TRCHO102RX
New Claims

70 {(New) The illuminating device of claim 64, further including one o more optical control

elements o contrel heht emitted from ong or more of the LEDs,

o

71 (New) The illununating device of claim 70, wherein the optical control elements include

at least one of one or more reflectors, refiactors or lenses,

72 tNewy An dHuminsting device having automatic contrel of the eht provided 1o an

Hluminated area comprising

a structure for incorporating iluminating device elements, wherein the stiucture comprises a

motor vehicle:

a_plurality_of individuallv_controlisble LEDS incorporated in the structure via at least one

headlamp mounted to the structure, each headlamp including at least one of the LEDs. the LEDs in

communication with a power source

electronic circuitry apoaraius for the controiled powenng of the LEDs and other elements of

the uminating device elements:

CHE O Iore Drocossors,

gne 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 n

communication with power, and in communication with at least one of the one or MOre BroCessors,

a condrellen, including at least one of the ong or more processers, inteerated with the structure

fera

via mouniing in communication with the LED controlline power elecironic cireuitey apparaius, saic

o

controller arranged o process the information communicated from the cameras and to automatically

conirol the lisht nrovided to the iluminated area: and

memory storing instructions that, when executed by one or more processors of the controller,

enable the controller to

determune & target based on first data from one or more of the sensors;

determine g fst tareet location based on the Grst data;

select a cluster of the LEDs having Heht assocated therewith that is directed at the

target, determined based on the first tareet location:

17
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vary _ Hlumination provided 1o the tareet by the selected cluster, relanive 1o

tumination provided to areas laterally_adizcent to the target and provided by at least one

LED different from LEDs in the selected cluster: and

naintain a vanance of Humination provided to the tarcet relative to the laterally

adiacent areas. when subseauent data Drom one or more of the cameras indicates a change n

postiion of the target relative 1o the motoer vehicle, by repeating the determination of target

location. selection of the cluster and vanance to tHumination nrovided o the tareet relative

gy

to the laterally adiacent areas,_based on the subsequent data,

73 {New) The illuminating device of claim 72, wherein;

the vanation of Hluminaton provided 1o the target includes variation in gt least one of color

or intensity or at least a change of at least one LED of the salected cluster to a non-emitiing state:

the cluster includes a plurality of the LEDs and the cluster includes non-contiguous LEDs;

the licht divecied at the target 13 deternmuned based at least 1o part on known directionalitv of

Hzht emitted by the first cluster exating from the at least gne headlamp: and

ak least one of the fryd data or the subsequent data includes image data,

74 {New)y_The illuminating deviee of claime 72, wherain the memory further stores

e

instructions that, when executed by one or more processors of the controller. enable the coniroller o

identify an upcoming road curvature along a road on which the motor velugle 18

{raveling and

................... PR 4

accommadate the upcoming road curvature by adaptation of a ligh

ot

{ pattern of at least

one of the headlamps,

73, {MNew) The tluminating device of laim 74, wherein;

the variation of Hlumination provided to the tareet mcludes variation in at leasi one of color

f*y)

Qr intensity or at least a change of at least one LED of the selected cluster to a non-emitting state:
the selecied cluster includes a plurality of the LEDs and the selected cluster includes non-

contiguous LEDs:

18
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. ~

the liehi divecied at the tareet is determined based at least in part on known divectionaiity of

Heht emutted by the st cluster exating from the at least one headlamo: and

the memory further stores instructions that when executed by one o more processors of the

ontroller. enable the controller to accommodate the road curvature by chaneinge ilumination in at

feast a direction of the road curvature by adeptabion of the licht paitern in ad least one of color,

intensity or spatial distribution by modification of Hight associated with one or more of the LEDs,

76 {New) The dlluminating device of claim 74, wherein the identification of the upconmin

1]

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,

oy
ll.

{MNew) The ihunminating device of claim 74, 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 of the

vehicle and wherein the adaptation of the Leht pattern 1s based at least in part on the sensor data,

-

78, (New) The illuminating device of ¢laim 72, further ingluding one or more optical contral

elements to conirol Heht emitted from one or more of the LEDs,

79, (New The lluminating device of claim 78 wherein the optical control slements jnclude

at feast one of one or more refiegiors, refractors or lenses,

o~

80 {(New)_An iluminating device baving automatic control of light provided to an

luminated area comprising,

a structure for incorporating iHluminating device glements, wherein the struciure comprises a

motor vehicle,

a plurality of individually contraliable LEDS incomorated in the siructure via at least one

headlamp mounted to the structure, each headlamp including at least one of the LEDs. the LEDs in

communicaiion with a power source:

clectronic cireuitry apparatus for the contrelled powenng of the LEDs and other of the

Hluminating device elements

19
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QRE OV MOFe DY

OHe Or

HINES SeusOLs

W one or more cameras, placed on the dructure for deteciing

coordinate~specific info

rmation about the iHuminated area and nositioned o capture camera data

indigating a tareet ahe

ad of the motor vehicle, at least one of said cameras in conununication with

BOWEY, and in communication with at least one of the one or

TNOTE Drocessors

a controfler, including at least one of

the one o more processors, integrated with the structure

via mouniing in communicaiion with the

BT controlling power elecironic circuitey apparatus, said

controtler arranged o process the informadon communicat

o

ad from the cameras and o automatically

control the light provided to the illuminated

area

area; and

Memory

storing instructions that, when executed by one or mo

ve processors of the controller,

nable the controller to

identify,

based on daia received from one or more of the sensors. a pluralitv of

positions asscciated with the target as the target moves relative to the motor velucle, and

change,

responsive 1o the positions associaied with the tareet Hrst Light assogiated

with one or more LEDs aimed toward

at least a portien of the target, relative to second light

associated

with other one or move of the LEDs

aimed laterally adiacent the target on either

side. as the tareet moves relative 1o the motor vehicle,

R1. {New) The illuminating device of ¢

claim 80, wherein:

the data includes imag

¢ data;

