the coordinates and generates

es with aumings which

will project light at the speaker as the speaker move about the
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cluster of LEDS,

- associated with the first

lsht forthe

change, based |

art on known

afleasting

st hight

- atmings of the

- associated with the first

i cluster having a

correlation to the at least

- the portion, the known

- aimings based at leastin

- part o at least oune of

- known directionality of

light emutted by the first

Ccluster or known

ity of light

- directional

- emitted by the frat clustes

xiting the headlamp: and

i refie

variable optica

The present invention is in the fle
More par
{ighting fixtures. However,
night vision, UV or visible §i

| radigtion uses are
i while

- devices intended o replace incandescent, fluore

- multiple-source lighting t

b eonstruction of tuminatin

P which disclo

25:5-9

The direction of light exiting from the DLF as a whole or from each

- SLS individually is controtiable by optical elements 6, such as

ctive surfaces and or refractors, and may be electronically

'

al elements.

12536

~

eld of radiation producing devices,
ticuiarly, the present invention s in the technical field of
radiation used for headlanmps, heating,
ght curing, medical X~rays and other

covered g5 well, General highting fixtures

- otherwise known as luminaires will be used as the primary example

other trradiating devices such as intrared heaters are covered

o as well The invention relates to multiple Hght source luminating

cent and HID

&

- lununaries in general and specialty highting spplications.

95:3-14

here has thus been shown and described, among other things, a

echnclogy which allows for the design and

g devices. Many changes, modifications,

| vaniations and other uses and applications of the subject invention
- will, however, become apparent to those skilted in the art after

- considering this specification and the accompanying drawings

i

¢ the preferred embodiments thereot, All such

i changes, modifications, variations and other uses and applications

XX

which do not dey

rart from the spuit and s of the invention are
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! the memory further stores

|ngtructions that, when

- executed by one or more

- progessors of the

- controller, enable the

fcontroller o accommaodate

- the road curvamre by

Tne umination in at !

least a divection of the

- road curvature by

- adaptation of the light

- color Intensity or spatial

| distribution by

fmodification of Hight

i associated with one or

- more of the LEDs.

- illuminating devies of

Podam 82 wherein the

identification of the

- upcoming read curvature

i based at least in part on

rein the

- map data and w

| 51:43-57

- flexibility than the high beam/low bean

i deem

ed to be covered by the invention without departing from the

o

- spirit or scope of the following clairas.
- R181-88

At any instant in fime the intensity, spectrum and beam patiern of

H

the headiamp may be varied as a function of the drivers intent, lay
of the road and environmental factors. A GPS system on the car
may also let the headlamps system know of curves up abead, one
way traffic and others factors such the headlamp may be operated o

- the optimal mode at that instantaneous focation.

Present advances in automoebile lighting include Adaptive Frontal-
lighting Systems which aid in seeing around curves and other
features in the road. In these systerns the light distribution patters
and color spectrum will be changed according to the nstantaneous

froad conditions at hand. Thus, the headlamp now has much more

ation of todav. Atany
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- adaptation of the light

- pattern is based at leastin

P part on the wap data,

illeminating devige of

claim 82 wherein the

wdeniification of the

upcoming road curvature

- is based at least in part on

- sensor data provided by

| instant in fme the intensity

- also let the
optimal mode at that instantaneous lo

- conditions et

one or more of the sensors

¢ vehicle and wherein

instant

ot th

- the adaptation of the light

" pattern is based at least in

- part oo the sensor data,

- also let

traffic and others factors such the headiamp may t

- to environmental surroundings such as amibi

spectrums and beam pﬁ,ttcrn of the

- headlamp may be varied as a function of the drivers intent, lay of

the road and environmental factors. A GPS system on the car may

-
ia

headlamps system know of curves up shead, one way

traffic and others factors such the headiamp may be operated in the

cation. With sensors sensitive

o environmenial surroundings such as ambient Hght, fog or snow

¢. lghting can be adapted to the optimal operating

regime.

51:43-57

Present advances in automobiie highting include Adaptive Frontal-
lighting Systems which aid in seeing around curves and other
features in the road. In these sysierns the hight distribution pattero
and color spectrum will be changed according to the instantaneous
road conditions at hand. Thus, the headlamp now has much more

flexibility than the high beany/low beam variation of today. At any

in time the intensity, specirum and beam pattern of the

headiamp may be varied as a function of the drivers intent, lay of

- the road and environmental tactors, A GFS system on the car may

cthe headlamps system know of curves up ahead, one way

re operated in the

- optimal mode at that instartaneous location. With sensors sensifive

ent Hebt, fog or snow

conditions ete. lighting can be adapted 1o the optimal operating
| regime,

192
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¥

- iHuminatng device of - The direction of Hght exiting from the DLF as a whole or from each

- claim 30, further lncluding | SLS individually is controliable by optical slements 6, such as

- one.or.more eptical - reflective surfaces and or refractors, and may be electronteally

- control elemenis to conlrel | vasiable optical elements.

lieht emitted Srom one or

fmore of the LEDs

BT, (New) The

[e2e]

- 25:5-9

- illuminating device of . The direction of Hght exiting from the DLF as a whole or from each

&

- claim 86, wherein the - SLS individually is controllable by optical elements 6, such as

optical control slements | reflective surfaces and or refractors, and may be electronically

ghude ai least oue of ong. | variable optical elements

or more reflectors,

refractors orlenses.

193
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Exhibit OTH-E
Industry Praise Nexus Support



Claims — 9,955,551

112 Support

Industry Praise

Claim 6

An illuminating device
having automatic
control of the light
provided to an
illuminated area

comprising:

Claim 6 of the ‘551 Patent

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.”

(Ex. 10, PR Newswire at 1,
emphasis added.)

See Ex. OTH-A, “Stam
Decl.” at §107-108.

a structure for
incorporating
illuminating device

elements;

Claim 6 of the ‘551 Patent

Fig. 15 (bottom):

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic
conditions. (Ex. 10 at 1,

emphasis added.)

See Ex. OTH-A at 107, 109.
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53:45 — 54:47

Thus when following another vehicle,
agsuming, as drivers have reported, that they
find veliow incandescent colored headlamps
less offending thao the HID blue-white
color, the external controller 279 which
receives traftic data from sensors 288 . a
cluster 281 would be used to ilfuminate
around & corner. Thus when the turn
indicator has been selected or the sieering
wheel has been rotated by the driver, the
DLF headlamp 18 powered by the controlier
to itluminate sideways at angles which
according (o the speed of fravel is correct.
{A driver can't make a 90-degree turn
traveling 90 kph but from a stop, the tum
may be around a corner) In a preferred
embodiment a multitude of LEDSs in 281 are
differently aimed 1o top view 274 showing
the top view of the cluster 282 with

SLS 283 angled less outwards and

SLE 284 angled more outward with the

forward aiming {(distance zhead of the

0786




vehicle) of the more angled SLS 284, closer
i1y for iHuminating sharp turn, than that of
the less angled SL5 283 for a shallow curve.
Side sectional view 273 shows a general
downward atming with S8LSs of front

view 272 cluster 288 corresponding to
cluster 286 shown from the side. The
cluster 286 is the most angled downward
such as for a slow driving as in a parking
tight type of application where the idea 1s
uot to cause glare vet be seen. The parking
light function can alsc be done with higher
angled LEDs by just fowering the intensity
to very low non-glaring intensities,

Cluster 287 of the front view would be the
main iluminating workhorse and is shown
in side view 273 as angled SLSs in

cluster 288 and top view 274 as cluster 289
The top cluster 276 shown in side view 273,
ag 298 would perform alone or in tandem
with part of 287 the high beam lighting
funcion. . In one embodiment the digiigl
headlamp carries cut all the functions in a
single unit 278, 5L.Ss have different
tocations and aimings 221 and 292 to carry
out the functions. In another

embodiment 293 the spotlight sign
tiluminating function or corper lighting
function is o g separaie package 284 with
iis aiming %5, The low and high beam

highting is accomplished with
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fixture 296 and its general aiming 297, The
separate units may be dictated by desigo or
sales considerations and vield more
fexability but are within the scope of the
overall integral digiial lamp headlight
device. The controller 27% will addresses
the power supply of each DLF

headlamp 278, 296 and 294 independently
such that each lamp performs ifs functions

separately.

one or more light
sources incorporated in
the structure and in
communication with a

power source;

Claim 6 of the ‘551 patent

Fig. 15 (top):

.\‘!‘S o M
-

53:13-37

In FIG 10 a headlamp 278 of a land, sea or
air vehicle 271 is shown in front view 272,
side view of a section 273 and top view of a

section 274. A discreet 818 light source

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.”

(Ex.10 at 1, emphasis added.)

A POSITA “would readily
understand that such an
automatically adjustable

system would include
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such as an LED 275 with specific location
within the cluster 276 has a specific spatial
Light distribution, color wavelength and
aimving relative fo the vehicle, such as
straight ahead, and or downwards and or off
towards the right or left. The SLS may have
one junction and be monochromatic or have
g many junctions and provide a wide
speciral power distribution and the power to
the SLS may be varied. An SLS can also be
a “white” LED. For example a typical
“white” LED such as a Luxeon® white
LED such as LXHL-XXXX will have a
colder “bluish” 4 500K color temperature.
LED 277 at a second location within the
same cluster may have a similar or
dissimilar aiming, wavelength and spatial
Hight distribution. The concept cluster
shown by the dashed lines, is used to
describe s control function and s not
necessartly related to contiguous placement.
In general a cluster may be deewed 8
separate grouping due 1o a function it
performs, either exclusively or in
conjunciion with other clusters or sub-
clusters, such as high beam function versus
a second cluster 278 which may provide a
parking light function. The same SLS may
be used, albeit gt different intensities, for
both the above functions and thus clusters

may overlap and be discontinuous.

individually controllable
LEDs in communication with
a power source.” See Ex.

OTH-A at 7107, 110.
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17:3-16

As used herein, the term “light source”,
LED or “solid state light source” means any
svstem that is capable of receiving an
electrical signal and producing light in
response to the signal. Thus, the term “light
source” should he understoond to include
Hight eritling dicdes of all types, Hght
enutting polymers, semiconductor dies that
produce or emanate light in response fo
current, organic LEDs, electro-luminescent
strips, and other such systems. Incandescent
and discharge light spurces are also
wehuded and multiples of 1ucandescent and
diacharge light sources also provide a digital
tuminaire. In an embodiment, a “light
source” may refer to a single light emitting
diode package including multiple
serniconductor LED dies that are

individually conirolled.

electronic circuitry
apparatus for the
controlled powering of
the light source and
other illuminating

device elements;

Claim 6 of the ‘551 patent

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust

automatically to real-time
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traffic conditions to reduce
glare for other drivers.”
(Ex. 10 at 1, emphasis
added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. Id.

“[F]Jrom the described
functionality, it’s clear that
the praise is directed to an
illuminating device, including
electronic circuitry apparatus
for the controlled powering
of the LEDs and other of the
illuminating device

elements.” (Ex. OTH-A at
9107,111.)

one or more cameras
placed on the structure
for detecting
coordinate-specific
information about the
illuminated area, said
camera in

communication with

Claim 6 of the ‘551 patent

25:34-42

In a preferred embodiment the DLF
contains logic control electronics vmt 7.
Logic control electronics unit, 7, receives
tnput and/or feedback from motion,

intensity and/or spectral sensors &, or from

“The new Matrix Beam
sysiem combines a front
camers, high-performance
software and "intelligent
Lighting” technology to
recognize cars that are

being followed as well as
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power and control

device elements;

manual control button % and incregses or
decreases of firns on or shuts off the power
to one or more of the SLE to effect the
desired change. That is, the control logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the

MSLS lamp within the predefined range.

25:83-67

sensors § include any of the following:
fight, temperaiure and motion detection
devices. Two types of optical detection
sengors may be used: A photo detector with
specific spectral sensitivity o detect a
specific color. For example a standsrd red,
bhue and green set which would then
indicate how “white” the light is.
Aliernately, a wide spectrum photo detector
that trrespective of color measures the
intensity of each excited die as it is test
fired, based on the eve visual sensitivity
curve. The optical sensor may be lensed and
capable of forming an image, thatis a
camera and the detector may be a detector
array of photodiode pixels. The detector
array may be a CMOS or CCD VSLI array
and may be monochromatic or colorasin a
monochromatic or digiial camera. Such
artays are readily available tn mega-pixel

resolution.

sncoming traffic” (Ex. 10 at

1, emphasis added 1.)

“[F]rom this sentence, it’s
clear to a person skilled in the
art that the industry praise is
directed to an illuminating
device that includes the
details of the camera sensor
limitation.” (Ex. OTH-A at
1107, 112.)
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a controller integrated
with the structure, in
communication with the
light source controlling
power circuitry, said
controller arranged to
processes the
information
communicated from the
camera and
automatically control
the light provided to the

illuminated area.

Claim 6 of the ‘551 patent

25:34-52

In a preferred embodiment the DLF
contains logic control electronics unit 7.
Logic control electronics unit, 7, receives
input and/or feedback from mation,
intensity and/or spectral sensors §, or from
manual control bution & and increases or
decreases or furns on or shuts off the power
to one or more of the 818 1o effect the
desired change. That is, the control logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the
MSLS lamp withio the predefined range.
The control unit may include a DSP or
computer with storage media, computer
algorithms, signal input and cutput
electronics, analog to digital converters, and
communications elements to carry oul
intensity, distribution, dimming and color
balavce control. Computer algorithms and
insiruction sets 7A are induced by the
togical controlier to manipulate data,
calculaie results generate ouipui signals and
maintain the operating parameters within
the specifications. Measured paramsiers are
checked against the stored parameters and
the control circuniry adjusts the power 1o

SLE.

A leader in automotive
lighting and electronics,
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers. (Ex.

10 at 1, emphasis added.)

The new Matrix Beam
system combines a front
camera, high-performance
software and "intelligent
lighting" technology to
recognize cars that are
being followed as well as

oncoming traffic. /d

The system automatically
adjusts a car's headlamps
to deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions.” /d.

“[F]rom the above sentences,
and the inherent knowledge

possessed by a person skilled
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£3:48-50
... the external coniroller 279 which

recetves traffic data from sensors 286 .

in the art, it’s clear that the
industry praise is directed to
an illuminating device that
includes the details of the
controller limitation, wherein
the controller processes
information from the
camera”. (Ex. OTH-A at
107, 113.)

Claim 24 (New)

An illuminating device
having automatic
control of light
provided to an
illuminated area

comprising:

Claim 6 of the ‘551 Patent

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.”

(Ex. 10 at 1, emphasis
added.)

See Ex. OTH-A at 107-108.

a structure for
incorporating
illuminating device

elements, wherein the

Claim 6 of the ‘551 Patent

Fig. 15 (bottom):

The system automatically
adjusts a car's headlamps to
deliver "glare free"

illumination, dimming or

0794
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Structure comprises a

motor vehicle,

By

53:45 — 54:47

Thus when following another vehicle,
agsuming, as drivers have reported, that they
find veliow incandescent colored headlamps
less offending thao the HID blue-white
color, the external controller 279 which
receives traftic data from sensors 288 . a
cluster 281 would be used to iliuminate
around & corner. Thus when the turn
indicator has been selected or the sieering
wheel has been rotated by the driver, the
DLF headlamp 18 powered by the controlier
to itluminate sideways at angles which
according (o the speed of fravel is correct.
{A driver can't make a 90-degree turn
traveling 90 kph but from a stop, the tum
may be around a corner.) In a preferred
embodiment a multitude of LEDSs in 281 are
differently aimed 1o top view 274 showing
the top view of the cluster 282 with

SLS 283 angled less outwards and

SLE 284 angled more outward with the

forward aiming {(distance zhead of the

switching on and off light
sources based on traffic
conditions. (Ex. 10 at 1,

emphasis added.)

See Ex. OTH-A at 107, 109.
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vehicle) of the more angled SLS 284, closer

i1y for iHuminating sharp turn, than that of

the less angled SL5 283 for a shallow curve.

Side sectional view 273 shows a general
downward atming with S8LSs of front

view 272 cluster 288 corresponding to
cluster 286 shown from the side. The
cluster 286 is the most angled downward
such as for a slow driving as in a parking
tight type of application where the idea 1s
uot to cause glare vet be seen. The parking
light function can alsc be done with higher
angled LEDs by just fowering the intensity
to very low non-glaring intensities,

Cluster 287 of the front view would be the
main iluminating workhorse and is shown
in side view 273 as angled SLSs in

cluster 288 and top view 274 as cluster 289
The top cluster 276 shown in side view 273,
ag 298 would perform alone or in tandem
with part of 287 the high beam lighting
funcion. . In one embodiment the digiigl
headlamp carries cut all the functions in a
single unit 278, 5L.Ss have different
tocations and aimings 221 and 292 to carry
out the functions. In another

embodiment 293 the spotlight sign
tiluminating function or corper lighting
function is o g separaie package 284 with
iis aiming %5, The low and high beam

highting is accomplished with
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fixture 296 and its general aiming 297, The
separate units may be dictated by design or
sales considerations and vield more
fexability but are within the scope of the
overall integral digiial lamp headlight
device. The controller 27% will addresses
the power supply of each DLF

headlamp 278, 296 and 294 independently
such that each lamp performs ifs functions

separately.

a plurality of
individually
controllable LEDs
incorporated in the
structure via at least
one headlamp mounted
to the structure, each
headlamp including at
least one of the LED:s,
the LEDs in
communication with a

power source;

Claim 6 of the ‘551 patent

Fig. 15 (top):

.\‘!‘S o M
-

53:13-37

In FIG 10 a headlamp 278 of a land, sea or
air vehicle 271 is shown in front view 272,
side view of a section 273 and top view of a

section 274. A discreet 818 light source

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.” (Ex.

10 at 1, emphasis added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or

switching on and off light
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such as an LED 275 with specific location
within the cluster 276 has a specific spatial
Light distribution, color wavelength and
aimving relative fo the vehicle, such as
straight ahead, and or downwards and or off
towards the right or left. The SLS may have
one junction and be monochromatic or have
g many junctions and provide a wide
speciral power distribution and the power to
the SLS may be varied. An SLS can also be
a “white” LED. For example a typical
“white” LED such as a Luxeon® white
LED such as LXHL-XXXX will have a
colder “bluish” 4 500K color temperature.
LED 277 at a second locgtion within the
same cluster may have a similar or
dissimilar aiming, wavelength and spatial
light distribution. The concept cluster
shown by the dashed lines, is used to
describe s control function and s not
necessartly related to contiguous placement.
In general a cluster may be deewed 8
separate grouping due 1o a function it
performs, either exclusively or in
conjunciion with other clusters or sub-
clusters, such as high beam function versus
a second cluster 278 which may provide a
parking light function. The same SLS may
be used, albeit gt different intensities, for
both the above functions and thus clusters

may overlap and be discontinuous.

sources based on traffic

conditions. Id.

A POSITA “would readily
understand that such an
automatically adjustable
system would include
individually controllable
LEDs in communication with
a power source”. See Ex.

OTH-A at ]107.
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17:3-16

As used herein, the term “light source”,
LED or “solid state light source” means any
svstem that is capable of receiving an
electrical signal and producing light in
response to the signal. Thus, the term “light
source” should he understoond to include
Hight eritling dicdes of all types, Hght
enutting polymers, semiconductor dies that
produce or emanate light in response fo
current, organic LEDs, electro-luminescent
strips, and other such systems. Incandescent
and discharge light spurces are also
wehuded and multiples of 1ucandescent and
diacharge light sources also provide a digital
tuminaire. In an embodiment, a “light
source” may refer to a single light emitting
diode package including multiple
serniconductor LED dies that are

individually conirolled.

electronic circuitry
apparatus for the
controlled powering of
the LEDs and other of
the illuminating device

elements;

Claim 6 of the ‘551 patent

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust

automatically to real-time
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traffic conditions to reduce
glare for other drivers.” (Ex.

10 at 1, emphasis addedp. 1.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. Id.

“[F]rom the described
functionality, it’s clear that
the praise is directed to an
illuminating device, including
electronic circuitry apparatus
for the controlled powering
of the LEDs and other of the
illuminating device

elements.” (Ex. OTH-A at
9107, 9111.)

one or more

processors;

18:23-29

in a preferred embodiment the DLF s
provided with an onboard controller. The
controlfer may be a computer board,
embedded device, a Dhgital Signal
Processor, ete. To general, the term “logical

controlier, controller or computer” can be
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broadly defined to encompass any device
baving conirol circuitry of 4 processor
which executes instructions from a memory

medium.

one or more Sensors,
including one or more
cameras, placed on the
structure for detecting
coordinate-specific
information about the
illuminated area, at
least one of said
cameras in
communication with
power, and in
communication with at
least one of the one or

more processors;

Claim 6 of the ‘551 patent

25:34-42

in 3 preferred embodiment the DLE
contains logic control electronics unit 7.
Logic control electronics unit, 7, recetves
tnput and/or teedback from motion,
tntensity and/or spectral seusors §, or from
manual control button 9 and increases or
decreases or tums on or shuts off the power
to one of more of the SLS 1o effect the
desired change. That 1s, the control logic
unit 7 has stored parameters for intenaity
and spectral distribution and operates the

MBEES lamp within the predefined range.

25:83 —- 67

Sensors 8 include any of the following:
hight, temperature and motion detection
devices. Two types of optical detection
sensors may be used: A photo detector with
specific apectral sensifivity 1o detect a
specific color. For example a standard ved,
blue and green set which would then

indicate how “white” the light is.

Alteroately, a wide spectrurn photo detector

that irrespective of color measures the

“The new Mairix Beam
sysiem combines a fromt
eamers, high-performance
software and "intelligent
Lighting” technology o
recognize cars that are
being follewed as well as
opcoming traffic” (Ex. 10 at

1, emphasis added.)

““[F]rom this sentence, it’s
clear to a person skilled in the
art that the industry praise is
directed to an illuminating
device that includes the
details of the camera sensor
limitation.” (Ex. OTH-A at
9107, 9112.)
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intensity of each excited die as it is test
fired, based on the eve visual sensitivity
curve. The optical sensor may be lensed and
capable of forroing an image, thatis a
camera and the detector may be a detector
array of photodiode pixels. The detector
array may be a CMOS or CCD VSLI array
and may he monochromatic or color asin a
monochromatic or digiial camera Such
arrays are readily available in mega-pixel

resolution.

a controller, including
at least one of the one
OF more processors,
integrated with the
structure via mounting,
in communication with
the LED controlling
power electronic
circuitry apparatus,
said controller
arranged to process the
information
communicated from the
cameras and to
automatically control
the light provided to the

illuminated area; and

Claim 6 of the ‘551 patent

25:34-52

In a preferred embodiment the DLF
contains lagic control electronics unit 7.
Logie countrol electronics unit, 7, receives
input and/or feedback from motion,
intensity and/or spectral sensors B, or from
manual control button % and increases or
decreases of furns on or shuts off the power
to one of more of the 8LES to effect the
desired change. That 1s, the conirol logic
unit 7 has stored parameters for intensity
and spectral distnibution and operates the
MSLS lamp within the predefined range.
The control unit may include a DSP or
computer with storage medis, computer
algorithms, signal input and cutput
electronies, analog to digital converters, and

communications elements to carry out

A leader in automotive
lighting and electronics,
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers. (Ex.

10 at 1, emphasis added.)

The new Matrix Beam
system combines a front
camera, high-performance
software and "intelligent
lighting" technology to
recognize cars that are
being followed as well as

oncoming traffic. /d.
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intensity, distribution, dimming and color
balance control. Clomputer aigorithims and
instruction sets 7A are induced by the
togical controlier to manipulate data,
calculate results generate output signals and
maintain the operating parameters within
the specifications. Measured parameters are
checked against the stored parameters and
the control circuitry adiusts the power o

SLS.

53:48-50
. the external controller 27% which

receives traftic data from sensors 288

The system automatically
adjusts a car's headlamps
to deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. /d

‘[F]rom the above sentences,
and the inherent knowledge
possessed by a person skilled
in the art, it’s clear that the
industry praise is directed to
an illuminating device that
includes the details of the
controller limitation, wherein
the controller processes
information from the

camera”. (Ex. OTH-A at
1107, 1.)

memory storing
instructions that, when
executed by one or
more processors of the
controller, enable the

controller to:

25:42-50

The control unit may include a DSP or
computer with storage medig, computer
algorithms, signal input and cutput
electronics, analog to digital converters, and
communications elemwents o carry out
intensity, distribution, dimming and color
balance coutrol, Computer algorithms and
insiruction sets 7A are induced by the
togical controtier to manipulate data,

calcutate results generate output signals and

The new Matrix Beam system
combines a front camera,
high-performance software
and "intelligent lighting"
technology to recognize cars
that are being followed as
well as oncoming

traffic. (Ex. 10 at 1, emphasis
added.)
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maintain the operating parameters within

the specifications.

54:45-47

The controller 279 will addresses the power
supply of each BLF

headlamp 278, 296 and 294 independently
such that each lamp performs its functions

separately.

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. /d.

Individually controlled
LEDs also provide two or
more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a

safer driving experience. /d.

From the above sentences and
the inherent knowledge of a
person skilled in the art, “in
order to implement the ‘high
performance software’ it’s
clear that memory storing
instructions would
necessarily be provided. (Ex.

OTH-A at 1107, 114).

determine first
coordinates
corresponding to an

other vehicle, based on

45:53-55

The controller 193, based on the camera
input runs the pattern recognition routines,
derives the coordinaies and generates

instructions to drive the specific light

“[F]rom the above sentences
and the inherent knowledge
of a person skilled in the art,
it’s clear that the industry

praise is directed to an
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the coordinate-specific

information;

sources with aimings which will project
fight at the speaker as the apeaker move

about the room.

£2:5-36

The present invention e in the field of
radiation producing devices. More
particularty, the present invention is in the
techoical field of lighting fixtures. However,
radiation used for headlamps, heating, night
vision, UV or visible light curing, medical
¥-rays and other radiation uses are covered
as well, General Hghting fixtures otherwise
known as luminaires will be used as the
primary example while other trradiating
devices such as infrared heaters are covered
as well, The invention relates to multiple
Hight source iHuminating devices intended to
replace incandescent, fluorescent and HID
tuminaries in general and specialty Highting

applications.

52:54-65

Additional features can include an optional
very narrow flashlight type of bean. Present
day LEDs come in very narrow almings
such as two half angle € degrees which may
not be narrow encugh (2 10 meter spread for
150 meters down the road which may be
sufficiently aimed to the right) but with

need, smaller angles are also feasible. Such

illuminating device that
determines the position of at
least one other vehicle”. (Ex.

OTH-A at 1107, ]115).
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a beam at the correct narrow aiming can
continue to Hluminate far abead (in high
beara) without Minding oncoming traffic.
Aunalysis by a detector or an imaging system
of the oncoming vehicles pesition (using s
beadlights for example) can be used 1o
determine which exact aiming is the
maximum allowable for any given tratfic

stination and road layout,

95:3-14

There has thus been shown and described,
among other things, a multiple-source
highting technology which allows for the
design and construction of lluminating
devices. Many changes, modifications,
vartations and other uses and applications of
the subject invention will, however, become
apparent to those skilled in the art after
considering this specification and the
accompanying drawings which disclose the
preferred embodiments thereof. All such
changes, moadifications, variations and other
uses and applications which do not depart
from the apirit and scope of the invention
are deemed 1o be covered by the invention
without departing from the spirit or scope of

the following claims.

select a cluster of the
LEDs that emit light

toward at least a

45:53-55
The controller 188, based on the camera

input runs the pattern recognition routines,

The new Matrix Beam system
combines a front camera,

high-performance software
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portion of the other
vehicle based on the
LEDs having emission
aimings associated with

the first coordinates;

derives the coordinates and generates
wstructions to drive the specific light
sources with aimings which will project
hight at the speaker as the speaker move

about the room.

52:54-65

Additional features can include an optional
very narrow flashlight type of bearm. Present
day LEDs comie in very narrow aimings
such as two half angle 8 degrees which may
not be narrow enough {a 10 meter spread for
150 meters down the road which may be
sufficiently aimed to the right} but with
need, smaller angles are also feasible. Such
a beam a1 the correct parrow aiming can
continue to tluminate far shead (in high
beam ) without blinding cocoming traffic.
Analysis by a detector or an imaging system
of the oncorsing vehicles position (using its
headlights for example} can be used to
determine which exact aiming i3 the
maximum allowable for any given traffic

situation and road layout.

1:23-36

The present invention is 1n the field of
radiation producing devices. More
particularty, the present invention s in the
technical field of lighting fixtures. However,

radiation used for headlamps, heating, night

and "intelligent lighting"
technology to recognize cars
that are being followed as
well as oncoming traffic. (Ex.

10 at 1, emphasis added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. /d.

Individually controlled
LEDs also provide two or
more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a

safer driving experience. /d.

From the above sentences and
the inherent knowledge of a
person skilled in the art, “an
illuminating device that
includes “individually
controlled LEDs” necessarily
selects the LEDS to be aimed

based on the position of the
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vision, UV or visible light curing, medical
X-rays and other radiation uses are covered
as well, General lghting fixtures otherwise
known as lnminaives will be used as the
primary example while other irradiating
devices such as infrared heaters are covered
as well. The invention relates to multiple
Light source iHluminating devices intended to
replace itncandescent, fluorescent and HID
tuminaries in general and specialty lighting

applications.

95:3-14

There has thus been shown and described,
among other things, & multiple-source
tighting technology which allows for the
design and construction of tluminating
devices. Many changes, modifications,
variations and other uses and applications of
the subject invention will, however, become
apparent to those skilled in the art after
considering this specification and the
accompanying drawings which disclose the
preferred embodiments thereof. All such
changes, modifications, variations and other
uses and applications which do not depart
from the spirit and scope of the tovention
are deemed to be covered by the invention
without departing frow the spivit or scope of

the following claims.

detected vehicle, per the
select a cluster limitation”.

(Ex. OTH-A at 107, §116).
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change emission of the
selected cluster of
LED:s relative to
emission of other LEDs
not included in the
cluster to create
headlamp illumination
that preserves a first
level of illumination
illuminating past the
other vehicle while
preventing glare to a
driver of the other

vehicle.

45:53-55

The controller 195, based on the camera
input runs the pattern recognition rounnes,
derives the coordinates and generates
instructions to drive the specific light
sources with aimings which will project
light at the speaker as the speaker move

ahout the room.