the memory fut

her stores insiructions that. when executed by one or more processors of the

controller. enable the

controller 1o select a

first cluster of LEDs associated with the first behe for

the change. based at le

ast in part on known auning

g of the first baht associated with the first cluster

havine a

correlation to the at least the portien, the known aimings

based at feast in part on at isast

g«

of known directionality of el enutted by the firgt cluster or known

directionality of light

emitted by the

first cluster exitine the headiamp: a

an ki

the change

o emission of the one or more LEDs aimed tow

ards the at least the portion

includes a change io

intenstiv or eolor

or a change of at least one of the LEDS to a non-amitiing

state,
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82, {(New) The illuminating device of claim 30, whergin the memory  further siores

instructions that, when executed by one or more processors of the controller. enable the contraller to

identify an upcoming road curvature along a road on which the motor vehicle is

raveling and

accominodate the uncoming read curvature by adastation of a lieht padtern of at least

one of the at least one headlamps,

83_(New The illuminating device of claim 82 wherein:

the change to emussion of the one or more LEDs aimed towards the at least the portion

includes a change {o intensiiyv or color or a change of at least one of the LEDS 10 a non~emitting

statel

the memory further stores insiructions that, when executed by one or more processors of the

o

controller.  enable the conwroller to select a Hrst cluster of LEDS, assoviated with the first lisht for

the change, based at least in part on known aimines of the first Leht associated with the Bt cluster

having a correlation to the at least the portion, the known aimings based at feast in part on at ieast

o~

one of known directionality of heht  enutted by the frst cluster or known direcionality of behi

emitted by the first cluster exitine the headiamp: and

the memory further stores instructions that, when executed by one or more processors of the

coniroller, enable the controller to accommeodate the road curvature by changing Hlupunation inat

igast a direction of the road curvature by adaptation of the hight paftern to_at least oneg of color

ntensity or spatial distribution by modification of heht associated with one or more of the LEDs,

R4, (Newi The illominating devige of ¢laim 82, wheretn the wdentification of the upcoming

read curvature 18 based at feast in part on map data and wherein the adamtation of the Heht pattern is

based at least 1o part oo the map data

RS {New) The illununating devige of claum 82, wherein the identificanion of the upcoming

road curvature is based at least 1n part on sensor data provided by one or more of the sensors of the

vehicle and wherein the adaptation of the Heht pattern 15 based at least in part on the sensor data,

21
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8¢ {New) The tluminating device of ¢laim 30, further including one or more optical control

elements o contrel heht emitted from ong or more of the LEDs,

R7_(New) The itluminating device of ¢laim 86, wherein the optical control

elements include

at ieast one of one or more reflectors, refractors or lenses,

s
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Support for New Claims
Support for New Claims for ‘551 Patent

Representative support for the new claims may be found at least in the following sections and Figures

of the ‘551 Patent:

Proposed Claim Support from ‘551 Patent

- devige having agiomatic

- control of light provided to

an luminated area

L COmPIISing.

:1 structure for Claim 6 of the ‘551 Patent

ingorporating Hluminating

- device elements,_wherein  Fig. 15 (bottom):

- the structure comprises a

- motor vehicle; LW & -

53:45-54:47

- Thus when following another vehicle, assuming, as drivers have

- reported, that they find vellow mcandescent colored headiamps less

- offendiog than the HIDY blue-white color, the external

affic data thom sensors 288 . a

g

- controdler 279 which receives t
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cluster 281 wouid be used to illuminate around a corner. Thus when
the turn tndicator has been selected or the steering wheel has been
rotated by the driver, the DLF headlamp 1s powered by the
controller to thuminate sideways at angles which according to the
apeed of travel 1a correct. (A driver can't make a 90-degree turn

- traveling 90 kph but from a stop, the turn may be around a corner.

- In a preferred embodiment a muliitude of LEDs in 281 are
- differently aimed in top view 274 showing the top view of the

cluster 282 with SL3 283 angled less outwards and SLS 284 angled
more outward with the forward aiming (distance ahead of the
vehicle} of the more angled SLS 284, closer in for huminating
sharp turn, than that of the less angled SLS 283 for a shallow curve,
Side sectional view 273 shows a general downward atming with

o~

- SLSs of front view 272 cluster 288 corresponding to

e

cluster 286 shown from the side. The cluster 286 is the most angled
dovwnward such as for a stow driving as o & parking hght tvpe of
application where the idea is not to cause glare vet be szen. The
parking hght function can also be done with higher angled LEDs by
just lowering the intensity (o very low non-glaring intensities,
Cluster 287 of the tront view would be the main tluminating
workhorse and 1s shown in side view 373 as angled SL.8s

cluster 288 and top view 274 as cluster 289 The top
| cluster 376 shown 1 side view 273, as 23 would pertorm alone ot
in tandem with part of 287 the high beam lighting function. .. In
one embodiment the digital headlamp carmies out all the functions in
a stogle unit 27¢. S8L&s have different focations and
atmings 391 and 292 1o carry out the functions. In another
embodunent 293 the spothght sign tuminating function or corner

<

lighting function is in a separate package 294 with its aiming 295
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The low and high beam i'ghtwo is accomplished wi ith

fixture 296 and tts general slming 297 The separate units may be
- dictated by ’i@xigi or sales considerations and vield more Sexibility

- but are within the scope of the overall integral digital tamp headlight
- device. The controlier 379 vl addresses the power supply of each
- DLF headlamp 278, 296 and 294 independently such that each lamp

- performs its functions separately,

2 plurality of individually = Claim 6 of the ‘551 patent
controllable LEDs |

incorporated in the Fig. 15 (top):

- structyre via at least one

headlamp mounted to the

structure, each headlamp

including at least one of

 the LEDs, the LEDs n

L communication with a

| POWET SQUECE;

. KT e
AR Ed
E

53:13-37

In FIG. 16 a headiamp 279 of 2 land, sea or air vehicle 271 {s shown
in front view 272, side view of a section 273 and top view of a
section 374, A discreet SLS light source such as an LED 278 with