52:54-65

Additional features can include an optional
very narrow flashlight type of beam. Present
day LEDS come in very narrow almoings

such as two haif angle & degrees which may

not be narrow enough {a 10 meter spread for

150 meters down the road which may be
sufficiently aimed to the right) but with
nieed, smaller angles are also feasible. Such
a beam at the correct narrow aiming can
coutinue to ilununate far abead Gu high
beam) without blinding oncoming traffic.
Aualysis by a detector or an imaging system
of the oncoming vehicles position (using iis
headlights for example) can be used 1o
determine which exact alming is the
maximum allowable for any given trattic

sifpation and road layout,

£:35-36
The present innvention is in the field of

radiation producing devices. More

The two-or-more dark zones
with ‘light in-between’
correspond to the “first
coordinates” and “preserved
area of illumination” to
prevent glare to a driver of
the other vehicle, which as
the article states provides a
safer driving experience. (Ex.

10 at 1, emphasis added.)

“[F]rom the above sentences
it would be clear to a person
skilled in the art that the
industry praise description of
an illuminating device with
“two or more dark zones with
‘light-in-between” to
maximize visibility,
corresponds to the above-
identified claim limitation,
providing reduced
illumination in the dark zones
relative to the illumination on
both sides of the dark zone.”
See, OTH-A at 107, 117.
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particularly, the present invention is in the
technical field of lighting fortures. However,
radiation used for headlamps, heating, night
vision, UV or visible light curing, medical
XKeravs and other radiation uses are covered
as well Geoeral Hghting fixtures otherwise
known as luminaires will be used as the
primary example while other irradiating
devices such as infrared beaters are covered
as well. The invention relates to multiple
tight source tHuminating devices intendad 1o
replace incandescent, fluoprescent and HID
fuminaries in general and specialty Highting

applications.

95:3-14

There has thus been shown and described,
among other things, 2 mudtiple-source
tighting technology which allows for the
design and construction of luminating
devices. Many changes, modifications,
varfations and other uses and applications of
the subject invention will, however, become
apparent to those skilied in the art after
conaidering this specification and the
accompanying drawings which disclose the
preferred embodiments thereof. All such
changes, madifications, variations and other
uses and applications which do not depart
from the spirit and scope of the invention

are deemed to be covered by the invention
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without departing frorm the spirit or seope of

the following claims,

Claim 32

An illuminating device
having automatic
control of light
provided to an
illuminated area

comprising:

Claim 6 of the ‘551 Patent

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.”

(Ex. 10 at 1, emphasis
added.)

See Ex. OTH-A at 107-108.

a structure for
incorporating
illuminating device
elements, wherein the
Structure comprises a

motor vehicle,

Claim 6 of the ‘551 Patent

Fig. 15 (bottom):

%

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic
conditions. (Ex. 10, PR
Newswire at 1, emphasis
added.)

See Ex. OTH-A at 107,
9109.
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53:45 — 54:47

Thus when {ollowing another vehicle,
assuming, as drivers have reported, that they
find yellow incandescent colored headlamps
less offending than the HID blue-whits
color, the external controller 279 which
recetves traffic data from sensora 286 ... a
cluster 281 would be used to iluminate
around 2 corner. Thus when the turn
indicator has been selected or the steering
wheel has been rotated by the driver, the
DLF headiamp is powered by the controlier
to iHuminate sideways at angles which
according to the speed of travel is corrset.
{A driver can't make a 90-degree furn
traveling 90 kph but from a stop, the um
may be around a corner. ) In a preferred
embodiment a multitude of LED< in 281 are
differently aimed in top view 274 showing
the top view of the closter 282 with

SL8 283 angled less outwards and

SLS 284 angled more outward with the
forward atming {distance ahead of the
vehicle) of the more angled SLS 284, claser
in for tuminating sharp turs, than that of
the less angled SLK 283 for a shallow curve.
Side sectional view 273 shows a genergl
downward aiming with SL8s of front

view 272 cluster 285 corresponding to
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cluster 286 shown from the side. The
cluster 288 is the most angled downward
such a3 for a slow driving as in a parking
hight type of application where the dea s
not to cause glare vet be seen. The parking
tight function can also be done with higher
angled LEDS by just lowering the intensity
to very low non-glaring intensities,

Cluster 287 of the front view would be the
main thuminating workhorse and 15 shown
in side view 273 as angled SLEsin

cluster 288 and top view 274 as cluster 289
The top cluster 276 shown in side view 273,
as 299 would pertorm alone or in tandem
with part of 287 the bigh bears lighting
fumction. .. In one emnbodiment the digital
headiamp carries out all the functions in g
single unit 278, 818 have different
tocations and aimings 291 and 292 to carry
out the functions. In ancther

embodiment 293 the spotlight sign
ituminatiog funciion or corper lighting
fisnction is in a separate package 294 with
tts giming 293 The low and high beam
fighting te accomplished with

fixture 2%6 and its general aiming 2%7. The
separate units may be dictated by design or
sales considerations and vield more
flexibility but are withio the scope of the
overall integral digital lamp headlight

device. The controtler 279 will addresses
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the power supply of cach DLF
beadlamp 278, 296 and 294 independenily
such that each lamp performs its functions

separately,

a plurality of
individually
controllable LEDs
incorporated in the
structure via at least
one headlamp mounted
to the structure, each
headlamp including at
least one of the LED:s,
the LEDs in
communication with a

power source;

Claim 6 of the ‘551 patent

Fig. 15 (bottom):

~, I

; 2 . |
38 RS

53:13-37

In FIG. 10 a headlamp 278 of & land, sea or
air vehicle 271 is shown in front view 272,
side view of a section 273 and top view of &
section 274. A discreet SLS Hght source
such a3 an LED 278 with specific location
within the cluster 276 has a specific spatial
tight distribution, color wavelength and
aiming relative 1o the vehicle, such as
straight ahead, and or downwards and or off

towards the right or left. The SLE may have

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers”

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic
conditions. (Ex. 10 at 1,

emphasis added.)

A POSITA “would readily
understand that such an
automatically adjustable

system would include
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one junction and be monochromatic or have
a many junctions and provide a wide
spectral power distribution and the power to
the SIS may be varied. Aun SLE can also be
a “white” LED. For example a typical
“white” LED such as g Loxeon® white
LED such as LXHEL-XXNX will have a
colder “bluish” 4,500K color temperature.
LED 277 at a second location withio the
sarne cluster may have a similar or
dissimilar aiming, wavelength and spatial
light distribution. The concept cluster
shown by the dashed lines, 18 used to
desciibe a control function and i3 not
necessartly related to contiguous placement,
in general a cluster may be deemed 2
separate grouping due to a function it
performs, either exclusively or in
conjunction with other clugters or sub-
clusters, such as high beam function versus
a second cluster 278 which may provide a
parking light functico. The same SLS way
be used, albeit at different intensities, for
bath the above functions and thus clusters

may overlap and be discontingous.

17:3-16

As used herein, the term “light source”,
LED or “solid state Hight source” means any
system that is capable of receiving an

electrical signal and producing ight in

individually controllable
LEDs in communication with
a power source”. See Ex.

OTH-A at 107, ]110.
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response to the signal. Thus, the term “light
source” should be understood to toclude
Light ernitting dicdes of all types, light
ervitiing polymers, semiconductor dies that
produce or emanate light in response to
current, organic LEDs, electro-luminescent
strips, and other such systems. Incandescent
and discharge Hght sources are also
inchuded and wultiples of incandescent and
discharge light sources also provide a digital
fuminaire. In an embodiment, a “light
source” may refer 1o a single light emitting
diode package inchading roultiple
semiconductor LED dies that are

wdividually controlled.

electronic circuitry
apparatus for the
controlled powering of
the LEDs and other of
the illuminating device

elements;

Claim 6 of the ‘551 patent

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.” (Ex.

10 at 1, emphasis added.)

The system automatically

adjusts a car's headlamps to
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deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. Id.

From the described
functionality, “it’s clear that
the praise is directed to an
illuminating device, including
electronic circuitry apparatus
for the controlled powering
of the LEDs and other of the
illuminating device
elements.” (Ex. OTH-A at
107, 9111.)

one or more

processors;

18:23-29

in a preferred embodiment the DLEF s
provided with an onboard controlter. The
controtfer may be a computer board,
embedded device, a Digital Signal
Processor, ete. fo general, the term “logical
controlier, controller or computer” can be
broadly defined 1o encompass any device
having control circuitry or a processor
which executes instructions from a memory

medinm,

one or more Sensors,
including one or more
cameras, placed on the

structure for detecting

Claim 6 of the ‘551 patent

25:34-42

“The new Matris Beam
system combines & front
camerg, high-performance

software and "intelligent
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coordinate-specific
information about the
illuminated area and
positioned to capture
an image of at least one
target, at least one of
said cameras in
communication with
power, and in
communication with at
least one of the one or

more processors;

In a preferred embodiment the DLF
contains logic control elecironics unit 7.
Logic control electronics unit, 7, receives
inpui and/or feedback from ootion,
intensity and/or spectral sensors 8, or from
manual control button % and increases or
decreases of turns on or shuts off the power
to one of more of the SLS to effect the
desired change. That is, the control logic
unit 7 has stored parameters for intensity
and speciral distribution and operates the

MSLS lamp within the predefined range.

25:53-67

Sensors § include any of the following:
fight, temperature and motion detection
devices. Two types of optical detection
sengors may be used: A photo detector with
spectfic spectral sensitivity o detect a
specific color. For example a standard red,
biuse and green set which would then
inddicate bow “white” the hight is.
Aliernately, a wide spectrum photo detector
that trrespective of color measures the
intensity of each excited die as it is test
fired, based on the eve visual sensitivity
curve. The optical sensor may be lensed and
capable of forming an image, thatis a
camera and the detecior ay be a detector
array of photodiede pixels. The detector

array may be a CMOS or CCD VLT array

fighting” technology o
recognize cars that are
being followed as well as
oncoming traffic.” (Ex. 10 at

1, emphasis added.)

“[F]rom this sentence, it’s
clear to a person skilled in the
art that the industry praise is
directed to an illuminating
device that includes the
details of the camera sensor
limitation.” (Ex. OTH-A at
1107, 112.)
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and may be monochromatic or colorasin g
monochromatic or digital camera. Such
arrays are readily available in mega-pixel

rescluiion.

a controller, including
at least one of the one
OF more processors,
integrated with the
structure via mounting,
in communication with
the LED controlling
power electronic
circuitry apparatus,
said controller
arranged to process the
information
communicated from the
cameras and to
automatically control
the light provided to the

illuminated area; and

Claim 6 of the ‘551 patent

25:34-52

In a preferred embodiment the DLE
contains logic control electronics unit 7.
Logic control electronics unit, 7, recetves
tnput and/or teedback from motion,
tntensity and/or spectral seusors §, or from
manual control button 9 and increases or
decreases or tums on or shuts off the power
to one of more of the SLS 1o effect the
desired change. That 1s, the control logic
unit 7 has stored parameters for intenaity
and spectral distribution and operates the
MELS lamp within the predefined range.
The control unit may include a2 DSP or
computer with storage media, computer

algorithms, signal input and output

electronics, analog to digital converters, and

communications elements to carry out
intensity, distribution, diromiong and color
talance conirol. Computer algorithms and
instruction sets 7A are induced by the
togical controlier to manipulate data,
calculate results generate sutput signals and
maintain the operating parameters within

the specifications. Measured parameters are

A leader in automotive
lighting and electronics,
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers. (Ex.

10 at 1, emphasis added.)

The new Matrix Beam
system combines a front
camera, high-performance
software and "intelligent
lighting' technology to
recognize cars that are
being followed as well as
oncoming traffic. (Ex. 10, at

1, emphasis added.)

The system automatically
adjusts a car's headlamps
to deliver "glare free"

illumination, dimming or

switching on and off light
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checked against the stored parameters and
the control circutiry adjusts the power to

SLS.

£3:48-50
... the external controller 27% which

receives traffic data from sensors 286

sources based on traffic

conditions. /d.

“[F]rom the above sentences,
and the inherent knowledge
possessed by a person skilled
in the art, it’s clear that the
industry praise is directed to
an illuminating device that
includes the details of the
controller limitation, wherein
the controller processes
information from the
camera”. (Ex. OTH-A at
107, 9113.)

memory storing
instructions that, when
executed by one or
more processors of the
controller, enable the

controller to:

25:42-50

The control unit may include a DSP or
computer with storage media, computer
algorithms, signal input and cutput
electronics, analog to digital converters, and
communications elements to carry oul
intensity, distribution, dimming and color
balavce control. Computer algorithms and
insiruction sets 7A are tnduced by the
togical controlier to manipulate data,
calculaie results generate ouipui signals and
maintain the operating parameters within

the specifications.

54:45-47

The new Matrix Beam system
combines a front camera,
high-performance software
and "intelligent lighting"
technology to recognize cars
that are being followed as
well as oncoming

traffic. (Ex. 10 at 1, emphasis
added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or

switching on and off light
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The controller 279 will addresses the power
supply of gach DLY

headlamp 278, 296 and 294 independently
such that each lamp performs i3 functions

separately.

sources based on traffic

conditions. /d.

Individually controlled
LEDs also provide two or
more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a

safer driving experience. /d.

“From the above sentences,
it’s clear that the industry
praise is directed to an
illuminating device that
includes the ‘memory storing
instructions’ limitation”. (Ex.

OTH-A at 1107, 114.)

create a beam of
diminished illumination
illuminating at least a
portion of the at least
one target with non-
glaring illumination,
created within a
broader field of
illumination having
different intensity than
the beam, by one or

more changes to

52:54 - 53:4

Additional features can include an optional
very narrow flashlight type of beam. Present
day LEDS cowe in very narmow alroings
such as two half angle & degrees which may
not be narrow encugh {a 10 meter spread for
150 meters down the road which may be
sufficiently aimed to the right) but with
need, smaller angles are also feasible. Such
a beam at the correct narrow atming can
coutinue to Hlopunate far abead Go high

beam) without Minding oncoming iraffic.
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characteristics of first
light of a cluster of the
LEDs providing the
first light directed at the
at least a portion and
creating the beam, the
beam diminished in
intensity relative to the
broader field of
illumination
illuminating at least
above and on both sides

of the beam; and

Analysis by a detector or an imaging system
of the oncoming vehicles position (using ita
headlights for examplie) can be used to
determine which exact aiming is the
maximum allowable for any given traffic

situation and road layout.

Using color and pattern recognition
techuiques 1 is possible io determine what
is a sign. It is then possible to provide the
equivalent of “task lighting” and use the
controtier and properly atmed 515 1o follow
and lluminate distant overhead and
roadside signs for a longer time, vet oot
blind onconing traffic due to the narrow

beam.

22:14-22

In a DLF 1119 possible fo combing a task
light having a very narrow “spot’” beam at
the correct atming with a geveral area
lighting “flocd” beam into one fixture. The
digital Highting fixture is positioned
according o recommended Hghiing practice
near a workstation and correctly onented
such that the DLF gives a wide (though siiil
controlled, so as not to cause glare on a
computer display) general ilomunation
distribution as well as a narrow distribution
aimed ai the deskiop for bigh intensity iask

lighting.
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222648

in another example of prior art practice 3
table lamp for reading is provided with a
shade. The shade is there o partially
redirect the light onto the book and alsc
preveut direct, glaring, rays from the lamp
used for general lighting from reaching the
reader's eves. According to the present
invention, instead of having a glaring lamp
producing light which is then made non-
glaring by a shade at a loss in excess of 50%
the LF is built such the amounts of light
directed downward at useful angles and the
amount of light directed upward are in the
correct ratio. The surface area, from which
discomfort-glare causing rays exit, is
designed such that the luminous exitance is
within recommended UGR levels for home
use. The fixture has no need for a shade to
protect from glare, the glare was never
produced at those angles 1o begin with dus
o proper geometric design. To get the
desired luminous exitance expressed in
terms of lumen per sg. meter or luminance
in terms of candela per aq. meter, the light
exiting the source of specific intensity at
angles which normally reach the room
occupant's eyes, is spread pver an area such
that the exiting light 18 non-glating. These
lighting design parameters serve as the

product specification and are incorporated
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into the initial design. There is no need to
add on components to achisve correct

lighting.

45:27-44

fn a further ADLF intelligent lighting
system improvement over prior-art practice,
machine vision is used o control
surrounding luminance. A prime example is
an office application where a computer
Visual Display Terminal is in use. Thisis an
application where the quality of the
tocalized task highting is tmportant. Contrast
plays a major role in seeing and glare plays
arole in producing veiling refiections as
causing fatigue. The correct tluminating
solution tovalves the control of surrounding
fuminances. A prior art workstation design
will include partition, carpet, ceiling and
desk surface reflectance which reduce the
luminance in the workers field of view.
Using the ADLFs ability to recognize the
computer screen chair, desk and
surrounding floor and ceiling, the
tihuminance tn ik on each element is varied
to obtain the optimal lominance. That now
allows any color scheme to be used by the
interior designer on the work cell decor. The
ADELF will control the luminance by
varying the spatial light intensity

distribution over the different surfaces.
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§:25-36

The present inverntion 18 in the tield of
radiation producing devices. More
particularly, the present invention is in the
technical field of ighting fortures. However,
radiation used for headlamps, heating, night
vision, UV or visible light curing, medical
X-rays and other radiation uses are covered
as well. General Highting fixtures otherwise
known as luminaires will be used as the
primary example while other irradiating
devices such as infrared heaters are covered
as well. The invention relates to multiple
tight source Ylurnivating devices intended to
replace incandeacent, fluoreacent and HID
tuminaries in general and specialty lighting

applications.

95:3-14

There has thus been shown and described,
aroong other things, a roultiple-source
lighting technology which allows for the
design and construction of lluminating
devices. Many changes, modifications,
vartations and other uses and applications of
the subject invention will, bowever, become
apparent to those skitled in the art after
cousideriog this specification and the
accompanying drawings which disclose the

preferred embodiments thereof. All such
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changes, modifications, variations and other
uses and applications which do not depart
from the spirit and scope of the invention
are deemed (o be covered by the invention
without departing from the spirit or scope of

the following claims,

follow, based at least in
part on data from one
or more of the cameras,
the at least one target
with the diminished
illumination as the at
least one target
changes location
relative to the motor

vehicle.

45:45-67

In ancther embodiment using the

camera 197, the coniroller 1958 i3 instructed
to identify and track a roving speaker during
avideo presevtation. A signaling device is
used by the speaker to allow the pattern
recognition progranm o intially lock-on and
recognize a target atiribute as is known in
the art of cbject tracking. The signaling
device can be s laser light

pointer 202 aimed gt the camera or a hand
held remote control 281 in communication
with the camera vision sysiem. The
controller 195, based on the camers input
runs the pattern recognition routines,
derives the coordinates and generates
instructions 1o drive the specific hght
sources with aimings which will project
fight al the speaker as the speaker move
about the room. It 18 10 be understood that in
a theater lighting application there is no
need for a preprogrammed moving light
using rootors to change position. Tusicad g

fixed DLF or ADLF with multiple light

“The new Matrix Beam
system combines a front
camera, high-performance
software and "intelligent
lighting" technology to
recognize cars that are
being followed as well as
oncoming traffic.” (Ex. 10,

at 1, emphasis added.)

Individually controlled
LEDs also provide two or
more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a

safer driving experience. /d

A POSITA would readily
understand that the high
performance software that
successfully recognized cars

that are being followed,
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sources powers the necessary light sources
to iHuminate the performer as be or she
moves about the stage. This actually 18
sunilar to the banks of shuttered hights used
in present day stage bighting. Only now the
digital aspect of discrete multiple light
sources allowing for a smooth transition of
aimings with instantaneous control of
almoat infinite variation of apectrum and

intensity 18 acoomplished.

51:59-65

Additional features include an options
concentrated flashlight type of beam to
thurotoate distant overhead and roadside
aigns, which due 10 the narrow directed
bearn will not blind oncoming traffic. Image
recognition via a camera will allow the
beam to follow the retrorefiective sign s
the vehicle moves or the sigus will be
provided with a special marker for this

PUIDOSE.

1:25-36

The present invention s in the field of
radiation producing devices, More
particularly, the present invention is i the
technical field of lighting fixtures. However,
radiation used for headlamps, heating, might
vision, UY or visible light curing, medical

X-rays and other radiation uses are covered

would necessarily follow the
target to result in the “dark
zones”. (Ex. OTH-A at 107,
1115, 9117.)
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as well. General lighting fixtures otherwise
known as luminaires will be used as the
primary example while other irradiating
devices such as infrared beaters are covered
as well. The invention relates to multiple
tight source Yluminating devices intended to
replace incandescent, flunrescent and HID
tuminaries in general and specialty lighting

applications.

95:3-14

There has thus been shown and described,
among other things, a multiple-source
highting technology which allows for the
design and construction of lluminating
devices. Many changes, modifications,
vartations and other uses and applications of
the subject invention will, however, become
apparent to those skilled in the art after
considering this specification and the
accompanying drawings which disclose the
preferred embodiments thereof. All such
changes, moadifications, variations and other
uses and applications which do not depart
from the apirit and scope of the invention
are deemed 1o be covered by the invention
without departing from the spirit or scope of

the following claims.

Claim 56
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An illuminating device

Claim 6 of the ‘551 Patent

HELLA “has won the

having automatic prestigious 2014 Automotive
control of light News PACE Award for its
provided to an industry-first adaptive LED
illuminated area Matrix Beam technology. . .
comprising: HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers”
(Ex. 10 at 1, emphasis
added.)
See OTH-A at 1107-9108
a structure for Claim 6 of the °551 Patent The system automatically
incorporating adjusts a car's headlamps to
illuminating device deliver "glare free"

elements, wherein the
structure comprises a

motor vehicle,

Fig. 15 (bottom):

I N

Iy

53:45 — 54:47

3

R
pXy

illumination, dimming or
switching on and off light
sources based on traffic
conditions. (Ex. 10atl,

emphasis added.)

See Ex. OTH-A at 1107, 1109
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Thus when following another vehicle,
assuming, as drivers have reported, that they
find vellow incandescent colored beadlamps
tess offending thao the HID blue-white
color, the external controller 27% which
receives traffic data from sensors 286 a
cluster 281 would be used to illuminate
around & corper. Thus when the turn
indicator has been selected or the steering
wheel has been rotated by the driver, the
DBLF headiamp is powered by the controlier
to itluminate sideways at angles which
according (o the speed of fravel is correct.
{A driver can't make a 90-degree turn
traveling 90 kpb but from a stop, the turn
way be around a cotner.) In a preferred
embodiment a mulitude of LEDs in 281 are
differently aimed in top view 274 showing
the top view of the cluster 282 with

SLS 283 angled less ontwards and

SLS 284 angled more outward with the
forward airsing (distance ahead of the
vehicle) of the more angled SLS 284, closer
in for iluminating sharp turn, than that of
the less angled SLS 283 for a shallow curve,
Stde sectional view 273 shows a general
downward aiming with 8L8s of front

view 272 cluster 285 corresponding to
cluster 286 shown from the side. The
cluster 286 15 the most angled downward

such as for a stow driving a3 ju a parking
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tight type of application where the idea is
uot to caunse glare vet be seen. The parking
light function can alse be done with higher
angled LEDs by just lowering the intensity
to very low non-glaring intensities,

Cluster 287 of the front view would be the
main illuminating workhorse and is shown

in side view 273 as angled SLSsin

cluster 288 and top view 274 a3 cluster 289

The top cluster 276 shown in side view 273,

as 298 would perform alone or in tandem
with part of 287 the high beam lighting
function. . In one embodiment the digital
headiamp carries cut all the functions in a
single untt 278, SL.Ss have different
focations and aimiogs 221 and 292 to carry
out the functions. In another

embodiment 293 the spotlight sign
tHhuminating function or corner lighting
function i3 in 4 separate package 294 with
its aiming 285 The low and high beam
hghting i3 accomplished with

fixture 296 and its general aiming 297 The
separate units may be dictated by design or
asales considerations and vield more
flexibility but are within the scope of the
overalf integral digiial lamp headlight
device. The controller 27% will addresses
the power supply of each DLF

headlamp 278, 296 and 294 independently
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such that each lamp performs its functions

separately.

a plurality of
individually
controllable LEDs
incorporated in the
structure via at least
one headlamp mounted
to the structure, each
headlamp including at
least one of the LED:s,
the LEDs in
communication with a

power source;

Claim 6 of the ‘551 patent

Fig. 15 (top):
ax N

53:13-37

in FIG. 16 a headlamp 278 of a land, sea or
air vehicle 271 is shown in front view 272,
side vigw of a section 273 and top view of 3
section 274 A discreet SLS light source
such ag an LED 2758 with specific location
within the cluster 276 has a specific spatial
Hight distribution, color wavelength and
ainving relative fo the vehicle, such as
straight ahead, and or downwards and or off
towards the right or left. The SLS may have
one junction and be monochromatic or have

a many jmctions and provide a wide

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.” (Ex.

10 at 1, emphasis added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. /d.

A POSITA “would readily
understand that such an
automatically adjustable
system would include

individually controllable
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spectral power distribution and the power o
the SL.S may be varied. An SLS can also be
g “white” LED. For example a typical
“white” LED such as 2 Luxeon® white
LED such as EXHL- XXX will bave a
colder “bluish”™ 4, 500K color temperature.
LED 277 at a second location within the
same cluster may have a similar or
dissimilar aimiog, waveleogth and spatial
tight distribution. The concept cluster
shown by the dashed lines, is used 1o
describe a conirol function and is not
necessarily related to contiguous placement.
In general a cluster may be deemead a
separate grouping due to a function i
performs, either exclusively orin
conjunction with other clusters or sub-
clusters, such as high beam function versus
a second cluster 278 which may provide a
parking Hght function. The sarwe SLS may
be used, albeit at different intensities, for
both the above functions and thus clusters

may overlap and be discontinuous.

17:3-16

As used herein, the term “light source”,
LED or “solid state light source” means any
system that is capable of receiving an
electrical signal and producing light in
response 1o the signal. Thus, the term “light

source” should be undersiood to include

LEDs in communication with
a power source”. See Ex.

OTH-A at §107, 110.
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Light emitting diodes of all types, light
emitting polymers, semiconductor digs that
produce or emanate light in response to
current, organic LEDs, electro-lurivescent
strips, and other such systems. Incandescent
and discharge lght sources are also
inchuded and multiples of incandescent and
discharge light sources also provide a digital
hamisaire. In an embodiment, a “light
source” may refer 1o a single hight emitting
dicde package including multiple
senuconductor LED dies that are

individually controlled

electronic circuitry
apparatus for the
controlled powering of
the LEDs and other of
the illuminating device

elements;

Claim 6 of the ‘551 patent

HELLA “has won the
prestigious 2014 Automotive
News PACE Award for its
industry-first adaptive LED
Matrix Beam technology. . .
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers.” (Ex.

10 at 1, emphasis added. 1.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"

illumination, dimming or

0834

50




switching on and off light
sources based on traffic

conditions. /d.

From the described
functionality, “it’s clear that
the praise is directed to an
illuminating device, including
electronic circuitry apparatus
Jor the controlled powering
of the LEDs and other of the
illuminating device
elements”. (Ex. OTH-A at
9107, 9111.)

one or more

processors;

18:23-29

In a preferred ernbodimment the DLF is
provided with an oobeard controller. The
controlier may be a computer board,
embedded device, a Digiial Signal
Processor, etc. In general, the term “logical
controlier, controlier or computer” can be
broadly defined to encomipass any device
having coutrol circutiry or a processor
which executes instructions from 2 memory

mediunt.

one or more Sensors,
including one or more

cameras, placed on the
structure for detecting
coordinate-specific

information about the

Claim 6 of the ‘551 patent

25:34-42
Inn a preferred embodiment the DLF
contains logic control electronics unit 7.

Logie control electronios unit, 7, receives

“The new Matrix Beam
system combines a front
camera, high-performance
software and "intelligent
lighting” technology to

recognize cars that are
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illuminated area and
positioned to capture
an image of at least one
other vehicle ahead of
the motor vehicle, at
least one of said
cameras in
communication with
power, and in
communication with at
least one of the one or

more processors;

input and/or feedback from motion,
intensity and/or speciral sensors &, or from
marual control button 9 and increases or
decreases or tums oo or shuts off the power
to one of more of the SLS to effect the
desired change. That i3, the couotrol logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the

MBEES lamp within the predefined range.

25:83-67

Sensors B include any of the following:
hight, temperature and motion detection
devices. Two types of optical detection
sensors may be used: A photo detector with
apectfic apectral sensifivity to detect a
specific color. For example a standard red,
blne and green set which would then
indicate how “white” the light is.
Altersately, a wide spectrum photo detector
that irrespeciive of color measures the
intensity of cach excited die as i i test
fired, based on the eye visual sensitivity
curve. The optical sensor may be lensed and
capable of forming an image, thatis a
camera and the detector may be g detector
array of photodiode pixels. The detector
array may be a CMOS or CCB VSLE array
and may be monochromatic or colorasin g

monochromatic or digital camera. Such

being followed as well as
encoming traffic” (Ex. 10,

at 1, emphasis added.)

“[F]rom this sentence, it’s
clear to a person skilled in the
art that the industry praise is
directed to an illuminating
device that includes the
details of the camera sensor
limitation.” (Ex. OTH-A at
1107, 112.)
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arrays are readily available in mega-pixel

reaoiution.

a controller, including
at least one of the one
OF more processors,
integrated with the
structure via mounting,
in communication with
the LED controlling
power electronic
circuitry apparatus,
said controller
arranged to process the
information
communicated from the
cameras and to
automatically control
the light provided to the

illuminated area; and

Claim 6 of the ‘551 patent

25:34-52

in a preferred embodiment the DLF
contains logic control electronics unit 7.
Logic control electronics unit, 7, receives
input and/or feedback from motion,
intensity and/or spectral sensors B, o from
manual control button % and increases or
decreases of turns on or shuts off the power
t¢ one or more of the 818 to effect the
desired change That tg, the control logic
unit 7 has stored parameters for intensity
and speciral distribution and operates the
RSLS lamp within the predefined range.
The control unit may include a DSP or
computer with storage media, computer
algorithms, signal input and output
glectronics, analog to digital converters, snd
communications elements to carry out
intensity, distribution, dimoung avd color
balance control. Computer algorithms and
instruction sets 7A are induced by the
fogical controlier to manipulate data,
calculate results generate output signals and
maintain the operating parameters within
the specifications. Measured parameters ars

checked against the stored parameters and

A leader in automotive
lighting and electronics,
HELLA's "glare-free high-
beam" headlights use
individually controlled
LEDs that adjust
automatically to real-time
traffic conditions to reduce
glare for other drivers. (Ex.