- specific location within the cluster 276 has a specific spatial light
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- distribution, color wavelength and aiming relative to the vehicle,
such as straight ahead, and or downwards and or off towards the
right or feft. The 8L may have one mnetion and be monochromatic
ot have a many junctions and provide a wide spectral power
distribution and the power to the SLX may be vanied. An 8L can
alse be a “white” LED, For example a typical “white” LED such as
a Loxeon® white LED such as LXHL-XXXX will have a colder
“biuish” 4,500K color temperature. LER 277 at a second location
within the same cluster may have a stlar or dissimilar aiming,
wavelength and spatial Hght distribution. The concept cluster shown
by the dashed lineg, 18 used to descnibe a control function and 18 not

necessarily related 1o contiguous placement. In general a cluster

may be deemed a separate grouping due to a function U pertortas,

sither exclusively or in conjunction with other clusters or sub-
clusters, such as high bean function versus a second
- cluster 278 which may provide a parking Hght function. The same

- SL.S may be used, albeit at ditferent intensities, for both the above

- functions and thus clusters may overlap and be discontinuous.

17:3-1¢

As used berein, the term “lght source”, LED or “solid state Hight
source” means any system that 1s capabie of receiving an electrical
signal and producing lght in response to the signal. Thus, the term
Bt zht source” should be understood to include light emitting dindes

of all types, light emuthing polymers, sermconductor dies that

produce or emanate light 1o response to current, organic LEDs,
electro-lununescent strips, and other such systems. Incandescent and

b

- chischarge hight sources are also included and multiples of

- incandescent and discharg Csources also provide a digital
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- luminaire. In an embodiment, a “Hght source” may refer 1o a single
light emitiing diode package including multiple semiconductor LED

- dies that are individually controfle

t

- eleglionic vireuity - Claim 6 of the ‘551 patent

- apparatus for the
- controlled powering of “hb

LEDS and other of the

Cdluminating devige

- elements,

| Que ormore processors, | 18:23-29

i

- 1o a preferred embodiment the BLE is provided with an onboard

- controller. The controlier may be a computer board, embedded

M

- device, a Dhgital Signal Processor, ete. In general, the term “logical

- controller, controller or corpputer” can be broadly defined to
encompass any device having control circuiry or a processor which

- executes instructions from a memory medium,

| QNG OF MINIG SENSOTS, - Claim 6 of the ‘551 patent

including one o mgte

cameras, placed onthe 25:34-42

structure for detecting In a preferred embodument the DLEF contains logic control
ceordinate-specific electronics unit 7. Logic control electronics umit, 7, receives input
information about the and/or feedback from motion, intensity and/or Sp@i’:i’f'?ﬁ sensors 8, or
Hluminated area, at least from manual control button ¥ and increases or decreases or turns on
| ong of said cameras in or shuts off the power to one or more of the SLE 1o effect the
communication with desired change That is, the control logic unit 7 has stored

- parameters for intensity and spectral distribution and operates the

- MSELS lamp within the pi‘@d@ﬁﬂﬁi range.
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Igast one of the one or - 25:53-87
| IOTS DIOCESSOrs; ~ Sensors R include any of the following: Hight, temperature and

motion detection devices. Two types of optical detection sensors
may be used: A p}mto detector with specific speciral sensitivity to
detect a specific color, For example a standard red, bue and green
| set which would then indicate how “white” the light is. Alternately,
: wide spoctrum photo detector that irvespective of color measures
the intensity of each excited die as it is test fired, based on the eye
visual sensitivity curve. The optical sensor may be lensed and
capable of forming an image, that 1s a camera and the detector may
be a detector array of photodiode pixels. The detector array may be
a UMOS or CCD VLT array and may be monochromatic or color
Eﬁ\in monochromatic or digital camera. Such arravs are readily

- available iy mega-prxel resolution.

Caconiroller ingluding at.  Claim 6 of the ‘551 patent
- Ieast one of the one or

| (DO DIOCeasors - 25:34-52

wiegrated with the In a preferred embodument the DLEF contains logic control

- structure via mouniing o electronies unit 7. Logic controt electronies unit, 7, receives wput
communication with the and/or feedback from motion, intensity and/or speciral sensors §, or
LED controlitng power from manual control button % and wocreases or decreases of wns on
electronic cirouitry or shuts off the power to one or more of the SLE 1o effect the

apparatus, said controlier.  desived change. That is, the control logic unit 7 has siored

arranged o progess the - parameters for intensity and spectral distribution and operates the

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

from the cameras and o, include a DEP or computer with storage media, computer

- aufomaticallv control the  algorithms, signal input and output electronics, analog to digiial

light provided to the - converters, and communications elements to carry out intensity,
illuminated area; and - distribution, duniming and color balance control. Computer
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- algorithms and instruction sets TA are induced by the Eoomai

(€]

- controller to manipulate data, caleulate results generate output
- signals and maintain the operating parameters within the
- specifications. Measured parameters are checked against the stored

- parameters and the conirol cirenitry adjusis the power to SLS.

- 83:48-38
. the external controlier 279 which recetves tratfic data from

L sensors 288

MEmory stonng 25:42-50

instructions that, when The control unit may tnclude a DSP or computer with stor

executed by one or more media, computer algorithms, signal input and output electronics,
processors of the analog to digial converters, and communications elements to cary
controller, enable the out intensity, disiribution, dimming and color balance control,
controller 1o, Computer algornthme and tnstruction sets 7A are induced by the

- logical controlier to manipulate data, calculate results generate
oniput signals and mantain the operating parameters within the

&

- specifications,

5414547
The controlier 27% will addresses the power supply of each DLF
headtamp 378, 296 and 394 wdependently such that each famp

performs its functions separately.