10 at 1, emphasis added.)

The new Matrix Beam
system combines a front
camera, high-performance
software and "intelligent
lighting' technology to
recognize cars that are
being followed as well as

oncoming traffic. /d.

The system automatically
adjusts a car's headlamps
to deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions.” /d.
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the condrol circuitry adiusts the power 1o

5L

53%:48-50
... the external controller 279 which

receives traffic daig from sensors 288

“From the above sentences,
and the inherent knowledge
possessed by a person skilled
in the art, it’s clear that the
industry praise is directed to
an illuminating device that
includes the details of the
controller limitation, wherein
the controller processes
information from the
camera.” (Ex. OTH-A at
1107, 113.)

memory storing
instructions that, when
executed by one or
more processors of the
controller, enable the

controller to:

25:42-50

The control unit may include a DSP or
computer with storage media, computer
algorituns, signal input and output
glectronics, analog to digital converters, and
communications elements to carry out
intensity, distribution, dimming and color
balance control. Computer algorithms and
wnstruction sets 7A are induced by the
logical controlier to manipulate data,
caleniate resnlts generate output sigoals and
matntain the operating parameters within

the specitications.

54:45-47

The controller 279 will addresses the power
supply of each DLF

headlarop 278, 296 and 294 independently

The new Matrix Beam system
combines a front camera,
high-performance software
and "intelligent lighting"
technology to recognize cars
that are being followed as
well as oncoming traffic. (Ex.

10 at 1, emphasis added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. /d.

Individually controlled
LEDs also provide two or
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such that each lamp performs its functions

aeparately.

more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a
safer driving experience.
(Ex. 10 at 1, emphasis
added.)

“From the above sentences
and the inherent knowledge
of a person skilled in the art,
in order to implement the
‘high performance software’
it’s clear that memory storing
instructions would
necessarily be provided.”

(Ex. OTH-A at 107, 114).

determine, based on
data from one or more
of the sensors, a
vertical and horizontal
position associated with
the at least one other

vehicle;

52:27-42

A possible control system for such purposes
t¢ described in 1S, Pat. Mo, 6,281,632 by
Stany, et-al from Aug. 28, 2001 tided: A
Continuously variable headlamp control
incorporated herein by reference. The patent
describes how continuously variable
headlarmps offer greater flexibility for
roadway illumination but offer challenges n
autoratic control design. Each continuously
variable headlamp has an effective
tihurotoation range varied by changing at

least one parameter from a set including

The new Matrix Beam system
combines a front camera,
high-performance software
and "intelligent lighting"
technology to recognize cars
that are being followed as
well as oncoming traffic. (Ex.

10 at 1, emphasis added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"

illumination, dimming or
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horizontal direction aimed, vertical direction
aimed, and intensity emitted. Stam discloses
g systern for automatically condroiling
continuously variable headlamps ona
controlied vehicle includes an imaging
system capable of determining lateral and
elevational locations of headlamps from
oncoming vehicles and tail lamps from

lfeading vehicles.

switching on and off light
sources based on traffic

conditions. /d.

Individually controlled
LEDs also provide two or
more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a

safer driving experience. /d.

“[F]rom the above sentences
and the inherent knowledge
of a person skilled in the art,
it’s clear that the industry
praise is directed to an
illuminating device that
determines the position of at
least one other vehicle.” (Ex.

OTH-A at 107, ]115).

select a first cluster of
the LEDs based at least
in part on at least one
of the vertical and
horizontal position
compared to known
aimings of light
associated with the first

cluster; and

52:27-43

A possible conirol aystem for such purposes
is described in LS. Pat. Mo, 6,281,652 by
Ntam, et-al from Aug. 28, 2001 ttded: A
Continuously varigble headlamp control
incorporated herein by reference. The patent
describes how continuously variable
headlarops offer greater flexibility for

roadway illumination but offer challenges in

The new Matrix Beam system
combines a front camera,
high-performance software
and "intelligent lighting"
technology to recognize cars
that are being followed as
well as oncoming traffic. (Ex.

10 at 1, emphasis added.)

0840

56




automatic control design. Each continuously
variable headlamp has an effective
ilumination range varied by changing at
lfeast one parameter from a set including
horizontal direction aimed, vertical direction
aimed, and intensity emitted. Stam discloses
& system for automatically controiling
continucusly variable headlamps ona
controlied vehicle includes an imaging
system capable of determining lateral and
elevational locations of headlamps from
oncoming vehicles and tail lamps trom

feading vehicles.

5363 - 334

Analysis by a detector or an imaging systen
of the oncoming vehicles position (using its
headlights for exampie) can be used to
determine which exact aiming 18 the
maximum allowable for any given traffic

situation and read layout,

Using color and pattern recognition
techniques it 1s possible to determine what
ig 3 sign. fis then possible to provide the
equivalent of “task lighting” and use the
controlier and properly aimed SLS 1o follow
and illuminate distant overhead and
roadside signs tor a longer time, yet not
blind oncoming traffic due o the narrow

hearn.

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. /d.

Individually controlled
LEDs also provide two or
more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a

safer driving experience. /d.

“It is my opinion that, from
the above sentences and the
inherent knowledge of a
person skilled in the art, an
illuminating device that
includes ‘individually
controlled LEDs’ necessarily
selects the LEDS to be aimed
based on the position of the
detected vehicle, per the
select a cluster limitation.”

(Ex. OTH-A at 107, §116).
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45:52-57

The controller 195, based on the camera
input tuns the pattern recogition routines,
derives the coordinates and generates
tnatructions to drive the specific ight
sources with aimings which will project
Light at the speaker as the speaker move

about the room.

§9:17-30

The basis of the invention isthe use of a
multitade of discrete Hght emitting sources
{"digits”} to generate light. The light contrdd
slerpents can be applied on a per junction
basis or on a “white” color generating set
grouping such as RGH or on a larger set
which may be conventent for manufachuring
or other color rendering considerations. The
requitement for conirollability is howsver,
that the SLS output is definitive in relation

1o apectrum and spatial distribution,

The discrete light emitting clements by
operating and not operating, at full power or
al a fraction of, either partially or in unison,
generate light with optimal infensity,
speciral distribution, and spatial distribution
of intensity and spectral distribution for the

viewing task at hand.
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53:13-37

o FIG. 16 a headlamp 278 of a land, sea or
air vehicle 271 is shown in front view 272,
side view of a section 373 and top view of a
section 274. A discreet SLS light source
such ag an LED 2758 with specific location
within the cluster 276 has a specific spatial
Light distribution, color wavelength and
aimying relative fo the vehicle, such a8
straight ahead, and or downwards and or off
towards the right or left. The SLS may have
one junction and be monochromatic or have
a many junctions and provide a wide
speciral power distribution and the power to
the 51.S may be vaned. An SLS can also be
a “white” LED. For example a typical
“white” LED such as a Luxeon® white
LED such as LXHE-XXXX will have a
colder "bluish” 4, 500K color temperature.
LED 277 at a second location within the
same cluster may have a similar or
dissimilar aiming, wavelength and spatial
light distribution. The concept cluster
shown by the dashed lines, is used to
describe a control function and i not
necessarily related to contiguous placement
In general a chuster may be deewred &
separate grouping due 1o a function it
perforros, either exclusively orin
comjunciion with other clusters or sub-

clusters, such as high beam function versus
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a second cluster 278 which may provide a
parking Hght function. The same SLS may
be used, albeit at different intensities, for

both the above functions and thus clusters

may overlap and be discontinuous.

§:25-38

The present invention 18 in the field of
radiation producing devices. More
particularly, the present invention is in the
technical field of lighting fortures. However,
radiation used for headlamps, heating, night
vision, UV or visible light curing, medical
K-ravs and other radiation uses are covered
as well. Geveral lighting fixtures otherwise
known as luminaires will be used as the
primary example while other irradiating
devices such as infrared heaters are covered
as well. The invention relates to multiple
tight source Yluminating devices intended to
replace incandescent, flunrescent and HID
hurminaties in general and specialiy highting

applications.

95:3-14

There has thus been shown and described,
among other things, a mudtiple-source
lighting technology which allows for the
design and construction of illuminating
devices. Many changes, modifications,

variations and other uses and applications of

0844

60




the subject invention will, however, become
apparent to those skilled in the art after
considering this specification and the
accompanying drawings which disclose the
preferred embodiments thereof. All such
changes, modifications, variations and other
uses and applications which do not depart
from the spirit and scope of the invention

are deemed (o be covered by the invention

without departing from the spirit or seope of

the following claima.

reduce intensity of
illumination to non-
glaring illumination of
a first area associated
with the at least one
other vehicle, relative
to intensity of
illumination on both
sides of the first area at
elevations common with
the first area
illuminated by a second
cluster of the LEDs, by
control of emission

firom the first cluster.

5¢:37-5¢

The digital Hghting concept is extended to
transportation vehicie applications. A
beadlamp for an automobile uses multiple
fight sources based on electro luminescence
of semiconductor junctions. The proposed
nnigue approach is to combine the lighting
engineering function i.e. the correct light
distribution, color spectrum and leveld
necessary for the visual task at hand into the
Tamp such that the digital lamp obviates the
steed for additional light controls and
fixtures. The digital electronic lamp utilizes
5 the energy and has over 100,000 hours
Lifetime versus 2000 for an sutomotive
incandescent lamp and can be rapidly
switched on and off without deleteriously
aftecting lfetime. {Quite the opposite, off

time is not part of the lifetime). The

The new Matrix Beam system
combines a front camera,
high-performance software
and "intelligent lighting"
technology to recognize cars
that are being followed as
well as oncoming traffic. (Ex.

10 at 1, emphasis added.)

The system automatically
adjusts a car's headlamps to
deliver "glare free"
illumination, dimming or
switching on and off light
sources based on traffic

conditions. /d.

Individually controlled
LEDs also provide two or
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multiple light-source, digital device, is an
glectronic headlight which provides the
driver with the correct aiming, ilumination
fevel and distribution {e.g. parking lights,
fow beam, high beam, lighting arcund
curves and comers) based on toput from the
vehicle's speed, steering wheel position, turn
signal indicator and detection of

approaching beadlights.

52:54 - 53:4

Additional features can include an optional
very narrow flashlight tvpe of beam. Present
day LEDS come in very narrow aimings
such as two hatf angle 3 degrees which may
uot be narrow enough (a 10 meter spread for
150 meters down the road which may be
sufficientty aimed 1o the right) but with
need, smaller angles are also feasible. Such
a bean af the correct narrow aiming can
continue to illuminate far ahead (in high
bearn ) without blindivg cucoming traffic.
Analysis by a detector or an imaging svstem
of the oncormsing vehicles position {using its
headlights for example} can be used o
determine which exact aimning 15 the
saximum allowable for any given traffic

situation and road layout.

Using color and pattern recognition

techuiques it is possible to determine what

more dark zones with "light
in-between," allowing
continuous use of a vehicle's
high-beams to maximize
visibility and provide a

safer driving experience. /d.

“[F]rom the above sentences,
it would be clear to a person
skilled in the art that the
industry praise description of
an illuminating device with
“two or more dark zones with
‘light-in-between” to
maximize visibility,
corresponds to the above-
identified claim limitation,
providing reduced
illumination in the dark zones
relative to the illumination on
both sides of the dark zone.”
(Ex. OTH-A at 107, 117.)
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is a sign. 1 is then possible to provide the
squivalent of “task fighting” and use the
controlier and properly aimaed SLS 1o follow
and tuminate distant overhead and
roadside signs for a longer time, yvet not
blind oncoming traffic due to the varrow

beam.

22:14-22

In a DLF 1t is possible to combing a task
tight haviog a very narrow “spot” bearo at
the correct aiming with 3 general area
highting “flood” beam into one fixture. The
digital lighting fixture i3 positioned
according to recommended Hghting practice
near a workstation and correctly onented
such that the DLF gives a wide {(though siiil
controlied, 50 as not to cause glare on a
computer display) general itlumination
distribution as well s a narrow distribution
aimed at the deakiop for high intensity task

Lighting.

45:27-44

fn a further ADLF intelligent lighting
system improvement over prior-art practice,
machine vision is used o condrol
surrounding luminance. A prime example is
an office application where a computer
Visual Display Terminal is in use. Thisis an

application where the quality of the
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tocalized task Highting is important. Contrast
plavs a wajor role in seeing and glare plays
g role i producing veiling reflections as
causing fatigue. The correct thurninating
solution involves the control of surrounding
tuminances. A prior art workstation desigo
wiil include partition, carpet, cetling and
desk surface reflectance which reduce the
luminance iy the workers field of vigw,
Using the ADUFs ability to recognize the
computer screen chair, desk and
surrgunding floor and cetling, the
iffuminance in lux on each element is varied
to obiain the optimal luminance. That now
allows any color scheme o be used by the
interior designer on the work cell decor. The
ADLF will control the luminance by
varying the spatial hght intensity

distribution over the different surfaces.

1:25-36

The present invention 18 in the field of
radiation producing devices. More
particularly, the present invention s in the
technical field of tighting frtures. However,
radiation used for headlamps, heating, night
vision, UV or visible light curing, medical
X-rays and other radiation uses are covered
as well. Geoeral ighting fixtures otherwise
known as luminaires will be used as the

primaary example while other irradiating
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devices such as intrared heaters are covered
as well. The invention relates to multiple
Light scurce iHuminating devices intended to
replace tncandescent, fluorescent and HID
tuminaries in general and specialty Hehting

applications.

95:3-14

There has thus been shown and described,
among other things, & multiple-source
fighting technology which allows for the
design and construction of Hluminating
devices. Many changes, modifications,
variations and other uses and applications of
the subject invention will, however, become
apparent to those skilied in the art after
considering this specification and the
accompanying drawings which disclose the
preferred embodiments thereof. All such
changes, modifications, variations and other
uses and applications which do not depart
from the spuit and scope of the wveotion
are deemed to be covered by the invention
without departing fror the spirit or scope of

the following claima.
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Exhibit OTH-F
Side by Side Claim Comparison



Exhibit OTH F — TRCHO102RX - Side by Side Claim Comparison

Claim 6 | Claim Claim Claim Claim Claim Claim Claim Claim
24 32 40 48 56 64 72 80
An 24 32. 44 48. 26. 64 72. 80.
illumina | (New) (New) iNew) (New) (New) (New) (New) (New)
ting An | 4n An An An An An An
device Hluming | iffuwming | illuming | illuming | illuming | illumina | illumina
having ting fng ting ting ting ting ling
automat | device | device | device | device | device |device |device | device
ic boving | having | havisg | having | having | having | having | having
control | guioma: | automat | gutcangt | automat | automat | automat | automat | automat
of the i ic i ic ic ic ic ic
light + | control | control | control | control | control | control | control
provide | of Gehy | of light | of fight | of light | of light | of light | of the of light
dtoan | provide | provide | provide | provide | provide | provide | light provide
illumina | iz qgne |dtoan | dioan |dtoan |dtoan |ditoan | provide | dtoan
ted area | ilfming | Hluming | iflwming | illuming | illumina | illumina | dto an | illumina
compris | ted ureg | lted area | f¢id qress | ted area | ted area | ted area | illumina | ted area
ing: comuris | compris | compris | compris | compris | compris | ted area | compris
me:  |mg | ing |inge  |ings  |inge | compris |ing:
a a a a a a a a a
structur | structur | structur | structur | structur | structur | structur | structur | structur
e for e for e for e for e for e for e for e for e for
incorpo | incorpo | incorpo | incorpo | incorpo | incorpo | incorpo | incorpo | incorpo
rating rating rating rating rating rating rating rating rating
illumina | illuminag | illumina | illumina | illumina | illumina | illumina | illumina | illuming
tng  |ung |tng |tng |tmg  |tng  |tng |tng | fing
device device device device device device device device device
element | element | element | element | element | element | element | element | element
sy S, s, s, S, s, s, s, s,
wherein | wherein | wherein | wherein | wherein | wherein | wherein | wherein
the the the the the the the the
Structur | structur | structur | structur | structur | structur | structur | structur
e e e e e e e e
compris | compris | compris | compris | compris | compris | compris | compris
esa esa esa esa esa esa esa esa
moltor moltor moftor moltor moltor motor moftor moltor
vehicle; | vehicle; | vehicle; | vehicle; | vehicle; | vehicle; | vehicle; | vehicle;
oneor |a a a a a a a a
more pluralit | pluralit | pluralit | pluralit | pluralit | pluralit | pluralit | pluralit
light yof yof yof yof yof yof yof yof
sources | individu | individu | individu | individu | individu | individu | individu | individu
incorpo | ally ally ally ally ally ally ally ally
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rated in | controll | controll | controll | controll | controll | controll | controll | controll

the able able able able able able able able
structur | LEDs LEDs LEDs LEDs LEDs LEDs LEDs LEDs
eandin | light Incorpo | incorpo | icorpo | incorpo | incorpo | incorpo | incorpo
commun | sources | ratedin | ratedin | ratedin | ratedin | ratedin | ratedin | ratedin
ication | incorpo | the the the the the the the
with a rated in | structur | structur | structur | structur | structur | structur | structur
power the eviaat |eviaat |eviaat |eviaat |eviaat |eviaat |eviaat
source; | structur | least least least least least least least
eviaat | one one one one one one one
least headla | headla | headla | headla | headla | headla | headla
one mp mp mp mp mp mp mp
headla mounte | mounte | mounte | mounte | mounte | mounte | mounte
mp dtothe |dtothe |dtothe |dtothe |dtothe |ditothe |diothe

mounte | structur | structur | structur | structur | structur | structur | structur
ditothe |e each |e each |e _each |e each |e, each |e each | e each
structur | headla | headla | headla | headla | headla | headla | headla

e, each | mp mp mp mp mp mp mp
headla | includin | includin | includin | includin | includin | includin | includin
mp gat gat gat gat gat gat gat
includin | least least least least least least least
gat oneof |oneof |oneof |oneof |oneof |oneof |oneof
least the the the the the the the

one of LEDs, LED:s, LED:s, LEDs, LEDs LED:s, LED:s,
the the the the the andin | the the
LED:s, LEDs in | LEDs in | LEDs in | LEDs in | commun | LEDs in | LEDs in
the commun | commun | commun | commun | ication | commun | commun

LEDs in | ication | ication | ication | ication | witha ication | ication
commun | with a with a with a witha power with a with a
ication | power power power power source; | power power
with a source; | source; | source; | source; source; | source;

electron | electron | electron | electron | electron | electron | electron | electron | electron

ic ic ic ic ic ic ic ic ic
circuitr | circuitr | circuitr | circuitr | circuitr | circuitr | circuitr | circuitr | circuitr
Y Y Y Y Y Y Y Y Y
apparat | apparat | apparat | apparat | apparat | apparat | apparat | apparat | apparat
us for us for us for us for us for us for us for us for us for
the the the the the the the the the
controll | controll | controll | controll | controll | controll | controll | controll | controll
ed ed ed ed ed ed ed ed ed

powerin | powerin | powerin | powerin | powerin | powerin | powerin | powerin | powerin
gofthe |gofthe | gofthe | gofthe | gofthe |gofthe | gofthe | gofthe | gofthe
light light LEDs LEDs LEDs LEDs LEDs LEDs LEDs
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source | source | and and and and and and and
and LEDs other of | other of | other of | other of | other of | other other of
other and the the the the the element | the
illumina | other of | illumina | illumina | illuming | illuming | illumina | s of the | illumina
ting the ting ting ting ting ting illumina | ting
device | illumina | device | device |device | device | device | ting device
element | ting element | element | element | element | element | device | element
S, device S S s: S S element | s;

element S;

s;

one or one or one or one or one or one or one or one or

more more more more more more more more

process | process | process | process | process | process | process | process
one or one or one or one or one or one or one or one or one or
more more more more more more more more more
cameras | sensors, | sensors, | sensors, | sensors, | sensors, | sensors, | sensors, | sensors,
placed | includin | includin | includin | includin | includin | includin | includin | includin
on the goneor | goneor | goneor | goneor | goneor | goneor | goneor | goneor
structur | more more more more more more more more
e for cameras | cameras | cameras | cameras | cameras | cameras | cameras | cameras
detectin | _placed | ,placed |, placed |, placed |, placed |, placed | ,placed | .placed
g on the on the on the on the on the on the on the on the
coordin | structur | structur | structur | structur | structur | structur | structur | structur
ate- e for e for e for e for e for e for e for e for
specific | detectin | detectin | detectin | detectin | detectin | detectin | detectin | detectin
informa | g g g g g g g g
tion coordin | coordin | coordin | coordin | coordin | coordin | coordin | coordin
about ate- ate- ate- ate- ate- ate- ate- ate-
the specific | specific | specific | specific | specific | specific | specific | specific
illumina | informa | informa | informa | informa | informa | informa | informa | informa
ted tion tion tion tion tion tion tion tion
areaq, about about about about about about about about
said the the the the the the the the
camera | illuming | illuming | illumina | illuming | illuming | illumina | illumina | illuming
in ted ted area | ted area | ted ted area | ted area | ted ted area
commun | area, at | and and area, at | and and area, at | and
ication | least position | position | least position | position | least position
with oneof |edto ed to oneof |edto ed to oneof |edto
power said capture | capture | said capture | capture | said capture
and cameras | an an cameras | an an cameras | camera
control | in image image in image image in data
device | commun | of at of at commun | of at of commun | indicati

ication | least least ication | least another | ication | nga
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element | with one wo with one vehicle, | with target
S; power, target, other power, other at least | power, ahead
and in at least | vehicles | and in vehicle | oneof | andin of the
commun | one of |, atleast | commun | ahead said commun | motor
ication | said one of ication | of the cameras | ication | vehicle,
with at | cameras | said with _at | motor in withat | at least
least in cameras | least vehicle, | commun | least one of
one of | commun | in one of | atleast |ication |oneof | said
the one | ication | commun | the one |oneof | with the one | cameras
or more | with ication or more | said power, or more | in
process | power, | with process | cameras | and in process | commun
ors; and in power, ors; in commun | ors; ication
commun | and in commun | ication with
ication commun ication | with at ower.
withat | ication with least and in
least with at power, one of commun
one of least and in the one ication
the one | one of commun | or more with at
or more | the one ication | process least
process | or more withat | ors; one of
ors; process least the one
ors; one of or more
the one rocess
or more ors;
process
ors;
a a a a a a a a a
controll | controll | controll | controll | controll | controll | controll | controll | controll
er er, er, er, er, er, er, er, er,
integrat | includin | includin | includin | includin | includin | includin | includin | includin
edwith | gat gat gat gat gat gat gat gat
the least least least least least least least least
structur | one of | oneof |oneof |oneof |oneof |oneof one of | one of
e, in the one | the one | the one | theone | theone | theone | theone | the one
commun | or more | or more | or more | or more | or more | or more | or more | or more
ication | process | process | process | process | process | process | process | process
with the | ors, ors, ors, ors, ors, ors, ors, ors,
light infegrat | integrat | integrat | integrat | infegrat | infegrat | intfegrat | integrat
source edwith | edwith | edwith |edwith |edwith |edwith |edwith |edwith
controll | the the the the the the the the
ing Structur | structur | structur | structur | structur | structur | structur | structur
power evia evia evia e via evia e via evia e via
circuitr | mountin | mountin | mountin | mountin | mountin | mountin | mountin | mountin
y, said g in o in g in o in o in g in o in o in
controll | commun | commun | commun | commun | commun | commun | commun | commun
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er ication | ication | ication | ication | icafion | icafion | ication | ication
arrange | with the | with the | with the | with the | with the | with the | with the | with the
dto LED LED LED LED LED LED LED LED
process | controll | controll | controll | controll | controll | controll | controll | controll
esfsp] |ing  |img  |img |ing |img |ing |ing |ing

the power | power | power | power | power | power | power | power
informa | electron | electron | electron | electron | electron | electron | electron | electron
tion ic ic ic ic ic ic ic ic
commun | circuify | circuifr | circuitr | circuitr | circuity | circuifr | circuifr | circuitr
icated |y Y Y Y Y Y Y Y

from the | apparat | apparat | apparat | apparat | apparat | apparat | apparat | apparat
camera | us, said | us, said | us, said | us, said | us, said | us,said | us, said | us, said

and controll | controll | controll | controll | controll | controll | controll | controll
automat | er er er er er er er er
ically arrange | arrange | arrange | arrange | arrange | arrange | arrange | arrange
control | dio dio dio dio dio dio dio dio

the light | process | process | process | process | process | process | process | process
provide | the the the the the the the the
dfto the | informa | informa | informa | informa | informa | informa | informa | informa
illumina | tion tion tion tion, tion tion tion tion
ted commun | commun | commun | commun | commun | commun | commun | commun
areaq. icated icated icated icated icated icated icated icated

firom the | from the | from the | from the | from the | from the | from the | from the
cameras | cameras | cameras | cameras | cameras | cameras | cameras | cameras
and to and to and to and to and to and to and to and to
automat | automat | automat | automat | automat | automat | automat | automat
ically ically ically ically ically ically ically ically
control | control | control | control | control | control | control | control
the light | the light | the light | the light | the light | the light | the light | the light
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Beschreibung

[0001] Die Erfindung betrifft einen Scheinwerfer flr
Fahrzeuge mit einem Gehause, mit einem im Inneren
des Gehauses angeordneten Abblendlicht- und einem
Fernlichtmodul, mit Einstellvorrichtungen fir das Ab-
blendlichtmodul und das Fernlichtmodul, durch welche
das Abblendlichtmodul zur Grundeinstellung um eine ho-
rizontale und vertikale Achse schwenkbar und das Fern-
lichtmodul zur Justierung um eine horizontale Achse
schwenkbar ist, und mit einem zwischen Abblendlicht-
und Fernlichtmodul verlaufenden Koppelelement, zwi-
schen dem und dem Abblendlicht- und Fernlichtmodul
jeweils eine gelenkartige Verbindung besteht, durch wel-
ches das Fernlichtmodul bei einem Schwenken des Ab-
blendlichtmoduls um seine horizontale Achse um eine
horizontale Achse mitschwenkt.

[0002] Ein solcher Scheinwerfer fiir Fahrzeuge ist aus
der DE - U- 20202442 bekannt. Der Scheinwerfer weist
ein aus Kunststoff bestehendes Gehause auf, dessen
Vorderseite  durch eine lichtdurchlassige  Ab-
schlussscheibe abgeschlossen ist. Im Inneren des Ge-
hauses ist ein Abblendlicht- und ein Fernlichtmodul an-
geordnet. Als Abblendlichtmodul dient ein Projektions-
modul und als Fernlichtmodul ein schalenférmiger Re-
flektor flr Fernlicht. Die Vorderseiten des Abblendlicht-
und Fernlichtmoduls sind in Lichtaustrittsrichtung zuein-
ander versetzt angeordnet. Der Tragrahmen des Ab-
blendlichtmoduls und des schalenférmigen Reflektors
sind durch ein Koppelelement verbunden. Als Koppel-
element dient ein Fuhrungsstiick, das mit Fihrungsfla-
chen des Gehauses zusammenwirkt und von den Fih-
rungsflachen vertikal gehaltert ist. Das Fiihrungsstiick
haltert wiederum eine von einem Leuchtweiteregler ge-
bildete Ein-stellvorrichtung, die mit dem unteren Bereich
des Tragrahmens des Abblendlichtmoduls gelenkig ver-
bunden ist. Das FlUhrungsstick haltert wiederum Uber
den Leuchtweiteregler das Abblendlichtmodul. Durch
den Leuchtweiteregler ist das Abblendlichtmodul um ein
horizontale Achse schwenkbar. Die horizontale Achse
ist definiert durch zwei zwischen dem oberen Bereich
des Tragrahmens und dem Gehause bestehenden
Schwenklager. Ein Schwenklager ist ortsfest ausgefiihrt,
wahrend das andere Schwenklager zu einer manuellen
Einstellvorrichtung gehort. Durch diese Einstellvorrich-
tung ist das Abblendlichtmodul um eine vertikale Achse
schwenkbar, die von der gelenkigen Verbindung zwi-
schen dem Leuchtweiteregler und dem ortsfesten
Schwenklager gebildet ist und die benachbart zu dem
schalenférmigen Reflektor verlauft. Der schalenférmige
Reflektor ist an seinem oberen Bereich Uber zwei
Schwenklager mit dem Gehause verbunden. Die beiden
Schwenklager sind jeweils mit einer manuellen Einstell-
vorrichtung gekoppelt und definieren eine horizontale
Achse. Im unteren Bereich des schalenférmigen Reflek-
tors ist das FUhrungsstick gelenkig mit dem Reflektor
verbunden. Das Fihrungsstiick ist zusammen mit dem
Leuchtweiteregier durch eine manuelle Einstellvorrich-
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tung, die eine mit dem Gehause verbundene Einstell-
schraube aufweist, in bzw. entgegen der Lichtaustritts-
richtung des Scheinwerfers verschiebbar. Dadurch ist
das Abblendlichtmodul gemeinsam mit dem Fernlicht-
modul um jeweils eine horizontale Achse manuell
schwenkbar. Die beiden manuellen Einstellvorrichtun-
gendes Fernlichtmoduls dienen zur Justierung des Fern-
lichtmoduls gegenliber dem Abblendlichtmodul. Das
FlOhrungsstiick, welches das Fernlichtmodul mitdem Ab-
blendlichtmodul koppelt, muss gro3 dimensioniertundin
einer Flhrung des Geh&uses verschiebbar und gehaltert
sein, da es die von dem Leuchtweiteregler gebildete Ein-
stellvorrichtung und das Abblendlichtmodul tragt. Wei-
terhin kann wegen der groBen Ausdehnung des Fuh-
rungsstiicks sich verziehen und ist dann nur noch
schwergangig in der Flihrung des Geh&uses verschieb-
bar.