45:53-55

- determine first 2o

corresponding ioap other.  The controller 195, based on the camera input rung the pattern

- vehigle, based on the | recogmition routines, dertves the coordinates and generates
- goordinaie-specific instructions to drive the specific light spurces with aimings which

nformation,
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12536

| The present invention is in the field of radiation producing devices.
More particuiarly, the present invention 18 in the technical field of

highting 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

5

- otherwise known as luminaives will be used a

"

the prumary example
while other trradiating devices such as infrared heaters are covered

as well. The invention relates to multiple hight source tluminating

devices wtended fo replace mcandescent, fluorescent and HiD

lominaries in general and specialty hghting apphications

52:54-65
- 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 {3 10
- meter spread for 130 meters down the road which may be

sufficiently atmed to the right) but with need, smaller ang

les are also
feasibie. Such a beam at the correct parrow aiming can continge to |
Hluminate far abead (n bigh bear) without bhinding oncoming

traffic. Analysis by a defector or an imaging system of the oncoming

o~

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

&

)

- determine which exact aiming Is the maximum allowable for any

- given tratfic situation and road layout.
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There has thus been shown and described, among other things, a
mudtiple-source lighting technology which aliows for the design dmﬁ
construction of tluminating devices. Many changes, modifications,
vasiations and other uses and applications of the subject invention

| vill, however, beconie apparent to those skilled in the art after
considering this specification and the accompanying drawings
which disclose the preferred embodiments thereot. All such
changes, modifications, varations and other uses and applications
which do not depart from the spirit and scope of the wnvention are
deemed o be covered by the invention without departing from the

spirit or scope of the following claims.

- 45:33-35

that emit light toward at - The controlier 198, based on the camera input runs the pattern

least a portion of the other  recognition routines, derives the coordinates and generates

vehicle based on the LEDs | instructions to drive the specific Hght sources with aimings which

baving emission abmings  will project light at the speaker as the speaker move about the

- associated _with the first  room.

- coordinates, and :
- 52:54-65
Additional features can toclude an optional very narrow Hashiight

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 Ccorrect narrow aiming can continueg (o
illominate far ahead (in high beam) without blinding oncoming
traffic. Analysis by g detector or an imaging system of the oncoming

o 1

- vehicles position {using 1ts headlights for example) can be used o

\4)
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- determine which exact aiming 1s the maxinmum aliow able for any

- given traffic sttuation and road layout.

12536

| The present invention is in the field of radiation producing devices.
More particuiarly, the present invention 18 in the technical field of

highting 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

"

the prumary example

5

otherwise known as fuminaires will be used a
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to multiple hight source tluminating
devices intended to replace incandescent, fuorescent and HID

lominaries in general and specialty hghting apphications

8::3-14
- There has thus been shown and described, among other things, a
- multiple-source Hghting technology which allows for the design and

sruction of tluminating devices, Many changes, modifications,

2]

COn

varations and other uses and apphcations 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 thereotl Al such
changes, modifications, varnations and other uses and applications

which do not depart from the spinit and scope of the ivention are

- deemed 10 be covered by the invention without departing from the

i

- spinit or scope of the following claims,

10
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of the

change  emission

of LEDs

selected cluster

relative 1o

other LEDs notincluded in

cluster {0

gmission _of

creaie

the

headlarap iHumination that

" )
ievel of

D preserves a first

>..3

- lumination  idluminating

past the other vehicle while

- preventing glare foa

other vehucle,

oftheo

driver |

fraffie.

he

45:53-55

FeCGENY itio

mstructions to drive

T3onm.

52:54-65

Additional

controller 198, based ou the camera mput runs the t

will project light at the speaker as the ape

rattern
1 routines, derives the coordinates and generates

the specific hight sources with aimings whick

aker move about the

features can include an optional very sarrow Hlashlight

type of beam. Present day LEDS come in very narrow aimings such

-~ as two half angle R degrees which may not be
sufficiently aimed to the righty bu

feasibie. S

vehicles position {using it

- deterroine which exact aiming is the maximur

12538

night vision, UV or visible Hght «

yadis

- otherwise
- while other irradiating devices such as infrared heaters

- as well. The invention relates to muitiple Hght source i

uch a beam at the correct narrow

Analysis by a detector or an imaging syste

afion uses are covered as well, G

narrow encugh {a 10

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

t with need, smaller angles are alse

&

arming can continue to

- iliuminate far ahead (in high beam)} without blinding cucoming

s of the oncoming |

m
,.,

s headlights for example) can be used &

o aliowable for any

- given traffic situation and road layout.

¢ present invention is in the field of radiation producing devices.
- More particularly, the present invention (s in the tochnical field of

- lighting fovtures. However, radiation used for headlamps, heating,

curing, medical Xerays and other

Py

eneral lighting fixtures

mown as luminaires will be used as the primary example

are coversd

Huminating

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



- Hluminating devige of

claim 24, wherein,

the changed emission

includes achangsioat

least one of intensity or

color or a change of at

least one LED of the

clugter to a non-emitting

- siate; and

Cincludes a

- the cluster

plurality of the LEDs and

muitiple-

- construct

- at full power or at a fraction

- control function and 18 not necessariiy

placement. In general a clust

due to a function if performy, either e

- devices intended to replace incandescent,

1212

Huorescent ¢ :gJ, HibD

luminaries in general and specialty lighting applications.

95:3-14

There has thus been shown and desertbed, among other things,

ource lighting technology which aliows for the design and

ton of Hluminating devices. Many changes, modifications,

and other uses and applications of the subject invention

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

- considering this specification and the accompanying drawings

1w preferred ernbodirnents 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 wvention without departing from the

rete Hght emitiing erating and not operating

s

elerments by op

ru\
W

of, etther partially or in unison,

- generate Hght with optimal intensity, spectral distribution, and

- apatial distribution of intensity and speciral distribution for the

viewing task at hand

D ome o
P 83:27-37

- The concept cluster shown by the dashed Hines, 18 used to desenbe ¢

v related to contiguous
er may be deemed a separate grouping

cclusively or in conjunction
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the cluster includes non- - with other clusters or sub-clusters, such as high beam function
- 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 gbove functions and thus clusters may overlap and be

L discontinuous.

6, (New) The 51:43-57

itiuminating devige of Present advances in automobiie lighting include Adaptive Frontal-
clatm 24, wherein the fighting Systems which aid in seeing around curves and other

memory further stores features in the road. In these systema the hight distribution patiers
wstructicns that, when and color spectrum will be changed according 1o the instantangous
executed by one or more road conditions at hand. Thus, the headlamp now has much more
processors of the Hexibility than the high beam/low beam variation of town. Al any
controller, enable the fnstant in time the ntensity, spectrum and beam patter of the head-
contreiler o lamp may be varied as a function of the drivers intent, lay of the

identifyv an ypcoming road | voad and environrnental factors. A GPS system on the car may alse

curvatuwre along aroad gn. o let the headiamps system know of curves up ahead, one way traffic

- which the motor vehicle is - and other factors such the headlamp may be operated in the optimal

- fraveling and mode at that instanianeous location. With sensors sensitive {o
- accommadate the - environmenial surroundings such as amnbient Hght, fog or snow

upcoming road curvature,  conditions et lighting can be adapted to the optimal operating

bvadeprationofalight. regime

o~

pattern of at least one of

the at feast one headlamps, 51:43-47

- Present advances in antomobile hghting include Adaptive Frontal-
- lighting Systems which aid in seeing around curves and other

features in the road. In these systems the light distribution patter

&

13
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- and color spectrum will be changed according to the instantanecus

road conditions at hand.

51:43-56

Present advances in antomobiie highting include Adaptive Frontal-

{ighting 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 instantaneous
road conditions at hand. In these systerns the light distribution

{ according to the

m
’).,

sattern and color spectrum will be change

i

mstantancous road conditions at hand. Thus, the headlamp now has
much more flextbility than the bigh beam/low beam variation of
today. At any mstant in time the intensity, spectrum and beam
pattern of the headlamp may be vaned as a fuoction of the dnvers
intent, fay of the road and environmental tactors. A GPS system on
the car may also let the headlamps svstem know of curves up ahead,

- one way traffic and others factors such the headiamp may be

- operated in the optimal moede at that instantanecus focation.

iHuminating devige of The discrete hight emitting elements by operating and not operating,
claim 26 wherein: at full power or at a fraction of, either partially or in unisos,

the changed ermission generate light with optimal intensity, spectral distnibution, and
includes a change to at spatial distribution of intensity and spectral distribution for the

least one of infensity ot viewing task at hand.

color or a chanege of ai

least one LED of the

14
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- The concept cluster shown by the dashed lines, is used to describe a

the cluster includes a controf function and is not necessardy related fo contiguous
pluralive of the LEDs and placement. In general a cluster may be deemed a separate grouping

the cluster includes non- due to a function it performs, etther exclustvely or i conjunction

contiguous LEDS: and with other clusters or sub-clusters, such as high beam functior

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 sbove functions and thus clusters may overlap and be

L discontinuous.

S1:51-5¢

At any instant in time the intensity, spectrum and beam pattern 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 alse gt 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,

51:43-57

~

- dluminating device of - Present advances in automobile 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

isbased at leastin parton,  road conditions at hand. Thus, the headlamp now bas much rmore

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

- pattern is based at leastin

Cpand on the map data,

uminatng devige of

Colaim 26, wherein the

identification of the

upcoming read curvature

5 based at least 1n part on

sensor data provided by

- one or wore of the sensors

L instant 1

- also let the head

optimal mode at that instantaneous log

Hghting Systems which ald in seeing
- features in the

- and color sp

instant in time the infensity,

- of the vehigle and wherein

the adaptation of the lizht

- pattern is based at least in

he sensor data,

L
o)
Gy
-d
o,
-
T
s
P

- the road and environmental fac

fraftic and others factors

i1 time the intensity, spectrun and beam pa{tem of the

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

the road and environmenial factors. A GPS systern on the car may

5

fomany

amps system know of curves up ghead, one way

- traftic and others factors such the headlamp may be operated in the

cation. With sensors sensitive

o environmental surroundings such as ambient light, fog or snow
- conditions etc. lighting can be adapted to the optimal operating

[ regime.

51:43-57

 Present advances in automobile lighting include Adaptive Frontal-

- around curves and other

road. In these systems the Hght distribution pattern

s

wotrum will be changed according to the mstantaneous

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

- flexibility than the high beam/low beam variation of todav, At any
: }l & o "

spectrum and beam pattern of the

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

stors. A GPS system on the car may

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

3 such the headlamp may be operated o the

optimal mode at that instantanecus location. With sensors sensitive

o

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

- conditions ete. lighting can be adapted to the optimal operating
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30, {New) The

device of

Huminating

claim 24, further including © SLS individaally is

- One ot more optical

lements.

&

elemenis o ¢

- control e

Heht emitted from one or

Cmore of the LEDs

31 (NewiThe

~

evige of - The dire

{lluminating d

30 wherein the

claim ’

- optical contrel elements reflective surfaces

least one of one

inglude at variable optical elemenis

- or more reflectors,

- refractors ot lenses.

- The direction of light exiting from the DLF as a whaole

cticey of Heht exiting &
 SEN ndividually 1s conirollat

and or refractors,

or from each

controtiable by optical elements €, such ag

ive surfaces and or refractors, and may be electronically

rom the DLF as a whole or from each

e by optical elements &, such as

. and may be electronically

2. {Newyi An dluminating Claim 6 of the ‘551 Patent

device having  automatic

- gontrol of light provided to

can illwminated  area

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; Fig. 15 (bottom):

W

w o 5

53:45-54:47

Thus when following another vebicle, assuming, as drivers have
reported, that they find vellow mcandescent colored headlamps less
offending than the HID blue-white color, the external