[0003] Ausder EP -A- 1 120 310 ist ein Scheinwerfer
fir Fahrzeuge bekanntgeworden, bei dem im Inneren
des Scheinwerfers ein Abblendlichtmodul angeordnet
ist, das durch eine von einem Leuchtweiteregler gebil-
dete Einstellvorrichtung um ein horizontale Achse
schwenkbar ist. Seitlich neben dem Abblendlichtmodul
ist im Gehause eine Abstandsmesseinheit angeordnet.
Die Abstandsmesseinheit ist an dem Gehause um zwei
Schwenklager um eine horizontale Achse schwenkbar.
Das Abblendlichtmodul und die Abstandsmesseinheit
sind durch ein Koppelelement miteinander verbunden.
Als Koppelelement dient ein Gelenkelement, das gelen-
kig mit dem Abblendlichtmodul und der Abstandsmes-
seinheit verbunden ist. Dadurch ist der Abblendlichtmo-
dulunddie Abstandsmesseinheit gemeinsam um jeweils
eine horizontale Achse durch den Leuchtweiteregler
schwenkbar. Das Gelenkelement besteht aus einem Ge-
windebolzen, der in eine an der Abstandsmesseinheit
gelagerten Mutter eingreift und mit einem Kugelkopf ge-
lenkig an dem Abblendlichtmodul gelagert ist. Dadurch
ist die Abstandsmesseinheit gegeniiber dem Abblend-
licht justierbar. Nachteilig hierbei ist, dass die Justiervor-
richtung aus vielen Einzelteilen besteht und nur durch
umstandlich durch eine durch einen Deckel
verschlieBbare Gehauseodffnung hindurch zuganglichist.
Ferner kann sich beim gemeinsamen Verstellen von Ab-
blendlichtmodul und Abstandsmesseinheit die Justier-
vorrichtung mit bewegen und sich somit selbsttatig ver-
stellen.

[0004] Aufgabe der Erfindung ist es, den im Oberbe-
griff des Anspruch 1 beschriebenen Scheinwerfer fiir
Fahrzeuge derart zu verbessern, dass alle Einstellungen
von dem Abblendlicht- und Fernlichtmodul des Koppel-
elements funktionssicher durchfiihrbar sind. Diese Auf-
gabe wird nach der Erfindung dadurch geldst, dass alle
Einstellvorrichtungen fiir das Abblendlicht-und das Fern-
lichtmodul zwischen denselben und dem Gehause des
Scheinwerfers bestehen und das Koppelelement ein Ge-
lenkelement einer  Gelenkvorrichtung ist und
ausschlieBlich an gelenkartigen Verbindungen des Ab-
blendlicht- und Fernlichtmoduls gehalten ist. Dadurch ist
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ein einfacher Aufbau des Koppelelements moglich und
die zur Justierung des Fernlichtmoduls dienende Ein-
stellvorrichtung, durch die das Fernlichtmodul um eine
horizontale Achse schwenkbar ist, kann so ausgefuhrt
sein, dass sie von der AuBenseite des Gehause her ein-
fach und leicht zuganglich ist. Weiterhin kénnen der
Leuchtweiteregler und die zur Justierung des Fernlicht-
moduls dienende Einstellvorrichtung ohne Ricksicht auf
das Koppelelement und das Koppelelement ohne Riick-
sicht auf den Leuchtweiteregler und die zur Justierung
des Fernlichtmoduls dienende Einstellvorrichtung di-
mensioniert und gestaltet sein.

[0005] Das Koppelelement ist kostenglinstig herstell-
bar, wenn es stangenférmig ausgeftihrt und ein einstik-
kiges Bauteil ist.

[0006] Weiterhin ist es vorteilhaft, wenn das Koppel-
element, beiin Lichtaustrittsrichtung versetzt zueinander
angeordneten Vorderseiten des Abblendlicht- und Fern-
lichtmoduls, mindestens in einem Abschnitt zwischen
den Vorderseiten verlauft, und die gelenkartigen Verbin-
dungender Gelenkvorrichtung an den sich benachbarten
Randbereichen des Abblendlicht- und Fernlichtmoduls
angeordnet sind. Dadurch baut das Koppelelement mog-
lichst kurz und eine Dejustierung des Fernlichtmoduls
durch eine Ausdehnung des Koppelelements infolge ei-
ner groBen Temperaturerhdhung im Scheinwerferinne-
ren ist sehr klein und somit nicht mehr stérend. In diesem
Zusammenhang ist es weiterhin vorteilhaft, wenn es ent-
lang einer in Lichtaustrittsrichtung verlaufenden Vertikal-
ebene verlauft und die gelenkartigen Verbindungen am
vorderen und hinteren Endabschnitt des Koppelele-
ments angeordnetsind. Dadurch istan den gelenkartigen
Verbindungen des Koppelelements beim gemeinsamen
Verstellen von Abblendlichtmodul und Fernlichtmodul
kein Verklemmen und Verkanten des Koppelelements
moglich.

[0007] Ein weiterer Vorteil besteht, wenn eine gelenk-
artige Verbindung benachbart zu einem Gelenkpunkt der
Einstellvorrichtung, durch die das Abblendlichtmodul um
die horizontale Achse schwenkbar ist, an dem Abblend-
lichtmodul angeordnet ist. Durch diese Mittel ist auch bei
einem leicht bauenden Abblendlichtmodul eine stabile
Verbindung zwischen dem Abblendlichtmodul und dem
Koppelelement gegeben. Je naher die gelenkartige Ver-
bindung zu dem Gelenkpunkt angeordnet ist, um so
leichtgangiger ist das Abblendlichtmodul um die durch
den Gelenkpunkt hindurchgehende Achse schwenkbar.
Besonders vorteilhaft ist es, wenn der die gelenkartige
Verbindung von dem letzteren Gelenkpunkt gebildet ist.
[0008] Die Gelenkvorrichtung ist kostengilinstig her-
stellbar und das Koppelelement ist einfach und schnell
montierbar, wenn die gelenkartigen Verbindungen von
einem Lagerzapfen und einer Lagerdffnung gebildet
sind, deren Schwenkachse quer zur Lichtaustrittrichtung
des Scheinwerfers verlauft, und die Lagerzapfen und La-
geroffnungen von einstlickig mit Bauteilen des Abblend-
lichtmoduls bzw. Fernlichtmoduls ausgefiihrten Gelenk-
teilen gebildet sind.
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[0009] Weiterhin ist es zweckmaBig, wenn die vertika-
le Achse fiir das Abblendlichtmodul durch Gelenkpunkte
definiert ist, die am Abblendlichtmodul benachbart zum
Fernlichtmodul angeordnet sind und zwischen dem Ab-
blendlichtmodul und dem Gehause bestehen. Dadurch
ist die Seite des Abblendlichtmoduls, die iber das Kop-
pelelement das Fernlichtmodul haltert, sicher gegen die
im Fahrbetrieb auftretenden Vibrationen gehalten.
[0010] Bei einer besonders vorteilhaften Weiterbil-
dung der Erfindung weist die dem Abblendlichtmodul zu-
geordnete Einstellvorrichtung, durch die das Abblend-
lichtmodul und das Fernlichtmodul gemeinsam um hori-
zontale Achsen schwenkbar sind, eine Verstelleinrich-
tung zur Grundeinstellung des Abblendlicht- und Fern-
lichtmoduls und einen automatischen Leuchtweiteregler
auf. Dadurchistdie Leuchtweite des Abblendlichtmoduls
und des Fernlichtmoduls gemeinsam sowohl zur Grund-
einstellung als auch durch den automatischen Leucht-
weiteregler verstellbar. Die Verstelleinrichtung zur
Grundeinstellung kann manuell oder automatisch durch
den Leuchtweiteregler erfolgen.

[0011] Weiterhin ist es vorteilhaft, wenn das Fernlicht-
modul ein schalenférmiger Reflektor und das Abblend-
lichtmodul ein Schwenkmodul flir Kurvenlicht ist, wobei
eine gelenkartige Verbindung des Koppelelements von
einem das Kurvenlichtmodul umgebenden Rahmen ge-
bildet ist. Da wegen der groBen Masse eines Kurven-
lichtmoduls sein zur Halterung dienender Rahmen stabil
ausgefihrtist, ist auch das vergleichsweise leichte Fern-
lichtmodul Uber das Koppelelement sicher gegen Vibra-
tionen gehalten.

[0012] Zwei Ausflihrungsbeispiele nach der Erfindung
sind in der Zeichnung dargestellt und zwar zeigen
[0013] Figur 1 in einer perspektivischen Ansicht einen
ersten Scheinwerfer fiir Fahrzeuge, beidem ein Abblend-
licht- und ein Fernlichtmodul gemeinsam durch Einstell-
vorrichtungen sowohl manuell als auch automatisch um
horizontale Achsen schwenkbar sind, und

[0014] Figur 2 in einer perspektivischen Ansicht einen
zweiten Scheinwerfer fir Fahrzeuge, bei dem ein Ab-
blendlicht- und ein Fernlichtmodul gemeinsam durch ei-
ne Einstellvorrichtung manuell um horizontale Achsen
schwenkbar sind und ausschlieBlich das Abblendlicht-
modul durch einen Leuchtweiteregler automatisch um ei-
ne horizontale Achse schwenkbar ist.

[0015] Der erste Scheinwerfer (Figur 1) fir Fahrzeuge
weist ein Abblendlichtmodul 1 und ein Fernlichtmodul 2
auf, welche in einem nicht dargestellten Geh&use ange-
ordnet sind. Die Vorderseiten 18 und 19 des Abblend-
licht- und Fernlichtmoduls 1 und 2 sind in Lichtaustritts-
richtung versetzt zueinander angeordnet. Von dem Ab-
blendlichtmodul 1 ist nur ein &uBerer Rahmen 16 darge-
stellt. In den Rahmen 16 des Abblendlichtmoduls 1 ist
ein nicht dargestelltes Schwenkmodul eingesetzt, wel-
ches fur Kurvenlicht um eine vertikale Achse schwenkbar
ist. Der Rahmen 16 ist Gber drei Gelenkpunkte 17, 20
und 21 mit dem Geh&use verbunden. Die beiden Gelenk-
punkte 17 und 21 sind in den Eckbereichen des dem
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Fernlichtmodul 2 nahen Randbereich des Rahmens 16
angeordnet und definieren eine vertikale Achse 8. Um
die vertikale Achse 8 ist das Abblendlichtmodul 1 bzw.
der Rahmen 16 durch eine dem Gelenkpunkt 20 zuge-
ordnete manuelle Einstellvorrichtung 3 zur Grundeinstel-
lung schwenkbar. Die Einstellvorrichtung 3 ist an dem
Gehause gehaltert und weist eine Getriebeanordnung
22 auf, durch die eine Verstellung des Abblendlichtmo-
duls 1 von der oberen Seite des Gehauses her moglich
ist. Der Gelenkpunkt 20 ist an einem auBeren unteren
Eckbereich des Rahmens 16 und der Gelenkpunkt 21
am inneren unteren Eckbereich des Rahmens 16 ange-
ordnet. Die beiden Gelenkpunkte 20 und 21 definieren
eine horizontale Achse 7 um die das Abblendlichtmodul
1 durch eine dem oberen Gelenkpunkt 17 zugeordnete
Einstellvorrichtung 4/5 schwenkbar ist. Die Einstellvor-
richtung 4/5 setzt sich zusammen aus einer von einer
manuellen Verstellvorrichtung gebildeten Einstellvor-
richtung 4 und einer von einem automatischen Leucht-
weiteregler gebildeten Einstellvorrichtung 5. Die Einstell-
vorrichtung 5 istam Gehause gehaltert, wahrend die Ein-
stellvorrichtung 4 zwischen der Einstellvorrichtung 5 und
dem Gelenkpunkt 17 angeordnetist. Das Fernlichtmodul
2 istgegeniiber dem Abblendlichtmodul 1 nach vorne hin
versetzt angeordnet. Als Fernlichtmodul 2 dient ein aus
Kunststoff bestehender schalenférmiger Reflektor. An
den unteren Randbereich des Fernlichtmoduls 2 sind
zwei Gelenkpunkte 23 angebracht, die eine horizontale
Achse 13 definieren und denen eine Einstellvorrichtung
6 zugeordnet ist. Die Einstellvorrichtung 6 besteht aus
zwei an dem Gehause gehalterten Einstellschrauben.
Das Fernlichtmodul 2 ist mit dem Abblendlichtmodul 1
durch ein Koppelelement 10 verbunden. Das Koppelele-
ment 10 ist einstiickig aus Kunststoff herstellt und stan-
genférmig ausgefihrt. Zwischen den freien Endabschnit-
ten des Koppelelements 10 und dem Abblendlicht- und
Fernlichtmodul 1 und 2 besteht jeweils eine gelenkartig
Verbindung 11 bzw. 12. Die gelenkartige Verbindung 11
ist nahe dem Gelenkpunkt 17 und die gelenkartig Ver-
bindung 12 in dem dem Rahmen 16 benachbarten obe-
ren Randbereich des Fernlichtlichtmoduls 2 angeordnet.
Die gelenkartigen Verbindung 11 und 12 bestehen aus
einem Lagerzapfen und einer Lagerdffnung (nicht dar-
gestellt). Der Lagerzapfen weist eine ballige Mantelfla-
che auf, ist in seiner La&ngsausdehnung geschlitzt und
weist an seine beiden freien Endabschnitten jeweils eine
Rastnase auf, die die Lagerdffnung selbsttatig hinter-
greift. Die Lageroffnungen sind in eine auBere Wand des
Rahmens 16 eingebracht. Bei einem manuellen oder au-
tomatischen Schenken des Abblendlichtmoduls 1 durch
die Einstellvorrichtung 4/5 um die horizontale Achse 7
schwenkt das Fernlichtmodul 2 wegen dem Koppelele-
ment 10 um die horizontale Achse 13. Die beiden andem
Gehause gehalterten Einstellschrauben der Einstellvor-
richtung 6 sind von der AuBenseite des Gehauses her
einfach und leicht zug&nglich und schwenken das Fern-
lichtmodul bei gleichzeitiger Betatigung um die horizon-
tale Achse 9, die durch die gelenkartige Verbindung 12
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definiertist. Dadurch ist das Fernlichtmodul 2 gegentiber
dem Abblendlichtmodul 1 justierbar. Beim Verstellen der
auBeren Einstellschraube der Einstellvorrichtung 6 ist
schwenkt das Fernlichtmodul 2 um eine vertikale Achse
24, die durch den inneren Gelenkpunkt 23 und die ge-
lenkartige Verbindung 12 hindurchgeht. Die &uBere Ein-
stellschraube der Einstellvorrichtung 6 dient somit der
Grundeinstellung des Fernlichtmoduls 2. Der Abstand
der gelenkartigen Verbindung 11 zur horizontalen Achse
7 des Abblendlichtmoduls 1 und der Abstand der gelenk-
artige Verbindung 12 zur horizontalen Achse des 13 des
Fernlichtmoduls 2 sind gleich groB3.

[0016] Der zweite Scheinwerfer (Figur 2) unterschei-
det sich gegeniliber dem ersten Scheinwerfer (Figur 1)
durch nachstehend beschriebene Merkmale. Der auto-
matische Leuchtweiteregler der Einstellvorrichtung 5 ist
dem unteren Gelenkpunkt 21 zugeordnet und der Ge-
lenkpunkt 20 ist in dem &uBeren oberen Eckbereich des
Rahmens 16 angeordnet. Dadurch schwenktder Leucht-
weiteregler der Einstellvorrichtung 5 ausschlieBlich das
Abblendlichtmodul 1 um eine horizontale Achse 25, die
durch die oberen Gelenkpunkte 17 und 20 hindurchgeht.
Beim manuellen Einstellen des Abblendlichtmoduls 1
durch die Einstellvorrichtung 4 schenkt dieser um die ho-
rizontale Achse 7, die nur durch den unteren Gelenk-
punkt 21 hindurchgeht. Die Einstellvorrichtung 4 ist mit
jeweils einer Einstellschraube den Gelenkpunkten 17
und 20 zugeordnet.

Bezugszeichenliste:

[0017]

1. Abblendlichtmodul
2. Fernlichtmodul

3. Einstellvorrichtung
4. Einstellvorrichtung
5. Einstellvorrichtung
6. Einstellvorrichtung
7. horizontale Achse
8. vertikale Achse

9. horizontale Achse
10. Koppelelement

11.  gelenkartige Verbindung
12.  gelenkartige Verbindung
13. horizontale Achse
14.  Gelenkvorrichtung
15. Bauteil

16. Rahmen

17.  Gelenkpunkt

18. Vorderseite

19.  Vorderseite

20.  Gelenkpunkt

21.  Gelenkpunkt

22.  Getriebeanordnung
23.  Gelenkpunkt

24.  vertikale Achse

25. horizontale Achse
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Patentanspriiche

1.

Scheinwerfer flir Fahrzeuge miteinem Gehause, mit
einem im Inneren des Gehauses angeordneten Ab-
blendlicht- und einem Fernlichtmodul (1 und 2), mit
Einstellvorrichtungen (3, 4 und 5) fir das Abblend-
licht- und Fernlichtmodul (1 und 2), durch welche
das Abblendlichtmodul (1) zur Grundeinstellung um
eine horizontale und vertikale Achse (7 und 8)
schwenkbar ist, und mit einer Einstellvorrichtung (6),
durch welche das Fernlichtmodul (2) zur Justierung
um eine horizontale Achse (9) schwenkbar ist und
welche zwischen dem Fernlichtmodul (2) und dem
Gehause des Scheinwerfers besteht, und mit einem
zwischen Abblendlicht- und Fernlichtmodul (1 und
2) verlaufenden Koppelelement (10), zwischen dem
und dem Abblendlicht- und Femlichtmodul (1 und 2)
jeweils eine gelenkartige Verbindung (11und 12) be-
steht, durch welches das Fernlichtmodul (2) bei ei-
nem Schwenken des Abblendlichtmoduls um seine
horizontale Achse (7) um eine horizontale Achse
(13) mitschwenkt, dadurch gekennzeichnet, dass
sowohl die Einstellvorrichtungen (3, 4 und 5) fiir das
Abblendlichtmodul (1), durch welche das Abblend-
lichtmodul (1) zur Grundeinstellung um eine horizon-
tale und vertikale Achse (7 und 8) schwenkbar ist,
als auch die Einstellvorrichtung (6) fiir das Fernlicht-
modul (2), durch welche das Fernlichtmodul (2) zur
Justierung um eine horizontale Achse (9) schwenk-
bar ist, zwischen dem Abblendlicht- bzw. Fernlicht-
modul (1 bzw. 2) und dem Gehause des Scheinwer-
fers bestehen und das Koppelelement (10) ein Ge-
lenkelement einer Gelenkvorrichtung (14) ist und
ausschlieBlich an den gelenkartigen Verbindungen
(11 und 12) des Abblendlicht- und Fernlichtmoduls
(1 und 2) gehalten ist.

Scheinwerfer nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Koppelelement der Gelenkvor-
richtung (14) stangenfdrmig ausgefiihrt und ein ein-
stlickiges Bauteil ist.

Scheinwerfer nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass das Koppelelement (10), bei
in Lichtaustrittsrichtung versetzt zueinander ange-
ordneten Vorderseiten (18 und 19) des Abblendlicht-
und Fernlichtmoduls (1 und 2), mindestens mit ei-
nem Abschnitt zwischen den Vorderseiten (18 und
19) verlauft.

Scheinwerfer nach einemder Anspriiche 1 bis 3, da-
durch gekennzeichnet, dass das stangenartige
Koppelelement (10) entlang einer in Lichtaustritts-
richtung verlaufenden Vertikalebene verlauft und die
gelenkartigen Verbindungen (11 und 12) am vorde-
ren und hinteren Endabschnitt des Koppelelements
(10) angeordnet sind.
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5.

10.

11.

12.

13.

Scheinwerfer nach einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dass eine gelenkartige
Verbindung (11) benachbart zu einem Gelenkpunkt
(17) der Einstellvorrichtung (4), durch die das Ab-
blendlichtmodul (1) um die horizontale Achse (7)
schwenkbar ist, an dem Abblendlichtmodul (1) an-
geordnet ist.

Scheinwerfer nach Anspruch 5, dadurch gekenn-
zeichnet, dass eine Schwenkachse der gelenkarti-
gen Verbindung (11) durch den Gelenkpunkt (17)
hindurchgeht.

Scheinwerfer nach Anspruch 5 oder 6, dadurch ge-
kennzeichnet, dass der die gelenkartige Verbin-
dung (11) von dem Gelenkpunkt (17) gebildet ist.

Scheinwerfer nach einem der Anspriiche 1 bis 7, da-
durch gekennzeichnet, dass die gelenkartigen
Verbindungen (11 und 12) von einem Lagerzapfen
und einer Lagerdffnung gebildet sind, deren
Schwenkachse quer zur Lichtaustrittrichtung des
Scheinwerfers verlauft.

Scheinwerfer nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, dass die Lagerzapfen und
Lageréffnungen von einstiickig mit Bauteilen (15)
des Abblendlichtmoduls (1) bzw. Fernlichtmoduls (2)
ausgefiihrten Gelenkteilen gebildet sind.

Scheinwerfer nach einem der Anspriiche 1 bis 9, da-
durch gekennzeichnet, dass die vertikale Achse
(8) fir das Abblendlichtmodul (1) durch Gelenkpunk-
te (16) definiertist, die am Abblendlichtmodul (1) be-
nachbart zum Fernlichtmodul (2) angeordnet sind
und zwischen dem Abblendlichtmodul (1) und dem
Gehause bestehen.

Scheinwerfer nach einem der Anspriiche 1 bis 10,
dadurch gekenn-zeichnet, dass die dem Abblend-
lichtmodul (1) zugeordnete Einstellvorrichtung (4/5),
durch die das Abblendlichtmodul (1) und das Fem-
lichtmodul (2) um horizontale Achsen (7 und 13) und
gemeinsam schwenkbar sind, eine Verstelleinrich-
tung (4) zur Grundeinstellung des Abblendlicht- und
Fernlichtmoduls (1 und 2) aufweist.

Scheinwerfer nach Anspruch 11, dadurch gekenn-
zeichnet, dass die dem Abblendlichtmodul (1) zu-
geordnete Einstellvorrichtung (4/5), durch die das
Abblendlicht- und Femlichtmodul (1 und 2) um hori-
zontale Achsen (7 und 13) schwenkbar sind, einen
automatischen Leuchtweiteregler (5) aufweist.

Scheinwerfer nach einem der Anspriiche 1 bis 12,
dadurch gekennzeichnet, dass das Fernlichtmo-
dul (2) ein schalenférmiger Reflektor und das Ab-
blendlichtmodul (1) ein Schwenkmodul fir Kurven-
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lichtist, wobei eine gelenkartige Verbindung (11)des
Koppelelements (10) an einem das Kurvenlichtmo-
dul umgebenden Rahmen (16) angeordnet ist.

Scheinwerfer nach einem der Anspriiche 1 bis 13,
dadurch gekenn-zeichnet, dass die Einstellvor-
richtung (6) fir das Fernlichtmodul (2) von der Au-
Benseite des Gehauses her zuganglich ist.

Claims

Headlamp for vehicles with a housing, a low beam
module and a high beam module (1 and 2) located
inside the housing, with adjustmentdevices (3,4 and
5, 6) for adjusting the low beam module and the high
beam module (1 and 2) such that the low beam mod-
ule (1) is made to turn around a horizontal and a
vertical axis (7 and 8) to attain its neutral position,
and with an adjustment device (6) which makes the
high beam module (2) turn around a horizontal axis
(9) for adjustment which is between the high beam
module (2) and the housing of the headlamp, and
with a coupling element (10) between the low beam
module and the high beam module (1 and 2) which
is connected to both the low beam module and the
high beam module (1 and 2) by an articulated link
(11 and 12) which makes the high beam module (2)
turn around a horizontal axis (13) when the low beam
module turns around its horizontal axis (7), charac-
terized in that both the adjustment devices (3, 4
and 5) for the low beam module (1) which allow the
low beam module (1) to be turned around a horizontal
andvertical axis (7 and 8) to attain its neutral position,
andthe adjustmentdevice (6) for the high beam mod-
ule (2) which allows the high beam module (2) to be
turned around a horizontal axis (9) for adjustment
connect the low beam module (1) on the one hand
and the high beam module (2) on the other with the
housing of the headlamp and that the coupling ele-
ment (10) is an articulated link of a linkage mecha-
nism (14) which is only held by the articulated links
(11 and 12) of the low beam module (1) and the high
beam module (2).

Headlamp of claim 1, characterized in that the cou-
pling element of the linkage mechanism (14) is a
single-part component made in the shape of a rod.

Headlamp of claim 1 or 2, characterized in that at
least one section of the coupling element (10) is lo-
cated between the front sides (18 and 19) of the low
beam module (1) and the high beam module (2)
when these front sides (18 and 19) are at an offset
in the direction of light exit.

Headlamp as in one of claims 1 to 3, characterized
in that the rod-like coupling element (10) cuts verti-
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10.

11.

12,

13.

10

cally across the axis of the direction of light exit and
that the articulated links (11 and 12) are located at
the front and rear terminal sections of the coupling
element (10).

Headlamp of claims 1 to 4, characterized in that
an articulated link (11) is attached to the low beam
module (1) adjacent to a junction point (17) of the
adjustment mechanism (4) which allows the low
beam module (1) to be turned around the horizontal
axis (7).

Headlamp of claim 5, characterized in that a rota-
tion axis of the articulated link (11) cuts through the
junction point (17).

Headlamp of claim 5 or claim 6, characterized in
that the articulated link (11) is provided by the junc-
tion point (17).

Headlamp of claims 1 to 7, characterized in that
the articulated joints (11 and 12) are made up of a
journal and bearing cup each whose axis of rotation
is diagonally across the direction of the headlamp
light.

Headlamp of claims 1 to 8, characterized in that
the journals and bearing cups are made up of link
parts which are made up of single-part components
(15) of the low beam module (1) or the high beam
module (2).

Headlamp of claims 1 to 9, characterized in that
the vertical axis (8) of the low beam module (1) is
defined by junction points (16) attached to the low
beam module (1) adjacent to the high beam module
(2) and located between the low beam module (1)
and the housing.

Headlamp of claims 1 to 10, characterized in that
the adjustment mechanism (4/5) allocated to the low
beam module (1) which allows the low beam module
(1) and the high beam module (2) to be turned to-
gether around horizontal axes (7 and 13) features
an adjustment mechanism (4) for resetting the low
beam module (1) and the high beam module (2) to
their normal positions.

Headlamp of claim 11, characterized in that the
adjustment mechanisms (4/5) allocated to the low
beam module (1) which allow the low beam module
(1) andthe highbeam module (2) to be turned around
horizontal axes (7 and 13) features an automatic
headlamp leveling system (5).

Headlamp of claims 1 to 12, characterized in that
the high beam module (2) is a dish-shaped reflector
and the low beam module (1) is a projector gr for
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bend lighting where an articulated link (11) of the
coupling element (10) is connected to a frame (16)
around the bend lighting module.

Headlamp of claims 1 to 13, characterized in that
the adjustment mechanism (6) for the high beam
module (2) can be accessed from the outside of the
housing.

Revendications

Projecteur pour véhicules, comprenant un boitier,
avec un module de feu de croisement (1) et un mo-
dule de feu de route (2) disposés a I'intérieur du bofi-
tier, avec des dispositifs de réglage (3, 4 et 5) du
module de feu de croisement (1) et du module de
feu de route (2) qui permettent de faire pivoter le
module de feu de croisement (1) autour d'un axe
horizontal (7) et vertical (8) pour le réglage de base,
et avec un dispositif de réglage (6) qui permet de
faire pivoter le module de feu de route (2) autourd’'un
axe horizontal (9) pour I'alignement et qui est dispo-
sé entre le module de feu de route (2) et le boitier
du projecteur, et avec un élément d’accouplement
(10), qui s’étend entre le module de feu de croise-
ment (1) et le module de feu de route (2) et entre
lequel et les modules de feu de croisement et de feu
deroute (1 et 2) setrouve respectivement une liaison
articulée (11 et 12), qui entraine le module de feu de
route (2) en rotation autour d’'un axe horizontal (13)
lorsque le module de feu de croisement pivote autour
de son axe horizontal (7), caractérisé en ce que
les dispositifs de réglage (3, 4 et 5) du module de
feu de croisement (1), qui permettent de faire pivoter
le module de feu de croisement (1) autour d’'un axe
horizontal (7) et vertical (8) pour le réglage de base,
de méme que le dispositif de réglage (6) du module
de feu de route (2), qui permet de faire pivoter le
module de feu de route (2) autour d’'un axe horizontal
(9) pour I'alignement, se trouvent entre le module de
feu de croisement (1) ou le module de feu de route
(2) et le boitier du projecteur et en ce que 'élément
d’accouplement (10) est un élément d’articulation
d’'un systéme articulé (14) et est fixé exclusivement
sur les liaisons articulées (11 et 12) du module de
feu de croisement (1) et du module de feu de route

(2).

Projecteur selon la revendication 1, caractérisé en
ce que I'élément d’accouplement du systéme arti-
culé (14) est réalisé en forme de tige et constitue un
composant d’'une seule piece.

Projecteur selon la revendication 1 ou la revendica-
tion 2, caractérisé en ce que, lorsque les faces
avant (18 et 19) du module de feu de croisement (1)
et du module de feu de route (2) sont disposées de
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10.

11.

12

maniére décalée I'une par rapport a l'autre dans le
sens de sortie de la lumiere, une section au moins
de I'élément d’accouplement (10) s’étend entre les
faces avant (18 et 19).

Projecteur selon I'une des revendications 1 a 3, ca-
ractérisé en ce que I'élément d’accouplement en
forme de tige (10) s’étend dans un plan vertical qui
s’étend dans le sens de sortie de la lumiére et en ce
que les liaisons articulées (11 et 12) sont disposées
dans la partie d’extrémité avant et arriére de 'élé-
ment d’accouplement (10).

Projecteur selon I'une des revendications 1 a 4, ca-
ractérisé en ce qu’une liaison articulée (11) estdis-
posée sur le module de feu de croisement (1) au
voisinage d’'un point d’articulation (17) du dispositif
de réglage (4) qui permet de faire pivoter le module
de feu de croisement (1) autour de I'axe horizontal

7).

Projecteur selon la revendication 5, caractérisé en
ce qu’un axe de pivotement de la liaison articulée
(11) passe par le point d’articulation (17).

Projecteur selon la revendication 5 ou la revendica-
tion 6, caractérisé en ce que laliaison articulée (11)
est formée par le point d’articulation (17).

Projecteur selon I'une des revendications 1 a 7, ca-
ractérisé en ce que les liaisons articulées (11 et
12) sontformées paruntourillon et parune ouverture
d’appui dont I'axe de pivotement est perpendiculaire
au sens de sortie de la lumiére du projecteur.

Projecteur selon I'une des revendications 1 a 8, ca-
ractérisé en ce que les tourillons et les ouvertures
d’appui sont formées par des piéces d’articulation
réalisées d’un seul tenant avec des composants (15)
du module de feu de croisement (1) ou du module
de feu de route (2).