- controiler 379 which receives traffic data from sensors 286 &

- cluster 281 would be used to iHluminate around a corner. Thus when

L

the turn indicator has been selected or the steering wheel has been
rotated by the drver, the DLF headlamp 13 powered by the
cortroller to Hiuminate sideways at angles which according 1o the
speed of travel is correct (A driver can't make a 90-degree mrn
traveling 90 kph but from a stop, the turn may be around a comer.)
o a preferred embodiment a multiiude of LEDs tn 281 are
differently aimed in top view 274 showing the top view of the
cluster 282 with SLS 283 angled less outwards and SLS 284 angled

- more cutward with the forward wmmc {distance abead of the

=4
o]
o]
et
]
]
s
";
[
7
?'”#
JV
o
)
o
(]
e

- vehicle) of the mor oser in tor Hluminating

SLS 283 for a shallow curve,

».,
e
el
o~
o
)
=
o
ol
fe2
&
22
o
%
wu
JZ

- sharp turn, tha

- Side sectional view 273 shows a general downward aiming with
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s of front view 272 cluster 288 corresponding o

cluster 286 shown from the side. The cluster 286 15 the most angled
downward such as for a stow driving as tn a parking hght type of
application where the idea is not to cause glave vet be seen. The
parking Hght 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 wain flluminating
workhorse and 1s shown in side view 273 as angled SLSs in
cluster 288 and top view 274 as cluster 28%. The top
cluster 276 shown 1 side view 273, as 299 would perform alone or
1w tandemn with part of 287 the high beam lighting function. .. In
one embodunent the digual headlamp carries out all the functions
a single untt 278, SLSs have different locations and
abmings 381 and 292 to carry out the functions. In another
embodiment 293 the spothight sign tluminating function or comner
highting function 13 in a separate package 394 with s aming 298
The low and high beam lighting is accomplished with
fixture 396 and 1is geveral ainung 397, The separate uotis may be

- chictated by design or sales considerations and vield more flexibility

]

- but are within the scope of the overall integral digital lamp headligh

- device. The controller 279 will addresses the power supply of sach
- DLF beadlamp 279, 296 and 294 independently such that each lamp

N

- performs s functions separately.

- a plurality of individually | Claim 6 of the ‘551 patent

controllable LEDs

incorporated in the

- sirughure via at least one

19
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- headlamp mounted to the

- structure, each headlarp
ncluding at feast one of

the LEDs. the LEDs in

- communication with a

POWEL SQUIGE,

-~ e
e rd
4

53:13-37

In FIG. 10 a headlamp 379 of a land, sea or air vehicle 371 15 shown
in front view 272, side view of a section 273 and top view of a
section 374, A discreet SLS light source such as an LED 278 waith

specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and airaing relative to the vehicle,
such as straight ahead, and or downwards and or oft towards the
vight or feft. The SLS may have ove junction and be monochromatic
or have a many wnctions and provide a wide spectral power
distribution and the power to the SLS may be varied. An SLN cax
also be a “white” LED. For example a typical “whate” LED such as
a Luxeon® white LED such as LXHE-XXXX will have a oolder
| “bluish” 4,5300K color teroperature. LED 277 at a second location
within the same cluster may have a similar or dissimitar atming,
wavelength and spatial Hight distribution. The concept cluster shown

- by the dashed lines, is used to deseribe a control function and is not
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ecessartly related to contiguous placement. In ge neral a ciuster
may be deemed a separate grouptng due to a function it performs,
etther exclustvely or iy conjunction with other clusters or sub-
clusters, such as high bearn 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 thas clusters may overdap and be discontinuous

BEENT
- Asused heretu, the term “hight source”™, LED or “sohid state light

o)
,.M
:-+
=
hed s
<
2y
oy

source” means any system that s capable of receiving ar
signal and producing light in response to the signal. Thus, the term
“Heht source” should be undersiond to include Heht emitting diodes
of all types, light emitting polviners, semicondactor dies that

produce or emanate Hight in response o current, organic LEDs,
electro-luminescent sirips, and other such systems. Tncandescent aad
discharge light sources are also inclnded and multiples of :
incandescent and discharge light sources also provide a digital
tuminatre. ln an embodiment, a “light source” may refer to 4 stngle
fight emtting diode package mclading multiple semiconductor LED

- dies that are individually contrelled.

- glectronic crguiiny . Claim 6 of the 551 patent

apparatus for the

- controlled powering of the

LEDS and other of the

Yluminating devige

- elements,

21
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- 18:23-29

| ONE 0T MONe Pro

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

| cameras in communication

controiies
device, a Digital Signal Processor,
controller, controller or computer”™ can be
encompass any device having

- executes instructions ff

in a preferred embodiment the DEF ¢

- electronics unit 7. Logic

- from mansual control button 9 and increases or decrease

- with power, and in

- communication with at

least one of the one or

more processors.

- may be used: A photo detector with specifi

the intensity of each excil

- visual sensitivity curve. Th

- capable o

In a preferred embodiment the DLF is provided with an onboard

The controlier may be a computer board, ermbedded

>

ete Iu general, the term “logical

broadly defined to
contred circuiiry or a processor which

£

rom a memory mediun

Claim 6 of the ‘551 patent

25:34-42

controb electronics unit, 7, recetves input

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

8 OF Tarns on

- or shuts off the power 1o one or more of the SLS to effect the
- destred change. That is, the contrad fogic unit 7 has stored

parameters for intensity and spectral distribution and operates the

- MSLN lamp within the predefined range.

- 28:833-87
~ Sensors R include any of the following: Hight, temperature and

motion detection devices Two types of optical detection sensors

¢ spectral sensifivity 1o

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

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

- & wide spectrum photo detector that irrespective of color measures

ed die as it 18 fest fired, based on the eve

g optical sensor may be lensed aund

that 1s a camera and the detector may

of forming an im

S
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- e a detector array of photedicde pixels. The detector ar ray may be

2 CMOS or

including at

- a_controller,

leastone of he ongotmore

25:34-52

- processors, integrated with

Cthe structure vig mouniing,

L i communication with the

LED  controlling power
- electronis Cireuitry

said controlie

| Apparatus

Camranged 0 process

information comimunicated

from the

- antomatically

lght

orovided

dluminated area, and

- as in a mopochromatic or digital camera,

- availal

- In a preferred embodiment the

- electronics unit

- from manual

¢ or shuts

[

el
_.§

cameras and 1o

-

control _the |
o the
converters, and communications &l

- distribution, dimming and ¢

~controiler to manipulate data,

signals and maimal

COD VSLE array and may be monochromatic or color
Such arrays are readily

ble in mega-pixel resolution.