Projecteur selon I'une des revendications 1 a 9, ca-
ractérisé en ce que |'axe vertical (8) du module de
feu de croisement (1) est défini par des points d’ar-
ticulation (16) qui sont disposés sur le module de feu
de croisement (1) au voisinage du module de feu de
route (2) et qui se trouvent entre le module de feu
de croisement (1) et le boitier.

Projecteur selon 'une des revendications 1 2 10, ca-
ractérisé en ce que le dispositif de réglage (4/5)
associé au module de feu de croisement (1), per-
mettant de faire pivoter le module de feu de croise-
ment (1) et le module de feu de route (2) autour
d’axes horizontaux (7 et 13) et ensemble, présente
un systéeme ajustable (4) pour le réglage de base du
module de feu de croisement (1) et du module de
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feu de route (2).

Projecteur selon larevendication 11, caractériséen
ce que le dispositif de réglage (4/5) associé au mo-
dule de feu de croisement (1), permettant de faire
pivoter le module de feu de croisement (1) et le mo-
dule de feu de route (2) autour d’axes horizontaux
(7 et 13), présente un régulateur automatique de la
portée d’éclairage (5).

Projecteur selon I'une des revendications 12 12, ca-
ractérisé en ce que le module de feu de route (2)
est un réflecteur en forme de bol et le module de feu
de croisement (1) est un module pivotant pour I'éclai-
rage dans les virages, une liaison articulée (11) de
I'élément d’accouplement (10) étant disposée surun
cadre (16) entourant le module d’éclairage dans les
virages.

Projecteur selon I'une des revendications 1 a 13, ca-
ractérisé en ce que le dispositif de réglage (6) du
module de feu de route (2) est accessible de I'exté-
rieur du boftier.
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1
VEHICLE LAMP

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a vehicle lamp that uses,
as a light source thereof, a special LED or a custom LED
which is different from an ordinary LED.

2. Prior Art

A lamp structure that employs LEDs (light emitting
diodes) is often adopted for vehicle lamps such as high-
mount stop lamps and the like.

In such a vehicle lamp that uses LEDs, as shown in FIG.
8, the light from an LED 112 is subjected to a diffusion
deflection control by a plurality of lens elements 114s
formed on a front lens 114 provided in front of the LED 112.
However, since the LED 112 emits only a small amount of
light, it is difficult to produce a sufficient amount of illumi-
nation light for a vehicle lamp.

More specifically, as seen from FIG. 8, in an ordinary
LED 112, of the light radiated from an LED chip 122 that is
embedded in a bullet-shaped translucent body 124, the
radiation light within a predetermined range of angle with
respect to the forward direction of the lamp is used by way
of rendering it to be refracted toward the front with the use
of a substantially semi-spherical condenser lens 126 that
forms the front end portion of the translucent body 124.
However, the light radiated at a great radiation angle with
respect to the forward direction becomes stray light and
therefore cannot be used for illumination. Accordingly, a
vehicle lamp that incorporates the LED 112 as described
above cannot easily provide a sufficient amount of illumi-
nation light

The alternative is a method in which, instead of an
ordinary LED, a special LED 12 as shown in FIG. 7 is used
as a light source of a vehicle lamp.

In this special LED 12, of the light radiated from an LED
chip 22 embedded in a translucent block body 24, the
radiation light within a predetermined range of angle with
respect to the forward direction is used, as in an ordinary
LED, by way of rendering it to be refracted toward the front
with the use of a condenser lens 26 that is formed to protrude
in a substantially semi-spherical shape from the front end
surface 244 of the translucent block body 24. As to the light
radiated at a great radiation angle with respect to the forward
direction, such is used also by reflecting the light by a
portion of the front end surface 24a of the translucent block
body 24 that is an area around the condenser lens 26 and then
reflecting it by a reflector 28 provided inside the translucent
block body 24.

With the use of the special LED 12, the utilization
efficiency of the light radiating from the LED chip 22
increases, and as a result, the amount of light emitted
increases also. It becomes thus possible to provide a suffi-
cient illumination light intensity required for vehicle lamps.

However, a mere disposing of a front lens in front of the
special LED 12 causes problems.

More specifically, in FIG. 7, the direct light B1 passing
through the condenser lens 26 does not form a bundle of
parallel rays, and it forms a bundle of diffused rays.
Accordingly, the direct light B1 starts to intersect with the
reflection light B2, which is from the reflector 28, at a
position Po that is some distant in front of the special LED
12.

As a result, when the front lens is disposed at a position
Pf that is greatly apart from the special LED 12, the front

50
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lens has an overlapped incidence area where the overlapped
direct light B1 and reflection light B2 are incident.
Therefore, in the overlapped incidence area, the direct light
B1 and the reflection light B2 are inevitably subjected to the
same diffusion deflection control. However, the direct light
B1 and the reflection light B2 have different directions of
incidence on the front lens, and the direct light B1 has a
greater luminous intensity than the reflection light B2. Thus,
the problem is that a diffusion deflection control on light
from the special LED 12 by means of the front lens cannot
be done appropriately.

Conversely, if the front lens is disposed at a position Pn
that is closer to the special LED 12, the direct light B1 and
the reflection light B2 impinge on the front lens without any
intersection, so that the front lens has a no-light impinging
area where no light from the special LED 12 is incident. The
no-light impinging area appears as a ring-shaped dark area
when the lamp is on. Thus, the problem is that the appear-
ance of the lamp is degraded.

SUMMARY OF THE INVENTION

Accordingly, the present invention is to solve the prob-
lems described above.

It is an object of the present invention to provide a vehicle
lamp that includes a special LED or a custom LED wherein
the lamp is capable of appropriately performing diffusion
deflection control on the light from the special LED by
means of a front lens without degrading the appearance of
the lamp.

The present invention achieves the object by contriving
the layout of a front lens.

More specifically, the above object is accomplished by a
unique structure of the present invention for a vehicle lamp
that includes a special LED, which is a light source, and a
front lens, which is provided in front of the special LED and
performs a diffusion deflection control of light from the
special LED by a plurality of lens elements formed on the
front lens; and in the present invention,

the special LED is comprised of a translucent block body,
an LED chip embedded in the translucent block body, a
condenser lens protruded in a substantially semi-spherical
shape on the front end surface of the translucent block body
and positioned in front of the LED chip, and a reflector
provided inside the translucent block body so as to for-
wardly reflect the light originated by the LED chip and
reflected by a portion of the front end surface of the
translucent block body that is a peripheral area of the
condenser lens; and

the front lens is disposed near a position where the direct
light from the LED chip and passing through the condenser
lens and a reflection light reflected by the reflector start to
intersect with each other.

The front lens can take any structure in terms of layout
and shape of each lens element formed thereon as long as the
front lens is designed so that the light from the special LED
is subjected to a diffusion deflection control by the lens
elements.

Each lens element can be a lens element that merely has
a function of diffusing incident light or be a lens element that
merely has a function of deflecting the incident light.
Furthermore, it can be a lens element that has functions to
diffuse and deflect the incident light.

In the vehicle lamp of the present invention, the special
LED, which is the light source, is comprised of a translucent
block body, an LED chip embedded in the translucent block
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body, a condenser lens protruded in a substantially semi-
spherical shape on the front end surface of the translucent
block body and positioned in front of the LED chip, and a
reflector provided inside the translucent block body so as to
forwardly reflect the light originated by the LED chip and
reflected by a portion of the front end surface of the
translucent block body that is an area around the condenser
lens. Accordingly, the light irradiated from the LED chip in
directions within a predetermined range of angle with
respect to the front of the LED chip is refracted toward the
front by the condenser lens and can be used for illumination,
and in addition the light radiating at great radiation angles
with respect to the forward direction can be also used as
reflection light from the reflector. Accordingly, the use
efficiency of the radiation light from the LED chip is
improved, and the amount of light emitted is increased.
Consequently, the lamp sufficiently provides an amount of
illumination light required for a vehicle.

In the vehicle lamp of the present invention, the light from
the special LED is subjected to a diffusion deflection control
by a plurality of lens elements of the front lens provided in
front of the special LED. Since the front lens is disposed
near the position where the direct light passing through the
condenser lens and the reflection light from the reflector start
to intersect with each other, the lamp has various advan-
tages.

Though the direct light and the reflection light differ from
each other in the direction of incidence and the intensity,
since the front lens is disposed near the position at which the
direct light and the reflection light start to intersect with each
other, the formation of an overlapped incidence area in the
front lens where the overlapped direct and reflection lights
is incident is avoided. Thus, it is possible to appropriately
perform the diffusion deflection control on the light from the
special LED by means of the front lens.

Furthermore, since the front lens is disposed near the
position where the direct light and the reflection light start to
intersect with each other, the formation of a ring-shaped
no-light impinging area in the front lens where no light from
the special LED is incident is prevented. Thus, the front lens
appears bright over the entire surface when the lamp is on,
and appearance degradation of the lamp is prevented.

As seen from the above, according to the present
invention, a vehicle lamp that includes a special LED
appropriately performs a diffusion deflection control on the
light that is from the special LED by means of the front lens
without causing any degradation in the appearance of the
lamp.

In the meantime, as described above, the direct light
passing through the condenser lens has a higher light inten-
sity than the reflection light from the reflector. Therefore, if,
of the plurality of lens elements that form the front lens, a
lens element positioned in a direct light impinging area
where the direct light impinges has a diffusion angle that is
set at a value which is greater than a diffusion angle of a lens
element positioned in a reflection light impinging area where
the reflection light impinges, then the entire front lens
appears substantially uniformly bright when the lamp is on.
The appearance of the lamp is thus enhanced.

Meanwhile, the borderline between the direct light
impinging area and the reflection light impinging area
appears in a substantially circular shape on the front lens.
Accordingly, if a plurality of lens elements are disposed in
a grid pattern, some of the lens elements are positioned on
the borderline between the direct light impinging area and
the reflection light impinging area. In such a structure, by
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way of setting the diffusion angle of each lens element
positioned on the border line at a diffusion angle that is set
for the lens element of the two areas that correspond to one
of the direct light and the reflection light that impinges in a
greater amount, it becomes possible to perform a sufficiently
appropriate diffusion deflection control.

The vehicle lamp of the present invention uses either a
single special LED or a plurality of special LEDs as a light
source.

When a plurality of special LEDs are employed, they are
disposed so as to have an aligned irradiation direction. In
this structure that uses a plurality of special LEDs, the front
lens includes a plurality of lens elements that perform, for
each one of the special LEDs, the diffusion deflection
control on the light from the special LEDs. Thus, the front
lens appears bright for a broad luminescent area.

Furthermore, it can be designed so that a plurality of
special LEDs are disposed in a row and each special LED
has a substantially rectangular shape that is elongated in the
direction of the row or linear arrangement of the LEDs. With
this structure, a thin-type lamp structure suitable for a
high-mount stop lamp or the like can easily be produced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a vehicle lamp according to one
embodiment of the present invention;

FIG. 2 is a sectional view taken long the line 2—2 in FIG.
1, illustrating the vehicle lamp;

FIG. 3 shows the detail of the light path in the structure
of FIG. 2;

FIG. 4 is an exploded perspective view of the vehicle
lamp of the present invention;

FIG. 5 is a front view of a plurality of lens elements that
make a front lens of the vehicle lamp of the present
invention;

FIG. 6(a) is a front view of a lamp body with five special
LEDs mounted thereon, FIG. 6(b) is a front view of a front
lens therefor, and FIG. 6(c) is a front view in which the lamp
body and the front lens are assembled into a vehicle lamp;

FIG. 7 shows a single special LED used in the embodi-
ment of the present invention; and

FIG. 8 shows in cross section a conventional vehicle lamp
that uses an LED.

DETAILED DESCRIPTION OF THE
INVENTION

Embodiments of the vehicle lamp according to the present
invention will be described below in detail with reference to
the accompanying drawings.

As seen from FIGS. 1 through 4, the vehicle lamp 10 in
the shown embodiment is a small-size lamp unit. A plural
number of vehicle lamps 10 can be arrange, for instance,
side by side so that they make a marker lamp such as a tail
lamp, a stop lamp, etc.

The vehicle lamp 10 includes a special LED 12 as a light
source, a front lens 14 that is disposed in front of the special
LED 12 and performs diffusion deflection control of the light
from the special LED 12 by means of lens elements 14s
formed thereon, a printed circuit board 16 supporting the
special LED 12 thereon, and a lamp body 18 that contains
the printed circuit board 16 and the special LED 12 and
supports at a front end surface thereof the front lens 14.

The special LED 12 is a custom LED assembly that is
comprised of a translucent block body 24, an LED chip 22
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embedded in the translucent block body 24, a condenser lens
26 protruded in a substantially semi-spherical shape on the
front end surface 24a of the translucent block body 24 so as
to be located in front of the LED chip 22, and a reflector 28
that reflects the light that is from the LED chip 22 and is, as
best seen from FIG. 2, reflected (internally reflected) from
the portion of the front end surface 24a of the translucent
block body 24 that is located around the condenser lens 26.

The special LED 12 has a substantially rectangular shape
that is elongated in a lateral (horizontal) direction in the front
view of the lamp (see FIG. 1) and is disposed so that the
LED chip 22 is positioned on a lamp optical axis Ax that
extends in a front-back direction (or in the direction of the
depth) of the lamp (see FIG. 2).

The light which is from the LED chip 22 and is incident
upon the condenser lens 26 is refracted toward the lamp
optical axis Ax. Accordingly, the direct light B1 passing
through the condenser lens 26 forms a bundle of diffuse rays
expanding in a conical shape about the lamp optical axis Ax.
On the other hand, the reflection light B2 from the reflector
28 forms a ring-shaped bundle of diffuse rays expanding
about a conical plane with the lamp optical axis Ax being a
center axis. The direct light B1 forms a bundle of rays with
higher light intensity than the reflection light B2.

The direct light B1 and the reflection light B2 start to
intersect with each other at a position Po (see also FIG. 7)
that is at a predetermined distance in front of the front end
surface 24a of the translucent block body 24.

The front lens 14 is, as best seen from FIGS. 2 and 3,
disposed near the position Po at which the direct light B1
and the reflection light B2 start to intersect with each other.
A plurality of lens elements 14s that are formed on the front
lens 14 are disposed in a grid pattern on the rear surface of
the front lens 14. The lens elements 14s diffuse and deflect
the light from the special LED 12 toward the lamp optical
axis AX.

Of the lens elements 14s, lens elements 14s1 located in an
direct light impinging area Al where the direct light B1
impinges has a diffusion angle that is set at a greater value
than the diffusion angle of lens elements 14s2 located in a
reflection light impinging area A2 where the reflection light
B2 impinges. For example, the diffusion angle of the lens
elements 14s1 is set at 8° in the upward, downward, left and
right directions from an axis parallel to the lamp optical axis
Ax, and the diffusion angle of the lens elements 14s2 is set
at 3° in the upward, downward, left and right directions from
an axis parallel to the lamp optical axis Ax.

As seen from FIG. 5, a plurality of lens elements 14s are
formed on the front lens 14.

The borderline BL between the direct light impinging area
Al and the reflection light impinging area A2 appears in a
substantially circular shape on the front lens 14.
Accordingly, some lens elements such as those referred to as
the reference numerals 14s3 and 14s4 are located on the
borderline BL. Accordingly, the diffusion angle of each of
the lens elements 14s3 and 14s4 is set at a diffusion angle set
for the lens element of the areas that correspond to either one
of the direct light B1 and the reflection light B2 that is
incident in a greater amount. More specifically, the lens
elements 14s3 where the direct light B1 impinges in greater
amounts than the reflection light B2 has a diffusion angle
that is equal to the diffusion angle of the lens elements 14s
1 located in the direct light impinging area Al. The lens
elements 14s4 where the reflection light B2 impinges in
greater amounts has a diffusion angle that is equal to the
diffusion angle of the lens elements 14s2 located in the
reflection light impinging area A2.

35
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As described above, the vehicle lamp 10 in the shown
embodiment employs the special LED 12 as the light source;
and the light radiating from the LED chip 22 of the special
LED 12 in directions within a predetermined range of angle
with respect to the forward direction relative to the LED chip
22 is used by way of refracting the light toward the forward
direction by the condenser lens 26 of the special LED 12.
Furthermore, the light radiating at great radiation angles
with respect to the forward direction can also be utilized as
a reflection light from the reflector 28 of the special LED 12.

Therefore, the radiation light from the LED chip 22 is
used efficiently, and the light having an increased intensity
is emitted. It becomes thus possible to sufficiently provide an
illumination light intensity required for a vehicle.

In the vehicle lamp 10 of the shown embodiment, the light
from the special LED 12 is subjected to a diffusion deflec-
tion control by a plurality of lens elements 14s formed on the
front lens 14 that is provided in front of the special LED 12.
Since the front lens 14 is disposed near the position Po
where the direct light B1 passing through the condenser lens
26 and the reflection light B2 from the reflector 28 start to
intersect with each other, the lamp has various advantages.

More specifically, though the direct light B1 and the
reflection light B2 differ from each other in the direction of
incidence and the intensity of light, since the front lens 14
is disposed near the position Po at which the direct light B1
and the reflection light B2 start to intersect with each other,
the formation of an overlapped incidence area in the front
lens where the overlap between the direct light B1 and the
reflection light B2 is incident is avoided. Accordingly, it
becomes possible to appropriately perform the diffusion
deflection control on the light from the special LED 12 by
the front lens 14.

Furthermore, since the front lens 14 is disposed near the
position Po where the direct light B1 and the reflection light
B2 start to intersect with each other, it is possible to prevent
the formation of a no-light impinging area in the front lens
14 where no light from the special LED 12 is incident. Thus,
the front lens 14 appears bright over the entire surface
thereof when the lamp is on, and appearance degradation of
the lamp is prevented.

Thus, according to the embodiment above, it is possible to
appropriately perform the diffusion deflection control on the
light from the special LED 12 by means of the front lens 14
without causing any degradation in the appearance of the
lamp.

As described above, the direct light Bl has a higher light
intensity than the reflection light B2. In the embodiment,
however, of the plurality of lens elements 14s that are
formed on the front lens 14, the lens elements 14s1 posi-
tioned in the direct light impinging area Al has a diffusion
angle that is set at a value which is greater than the diffusion
angle of the lens elements 14s2 located in the reflection light
impinging area A2. Accordingly, the entire front lens 14
appears substantially uniformly bright when the lamp is on,
and thus the appearance of the lamp is enhanced.

In the above embodiment furthermore, the plurality of
lens elements 14s that are formed on the front lens 14 are
arranged in a grid pattern. As for the lens elements 14s3 and
1454 that are positioned on the borderline B1 between the
direct light impinging area Al and the reflection light
impinging area A2 that is formed in a substantially circular
shape on the front lens 14, the diffusion angle of each one
of the lens elements 14s3 and 14s4 is set at a diffusion angle
which is set for the lens elements disposed in the areas where
either one of the direct light B1 and the reflection light B2
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impinges in a greater amount. Accordingly, it becomes
possible to perform sufficiently appropriate diffusion deflec-
tion control.

Modifications of the foregoing embodiment will be next
described below with reference to FIGS. 6(a) through 6(c).

In the vehicle lamp 10 of the foregoing embodiment, a
single special LED 12 is provided as a light source. In the
vehicle lamp 50 in this modification, a plurality (five) of
special LEDs 12 are provided.

More specifically, the special LEDs 12 are disposed
linearly on one line at equal intervals in a lateral (horizontal)
direction and are supported on a common printed circuit
board 56. The special LEDs 12 are disposed so that the
irradiation directions are aligned to the same direction. Each
special LED 12 is disposed so that the special LED 12 is
long in the lateral direction as in the foregoing embodiment.

The printed circuit board 56 is, together with the special
LEDs 12, supported by a lamp body 58. A front lens 54 is
provided on the front end surface of the lamp body 58.

The front lens 54 has a plurality of lens elements 54s that
are disposed so as to correspond to the individual special
LEDs 12 for diffusion deflection control of the light from the
special LEDs 12. The lens elements 54s1, 54s2, 5453 and
54s4 that respectively correspond to the lens elements 14s1,
1452, 1453 and 14s4 of the foregoing embodiment are
provided for each special LED 12.

With the above structure in which a plural number of
special LEDs 12 are disposed in the vehicle lamp 50, the
front lens 54 appear bright for a broad luminescent area.

In the vehicle lamp 50 shown in FIGS. 6(z) through 6(c),
the special LEDs 12 are disposed linearly on one line at
equal intervals in the lateral (horizontal) direction, and each
special LED 12 had a substantially rectangular shape that is
elongated in the lateral direction. Accordingly, this structure
is applicable to a thin-type lamp suited for a high-mount stop
lamp or the like.

Instead of the arrangement of the special LEDs 12 in a
linear fashion in one row as in the foregoing modification,
a plurality of special LEDs 12 can be disposed linearly in a
plurality of rows. Furthermore, a plurality of special LEDs
12 can be disposed in one or more rows in an arc or wave
shape.

What is claimed is:

1. A vehicle lamp comprising a special LED, which is a
light source, and a front lens, which is provided in front of
the special LED and performs a diffusion deflection control
of light from the special LED by a plurality of lens elements
formed on the front lens, wherein

the special LED comprises:

a translucent block body,

an LED chip embedded in the translucent block body,

a condenser lens protruded in a substantially semi-
spherical shape on a front end surface of the trans-
lucent block body and positioned in front of the LED
chip, and

a reflector provided inside the translucent block body
and forwardly reflects light that is originated from
the LED chip and reflected by a portion of the front
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end surface of the translucent block body that is a

peripheral area of the condenser lens, and wherein

the front lens is disposed near a position where direct light

passing through the condenser lens and reflection light
from the reflector start to intersect with each other.

2. The vehicle lamp according to claim 1, wherein of the
plurality of lens elements formed on the front lens, a lens
element positioned in a direct light impinging area where the
direct light impinges has a diffusion angle that is set at a
value which is greater than a diffusion angle of a lens
element positioned in a reflection light impinging area where
the reflection light impinges.

3. The vehicle lamp according to claim 2, wherein:

the plurality of lens elements are disposed in a grid
pattern, and

the diffusion angle of a lens element positioned on a
borderline between the direct light impinging area and
the reflection light impinging area is set at a diffusion
angle that is set for a lens element which is set for a
greater impinging amount between the direct light and
the reflection light.

4. The vehicle lamp according to claim 3, wherein:

a plurality of special LEDs are disposed in a manner that
the special LEDs have an aligned irradiation direction,
and

the front lens is formed with a plurality of lens elements
that perform a diffusion deflection control of light from
the special LEDs for each one of the special LEDs.

5. The vehicle lamp according to claim 4, wherein a
plurality of special LEDs are disposed in a row, and each of
the special LEDs has a substantially rectangular shape that
is elongated in a direction of the row arrangement of the
LEDs.

6. The vehicle lamp according to claim 1, wherein:

a plurality of special LEDs are disposed in a manner that
the special LEDs have an aligned irradiation direction,
and

the front lens is formed with a plurality of lens elements
that perform a diffusion deflection control of light from
the special LEDs for each one of the special LEDs.

7. The vehicle lamp according to claim 6, wherein a
plurality of special LEDs are disposed in a row, and each of
the special LEDs has a substantially rectangular shape that
is elongated in a direction of the row arrangement of the
LEDs.

8. The vehicle lamp according to claim 2, wherein:

a plurality of special LEDs are disposed in a manner that
the special LEDs have an aligned irradiation direction,
and

the front lens is formed with a plurality of lens elements
that perform a diffusion deflection control of light from
the special LEDs for each one of the special LEDs.

9. The vehicle lamp according to claim 8, wherein a
plurality of special LEDs are disposed in a row, and each of
the special LEDs has a substantially rectangular shape that
is elongated in a direction of the row arrangement of the
LEDs.

0888



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

POQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO ZOV

| REEXAM CONTROL NUMBER | FILING OR 371 (c) DATE | PATENT NUMBER |
90/014,815 07/30/2021 9955551
CONFIRMATION NO. 6654
22045 REEXAM ASSIGNMENT NOTICE

1630 Tour ot O AL

Date Mailed: 08/11/2021

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST

The above-identified request for reexamination has been assigned to Art Unit 3992. All future correspondence to
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit.

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36.

NOTICE OF USPTO EX PARTE REEXAMINATION PATENT OWNER STATEMENT WAIVER PROGRAM

The USPTO has implemented a pilot program where, after a reexamination proceeding has been granted a

filing date and before the examiner begins his or her review, the patent owner may orally waive the right to file a
patent owner's statement. See "Pilot Program for Waiver of Patent Owner's Statement in Ex Parte Reexamination
Proceedings,” 75 FR 47269 (August 5, 2010). One goal of the pilot program is to reduce the pendency of
reexamination proceedings and improve the efficiency of the reexamination process.

Ordinarily when ex parte reexamination is ordered, the USPTO must wait until after the receipt of the patent
owner's statement and the third party requester's reply, or after the expiration of the time period for filing the
statement and reply (a period that can be as long as 5 to 6 months), before mailing a first determination of
patentability. The USPTQO's first determination of patentability is usually a first Office action on the merits or a
Notice of Intent to Issue Reexamination Certificate (NIRC).

Under the pilot program, the patent owner's oral waiver allows the USPTO to act on the first determination
of patentability immediately after determining that reexamination will be ordered, and in a suitable case
issue the reexamination order and the first determination of patentability (which could be a NIRC if the
claims under reexamination are confirmed) at the same time.

Benefits to the Patent Owner for participating in this pilot program include reduction in pendency.

To participate in this pilot program, Patent Owners may contact the USPTO's Central Reexamination Unit
(CRU) at 571-272-7705. The USPTO will make the oral waiver of record in the reexamination file in an interview
summary and a copy will be mailed to the patent owner and any third party requester.

cc: Third Party Requester(if any)

/pavolpe/

Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900

page 1 of 1

0889



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| REEXAM CONTROL NUMBER | FILING OR 371 (c) DATE | PATENT NUMBER |
90/014,815 07/30/2021 9955551
CONFIRMATION NO. 6654
22045 REEXAMINATION REQUEST
Brooks Kushman NOTICE

1000 Town Center

2o Fior A

Southfield, MI 48075
Date Mailed: 08/11/2021

NOTICE OF REEXAMINATION REQUEST FILING DATE

(Patent Owner Requester)

Requester is hereby notified that the filing date of the request for reexamination is 07/30/2021, the date the
required fee was received. (See CFR 1.510(d)).

A decision on the request for reexamination will be mailed within three months from the filing date of the request
for reexamination. (See 37 CFR 1.515(a)).

Pursuant to 37 CFR 1.33(c), future correspondence in this reexamination proceeding will be with the latest
attorney or agent of the record in the patent file.

The paragraphs checked below are part of this communication:

__ 1. The party receiving the courtesy copy is the latest attorney or agent of record in the patent file.

2. The person named to receive the correspondence in this proceeding has not been made the latest
attorney or agent of record in the patent file because:

__A. Requester's claim of ownership of the patent is not verified by the record.
___B. The request papers are not signed with a real or apparent binding signature.

__ C. The mere naming of a correspondence addressee does not result in that person being
appointed as the latest attorney or agent of record in the patent file.

3.  Addressee is the latest attorney or agent of record in the patent file.
4, Other

/pavolpe/

Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900

page 1 of 1

0890



Litigation Search Report CRU 3999

Reexamination Control No. 90/014,815

To: TRAN, Henry From: GRAVES, Monica A.
Location:  OCRU Location:  OCRU

Art Unit: 3992 Phone: 2-7253

Date: 14 August 2021 E-mail: monica.graves@uspto.gov

Search Notes

US PATENT NO: 9,955,551 - No litigation found.

—_

. Performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any

litigation.
Performed a search on the patent in Lexis CourtLink for any open dockets or closed cases.

Performed a search in Lexis in the Federal Courts and Administrative Materials databases for
any cases found.

Performed a search in Lexis in the IP Journal and Periodicals database for any articles on the
patent.

Performed a search in Lexis in the news databases for any articles about the patent or any
articles about litigation on this patent.

Paper No. 20210814

0891




Headnote(s)

(USE AT AUTOMATER ERR.&SE,&YEGN DEVICE :
CUTHUZED FOR E.G. GENERAL AND SPECIALITY
[LIGHTING APPLICATIONS, HAS PROCESSOR |
(PROCESHING SENSED INFORMATION AND )
DETERMINING §LL{5M§NAT§QN HEQNHEMENY&?

LOF QRJECTS ©

{DWPI 2012-K77717

2. VEHICLE HEADRLIGHT BEAM SYSTEM
(FOR PROVIDING REQUIRED ILLUMINATION
(TO ENTITIES N FIELDCOFRVIEW AHEAD OF :
COPERATOR OR CAMERAVISION SYSTER, HAS !
(LOGICAL-CONTROLLER THAT PROCESSESR :
ALGOFITHMS AND SENSOR DATA TO
CDETERMINEG REQUIRED ILLUMINATION

July 12,2002

DWPI 2018692987+

i... BU43A0 20030714 Apgiication priority US
(395308P 2002-07-12 A e y Earliest
iPeioa‘tu Date:2002-07

s o8 tent r mb@r US

3. ADAPTIVE HEAD LIGHT SYSTEM FOR
(MOTOR VEMICLE, HAD PROGESSORS AND
CMEMORY INSTRUCTIONS TO CONTROL FIRSY
(REVERAL LED LIGHT SOURCES TO PROVIDE
(LIGHT BASED ON DETERMINED LIGHT
CCHANGE AND PRIOR TO MOTOR VERICLE

REACHING ROAD CURVATURE
{DWPI 2021-59687R

m patent uv B0
(of Patentart First Derwent Ah

June 02, 2020 : Patent Status
Flles

0892



;US PAT 11071187, U.S. PTO Ut|I|ty

{ A circadian entrainment enhancement device :
iincludes a housing, a first directional light source, a :
: second directional light source, and a driver. Durmg

daynme the driver turns...

ses CHad US Patent

6. RETECTOR CONTROLLED HEADLIGHY Patents

 SYSTEM!
|US PAT 10894503+ , U.S. PTO Utility

;Jan. 19, 2021

§An automated headlight system for vehicles

i replaces the high and low beam with a continuum
; of beam patterns, with further variable spatial

i distribution of intensities and color...

K Tung X Le 2844 Priority
This applicatl
: 1 N, 13/357.5
§n\m Fa tpm l\i G
Cors

AN fr mation Related

wt of Applicatior
=,414 aow Patant No, 8, ‘-\)\',‘%“

on §?Oﬁ’
h ..

7. CORDLESS LED HEADUIGHT AND CONTRO
CTHEREQF S 2P
{US PAT 10851981, U.S. PTO Utility

i A wireless headlight assembly for attachment to an
ieyewear frame is disclosed. The wireless headlight
iassembly comprises a battery pod containing a :
i battery connected to an...

Fainbloom Fm\f 23 M 1 cited by examin
nted States US 9834733 81 201802 Buthker
2 47/155 cited by exa w“eﬂ US Uinited States
[EReHY wm -36&50 1/04 ¢t
S United States US 10132488 Bt

F2IV 230 ": oifed by ..

Dec.01,2020 Patents

8. METHOD OF LIVESTOCK REARING AND A Oct 20, 2020 Patents

E IVESTOOK SHED: T
{US PAT 10813191, U.S. PTO Utility

i A method of rearing chickens comprises providing
i a chicken shed (10) having a floor area (12) over

i which the chickens can move freely. The shed (10)
{is provided with a plurality of...

. Nobde HO4N 7700 clled by examiner LS Uniiad
States US 9807983 82 201711 Yuki ADTK 28/008
inited by ex lfed States US URGE551
§B” 2 ‘1 % ited by examiner US
fUni IS 2004/0188174 A1 2004/08 :
:600.:’587 A” “ 5.

0893



Treatment

9. SYSTEM AND METHOD FOR THE
 ORTRAZATION OF RADIANCE MODELLING
|AND CONTROLS 1N PREDICTIVE DAYLIGHT
HARVESTING
|US PAT 10785849 , U.S. PTO Utility

:In an example, an expected sky condition is
§calcu|ated for a geographic location, a time of day,
:and a date based on a mathematical model. A

i predicted distribution of direct and...

Kumar 306T 77194 cited by
U %335%

¢ US United
u mar :

Y rw\‘i 7

|US PAT 10759341 ,

U.S. PTO Utlllty

A motor vehicle has a central light control unit, a
§plurality of peripheral light control units distributed
i within the vehicle, and a plurality of interior light
imodules, each of...

i 0842 cited by examingr US United States US
{BU24087 B 2014412 Heberer 340/005.72 E0SB
P ! hy examiner US \,m?m Jm‘w Us
0 704 gitpd
3101 OReRT B2

OC 3784 aited by

T 11, LIGHTING FIXTURE CONFIGURED TG
 PROVIDE MULTIPLE LIGHTING EFFECTS

July 28,2020 Patents

|US PAT 10728979 , U.S. PTO Utility

A lighting fixture may provide a proximal lighting :
i effect and a distal lighting effect. In some cases, the :
‘lighting fixture may include a multi-channel driver
iand multiple groups...

At US Linited

ar:;m &t '15 “stﬂc

fLovan e Ven et alolied
ﬁqt:ae*i‘ UGS 9913343 81
ey appiicant US United
§'701b/;/+ £y ";

12, LE(‘,‘HT NG CONTRQL CONFIGURATION :May 26, 2020 :Patents

:US PAT 10667346 , U.S. PTO Utility

: A method for configuring a lighting system including :
§one or more sensors for controlling one or more :
ilighting units for providing illumination of an area.

i The method allows a...

-”:i’“' 4 upem Bbﬂ@ !’”3 cited by _
feaminer DS United St LIS 2013/G145610 A1
[2013/06 Ferl et al.cited by

0894



Treatment

13. INFRARED BASED CONTROLLER FORRG _Aprv 14,2020

LAMP STRIP
{US PAT 10624181, U.S. PTO Utility

i The present disclosure discloses an infrared based |
: controller for a RGB lamp strip disposed between

i a power source and the lamp strip. The controller
§comprises a first reverse...

Qs

.. Rackar HOBE 37/ !,27? sited by examiner US

inited States US 9837263 82 2018/ A\,mﬂw

{HOSRE 3¢/088 dh’d by examiner US Unitad States

L,& sg S5 22 201804 Bpero BE0O 1/04 ciiag

: & Ub United States LS 100343588 B2
058 370272 cited by .

14. FHOTOGRAPHY ENVIRONMENT CONTROL | Feb 25,2020 Patents

‘US PAT 10574876 , U.S. PTO Utility

In implementations of photography environment

i control, an environment controller is a device that
‘maintains a photography environment map of an
{environment in which images are...

fL Lo HOAN 5/2854 cited by examinar US Unitea
S 4] BL 2018

(Siates Um 491129',

3:5,2 "’ﬁWO 3
(by exaningy US United S
(2018708 Colling HO4N &/

— §15 HADIANT HEATING S8YSTEM
HNCORPORATING STEERING WHEEL PGSZTK}N
I MONITORING DEVICE
:US PAT 10532629 , U.S. PTO Utility

A radiant heating system includes a radiant heating !
ielement, a steering wheel position monitoring
‘device and a controller configured to control the
iradiant heating element in...

L. 148 BEOR 1/04 cited by exami

States US 9873308 832 2018/

JE7AZ cited by examiner US ad Siateg US
B2 2015/04 Sparo BOGQ 1/04 oited

a2 US United States US 89683013 B2

BO0H /2218 cited by .

Dec 31, 2019 Patents

- 116, SMART LIGHTING SYSTEM Y
{US PAT 10524331, U.S. PTO Utility

{ According to at least one embodiment, a computer-
:implemented method to illuminate a room is :
:described. At least one person entering the room

i may be identified. The room may be...

123 7 cited av sxamingr LS Uni

UR5551 B2 2018/04 Sparn p‘wi Gy ag,;:’ arn
';afs &3 o] d‘\ 9“8 3011 B2 2018
S Unitedt State

0895



Treatment

(17, LIGHT FIXTURES AND METHQDS
:US PAT 10502374 , U.S. PTO Utility

A light fixture, e.g., as an artificial skylight, in
“which light within a region defined by x, y color

i coordinates (0.37, 0.34), (0.35, 0.38), (0.15, 0.20),
and (0.20, 0.14) exits...

Je Ven af alcited by a
S O9TRTTE B2 2018/83 K 2
fad L"»v €X°ﬂ~"'=“ b ) Umtr‘ﬂcs Statas UG QW 5551
F? 041, 4 :'t dbve,) nifer
At 200708

A

EMEYE“E{}B THEREG 3
{US PAT 10506687 , U S. PTO Utlllty

i A street light system and operation method thereof
i are provided. The street light system includes a

i master street light device and a slave street light
idevice. The master street...

iy
4
i

.01 Hubbell 382/203 F2138 /088 oited by
§9x viingr US United States US 8800860 B4

§’10;9 02 Lin olted bs, appiicant US United States
(US O95R55T 82 2418/04 Spero B0 1/04 ciiad
United States US ‘0'*“41;}* B2

19. PHOTOGRAPHY LIGHTING CONTROL Nov 05, 2019 Patents

|US PAT 10469723 , U.S. PTO Utility

In implementations of photography lighting control,
:a camera device includes a camera to capture an
§image of a subject in an environment. The camera
:device implements an image...

225910 B2 2015/12 Lo oited by applicant US
: ed States US 2942870 B2 2018/04 Green st
a! fed by apglicant US ed States US 20355
(B2 2804 Spero clfed by applicant US United
(States US 2988140 B2 2018/05 Collins et aloited
by mpplicant US United State

§20 SYSTER AND METHOD QF DYNAMC

LCOLOR ADJUSTMENT &
|US PAT 10462875 , U.S. PTO Utility

: A method for controlling a chromaticity of total light
i provided by a lighting system includes detecting
:the total light by a sensor system, determining a
:component of the total...

L 149 HDSR 33/0¢ ;“1 & t@d b
US 85217

o

:Oct. 29,2019 : Patents

¢ examiner US United
d Benzkowski HOSHB

ted Dy & ey US United Slales US

51 B2 20'! wem 8380Q 1/ Q«’i cited
i us es LS 9074141 B2

&
a
b

0896



Treatment

21. STREETY LIGHT QE\!EQ'{‘E AND OPERATION

' METHOD THEREQF
|US PAT 10405399 , U.S. PTO Utilty

'Sep. 03,2019 | Patents

. A street light device includes a light emitting
imodule, a driving circuit, a sensing module, and a

: microcontroller. The light emitting module includes a
§f|rst light emitting unit...

203 FE18 8/088 o oy examiner US United
States US 5000060 "’1 201802 Lin HOSE 33085
m by axaminer US Unitad States US Q955551
B2 201804 Spere BA0G 1/04 ¢ by axaminegr US|
; ed >tf *ee LS 10234120 B2 2019/03 Quost :

22, LIGHTING APPARATUS BECLUNG
PRIBSARY AND SECONDARY JLLUNMINATION

 SOURCES AND GIRCUIT CONTROLLING THE
{SAME
‘US PAT 10309596 , U.S. PTO Utility

“A lighting apparatus is provided that is able to
§i||uminate despite the loss of a primary source of
power. In implementation, a controller is provided
- for determining if a loss of...

L. 172 HOSE 33/08 103 cited by o
iStates US 9078313 82 20 Flecker H058
(33/0815 cited by examis itad States US
(9UASHET B2 201804 “pwm ¥ ?\3 41/143 cited by
: ningr US Unitad States US 2002/0047627 Ad

.June 04, 2019 Patents

xaminay US Unlte

123, INTELUGENT LUMINAIRE JU”e 04,2019 PatemS
|US PAT 10314144 , U.S. PTO Utility

‘A luminaire comprising: at least one light source
ﬁfor emitting light to illuminate an environment;

i an optical sensor comprising an array of
photodetectors, the sensor configured to...

L2581 '“*Gm”% 1104 o ner US United
ta:e% LIS 87086 ser HDER
F3TAET2 cxt&c by sxaminer dS United States US
EQ%ERE‘ R 2 ¢ 01»'94 i‘gw:*m ﬂh(‘* ¥ 1 04 P"‘ed by

'&-’i b‘f exa

124, SYNCHRONIZING ACTION EXECUTION
[ACROSS NETWORKED NODES USING

RELATIVE THEE &
:US PAT 10305994 , U.S. PTO Utility

May 28,2019 Patents

i A way of synchronizing action execution across
‘networked nodes using relative time. A command
‘and a first time value can be received at a first
:networked device, where the first...

Pt

{ V‘

suka at al

e\i \;y ﬁppimam ..z-i) L gisle

: .efd \sm‘as LL,
[UBEsEST B2 2018 bpem Bf‘bQ 1/04 cited

Loy exarmine § L5 10075334 B
F201B/0g Y(’)Z

0897



Treatment

125, SYSTEM AND METHOD FOR THE
{OPTIMIZATION OF RADIANCE MODELLING
|AND CONTROLS 1N PREDICTIVE DAYLIGHT
HARVESTING
:US PAT 10289094 , U.S. PTO Utility

:May 14,2019 Patents

:In an example, an expected sky condition is
§calcu|ated for a geographic location, a time of day,
:and a date based on a mathematical model. A

i predicted distribution of direct and...

Kumar G067 7/194 cited by
us 5835%( B2
L 17/5004 oited by examiner US United Qtates US
| gAsREaY {18/04 Spero obb@ 1704 cite
by examingr U\ dn tms L\*,atp 3

01 7

DYNARMIC LIGHTING SIMULATION
{US PAT 10290148 , U.S. PTO Utility

: Sustainable building lighting and energy modelling

:and control, and the associated computer graphics,
‘including real-time dynamic lighting simulation, are

iconcerned with: an...

. US 8734433 B1 ad17/08 My
splicant US United Siates
M2 Marceaw cited by applic

; US 95585551 B2 2018/0

fapplicant US United States US 2005/0041 023 Al

L3005/02 Graen cited by applicant US United States

§27 SYSTEMS AND METHORS OF

LLUMINATION
US PAT 10240751, U.S. PTO Utiity

:One or more techniques and/or systems are

- disclosed for illuminating a target area. Such
§systems may mitigate shadows and lack of light
:homogeneity at surgical intervention...

Eifring F21V 23/0471 citen
: Siales US 9587804 B2 Ghen
L1407 oited by evaminer US Unied States US
i@SﬁS%* B2 2\31 &/ M bpe,m F?‘ § 4t '1a3 ;ch bv

Mar. 26, 2019 :Patents

by axaminer US

28. SMART LIGHTING SYSTEY

Feb. 12,2019 :Patents
§US PAT 10206264 , U.S. PTO Utility : :

¢ According to at least one embodiment, a computer- :
{implemented method to illuminate a room is :
idescribed. At least one person entering the room

i may be identified. The room may be...

. B28 F24F 1148
: 72 oited by @
[O0S55851 B2 2018
oy <.s.<<3rr-' o i 8L m tw g

50 cs"efi b\) exa minar US United

fed States US
bpem S%Q 1704 cited
LIS 90R3Ntt B

0898



Treatment

29, METHOD FOR CONTROLLING A TUNABLE
3WH§”§’E FIXTURE USING A SINGLE HANDLE

Jan. 22,2019 | Patents

‘Us PAT 10187952 , U.S. PTO Utility

| A system allows a light fixture to have a wider :
:range of color temperatures (CCT) while limiting the :
:warmest temperature reached at full intensity. The
{CCT of the light output may...

L. de Ven F21V 29/74 ohed by evaminer US Unfted |
§\>t3¢‘e: US 2913343 81 2018/03 Ciccarslli et ad.olted |
Hoy mpplicant US Unilles States US 9955851 82

§20 b 04 Spere BSOG 1/04 cited by examiner US

: s U3 ZC‘GQ 24000 AT 2008/04

(30, LIGHT SMITTING MODE DRIVER FOR LOAD Sep. 25,2018 :Patents

LCHANGES Rudis
|US PAT 10085314, U.S. PTO Utility

¢ A device for regulating a voltage includes a first

‘branch switch, a second branch switch, and a :
{ control module. The control module is configured to
i determine an instruction to... :

SR “"’"S‘ ot a! u‘(@(} oy apphc*‘r'f US Unlted
3 } i o 3800

- 31 ADAPTIVE HEADLIGHT SYSTERM &
:US PAT APP 20210162912+, U.S. PTO
; Application

June 03,2021 Patents

i A motor vehicle includes headlamps having

ia plurality of LED light sources, one or more :
i processors, and a memory storing instructions. One
§or more processors executing the...

o 2018/04/24, now Patent No. 10,894,503
s U which is a Cor on of hgn {icy ;
7 549 filgd on i

FTatY F‘v,te,m Nn 8 1“0@% an

132, DETECTOR CONTROLLED HEADUIGHY

| SYSTEM! ;
{US PAT APP 20180255622 , U.S. PTO Application

i An automated headlight system for vehicles

i replaces the high and low beam with a continuum
i of beam patterns, with further variable spatial
§distribution of intensities and color...

Sep 06, 2018 Patents

el Tifrach israel Priority
of :mi F{elated information:This apgiication is
inuation of Apglication No. 13/357 544, filed
20124, now Patent No. 8,985,851 US US
Continuation-in-part of Agplication No
an 2003/07/14, now Patent \J

0899



Select Category

i USPTO Patent Decisions: BPAland ..

Administrative Materials (G}

No documents found in USPTO Patent Decisions: BPAI and PTAB.

Try the following:

USPTO Patent Decisions: x

Ve s nore filters:
® Remove one or more filter BPAI and PTAB

s Modify your search {edit or remove some search terms or add synonyms).
& Checl for speifing errors,

& Use the options available from the Actions menu above o modify your search,

& Note: Some content may not be visible based on the restrictions of your subscription.

0900



MNarrow By

Open or Unknown or Closed N
U.S. Circuit Court of Appeals (United States) or United States U.S. District Courts (Civil) or U.S. Supreme Court or U.S. Patent Trial and Appeals Board x
Civil =

Dockats {0)

No documents found in Dockets filtered by Open or Unknown or Closed, US, Circuit Court of Appeals {United States or
United States U.S. District Courts {Civil} or U8, Supreme Court or U.S, Patent Trial and Appeals Board, Civil.

Try the following:

U.S. Circuit Court of X
Appeals (United States) or
. are fiters.  OPEN or Unknown or X United States U.S. District s e
Ren on Y filters:
® Removeonearmore BiLers: o osed Courts (Civil) or U.S. Supreme Civil X

Court or U.S. Patent Trial and
Appeals Board

@

Modify your search {edit or remove some search terms or add synonyms}.
» (heck for speiiing errors.
e Use the options available from the Actions menu above to modify your search.

& Note: Some content may not be visible based on the restrictions of your subscrigtion.

\\' LexisNexis

7

0901



Page 1 of 1

S UNITED STATES PATENT AND TRADEMARK OFFICE

UNETES STATES 0RPARTMENTY GF COMMERCE
United States Patent and Trademark Office
COMMISSIORER FOR PATENTS

Box.

via 22333-3430

BIB DATA SHEET
CONFIRMATION NO. 6654

SERIAL NUMBER FELENSA%% 371{c) CLASS GROUP ART UNIT ATTQRN%&{HDGCKET
80/014,515 07/30/2021 3185 3992 TRCHO10ZRX
RULE
APPLICANTS
INVENTORS

995555182, Residence Not Provided;
YECHEZKAL EVAN SPERO, MOSHAY TIFACH, ISRAEL;
PATENT OWNER, Rasidence Not Provided,;

* CONTINUING DATA Fhdk ik o
This application is a REX of 13/357 848 01/24/2012 PAT 5885551 *
which claims henefit of 81/535,881 08/17/2011
and is a CiP of 10/604,380 07/14/2003 PAT 8100552
which claims benefit of 60/385,308 07/12/2002
"Data provided by applicant is not consistent with PTO records.

** FOREIGN APPLICATIONS FRRRR A

“IF REQUIRED, FOREIGN FILING LICENSE GRANTED *

Forsign Prioriy claimed Lves Lo STATEOR | SHEETS TOTAL |INDEPENDENT

35 USC 119(a-d) conditions met [ ves Lo | [d et after COUNTRY [DRAWINGS | CLAIMS CLAIMS

Verified and

Acknowledged xammer’s Signature inifials 23 4
ADDRESS

Brooks Kushman
1000 Town Center
22nd Floor
Southfield, MI 48075
UNITED STATES

TTLE
Detector Controlled Hiuminating Sysiem

LJ Al Fees
{1 1.16 Fees (Filing) =

FILING FEE FEES: Authority has been given in Paper

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT |l 1.17 Fees {Processing Ex. of time)
12800 No. for following: J 1.18 Fees (Issue)
{1 Cther
d Credit

BIB (Rev. 08/07).

0902



REEXAMINATION TITLE REPORT (AKA PATENT ASSIGNMENT ABSTRACT

OF TITLE)
TYPE OF REEXAMINATION: XX EX PARTE INTER PARTES
REEXAM CONTROL NO.: 90/014,815
SERIAL NUMBER : 13/357,549 FILING DATE 01/24/2012
PATENT NUMBER: 9,955,551 ISSUE DATE 04/24/2018
FIRST THREE INVENTORS’ NAMES: YECHEZKAL E. SPERO
ET. AL?: Y XN

CONTINUITY DATA (IF ANY) :

__THISIS(OR) A CON__DIVCIP A PROVISIONAL APPLICATION ___OTHER OF SERIAL
NUMBER FILED ON . STATUS: PATENTED WITH PATENT NUMBER OR__PENDING, OR
XABANDONED (EXPIRED FOR PROVISIONALS).

__WHICH IS A CON, DIV, CIP, PROVISIONAL, OR __ OTHER, OF SERIAL NUMBER
FILED ON. STATUS: PATENTED, WITH PATENT NUMBER AND SERIAL NUMBER FILED
PENDING, OR ABANDONED.

__WHICH IS ACON, DIV, CIP A PROVISIONAL APPLICATION ___ OTHER OF SERIAL
NUMBER FILED ON. STATUS: PATENTED WITH PATENT NUMBER: OR__PENDING, OR
ABANDONED.

__WHICH IS A CON, DIV, CIP A PROVISIONAL APPLICATION ___OTHER OF SERIAL
NUMBER FILED ON. STATUS: PATENTED WITH PATENT NUMBER: OR__PENDING, OR
ABANDONED.

__WHICH IS ACON, DIV, CIP A PROVISIONAL APPLICATION ___ OTHER OF SERIAL
NUMBER FILED ON. STATUS: PATENTED WITH PATENT NUMBER: OR__PENDING, OR
ABANDONED.

__WHICH IS ACON, DIV, CIP A PROVISIONAL APPLICATION __ OTHER OF SERIAL
NUMBER FILED ON. STATUS: PATENTED WITH PATENT NUMBER: OR__PENDING, OR
ABANDONED.

X_WHICH IS A CIP OF SERIAL NUMBER 10/604,360 FILED ON 07/14/2003. STATUS:
PATENTED, WITH PATENT NUMBER 8,100,552.

ET AL

0903



ASSIGNMENT RECORD DATA

THE ASSIGNMENT RECORDS REVEAL THAT THE TITLE REPORT APPEARS TO BE
VESTED IN:

xXINVENTOR(S): TIFRACH ISRAEL
___AS ENDORSED:

___AS THE RECORD STANDS, THE PATENT WHEN GRANTED WILL ISSUE IN THE NAME
OF THE INVENTOR(S)

__ LEGAL REPRESENTATIVE:

__ SECURITY ASSIGNMENT/LICENSEE(PLEASE NOTE THAT THE OWNERSHIP OF THE
PATENT IS STILL REFLECTED IN THE ASSIGNOR. THE ASSIGNEE IN THIS CASE CANNOT
OWN THE PATENT. (SEE ACCOMPANYING PAGES, IF ANY.)

___WHEN THE ASSIGNMENT IS RECORDED, THE PATENT SHOULD BELONG TO:

__ OTHER: REEL NO: FRAME NO.: DATE RECORDED: // COMPANY NAME:
CITY AND STATE OR COUNTRY: .

___NOTES/COMMENTS: Please see section 306 of the Manual of Patent Examining Procedure
regarding the Assignment of a Division, Continuation, Substitute, and
Continuation-in-Part in Relation to Parent Application.

EXAMINED UP TO AND INCLUDING THIS CERTIFICATE DATED AND SIGNED: 08/20/2021

LEGAL INSTRUMENTS EXMR., OFFICE OF PATENT LEGAL ADMIN., CENTRAL

REEXAMINATION UNIT

TO ANY PRINTERS: THE REEXAMINATION TITLE REPORT DOES NOT HAVE TO HAVE

THE STREET ADDRESS OF THE OWNER(S). IF THERE IS ANY INQUIRY, PLEASE NOTIFY
THE PERSON ABOVE.

0904



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
90/014,815 07/30/2021 9955551B2 TRCHO102RX 6654
22045 7590 09/20/2021 | EXAMINER
Brooks Kushman
1000 Town Center TRAN, HENRY N
22nd Floor
Southfield, MI 48075 | axrusr [ papeRNUMBER
3992
| MAIL DATE | DELIVERY MODE
09/20/2021 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

0905



Control No. Patent Under Reexamination
. 90/014,815 9955551
Order Granting Request For
Ex Parte Reexamination Examiner Art Unit | AIA (FITF) Status
Henry Tran 3992 No

--The MAILING DATE of this communication appears on the cover sheet with the corresporndence address--

The request for ex parfe reexamination filed 07/30/2021 has been considered and a determination has
been made. An identification of the claims, the references relied upon, and the rationale supporting the
determination are attached.

Attachments: a)® PTO-892, b)O PTO/SB/08, c)d Other:
1. The request for ex parte reexamination is GRANTED.

RESPONSE TIMES ARE SET AS FOLLOWS:

For Patent Owner's Statement (Optional): TWO MONTHS from the mailing date of this communication
(37 CFR 1.530 (b)). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c).

For Requester's Reply (optional): TWO MONTHS from the date of service of any timely filed

Patent Owner's Statement (37 CFR 1.535). NO EXTENSION OF THIS TIME PERIOD IS PERMITTED.
If Patent Owner does not file a timely statement under 37 CFR 1.530(b), then no reply by requester

is permitted.

HENRY N TRAN/
Primary Examiner, Art Unit 3992

ANGELA M LIE/

Primary Examiner, Art Unit 3992

cc:Requester ( if third party requester )

U.S. Patent and Trademark Office
PTOL-471G(Rev. 01-13)

Office Action in £x Parfe Reexamination
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Control Number: 90/014,815 Page 2
Art Unit: 3992

I. DECISION ON REQUEST

1. A substantial new question (SNQ) of patentability affecting claim 6 of U.S. Patent No.
9,955,551 B2 issued on April 24, 2018 to Yechezkal Evan Spero entitled “DETECTOR
CONTROLLED ILLUMINATING SYSTEM” (“the ‘551 patent”) are raised by the Request

for Ex Parte Reexamination of claim 6 of the ‘551 patent under 35 U.S.C. § 302 and 37 C.F.R. §

1.510 filed on July 30, 2021 (“the Request”) by the Patent Owner (“Requester”).

2. For the reasons set forth below, the Examiner has determined that the prior art patents and

printed publication cited in the Request raise a SNQ of patentability regarding claim 6 of the

551 patent. Therefore, the Request is GRANTED. Claim 6 will be reexamined.

3. Under 37 C.F.R. § 1.510 (e), the Patent Owner filed with the Request a proposed amendment
in accordance with § 1.530 for adding new claims 24-87. MPEP § 2221 states “The decision on
the Request will be made on the basis of the patent claims as though the proposed amendment
had not been presented. However, if the request for reexamination is granted, all subsequent
reexamination prosecution and examination should be on the basis of the claims as amended.
Accordingly, since the request for reexamination of claim 6 is granted by this order, the 551

patent claim 6 and newly added claims 24-87 will be reexamed and/or examed.

II. THE REQUEST

1. Cited Prior Art References

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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The prior art patents and printed publications, or non-prior art patents under 37 CFR 1.510(b)(3),
see form PTO/SB/08a, submitted with the Request and cited in the proposed rejections, see also
pages i, 12, and 20 of the Request, are re-listed as follows.

(1) WO 01/70538 A2 filed on March 20, 2001 (PCT/US01/08912) by Stam et al., and is
published on September 27, 2001, (hereinafter “Stam etal.”, or “Stam PCT”), (Ex. PA-A).

(2) U.S. Pat. No. 6,406,172 B1 issued on Jun. 148, 2002 to Harbers et al. (hereinafter “Harbers”
or “the ‘172 patent”), (Ex. PA-B).

None of the above-identified prior art patent and printed publication were considered during

prosecution of the ‘551 patent.

2. Other exhibits and supporting documents

Other exhibits and supporting documents, ie., OTH-A through OTH-H and Exhibits 1 through
11 or evidence under 37 CFR 1.510(b)(3), see pages iii-v of the Request, submitted with the
Request for providing explanation supports of the Requester’s SNQ of patentability, newly
added claims, and/or the pertinency and manner of applying the cited prior artreferences to
claim 6 for which reexamination is requested, or the ‘551 patent prosecution history, are hereby

acknowledged and fully considered as appropriate.

3. Substantial New Question (SNQ) of Patentability

Under rule 37 CFR 1.510 (b)(1), the Request, see page i and pages 35, identified the following

substantial new question (SNQ) of patentability.

SNQ: The Stam PCT and Harbers combination raises a SNQ of pate ntability
regarding claim 6 of the ‘551 patent.

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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4. Proposed Rejections

Under rule 37 CFR 1.510 (b)(2), the Request identified the following proposed grounds of
rejection of claim 6 of the 551 patent for supporting the SNQ. Particularly, Stam PCT and
Harbers, each teaches certain limitations of the ‘551 patent claim 6; and thus, the combination of

Stam PCT and Harbers raises a substantial new question of patentability of claim 6, see pages

36-37.

III. THE ‘551 PATENT AND ITS PROSECUTION HISTORY

1. The ’551 patent related applications

= The ’551 patent, entitled “Detector Controlled Illuminating System,” issued on April 24,

2018 to inventor Yechezkal Evan Spero and is unassigned.

= U.S. Patent Application which led to the *551 patent is the U.S. patent application No.
13/357,549 (“the ‘549 app”), which was filed on January 24, 2012, and is a continuation-in-part
of application No. 10/604,360 filed on Jul. 14, 2003, now U.S. Patent No. 8,100,552 (parent
patent) with a priority date of July 12, 2002. (Ex. PAT-A).

= U.S. Patent Application 15/961,861 filed on April 24, 2018, now U.S. Patent No. 10,894,503
issued on January 19, 2021 is a continuation of the ‘551 patent.

= U.S. Patent Application 16/858,342 filed on April 24, 2020 is a broadening reissue application
of the ‘551 patent and is currently pending. This broadening reissue application currently
includes a total of 44 claims, including claim 6 of the original ‘551 patent, which is also included
in this reexamination request. Accordingly, If this request for ex parte reexamination results in a
determination and order for ex parte reexamination under 35 U.S.C. § 1.525, it will result in
concurrent office proceedings. Merger of the reissue and ex parte reexamination proceedings will

be considered as appropriate. 37 C.F.R. § 1.565 and MPEP § 2285.

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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= U.S. Patent Application 17/152,399 filed on Jan. 19, 2021, which is a continuation of U.S.

Patent No. 10,894,503, is pending.

2. The 551 patent

The ‘551 patent relates to an illuminating device (system) coupled with sensors or an image
acquisition device and a logical controller allows illumination intensity and spectrum to be
varied according to changing user needs. The device provides illumination to areas according to
the principles of correct lighting practice for the optimal performance of visual tasks in the most
efficient, cost effective manner. Aspects of the invention include lighting fixtures, which adapt
to ambient lighting, movement, visual tasks being performed, and environmental and personal
conditions affecting illumination requirements at any given instant. Lighting fixtures having
spatial distribution of spectrum and intensity, providing both “background” room lighting, and
“task” lighting. See Abstract, Figs. e.g., 1, 12, 15, 22, and 29-32, col. 13:10-23, and col. 4545 to

col. 46:37.

3. Prosecution history of the ‘551 patent

A brief summary of the most relevant portions of the ‘549 app prosecution is as follows.

e On August 15, 2016, a Non-Final Rejection was sent out, inter alia, rejecting claims 1, 2, 5-7,
19, 21 and 25, objecting claims 3, 4, 20, and 22-24, and indicating claims 8-18 allowable.
Particularly, claims 1, 2, 5-7, 19, 21 and 25, including claim 6, were rejected under pre-AIA 35

U.S.C. § 102(e) as being anticipated by Kuhlman etal. (US 2012/0287493).