_Claim 6 of the ‘551 patent

> DBLF containg logie control

7. Logic control electronics unit, 7, receives input

and/or feedback from motion, intensity and/or speciral sensors §, or

control bution 8 and increases or decreases or turns on

oft the power to one or more of the SLS to effect the

esived change. That is, the control logic umit 7 has stored

o

arameters for intenstty and spectral distribution and operates the
ASLS larmop within the predefined range. The control unit may
inclnde a DSP or computer with storage media, computer
algonithms, signal input and output electronics, analog to digial
ements {0 carry out intensity,

>

olor balance control. Computer

- algorithms and instruction sets TA are induced by the logical

calculate results generate output

i the operating parameters within the

specifications. Measured parameters are checked against the stored

- parameters and the coniral circuttry adpusis the power to SLS.

4
}

Cthe external controller 279 which recetves traffic data from

s 288

O
378
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memory

L instructions

executed by

| DIOCESSOrS of the
- controiler, enable the
Cgreate. o a. beamof

- diminished

- dluroating at e

porion_of the at least ong

target with non-glaring

illumination,

P within_ a broader figld of

- diumination having

- different intensity than the

One. oF

beam. by

' changes 1o characteristics

- of first light of a cluster of

the

leasta portion and gre

oRg OF maie

¢ - analog to digital

logical controller i

- output signals and maintain the operating parameters within

- performs us fun

illumination
ast  a {
meter spread for 150 o
created
feasible Such a beam at the ¢
iominate far ahead (n high beam) withe
traffic.

more |

LEDs providine the |
: E*S“n CC lor and patiern recogn ition e

- first light divected at the at !
z - determine what

ating |

25:42-50

that,__when  Thec

ontrol unit may melude & DRP or computer with storage
media, computer algorithms, stgnal fuput and output electronies,
converters, and conumunications elemenis to cary
conirol,

out intensity, distribution, dimming and color balance

- Computer algorithms and instruction seis 7TA are induced by the

snerate

the

manipulate data, caloulate results ge

anecifieationa
- specifications.

R4:45-47

The controlier 279 will addresses the power supply of each DLF

headlamp 278, 296 and 294 mdependently such that each lamp

N

fions separately.

" 52:54-53:4

o

Additional features can include an optional very narrow flashlight

vpe of beamy. Present day LEDs come tn very narrow atmings such

M

o half angle B degrees which may not be narrow enough {a 10

<

eters down the road which may be

Cf)

utfictently aimed to the right) but with need, smaller angles are also

Orrect RATOW AlMing can continue to

kbl H(‘lﬂ" ORCOITH ng

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

4

s position {using 113 headlights for example) can be used

fera
.

vehicle

£y

- determine which exact aiming 16 the maxinmum aliowable for any

T given traffic sttuation and road layout.

echnigues i is possible to

tisa sign It is then possible to provide the equivalent
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the  beam.  the  beam  of “task lighting” and use the controller and P‘fi}pbf;y aimed SLS o

dinunished _in__intensity  follow and Hurninate distant overhead and roadside signs fora
- relative tothe broader field  longer time, vet not blind oncoming traffic due to the namrow beam.

of iluminatnon 22:14-22

illuminanng at least above | e e . . . .
: - fnoa BYLF it s possible to combine a task Hght having a very narrow

and on both sides of the

spot” beant at the correct atnung with a general area lighting
beam into one ficture. The digital highting fixture is
postitoned according to recommended lighting practice near a
workstation and correctly onjented such that the DLF gives s wide
{though stll controlled, so as not to cause glare on a computer
display) geveral hummvation distnbution as well a3 a narrow
distribution aimed at the desktop for high intensity task lighting

., el o

22:26-48

bt
(2]

 In anocther example of prior art practice a table famp for reading i
- provided with a shade. The shade is there to parfially redivect the
- light onto the book and alse prevent direct, glaring, rays from the

Py

Hamp used for general lighting from reaching the reader's eyes.

E

According to the present invention, instead of having a glaring lamp
producing hight which s then made non-glaring by a shade at a foss
in excess of 50% the LF is built such the amounts of light directed
downward at useful angles and the amount of light divected upward
are in the correct ratto. The surface area, from which discomtort-

- glare causing rays exiy, is designed such that the luminous exitance

2
s within recommended UGR levels for home use. The fisture has

- no nesd for a shade to protect from glare; the glare was neve

4

- produced at those angles 1o begin with due to proper geometric

g o

3.

- destgn. To get the desived luminous exitance exprassed in terms of
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lumen per sg. meter or luminance in terms of ¢ andela per sg. meter,
the hight exating the source of speaific intensity at angles which
normally reach the room occupant’s eves, is spread over an area
such that the exiting light s non- }_c“ﬂ‘ These lighting design
parameters serve as the product specification and are incorporated

into the initial design. There 1 1o peed to add on components to

- achieve correct lighting,

452744

fo a further ADLY tntelligent highting system tmprovement over
prior-art practice, machine vision 1s used to condrol surrounding
huminance. A prime example is an office application where a
computer Visual Display Termuinal 1s 10 use. This is an application

- where the quality of the localized task hghting is important.

- Contrast plays a major role in seeing and glare plays a role in
- producing veiling reflections as causing fatigue. The correct

- illuminating solution involves the control of surrounding

iy

luminances. A prior art workstation design will include partition,
carpet, ceiling and desk surface reflectance which reduce the
fuminanece 1n the workers field of view. Using the ADLFs ability to
recognize the computer screen chair, desk and surrounding floor and
ceiling, the Hiuminance i lux on each element 1s varied fo obtain |
the optimal luminance That vow allows any color scheme to be

used by the interior designer on the work celf decor. The ADLF mii

- contral the fuminance by varving the spatial light intensity

- distribution over the different surfaces.