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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® On January 16, 2017 and August 1, 2017, Applicant filed Amendments and pointed out that:
(i) the Kuhlman etal. reference (US 2012/0287493) is a disqualified prior art reference under 35
U.S.C. § 102 because it was filed on May 12, 2011, which is after the ‘551 patent’s priority date
of July 14, 2003, which is the filing date of the ‘551 patent’s parent patent (U.S. Patent No.
8,100,552), see pages 9-12 of the Jan. 16, 2017 Amendment; and (i) with respect to claim 6,
Figs. 12, 18, 20A, 22 and 31 and s [0183] and [0308] of the ‘549 app disclosure describe the
limitations of claim 6, see pages 9-10 of the August 1, 2017 Amendment, which are not taught

by Kuhlman.

e On August 11, 2017, a Final Office action was sent out, inter alia, rejecting claims 19 and 25,
objecting claims 20-24, and indicating claims 1-18 allowable. The Examiner’s reasons for
allowance of claims 1-18 was provided in the previous Office actions, see pages 4-5 of the
August 11, 2017 Office action, pages 5-6 of the Office action mailed on May 1, 2017, and pages

7-8 of the Office action mailed on August 15, 2016.

e On November 13, 2017, Applicant filed an AF amendments maintaining original claims 1-18
and 21, canceling claims 20 and 25, amending claims 19 and 22-24 to include the allowable
subject matters recited in claim 20, and arguing that the rejections of claims 19 and 25 under Pre-
ATA 35 USC 102(e) as being anticipated by Mueller etal. (US 2004/0052076) have been

overcome, see page 10 of the November 13, 2017 AF amendment.

e On December 19, 2017, a Notice of Allowance was sent out indicating that all pending claims
1-19 and 21-24 are allowed and providing the reasons for allowance of claims 19 and 21-24, and
indicating the reasons for allowance of claims 1-18 were provided in the previous office action

subject matter, see pages 2-3 of the December 19, 2017 Notice of Allowance.

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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e On April 24, 2018, the ‘549 app was issued as the 551 patent having a total of 23 claims. Of
which, claims 1, 6, 8, and 19 are independent claims. See the *551 patent claims. Ex. PAT-A.
Accordingly, based on the prosecution history of the ‘551 patent, and with respectto claim 6, the
claim is allowable because the closest prior art references,ie., Kuhlman etal (US
2012/0287493) and/or Mueller etal. (US 2004/0052076), are either disqualified as a prior art

@

reference or fail to teach or suggest one or more of the following elements and/or limitations “a

2

structure”,

»” LR N3

one or more light sources”, “electronic circuitry apparatus”, “one or more cameras
placed on the structure for detecting coordinate-specific information about the illuminated area”,

and “a controller” recited in claim 6.

e The ‘551 patent base claim 6 is repeated below.

6. Anilluminating device having automatic control of the light provided to an illuminated

area comprising:

a structure for incorporating illuminating device elements;

one or more light sources incorporated in the structure and in communication with a power
source;

electronic circuitry apparatus for the controlled powering of the light source and other
illuminating device elements;

one or more cameras placed on the structure for detecting coordinate-specific information about
the illuminated area, said camera in communication with power and control device
elements;

a controller integrated with the structure, in communication with the light source controlling

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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power circuitry, said controller arranged to [sic] processes the information
communicated from the camera and automatically control the light provided to the

illuminated area.

IV. ANALYSIS OF THE SNQ

1. Criteria for Deciding Ex Parte Reexamination Request Filed under 35 U.S.C. § 302

e The presence or absence of "a substantial new question of patentability” determines whether

or not reexamination is ordered.

e For "a substantial new question of patentability" to be present, it is only necessary that: (A)
the prior art patents and/or printed publications raise a substantial question of patentability
regarding at least one claim, ie., the teaching of the (prior art) patents and printed publications is
such that a reasonable examiner would consider the teaching to be important in deciding whether
or not the claim is patentable; and (B) the same question of patentability as to the claim has not
been decided by the Office in an earlier concluded examination or review of the patent, raised to
or by the Office in a pending reexamination or supplemental examination of the patent, or
decided in a final holding of invalidity (after all appeals) by a federal court in a decision on the

merits involving the claim. MPEP § 2242.1.

2. Analysis

SNQ: The Stam PCT and Harbers combination raises a SNQ of pate ntability
regarding claim 6 of the ‘551 patent.

It is agreed that the consideration of the combination of Stam PCT and Harbers raises a SNQ as to
Claim 6 of the ‘551 patent.

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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Stam PCT (Ex. PA-A)

e Stam PCT (WO 01/70538 A2), filed on March 20, 2001, and was published on September 27,
2001, which was more than a year before the priority date of July 12, 2002 of the parent patent
U.S. Patent No. 8,100,552 of the ‘551 patent. Accordingly, Stam PCT qualifies as a prior art
reference under 35 U.S.C. § 102(b).

e Stam PCT is directed to an illuminating system (400) and method of automatically controlling
exterior vehicle lights includes an image sensor (201) and a controller (1105) to generate control
signals. The control signals are derived based on information obtained from the image sensor as
well as other detected parameters pertaining to the detected light source(s), the vehicle having
the inventive control system, and the ambient environment. The control circuit may simply turn
certain exterior lights on or off, or change the brightness, aim, focus, etc. to produce various
beam patterns that maximize the illuminated area in front of the vehicle without causing

excessive glare in the eyes of other drivers. Ex. PA-A at Abstract, and Fig. 11.

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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e Stam PCT teaches the following elements and/or limitations of claim 6 including:

a structure for incorporating illuminating device elements (Stam PCT teaches a controller vehicle
100 for incorporating illuminating device elements comprising exterior lights, e.g., headlamps
1131, 1132, acontrol system comprising a controller 1015, an image sensor 201, etc.), Ex. PA-A
at Abstract, and Figs. 1 and 11;

one or more light sources incorporated in the structure and in communication with a power
source (Stam PCT teaches the use of LED headlamps 2600 having emitter 2603 and 2605
connected to an electrical connection for operation), Ex. PA-A atFigs. 26a and 26b, and pages
73-74;

one or more cameras placed on the structure for detecting coordinate-specific information about
the illuminated area, said camera in communication with power and control device elements
(Stam PCT teaches the control system comprises an image array sensor including a plurality of
pixels, an optical system configured to image the scene forward of the controlled vehicle onto the
image array sensor, the optical system including a forward most surface, and a control circuit for
processing the image of the scene obtained from the image array sensor and for controlling

the exterior lights in response to objects detected in the processed scene.), Ex. PA-A at2-3; and
a controller integrated with the structure, in communication with the light source controlling
power circuitry, said controller arranged to [sic] processes the information communicated from
the camera and automatically control the light provided to the illuminated area (Stam PCT
teaches a system for automatically controlling exterior vehicle lights comprising an image sensor
(201) and a controller (1105) to general control signals. The control signals are derived on

information obtained from the image sensor as well as other detected parameters pertaining to

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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the detected light source(s), the vehicle having the inventive control system, and the ambient
environment. (Ex. PA-A at Abstract). The control system comprises an image array sensor
including a plurality of pixels, an optical system configured to image the scene forward of the
controlled vehicle onto the image array sensor, the optical system including a forward most
surface, and a control circuit for processing the image of the scene obtained from the image array
sensor and for controlling the exterior lights in response to objects detected in the processed

scene. Ex. PA-A at5.

Harbers (U.S. Pat. No. 6.406,172)

e Harbers (U.S. Pat. No. 6,406,172), filed on Jun. 22, 2000, and was issued on Jun. 18, 2002,
which was before the priority date of July 12, 2002 of the parent patent U.S. Patent No.
8,100,552 of the ‘551 patent. Accordingly, Harbers qualifies as a prior art reference under 35

U.S.C. § 102(e).

e Harbers is directed to a headlamp and dynamic lighting system for vehicles (1), id. Fig. 1. The
system includes a light source (4, 5) comprising a plurality of opto-electronic elements (11, 12, 13,
14), preferably LEDs, id. Figs. 1-3. Wherein, the spatial distribution of the light beam (6, 6, ...;
7,7, ...) generated by the light source is continuously adjustable based on the speed of the vehicle,
the rotational position of the steering wheel of the vehicle, the weather conditions, and it can also
be influenced by the driver. Preferably, the spectral characteristics of the light beam generated by
the light source depend on the position in the light beam. The light beam comprises at least two

beam segments (6, 6’,..; 7, 7°,..) having essentially different spectral characteristics, id. at Abstract.

Ex. PA-B.

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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e Harbers teaches the controlled powering of the light source (Harbers teaches the use of a
plurality of opto-electronic elements, e.g., LEDs 11, 12, 13, 14, with a relatively high luminous
flux enables a vehicle headlamp to be manufactured having much more dynamic lighting
possibilities than the known vehicle headlamp, id. Ex. PA-B at Figs. 1-2, and 2:6-9. Particularly,
by controlled powering of the light source by switching on or off one or more opto-electronic
elements at specific limiting values of the velocity of the vehicles, the weather condition, etc.,
the overall spatial distribution of the light is changed.), id. Ex. PA-B at Figs. 3-4, and 3:24-27,
and 3:43-53. Accordingly, Harbers teaches the controlled powering of the light source for
continuously adjustable spatial distribution of the light emitted by the vehicle headlamps in
response to a specific set of defined inputs including the velocity of the vehicle, the weather
condition, etc. However, Harbers doesn’t disclose any sensor capable of detecting objects or

targets in the illuminated area.

Accordingly, the combination of Stam PCT and Harbers teaches the elements and
limitations of “a structure”, “one or more light sources”, “electronic circuitry apparatus”, “one or

more cameras placed on the structure for detecting coordinate-specific information about the

illuminated area”, and “a controller” recited in claim 6.

The combination of Stam PCT and Harbers references was never discussed by the Office
in an earlier concluded examination or review of the patent, raised to or by the Office in a
pending reexamination or supplemental examination of the patent, or decided in a final holding

of invalidity (after all appeals) by a federal court in a decision on the merits involving the claims.

The teachings of Stam PCT and Harbers present a new, non-cumulative technological

teaching that was not previously considered in the prosecution of the application which became

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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the ‘551 patent. Furthermore, there is a substantial likelihood that a reasonable examiner would
consider the teachings of Stam PCT and Harbers important in deciding whether or not claim 6 is
patentable. Accordingly, the combination of Stam PCT and Harbers references raises a SNQ as

to claim 6 of the '551 patent.

Therefore, it is agreed that the consideration of the combination of Stam PCT and

Harbers references raises a SNQ as to Claim 6 of the '551 patent.

V. CONCLUSION

1. A substantial new questions of patentability affecting claim 6 of the ‘551 patent is raised

by the Request for ex parte reexamination. The Request for ex parte reexamination is

GRANTED. Claim 6 of the ‘551 patent will be reexamined.

2. Extensions of time under 37 CFR 1.136(a) will not be permitted in these

proceedings because the provisions of 37 CFR 1.136 apply only to "an applicant" and not to
parties in a reexamination proceeding. Additionally, 35 U.S.C. 305 requires that reexamination
proceedings "will be conducted with special dispatch" (37 CFR 1.550(a)). Extensions of time in

ex parte reexamination proceedings are provided for in 37 CFR 1.550(c). See MPEP § 2265.

The Patent Owner is reminded of the continuing responsibility under 37 CFR 1.565(a) to
apprise the Office of any litigation activity or other prior or concurrent proceeding, involving
the ‘551 patent throughout the course of this reexamination proceeding. See MPEP §§ 2207,
2282 and 2286.

3. Service of Papers

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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Any paper filed with the USPTO, ie., any submission made, by either the Patent Owner
or the Third Party Requester must be served on every other party in the reexamination
proceeding, including any other third party requester that is part of the proceeding due to merger
of the reexamination proceedings. As proof of service, the party submitting the paper to the
Office must attach a Certificate of Service to the paper, which sets forth the name and address of
the party served and the method of service. Papers filed without the required Certificate of
Service may be denied consideration. See MPEP 2666.06, and 37 CFR 1.903.

4. Correspondence and Inquiry as to Office Actions

All correspondence related to this ex parte reexamination proceeding should be directed

as follows:

By EFS: Registered users may submit via the electronic filing system EFS-Web, at
https://efs.uspto. gov/efile/myportal/efs-registered

By Mail to:  Mail Stop Ex Parte Reexam
Central Reexamination Unit
Commissioner for Patents
United States Patent & Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450

By FAX to:  (571) 273-9900
Central Reexamination Unit

By hand: Customer Service Window
Randolph Building
401 Dulany Street
Alexandria, VA 22314

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20210920
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Any inquiry concerning this communication should be directed to the Central

Reexamination Unit at telephone number (571) 272-7705.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http:/pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Signed:

/HENRY N TRAN/
Primary Examiner, Art Unit 3992

September 12, 2021

Conferees:

/ANGELA M LIE/
Primary Examiner, Art Unit 3992

/ANDREW J. FISCHER/
Supervisory Patent Reexamination Specialist, Art Unit 3992
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0920



Reexamination Application/Control No.

Applicant(s)/Patent Under Reexamination

9955551B2

90/014,815
Certificate Date

Certificate Number

Requester Correspondence Address: Patent Owner

Third Party

Brooks Kushman
1000 Town Center
22nd Floor
Southfield, MI 48075

LITIGATION REVIEW HT

(examiner initials)

14 August 2021
(date)

Case Name

Director Initials

No

COPENDING OFFICE PROCEEDINGS

TYPE OF PROCEEDING

NUMBER

U.S. Patent and Trademark Office

0921

DOC. CODE RXFILJKT




Raeceipt date:

Doc code: 1DS
Doc description: Infermation Disclosure Statement (RS Filed
Under the Paperwork Reduction Act of 1€65, no persons are required to respend to a collection of information unless |t containg g valid OMB control number.

07/30/2021

S0/014,815 - GAU: 3982

PTO/SR/08R (02-18)

Approved for use through 11/30/2020. QM8 0851-0031

1.8, Patent and Trademark Offic

5. DEPARTMENT OF COMMERCE

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.88)

Application Number

Filing Date

First Named Inventor iYechezkai Evan Spero
Art Unit N/A

Examiner Name [ N/A

Attorney Docket Number { TRCHOMO2RX

U.8.PATENTS
Examineri Cite § Kind . ) Name of Patentee or Applicant Pages,Co!umi‘ﬁs,Lmes' where
. FPatent Number issue Date . Relevant Fassages or Relevant
initial No Code! of cited Document . ]
Figures Appeai
1 3,316,442 A 1867-04-25 Konrad
2 5,408,172 B1 2002-06-18 Harbers &t al.
3 8,587,573 B1 2003-07-01 Stamm et al.
4 8,861,809 B2 2005-03-01 Stam

if you wish o add additional U.S. Paten

t citation information please click the Add bution.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner
Initial*

Cite No

Fublication
Number

Kind
Code’

Pubilication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

if you wish {0 add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Examiner
Initial*

Cite
No

Forgign Document
Number®

Country
Code?]

Kind
Coded

Publication

Date Document

Name of Patentes or
Applicant of cited

Fages,Columns, Lines
where Relevant
Passages or Relevant
Figures Appear

T8

EFS Web2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.M.T/

0922



Receipt date: 07/30/2021 80/014,815 ~ GAU: 38922
Application Number

Filing Dale

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

First Named Inventor iYechezkai Evan Spero
Art Unit { N/A

Examiner Name i NiA
Attorney Docket Number ETRCHmezRX

1 2001070538 WO A2 2001-09-27 Stamet al. ]

if vou wish to add additional Foreign Patent Document citation information please dlick the Add bution
NON-PATENT LITERATURE DOCUMENTS

Include name of the author {n CAPITAL LETTERS), title of the article {when appropriate), title of the item
{book, magazine, journal, serial, symposium, catalog, etg), dale, pages(s), volume-issue number(s), 1E
publisher, city and/or country where published.

Examiner} Cite
Initiais> | No

if you wish to add additional non-patent literature document citation information please click the Add bution
EXAMINER SIGNATURE
Examiner Signature JHENRY N TRAN/ Date Considered 08/08/2021

FEXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See King Codes of USPTO Patent Documents at w V oor MPEP 201.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard $T.3). 8 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIFCO Standard ST.16 if possible. ® Applicant is {0 place a check mark here i
English language transiation is attached

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.N.T/

EFS Web2.1.18

0923



Receipt date: 07/30/2021 80/014,815 ~ GAU: 38922
Application Number

Filing Dale

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

First Named Inventor iYechezkai Evan Spero
Art Unit { N/A

Examiner Name i N/A

Attorney Docket Number ETRCHmezRX

CERTIFICATION STATEMENT
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attached form related {o a patent application or patent. Accordingly, pursuant 1o the requirements of the Adl, please be advised
that: (1) the general authority for the coliection of this information is 35 U.8.C. 2(b)}(2); (2} furnishing of the information soliciied
is voluntary, and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is {o
process and/or examine your submission related o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able {o process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.
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The information on this form will be treated confidentially to the exdent allowed under the Freedom of Information Act
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
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requirements of the Privacy Act of 1874, as amended, pursuantto 5 U.S.C. 552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {0 the International Bureau of the World Intellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
National Security review (35 U.8.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this sysiem of records may be disclosed, as a routine use, {o the Administrator, General Services, or
his/her designee, during an inspection of reconds conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.8.C. 2904 and
2808, Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used 1o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151, Furher, a record
may be disclosed, subject 1o the limitations of 37 CFR 1.14, as a routine use, 1o the public if the record was filed in
an application which becames abandoned or in which the proceedings wers terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {0 a Federal, Slate, or local law
enforcement agenocy, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Control No. Patent Under Reexamination is
Ex Parte Reexamination Interview Summary | o, . o5 Rgegg'::;?d
— Pilot Progr: am’/or Waiver of Patent Examiner Art Unit AIA (FITF) Status
Owner's Statement
TRAN 3992 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address. --

All participants (USPTO official and patent owner):

(1) MANUEL SALDANA, CRU @)

(2) SANGEETA SHAH, REG 38614 4)

Date of Telephonic Interview: 06 October 2021.

A. The USPTO official requested waiver of the patent owner’s statement pursuant to the pilot program for
waiver of patent owner’s statement in ex parfe reexamination proceedings.*

The patent owner agreed to waive its right to file a patent owner’s statement under 35 U.S.C. 304 in the event
reexamination is ordered for the above-identified patent.

(O The patent owner did not agree to waive its right to file a patent owner’s statement under 35 U.S.C. 304 at this
time.

(J USPTO personnel were unable to reach the patent owner.**

B. The Patent Owner of record telephoned the Office and indicated they would like to participate in the pilot
program for waiver of patent owner’s statement in ex parfe reexamination proceedings.*

(J The Patent owner of record telephoned the Office and agreed to waive its right to file a patent owner’s statement
under 35 U.S.C. 304 in the event reexamination is ordered for the above-identified patent.

The patent owner is not required to file a written statement of this telephone communication under 37 CFR 1.560(b) or
otherwise. However, any disagreement as to this interview summary must be brought to the immediate attention of the
USPTO, and no later than one month from the mailing date of this interview summary. Extensions of time are
governed by 37 CFR 1.550(c).

*For more information regarding this pilot program, see Piot Program for Waiver of Patent Owner's Statement in Ex

Parte Reexamination Proceedings, 75 Fed. Reg. 47269 (August 5, 2010), available on the USPTO Web site at
http://www.uspto.gov/patents/law/notices/2010.jsp.

**The patent owner may contact the USPTO personnel at (571) 272-7705 or at the telephone number provided below if
the patent owner decides to waive the right to file a patent owner’s statement under 35 U.S.C. 304.

/MANUEL SALDANA/ (671)272-7740
Signature and telephone number of the USPTO official, who contacted, was contacted by, or attempted to contact the patent owner.

cc: Requester (if third party requester)

U.S. Patent and Trademark Office Paper No. 20211006
PTOL-2292 (11-12) Ex Parte Reexarnination Interview Summary — Pilot Program for Waiver of Patent Owner’s Statement
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Control No. Patent Under Reexamination

90/014,815 9955551
Office Action in Ex Parfe Reexarmination Examiner ArtUnit T AIA (FITF) Status
Henry Tran 3992 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --

a. Responsive to the communication(s) filed on 30 July 2021,
(O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

b. (J This action is made FINAL.

c. O A statement under 37 CFR 1.530 has not been received from the patent owner.

A shortened statutory period for response to this action is set to expire 2 month(s) from the mailing date of this letter.

Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parte reexamination
certificate in accordance with this action. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c).

If the period for response specified above is less than thirty (30) days, a response within the statutory minimum of thirty (30) days

will be considered timely.

Part| THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:
1. [ Notice of References Cited by Examiner, PTO-892. 3.0 Interview Summary, PTO-474.

2. Information Disclosure Statement, PTO/SB/08. 4.0 .
Partll  SUMMARY OF ACTION

1a.

1b.

2.

Claims 6 and 24-87 are subject to reexamination.

Claims 1-5 and 7-23 are not subject to reexamination.

Claims ___ have been canceled in the present reexamination proceeding.
Claims 24-87 are patentable and/or confirmed.

Claims 6 are rejected.

Claims ______ are objected to.

The drawings, filedon ____ are acceptable.

The proposed drawing correction, filed on has been (7a) (3 approved (7b) (3 disapproved.

O000ddD M

3
4
5.
6
7
8 Acknowledgment is made of the priority claim under 35 U.S.C. 119(a)-(d) or (f).
a) JAI b) [ Some* ¢) [JNone of the certified copies have

1 {0 been received.

2 (O not been received.

3 (0 been filed in Application No. ____

4 [ been filed in reexamination Control No.

5 (] been received by the International Bureau in PCT application No.

* See the attached detailed Office action for a list of the certified copies not received.

9. [J Since the proceeding appears to be in condition for issuance of an ex parte reexamination certificate except for formal
matters, prosecution as to the merits is closed in accordance with the practice under £x parfe Quayle, 1935 C.D.
11,453 O.G. 213.

10. [J Other:

cc: Requester (if third party requester)

U.S. Patent and Trademark Office
PTOL-466 (Rev. 08-13) Office Action in Ex Parte Reexamination Partof Paper No. 20220315
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Control Number: 90/014,815 Page 2
Art Unit: 3992

EX PARTE REEXAMINATION
DETAILED NON-FINAL OFFICE ACTION
I. Summary of Proceedings
1. A Request pursuant to the provisions of 35 U.S.C. § 302-307 and 37 CFR § 1.510 et seq. for ex
parte reexamination of Claim 6 of U.S. Pat. No. 9,955,551 B1 (“the ‘551 patent”) issued on April 24,
2018 to Yechezkal Evan Spero (“Spero”) entitled “DETECTOR CONTROLLED ILLUMINATING
SYSTEM” was filed on July 30, 2021 (“the Request”) by Patent Owner and inventor Spero.
2. A substantial new question (SNQ) of patentability affecting Claim 6 of the ‘551 patent has been
found and the Order granting ex parte reexamination of Claim 6 of the ‘551 patent was mailed to the
Patent Owner on September 20, 2021.
3. The time, TWO MONTHS from the mailing date of September 20, 2021 of the Order, for Patent
Owner to file a statement under 37 CFR 1.530 (b) has expired. See MPEP § 2249. The ex parte
reexamination proceeding is being conducted in accordance with 37 CFR 1.550. See MPEP § 2254.
4. Under 35 U.S.C. 302 and 37 CFR 1.510(e), the Patent Owner filed a proposed amendment with
the Request, see Exhibits OTH-C and OTH-D. MPEP § 2221. The proposed amendment complies with
the format and requirements of 37 CFR 1.530(d) through (j); and it has been entered in the
reexamination file record. Claim 6 is original, claims 24-87 are new. Thus, claims 6 and 24-87 are
pending or “live” claims. Of which, claims 6, 24, 32, 40, 48, 56, 64, 72, and 80 are nine (9) independent
claims. Claims 6 and 24-87 are being reexamined/examined in this Office action.
5. Although the Office action will treat proposed amendment as though it has been entered, the
proposed amendment will not be effective until the reexamination certificate is issued and published, 37
CFR 1.530(k). MPEP § 2234.

6. Claim 6 is rejected, and Claims 24-87 are patentable.

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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Control Number: 90/014,815 Page 3
Art Unit: 3992

II. Prior Art References
1. The prior art patents and printed publications, or non-prior art patents under 37 CFR 1.510(b)(3),
see form PTO/SB/08a, submitted with the Request and cited in the proposed rejections, see also pages i,
12, and 20 of the Request, are re-listed as follows.
(1) WO 01/70538 A2 filed on March 20, 2001 (PCT/US01/08912) by Stam et al., and is
published on September 27, 2001, (hereinafter “Stam et al.”, or “Stam PCT”), (Ex. PA-
A).

(2) U.S. Pat. No. 6,406,172 B1 issued on Jun. 148, 2002 to Harbers et al. (hereinafter
“Harbers” or “the ‘172 patent”), (Ex. PA-B).

2. None of the above-identified prior art patent and printed publication were considered

during original prosecution of the ‘551 patent.

II1. Claim Interpretation

1. The following is a quotation of 35 U.S.C. 112(f):

(f) Element in Claim for a Combination. — An element in a claim for a combination may be expressed
as a means or step for performing a specified function without therecital of structure, material, or acts
in support thereof, and such claim shall be construed to cover the corresponding structure, material, or
acts described in the specification and equivalents thereof.

The following is a quotation of pre-AlIA 35 U.S.C. 112, sixth paragraph:

Anelement in a claim for a combination may be expressed as a means or step for performing a
specified function without the recital of structure, material, or acts in support thereof, and such claim
shall be construed to cover the corresponding structure, material, or acts described in the specification
and equivalents thereof.

2. This application includes one or more claim limitations that do not use the word “means,”
but are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph, because the claim limitation(s) uses a generic placeholder that is coupled with

functional language without reciting sufficient structure to perform the recited function and the

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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Control Number: 90/014,815 Page 4
Art Unit: 3992

generic placeholder is not preceded by a structural modifier. Such claim limitation(s) is/are:
“electronic circuit apparatus” in claims 6, 24, 32, 40, 48, 56, 64, 72, and 80.

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C. 112(f) or
pre-AIA 35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to cover the
corresponding structure described in a preferred embodiment as “logic control electronics unit
77, id. atFig. 1, and col. 25:35-50, in the specification as performing the claimed function, and
equivalents thereof.

If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the claim
limitation(s) to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112,
sixth paragraph (e.g., by reciting sufficient structure to perform the claimed function); or (2)
present a sufficient showing that the claim limitation(s) recite(s) sufficient structure to perform
the claimed function so as to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA

35 U.S.C. 112, sixth paragraph.

IV. Claim Rejections - 35 USC § 102
1. In the event the determination of the status of the application as subject to AIA 35 U.S.C.
102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the
statutory basis for the rejection will not be considered a new ground of rejection if the prior art
relied upon, and the rationale supporting the rejection, would be the same under either status.
2. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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Control Number: 90/014,815 Page 5
Art Unit: 3992

(b) theinvention was patented or described in a printed publication in this or a foreign country orin
public use or on sale in this country, more than one year prior to the date of application for patent in the
United States.

3. Claim 6 is rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by Stam PCT
(PCT/US01/08912).

Regarding claim 6, Stam PCT teaches an illuminating system 400 having automatic
controlling of the light provided to an illuminated area (automatically controlling of the exterior
lights provided to regions of the field of view directly in front of a vehicle), id. Ex. PA-A at
Abstract, and pages 2-3, comprising:

e a structure (a vehicle) 100 for incorporating illuminating device elements (headlamps) 111 or
1131,1132, (a microcontroller or controller) 1015, animage sensor 201, etc. (Stam PCT teaches
acontrolled vehicle 100 for incorporating illuminating device elements comprising exterior
lights, e.g., headlamps 111 or 1131, 1132, a controller 1015, an image sensor 201, etc.), id. Ex.

PA-A at Abstract, and Figs. 1 and 11;

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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Fig. 1illustrates vehicles traveling on a common road.

Part of Paper No. 20220315

Ex Parte Reexamination — Non-Final Office Action
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Control Number: 90/014,815 Page 7
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Fig. 11 is a circuit schematic illustrating a circuit for an optical sensor system and
an electrochromic mirror.

® one or more light sources (headlamps) 111, or 1131,1132, or (LED headlamps) 2600,
incorporated in the structure and in communication with a power source (electrical conductor
strips) 2607,2613 (Stam PCT teaches LED headlamps 2600 having LEDs (semiconductor
optical radiation emitters) 2603, 2605 connected to an electrical conductor strips 2607 and 2613
for operation), id. atFigs. 1, 11, or 26a and 26b, and pages 73-74;
® clectronic circuitry apparatus (a headlamp controller, or a microcontroller) 1015 for the
controlled powering of the light source and other illuminating device elements, id. at Figs. 34-36,
and pages 70-72;
® one or more cameras (e.g., an image sensor) 201 coupled to a GPS receiver 3450, and placed
on the structure for detecting coordinate-specific information about the illuminated area, said
camera in communication with power and control device elements (Stam PCT teaches a
controlled vehicle 100 having an automatic headlamp dimmer includes an optical sensor
system 102 comprising an image sensor 201 for detecting the headlamps 104 of an oncoming
vehicle 105 and the tail lights 108 of a preceding vehicle 110; wherein, the headlamps 111 of the
controlled vehicle 100 are controlled automatically to avoid shining the high beams, or
bright lights, directly into the eyes of a driver of oncoming vehicle 105 or by reflection into
the eyes of the driver of the preceding vehicle 110, id. at Figs. 1 and 11, and pages 10-11; and
wherein, the microcontroller 1015 utilizes the location and direction of the vehicle (i.e.,
coordinate-specific information about the vehicle) identified by the GPS receiver 3450 for

controlling the exterior lights on the vehicle.) id. at Fig. 1, 11 and 34, and page 72;

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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e a controller (a microcontroller) 1015 integrated with the structure (a vehicle) 100, in
communication with the light source (e.g., headlamps) 111 controlling power circuitry (a
headlamp drive) 1104 (including a DC power supply), said controller arranged to processes the
information communicated from the camera and automatically control the light provided to the

illuminated area), id. at Fig. 1, 11, 12 and 34, and pages 27-28 and 72.

g L2

Fig. 12 is acircuit schematic illustrating a headlamp drive (1104) for the circuit of Fig. 11
Claim 6 is therefore rejected.
V. Allowable Subject Matter

1. Claims 24-87 are allowed.
2. The following is an examiner’s statement of reasons for allowance:

The present invention is directed to a detector-controlled illumination system comprising
a digital lighting fixture (DLF) 2 having multiple solid-state light sources (SLS) 3 affixed or
mounted to a structure or a mechanical device 4, a power conditioning circuitry 5, optical
elements 6, a control electronics unit 7, and one or more sensors 8. See Fig. 1, and col. 24:51-55.

Particularly,

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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Regarding inde pendent claims 24, 32, 40, 48, 56, 64, 72, and 80, cach recites an
illuminating device comprising a DLF (ie., headlamps) 270 having a plurality of individually
controllable LEDs 275, one or more sensors 280, and a controller 279 mounted to the structure of
amotor vehicle 271 for automatically control the light provided to an illuminated area of the
headlamp 270 of a motor vehicle 271, see Fig. 15. The claims each identifies, inter alia, the
uniquely distinct features: memory storing instructions that, when executed by one or more
processors of the controller, enable the controller to perform the following specific functional
operations of:

o Claim 24: “determine first coordinates ...”, “select a cluster ...”, and “change emission of ...”,

as recited on lines 21-29 of claim 24.

e Claim 32: “create a beam of ...”, and “follow, based at least ...”, as recited on lines 21-29 of
claim 32.
o Claim 40: “determine a first cluster of ...”, “diminish glaring illumination of ...”, “determine a

second, different cluster of the LEDs ...”, and “diminish glaring illumination of the second ...”,
as recited on lines 21-33 of claim 40.

o Claim 48: “illuminate a portion of ..., the first cluster selected based at least in part on known
aimings of light associated with the first cluster determined to correspond to the first area, and
the first light determined based at least in part on classifying the object ...”, as recited on lines
20-30 of claim 48.

e Claim 56: “determine, based on data ...”, “select a first cluster ...”, and “reduce intensity of

...7, as recited on lines 21-29 of claim 56.

o Claim 64: “select a first cluster ...”, “control a first change to ...”, “select a second, different
cluster of the LEDs having...” and “control a second, ...”, as recited on lines 21-33 of claim 64.
Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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e Claim 72: “determine a target based on ...”, “determine a fist target location ...”, “select a
cluster of the LEDs having ...”, “vary illumination ...”, and “maintain a variance of illumination
...7, as recited on lines 20-31 of claim 72.

o Claim 80: “identify, based on datareceived from ...”, and “change, responsive to the positions

associated with the target, first light ...”, asrecited on lines 21-26 of claim 80.

Whereas, the cited prior art references:

= Stam PCT (Ex. PA-A) teaches a system and method of automatically controlling exterior
vehicle lights includes headlamps (111), an image sensor (201) and a controller (1105) to
generate control signals provided a control circuit, €.g., a headlamp drive, (1104) for turning
certain exterior lights on or off, or change the brightness, aim, focus, etc. to produce various
beam patterns that maximize the illuminated area in front of the vehicle without causing
excessive glare in the eyes of the other drivers. Id. Abstract, and Fig. 11. Particularly, Stam
PCT teaches a controlled vehicle 100 having an automatic headlamp dimmer includes an
optical sensor system 102 comprising an image sensor 201 for detecting the headlamps 104 of an
oncoming vehicle 105 and the tail lights 108 of a preceding vehicle 110; wherein, the headlamps
111 of the controlled vehicle 100 are controlled automatically to avoid shining the high
beams, or bright lights, directly into the eyes of a driver of oncoming vehicle 105 or by
reflection into the eyes of the driver of the preceding vehicle 110, id. atFigs. 1 and 11, and
pages 10-11; and wherein, the microcontroller 1015 utilizes the location and direction of the
vehicle identified by the GPS receiver 3450 for controlling the exterior lights on the vehicle.) id.
at Fig. 1, 11 and 34, and page 72.

= Harbers (Ex. PA-B) teaches a headlamp and dynamic lighting system for a vehicle (1)

comprising a headlamp (2, 3) provided with a light source (4, 5) having a plurality of opto-

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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electronic elements (11, 12, 13, 14), preferably LEDs, which emits light beams 6, 6’...; 7, 7°, ...
in a longitudinal direction 9. Wherein, the spatial distribution of the light beams generated by
the opto-electronic elements of the light source can be continuously adjusted or switched on and
off, in dependence upon the velocity of the vehicle, the rotational position of the steering wheel,
or weather conditions, etc. for providing an improved visibility of the surroundings of the
vehicle. See Abstract, Figs.1A, 1B, and 2, col. 5:31-43, col. 6:58-col. 7:22, col. 7:50-51, and col.
8:1-13.

However, the Stam PCT and Harbers, either singularly or in combination, fails to teach or
suggest the controller configured to perform the above-identified functional operations of the
claimed inventions.

Regarding dependent claims 24-31, 33-39,41-47, 49-55,57-63, 65-71,73-79, and 81-
87, eachdirectly or indirectly depends on the base claims 24, 32, 40, 48, 56, 64, 72, and 80,
respectively, and is allowed et least due to its dependency.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

VI. Information Disclosure State ment

1. The Patent Owner’s information disclosure statement (IDS), see form PTO/SB/08a,
submitted with the Request filed on July 30, 2021 in accordance with 37 CFR 1.98, has been
considered. The information comprising patents and publications cited in form PTO/SB/08a has
been considered to the extent suggested in the MPEP. See MPEP § 2014. Note that MPEP §§ 2256

and 2280 indicate that degree of consideration to be given to such information will be normally

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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limited by the degree to which the party filing the information citation has explained the content and

relevance of the information.

VII. CONCLUSION

1. Claim 6 is rejected, and Claims 24-87 are patentable.

VIII. CORRESPONDENCE
1. Notice Re Patent Owner’s Correspondence Address
Effective May 16, 2007, 37 CFR 1.33(c) has been revised to provide that: The Patent owner's
correspondence address for all communications in an ex parte reexamination is designated as the
correspondence address of the patent.
Revisions and Technical Corrections Affecting Requirements for Ex Parte,
72 FR 18892 (April 16, 2007) (Final Rule).
The correspondence address for any pending reexamination proceeding not having the

same correspondence address as that of the patent is, by way of his revision to 37 CFR
1.33(c), automatically changed to that of the patent file as of the effective date.

This change is effective for any reexamination proceeding which is pending before the Office as

of May 16, 2007, including the present reexamination proceeding, and to any reexamination

proceeding which is filed after that date.

Parties are to take this change into account when filing papers, and direct communications
accordingly.

In the event the patent owner’s correspondence address listed in the papers (record) for the
present proceeding is different from the correspondence address of the patent, it is strongly

encouraged that the patent owner affirmatively file a Notification of Change of Correspondence

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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Address in the reexamination proceeding and/or the patent (depending on which address patent
owner desires), to conform the address of the proceeding with that of the patent and to clarify the
record as to which address should be used for correspondence.

Telephone Numbers for reexamination inquiries:

Reexamination (571) 272-7703

Central Reexam Unit (CRU) (571) 272-7705

Reexamination Facsimile Transmission No. (571) 273-9900
2. In order to ensure full consideration of any amendments, affidavits or declarations, or
other documents as evidence of patentability, such documents must be submitted in response to
this Office action. Submissions after the next Office action, which is intended to be a final
action, will be governed by the requirements of 37 CFR 1.116, after final rejection and 37 CFR
41.33 after appeal, which will be strictly enforced.
3. The patent owner is reminded of the continuing responsibility under 37 CFR 1.565(a) to
apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving the
551 patent throughout the course of this reexamination proceeding. See MPEP §§ 2207, 2282
and 2286.
4. Extensions of Time
Extensions of time under 37 CFR 1.136(a) will not be permitted in these proceedings because the
provisions of 37 CFR 1.136 apply only to “an applicant" and not to parties in a reexamination
proceeding. Additionally, 35 U.S.C. 305 requires that reexamination proceedings "will be
conducted with special dispatch” (37 CFR 1.550(a)).

Extension of time in reexamination proceedings are provided for in 37 CFR 1.550(c).

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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5. All correspondence related to this ex parte reexamination proceeding should be directed

as follows:

By EFS-Web: Registered Users may submit correspondence via EFS-Web, at
https://efs.uspto.gov/efile/myportal/efs-registered.

By Mail to:  Mail Stop ex parte Reexam
Central Reexamination Unit
Commissioner for Patents
United States Patent & Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450

By FAX to:  (571) 273-9900
Central Reexamination Unit

For electronic transmissions, 37 CFR 1.8(a)(1)(i) (C) and (ii) states that correspondence
(except for a request for reexamination and a corrected or replacement request for
reexamination) will be considered timely filed if (a) it is transmitted via the Office's electronic
filing system in accordance with 37 CFR 1.6(a)(4), and (b) includes a certificate of transmission
for each piece of correspondence stating the date of transmission, which is prior to the expiration
of the set period of time in the Office action.

EFS-Web offers the benefit of quick submission to the particular area of the

Office that needs to act on the correspondence. Also, EFS-Web submissions are “soft-
scanned’ (i.e., electronically uploaded) directly into the official file for the reexamination
proceeding, which offers parties the opportunity to review the content of their submission

after the "soft scanning” process is complete.

Ex Parte Reexamination — Non-Final Office Action Part of Paper No. 20220315
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Any inquiry concerning this communication should be directed to the Central

Reexamination Unit at telephone number (571) 272-7705.

Signed:

/HENRY N TRAN/
Primary Examiner, Art Unit 3992

Conferees:

/ANGELA M LIE/
Primary Examiner, Art Unit 3992

/ANDREW J. FISCHER/
Supervisory Patent Reexamination Specialist, Art Unit 3992
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CERTIFICATION STATEMENT

Please see 37 CFR 1.27 and 1.88 to make the appropriate selection(s):

__ That sach item of information contained in the information disclosure statement was first cited in any communication
{71 from a foreign patent office in a counterpart foreign application not more than three maonths prior to the filing of the
information disclosure slatement. See 37 CFR 1.87{(e)(1).

OR

That no item of information coniained in the information disclosure slatement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, io the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure staiement was known to

1 any individual designated in 37 CFR 1.58(c) more than three months prior to the filing of the information disciosure
statement. See 37 CFR 1.97(e)(2).

[] Ses attached certification statement.
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application form o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of tims you
require to complete this form and/or suggestions for reducing this burden, should be sent {o the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Bepariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 223131488,
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Privacy Act Statement
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attached form related {o a patent application or patent. Accordingly, pursuant 1o the requirements of the Adl, please be advised
that: (1) the general authority for the coliection of this information is 35 U.8.C. 2(b)}(2); (2} furnishing of the information soliciied
is voluntary, and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is {o
process and/or examine your submission related o a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able {o process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.
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1.

o
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(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence {o a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routing use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect {0 the subject matter of the record.

A record in this system of records may be disclosed, as a routing use, 1o a contracior of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required 1o comply with the
requirements of the Privacy Act of 1874, as amended, pursuantto 5 U.S.C. 552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {0 the International Bureau of the World Intellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
National Security review (35 U.8.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this sysiem of records may be disclosed, as a routine use, {o the Administrator, General Services, or
his/her designee, during an inspection of reconds conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.8.C. 2904 and
2808, Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used 1o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151, Furher, a record
may be disclosed, subject 1o the limitations of 37 CFR 1.14, as a routine use, 1o the public if the record was filed in
an application which becames abandoned or in which the proceedings wers terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {0 a Federal, Slate, or local law
enforcement agenocy, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc Code: M865 or FALREQ.INTV PTOL-413A (07-16)
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Applicant Initiated Interview Request Form

Application No.: 90014815 First Named Applicant: Yechezkal Evan SPERO
Examiner: Henry N. Tran Art Unit: 3992 Status of Application: Pending Reexam

Tentative Participants:

(1)_Sangeeta Shah Q) Bernard Tomsa
(3) Examiner Tran 4)
Proposed Date of Interview: Monday, April 18, 2022 Proposed Time:_11:00 ( ® AMOPM)

Type of Interview Requested:
(1) [ Telephonic (2) O Personal (3) [] Video Conference

Exhibit To Be Shown or Demonstrated: [] YES NO
If yes, provide brief description:

Issues To Be Discussed See Continuation Sheet attached

Issues Claims/ Prior Discussed Agreed Not Agreed
(Rej., Obj., etc) Fig. #s Art

( 1) Rejection 35 USC 112(f) 6,24, 32, 40, 48, 56, 72 N/A D D D

@Q_— O I:I O
G O O O
@ E— O O |:|

O Continuation Sheet Attached [ Proposed Amendment or Arguments Attached

Brief Description of Arguments to be Presented: Interpretation of the claim limitation "electronic circuitry apparatus”.

An interview was conducted on the above-identified application on

NOTE: This form should be completed and filed by applicant in advance of the interview (see MPEP § 713.01). If
this form is signed by a registered practitioner not of record, the Office will accept this as an indication that he or
she is authorized to conduct an interview on behalf of the principal (37 CFR 1.32(a)(3)) pursuant to 37 CFR 1.34.
This is not a power of attorney to any above named practitioner. See the Instruction Sheet for this form, which is
incorporated by reference. By signing this form, applicant or practitioner is certifying that he or she has read the
Instruction Sheet. After the interview is conducted, applicant is advised to file a statement of the substance of this
interview (37 CFR 1.133(b)) as soon as possible. This application will not be delayed from issue because of
applicant’s failure to submit a written record of this interview.

/Sangeeta G. Shah/
Applicant/Applicant’s Representative Signature Examiner/SPE Signature

Sangeeta G. shah (248) 358-4400

Applicant's/Applicant's Representative's Telephone Number

Typed/Printed Name of Applicant or Representative
38,614

Registration Number, if applicable

This collection of information is required by 37 CFR 1.133. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 24 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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(Continuation Sheet)
Issues to Be Discussed:
Issues (Rej., Claims/Fig. #s Prior Art Discussed | Agreed | Not
Obj, etc) Agreed

I |35USC 112(f) | 6,24,32,40,48,56,| N/A
Claim 64,72 and 80
Interpretation

Brief Description of Arguments to be Presented:

Thank you for the courtesy of an interview. Patent Owner would like to discuss
the interpretation of the claim limitation “electronic circuitry apparatus” in claims 6,
24, 32, 40, 48, 56, 64, 72 and 80 under 35 USC 112(f) or pre-AIA 35 USC 112(6). As
the relevant claims do not include the terms “means” or “step,” one or more aspects of
the phrase “electronic circuitry apparatus” is being considered to be a generic
placeholder under the 3-part test set forth in MPEP 2181(I).

Patent Owner points out that the term “apparatus” is preceded by a structural
modifier-- “electronic circuitry.” Patent Owner further notes that the Federal Circuit
has ruled that “the term ‘circuit’ coupled with a description in the claims of the
circuit’s operation typically conveys necessary structure. See, e.g., Linear Tech Corp.
v. Impala Linear Corp., 379 F.3d 1311, 1230-21 (Fed. Cir. 2004), Apex Inc. v. Raritan
Comp., Inc., 325 F.3d 1364, 1374 (Fed. Cir. 2003). Here, the claim term “electronic
circuitry apparatus” is followed by claim language “for the controlled powering of the
light source and other illuminating device elements”—which provides a description of
the circuit’s operation and conveys necessary structure.

Accordingly, Patent Owner would discuss at least prong (C) of the test set
forth in MPEP 2181(I) and takes the position that sufficient structure (“electronic
circuitry”) is provided in the noted claim limitation for performing the claimed
function. In the absence of fulfilment of prong (C), Applicant does not believe that 35
USC 112(f)/pre-AIA 35 USC 112(6) interpretation applies to the phrase “electronic
circuitry apparatus.”
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Total Files Size (in bytes){ 349910

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: ECOMM.AUTH/ECOMM. WTDW
Doc Dascription: internet Communications Authorization/internet Communications Authorization Withdrawal

PTO/SBR/A3S (11-15)

£ AUTHORIZATION FOR INTERNET | Appiication No. 0/014,815 N
COMMUNICATIONS IN A PATENT | Fiing Date July 30, 2021
APPLICATION OR REQUEST TQ | FirstNamed inventor | Yechezkal Evan Spero
WITHDRAW AUTHORIZATION FOR | AU 3992
INTERNET COMMUNICATIONS | Framiner Name Tran, Henry b
Practitioner Docket No. | TRCHO102RX j
To: Commissioner for Patents

P.G. Rox 1450
Alexandria, VA 22313-1450

{. To authorize permission for Internet Communications.

Recognizing that Internet communications are not sacure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy
of these communications will ke made of record in the application file. {MPEP 502.03}

1. To withdraw authorization for internet Communications.

[_ J The authorization given on , £o the USPTO to communicate with the undersigned
and any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this
application via internet communications such as video conferencing, instant messaging, or electronic mail is

hereby withdrawn. | understand that the withdrawal is effective when approved rather than when received.

{am the

| applicant.

38,614

attorney or agent of record. Registration number

attorney or agent acting under 37 CFR 1.34. Registration number

[Sangesta G. Shaty/ April 22, 2022
Signature Date
Sangeeta G. Shah 248-358-4400
Typed or printed name Telephone Number

NOTE: This form must Be signad in accordance s
entities must be represented by a patant prac

2012,

ith 37 CFR 1.23. See 37 CFR 1.4 for signature requirements and certifications, Juristic
ner {see 37 CFR 1.34, which is applicable to any paper filad on or after September 16,
hat is presented on behalf of a juristic entity, regardiess of appiication filing date). Submit muitiple forms if more than one signature

is required, see below™.

forms are submitted.
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 83-879) requires thal you be given ceriain information in connection with
your submission of the altached form related 1o a patent application or pateni. Accordingly, pursuant {o
the requirements of the Act, please be advisad that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2} furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is usad by the U.S. Patent and Trademark Office is {o process
and/or examine your submission related o a patent application or patent. I you do nol furnish the
requesied information, the U.S. Patent and Trademark Office may not be able {o process and/or examing
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially 1o the exient allowed under the
Freedom of Information Act (5 U.8.C. 852) and the Privacy Act (5 LL.S.C 552a). Records from
this system of racords may be disciosed o the Department of Justice {o determing whethar
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosad, as a routine use, in the course of
presenting evidence {0 a court, magistrate, or administrative iribunal, including disclosures o
opposing counsel in the course of setliement negotiagtions.

3. Avrecord in this sysiem of records may be disclosed, as a routine use, o a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual
has requestad assistance from the Member with respect to tha subject matter of the record.

4. Avrecord in this sysiem of records may be disclosed, as a rouling use, {0 a contractor of the

Agency having need for the information in order o perform a contract. Recipients of information

shall be required 1o comply with the requirements of the Privacy Act of 1874, as amended,

pursuant to & U.S.C. 852a{m).

A record related o an Intemnational Application filed under the Patent Cooperation Treaty in this

system of records may be disclosed, as a rouling use, {0 the inlemational Bureau of the World

intellectual Properly Organization, pursuant to the Patent Cooperation Treaty.

6. Avrecord in this system of records may be disclosed, as a routine use, to ancther faderal agency
for purposes of National Securily review (35 U.8.C. 181) and for review pursuant to the Atomic
Energy Act (42 U.S.C. 218{c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administralor,
General Services, or hisfher designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authorily of 44 U.S.C. 2804 and 2808. Such disclosure shall be
made in accordance with the GSA regulations governing inspection of records for this purpose,
and any other relevant (i.e., GSA or Commerce) directive. Such disclosura shall not be usad
to make determinations aboul individuals,

& A record from this system of records may be disclosed, as a routine use, to the public after

gither publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent

pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject o the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which bacame

abandoned or in which the procesdings were terminated and which application is refarenced by

either a published application, an application open to public inspection or an issued patent.

A racord from this system of records may be disclosed, as a routine use, to a Federal, State, or

local law enforcement agenocy, if the USPTO becomes aware of a violation or poiential violation

of faw or regulation.

o

[se]
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Electronic Acknowledgement Receipt

EFS ID: 45536041
Application Number: 90014815
International Application Number:
Confirmation Number: 6654

Title of Invention:

Detector Controlled Illuminating System

First Named Inventor/Applicant Name:

9955551B2

Customer Number:

22045

Filer: Sangeeta G Shah/Fiona Archer
Filer Authorized By: Sangeeta G Shah
Attorney Docket Number: TRCHO102RX
Receipt Date: 22-APR-2022
Filing Date: 30-JUL-2021
Time Stamp: 11:36:20

Application Type:

Reexam (Patent Owner)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
171234
1 Miscellaneous Incoming Letter TRCHO1OZRX_Author{zatlon_ln no 2
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€792f98ded889593a31eceB806d054577cOff|
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Warnings:
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Information:

Total Files Size (in bytes){ 171234

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reexam application of:
Group Art Unit: 3992
Yechezkal Evan SPERO

Examiner: Tran, Henry N.
Serial No.:  90/014,815
Filed: July 30, 2021
For: Detector Controlled Illuminating System

Attorney Docket No.: TRCHO102RX

STATEMENT UNDER 37 C.F.R. §1.565(d)

Mail Stop Reexam

Commissioner for Patents

U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

In accordance with 37 C.F R. §1.565(d), the patent owner hereby informs the Office of a
concurrent proceeding in which U.S. Patent No 9,955,551 is involved, namely an ex parte

reexamination filed on July 30, 2021 and a broadening Reissue application, Serial No.

16/858,342 filed on April 24, 2020.
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Serial No0.90/014,815 Atty. Dkt. No. TRCHO102RX
Statement under 37 C.FR. 1.565

Patent Owner hereby confirms that it does not intend and will not broaden claim 6 of the
9,955,551 patent as part of the broadening reissue application—eliminating any potential overlap
between the reexamination proceeding and the reissue application. To ensure the reexamination
proceeding can continue with special dispatch, Patentee hereby requests a stay of the reissue

application pending conclusion of the reexamination proceeding.

Should the Central Reexamination Unit have any questions or desire further clarification,

please contact the undersigned.

Respectfully submitted,
Yechezkal Evan Spero

By:___/Sangeeta G. Shah/
Sangeeta G. Shah
Reg. No. 38,614
Attorney/Agent for Applicant

Date: May 6. 2022

BROOKS KUSHMAN P.C.
1000 Town Center, 22nd Floor
Southfield, MI 48075-1238
Phone: 248-358-4400

Fax: 248-358-3351
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Electronic Acknowledgement Receipt

EFS ID: 45656051
Application Number: 90014815
International Application Number:
Confirmation Number: 6654

Title of Invention:

Detector Controlled Illuminating System

First Named Inventor/Applicant Name:

9955551B2

Customer Number:

22045

Filer: Sangeeta G Shah/Fiona Archer
Filer Authorized By: Sangeeta G Shah
Attorney Docket Number: TRCHO102RX
Receipt Date: 06-MAY-2022
Filing Date: 30-JUL-2021
Time Stamp: 18:38:57

Application Type:

Reexam (Patent Owner)

Payment information:

Submitted with Payment no
File Listing:

Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)

97353
1 Notice of concurrent proceeding(s) TRCHO10ng(_Statg.ment:inonc no 2
urrent_Frocee IngS.p 6d4ceaf88cc78a52650fe6681de12bdef206)
Oe2a
Warnings:
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Information:

Total Files Size (in bytes){ 97353

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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CLAIMS:

6. (Canceled)
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Electronic Acknowledgement Receipt

EFS ID: 45723844
Application Number: 90014815
International Application Number:
Confirmation Number: 6654

Title of Invention:

Detector Controlled Illuminating System

First Named Inventor/Applicant Name:

9955551B2

Customer Number:

22045

Filer: Sangeeta G Shah/Fiona Archer
Filer Authorized By: Sangeeta G Shah
Attorney Docket Number: TRCHO102RX
Receipt Date: 16-MAY-2022
Filing Date: 30-JUL-2021
Time Stamp: 16:13:14

Application Type:

Reexam (Patent Owner)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
178542
1 Response after non-final action-owner | Spero_Response_to_Office_AcH] no 4

timely

ion_dated_3-16-22.PDF

b8964704f6¢16869bd7fcefSe3ef08c3ab13

Warnings:
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Information:

27603
2 Ame”dmegt COp’; C(;ag‘?/ Responseto | 1 A Amended_Claims.PDF no 1
Ugges € aims 1f6e70a5de45ee33f3c9ee5d39d73123acd
Warnings:
Information:
Total Files Size (in bytes){ 206145

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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U.S. Patent No. 9,955,551 Atty. Dkt. No. TRCH 0102 RX
Response to Office Action of March 16, 2022

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Yechezkal Evan SPERO Group Art Unit: 3992
Application/Control No.: 90/014,815 Examiner: Tran, Henry N.
Patent No.: 9,955,551

Filed: July 30, 2021

For: DETECTOR CONTROLLED ILLUMINATING SYSTEM

Attorney Docket No.: TRCHO102RX

PATENT OWNER RESPONSE TO REEXAMINATION
UNDER 37 C.F.R. 1.550 WITH AMENDMENT

Mail Stop Fx Parte Reexamination
Attn: Central Reexamination Unit
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:
Patentee submits the following response to the March 16, 2022 Office Action. In
addition, Patentee submits Exhibit OTH-A, claim amendments under 37 CFR 1.550(d), which

cancels claim 6.
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U.S. Patent No. 9,955,551 Atty. Dkt. No. TRCH 0102 RX
Response to Office Action of March 16, 2022

REMARKS

In response to the Examiner’s March 16, 2022 Office Action, Patentee asserts that the claim
limitation “electronic circuitry apparatus” in claims 6, 24, 32, 40, 48, 56, 64, 72 and 80 does not
invoke 35 U.S.C. § 112(f) or pre-AIA 35 U.S.C. § 112(6) as the claim limitation term includes a
structural modifier — “electronic circuitry.” Patent Owners notes that the Federal Circuit has ruled
that “the term ‘circuit’ coupled with a description in the claims of the circuit’s operation typically
conveys necessary structure.” See, e.g., Linear Tech Corp. v. Impala Linear Corp., 379 F.3d 1311,
1230-21 (Fed. Cir. 2004), Apex Inc. v. Raritan Comp., Inc., 325 F.3d 1364, 1374 (Fed. Cir. 2003).

More specifically, as stated in MPEP 2181(I)(A), “apparatus for” is a non-structural
generic placeholder that may invoke 112(6), such that prong (A) of the test is satisfied. Similarly,

the claims include “for . . .” that links the functional language “controlled powering of the light

2

source . . .”, such that prong (B) of the test is satisfied. However, the generic placeholder
“apparatus” is modified by “sufficient structure . . . for performing the claimed function”, i.e.
“electronic circuitry”, such that prong (C) is not satisfied and thus 112(6) does not apply. MPEP
2181(I)(A) acknowledges that a “circuit” or “circuitry” are structural terms that have been found

not to invoke 112(6):

The following are examples of structural terms that have been found not to invoke
35 US.C. 112(f) or pre-AIA 35 U.S.C. 112, paragraph 6: "circuit," "detent
mechanism," "digital detector," "reciprocating member," "connector assembly,"
"perforation," "sealingly connected joints," and "eyeglass hanger member." See
Mass. Inst. of Tech., 462 F.3d at 1355-1356, 80 USPQ2d at 1332 (the court found
the recitation of "aesthetic correction circuitry" sufficient to avoid pre-AIA 35
U.S.C. 112, paragraph 6, treatment because the term circuit, combined with a
description of the function of the circuit, connoted sufficient structure to one of
ordinary skill in the art.); Linear Tech. Corp. v. Impala Linear Corp., 379 F.3d
1311, 1321, 72 USPQ2d 1065, 1071 (Fed. Cir. 2004); Apex, 325 F.3d at 1373, 66
USPQ2d at 1452; Greenberg, 91 F.3d at 1583-84, 39 USPQ2d at 1786;
Personalized Media, 161 F.3d at 704-05, 39 USPQ2d at 1786; CCS Fitness, 288
F.3d at 1369-70, 62 USPQ2d at 1664-65; Cole v. Kimberly-Clark Corp., 102 F.3d
524, 531 (Fed. Cir. 1996), Waits, 232 F.3d at 881, 56 USPQ2d at 1839; A/-Site
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U.S. Patent No. 9,955,551 Atty. Dkt. No. TRCH 0102 RX
Response to Office Action of March 16, 2022

Corp. v. VSI Int’l, Inc., 174 F.3d 1308, 1318-19, 50 USPQ2d 1161, 1166-67 (Fed.
Cir. 1999).

MPEP 2181(I)(A)

The specification is replete with examples of circuits and electronic circuitry (e.g., “The
electric power is received in the correct waveform, voltage and current from the power source 1,
or is conditioned within the DLF 2, by power conditioning elements and circuitry 5” [col. 19, 11.
66-67]) such that “persons of ordinary skill in the art reading the specification understand the term
to have a sufficiently definite meaning as the name for the structure that performs the function,
even when the term covers a broad class of structures or identifies the structures by their function”
as required by MPEP 2181 such that application of 112(6) is improper.

Finally, while Patentee is cancelling claim 6, as a point of clarification, Patentee notes that
in the non-final rejection of claim 6, the Examiner on page 7 equated both “electronic circuitry
apparatus” and “controller” of claim 6 to the same element of Stam, namely, the microcontroller
1015. The “electronic circuitry apparatus” is recited in claim 6 as “electronic circuitry apparatus
for the controlled powering of the light source and other illuminating device elements.” The
“controller” is recited in claim 6 as “a controller integrated within the structure in communication

2

with the light source controlling power circuitry...” Thus, based on the claim language, the
“electronic circuitry apparatus for the controlled powering of the light source” is the “light source
controlling power circuitry” with which the “controller” communicates. Applicant notes that
while the electronic circuitry apparatus being part of the controller is a possible construction under
112(6) of “electronic circuitry apparatus,” there are also numerous examples in the specification
where structure that would correspond to the claimed function — circuitry or the like “for the
controlled powering of the light source and other illuminating device elements” — is not actually
part of the controller and would constitute something external to the controller with which the

controller communicates (e.g. “power circuits available in the literature for driving the LEDs are

used as published in technical notes by manufactures such as Agilent®” [Col. 15, 11. 34-36]).

CONCLUSION

For at least the foregoing reasons, Patentee believes that 112(6) construction is improper.

Applicant agrees to cancel claim 6 and proceed with allowance of claims 24-87 and such action
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U.S. Patent No. 9,955,551 Atty. Dkt. No. TRCH 0102 RX
Response to Office Action of March 16, 2022

by the Examiner is respectfully requested. If a telephone conference would resolve any additional
questions, such a call is invited at the Examiner’s convenience.
Please charge any fees or credit any overpayments as a result of the filing of this paper to

our Deposit Account No. 02-3978.

Respectfully submitted,
Yechezkal Evan SPERO

By:_ /Sangeeta G. Shah/
Brooks Kushman P.C.
Reg. No. 38,614
Attorneys for Patentee

Date: . May 16, 2022

BROOKS KUSHMAN P.C.
1000 Town Center, 22nd Floor
Southfield, MI 48075-1238
Phone: 248-358-4400

Fax: 248-358-3351
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