26
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1:25-36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tovention is in the technical field of
lighting tixtures. However, radiation used for headlamps, heasting,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as luminares will be used as the primary example

while other irradiating devices such as infrared heaters are covered

as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended 1o replace incandescent, Huorescent and Hi
furminaries v general and specialty lighting applications.
8314
There has thus been shown and descoribed, among other things, a
muitipie-source lighting technology which aliows tor the design and

- construction of Hiur g 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 |

i

Ediscisse 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 desmed to be |
covered by the invention without departing from the spirit or scope

-~ of the following claims.

folipw, based at least in 45:45-67

partondata from oneor. In another embodiment using the camera 197, the controller 198 i3

more of the carneras, the gt instructed to identify and track a roving speaker during a video

leastone targel with the, presenmtation. A sigoaling device is used by the speaker to allow the
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- diminished dlymination as  paitern recognition program to initially lock-on and recognize a

the at least one target target atiribute as s known in the art of object tracking. The
changes location relative. © signaling device can be a laser light pointer 202 aimed at the camera
o the motor vehicle, - or a hand held remote control 281 in communication with the

camera vision system. The controller 198, based on the camera input
runs the pattern recognition routines, derives the coordinates and |
generates instructions to drive the specific hight sources with

atmings which will project Hight at the speaker as the speaker move
about the room. s to be undersiood that 1o a theater highting
application there 18 no need for a preprogrammed moving light

using motors to change position. Instead a fixed DLF or ADLF with
mudtiple Hight sources powers the necessary light sources to

0

tluminate the pertormer as he or she moves about the stage This
actually 18 similar to the bankg of shuttered lights used 1o present
day stage lighting. Only now the digital aspect of discrete mmitiple
fight sources allowing Tor a smooth transition of atmings with

instantanecus control of almost infinite variation of spectrum and

- intensity is accomplished.

51:59-65

- Additional features include an optional concentrated Hlashlight type
of beam to tluminate distant overhead and roadside signs, which
due to the narrow directed beam will not blind oncoming traffic,
fmage recognition via a camera will allow the beam to follow the

vetvoretlective sign as the vehicle moves or the signs will be

- provided with a special marker for this purpose.

28
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1:25.36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tnvention is tn the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as luminares will be used as the primary example

while other irradiating devices such as infrared heaters are covered

as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended to replace tncandescent, fuorescent and Hi
furminaries v general and specialty lighting applications.
8314
There has thus been shown and described, among other things, a
muitiple-source lighting technology which allows for the design and

- construction of Hiur g devices. Many changes, modifications,

- variations and other uses and applications of the subject invention |

H 3

Cwill, however, become

")}

pparent to those skilled in the art after

,

idering this specification and the accompanying drawings which |

Pt

7]
¢

con
Ediscisse 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 desmed to be

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

-~ of the following claims.

29
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- dlwoinating device of

Colmm 32 wherein,

the memory further store 48: 8287
insiruchions that, when The controlier 198, based on the camers nput runs the pattern
executed by one or more recognition routines, derives the coordinates and generates
processors ol the fustructions to drive the speaitic light sources with atmings which
centroller, enable the will project light at the speaker as the speaker move about the
controiler to select the o0,

cluster of LEDs based at.
least in part on known 25:5-9
aimings of the frat light The direction of Hght exiting from the DLF as a whole or from
associated with the first each SLS individually is controlable by optical elements &, such as
cluster having a reflective surfaces and or refractors, and may be electroncally

correlation to the atleast  variable optical elements.

- the portion, the known

abmivgs based atleastin, 1:28-38
- part on.at least one of - The present invention i in the field of radiation producing devices.
known divectionalitv.of More particularly, the present invention is in the technical field of

light emitted by the first.  lighting fixtures. However, radiation used for headlamps, heating,

- chuster or known - night vision, UV or visible Hght curing, medical Xerays and other
- directionality of light - radiation uses are covered as well, General lighting fixtures

erpitted by the fust oluster, | otherwise known as fuminaives will be used as the primary example

- exiting the headlamp, - while other irradiating devices such as infrared heaters are covered
~as well. The invention relates to multiple Hight source tluminating
- deviges intended o replace incandescent, fluorescent and HID

luminarnies in general and specialty highting apphications
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There has thus been shown and described, among other things, a
mudtiple-source lighting technology which aliows for the design dmﬁ
construction of tluminating devices. Many changes, modifications,
varations and other uses and applications of the subject tnvention

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

| changes, modifications, varations and other uses and applications

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

deemed to be covered by the invention without departing from the

- the data ingludes image S2:27-42
data DA p(&b‘libis‘i control S‘}"\‘: em for such PUIBOSse s deseribed in UK, Pay

No. 6,281,632 by Stam, et-al from Aug. 28, 2001 pded: A
Continuousty variable headlamp control incorporated herein by
reference. The patent deseribes how continuously varisble
headiamps offer greater flexbility for roadway iHumination but

- offer challenges in antomatic control design. Bach continuously

- vaniable headlamyp has an effective tllumination range varied by

¢ at least one parameter from a set including horizontal
direction aimed, vertical direction atmed, and infensity emitied.
Stam discloses a system for automatically controlling continnously
variable headlamps on a controlied vehicle includes an mmaging

- system ca apabie of determining lateral and elevational locations of

headlamps from oncoming vehicles and tail lamps from feading

vehicles.

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



1:25.36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tnvention is tn the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
uight vision, UV or visible hght curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as luminares will be used as the primary example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended to replace tncandescent, fuorescent and Hi
furminaries v 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 Hiur g devices. Many changes, modifications, |

- variations and other uses and applications of the subject invention |

H 3

Cwill, however, become

")}

pparent to those skilled in the an after

,

- considering this specification and the accompanying drawings which

Ediscisse 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 desmed to be

covered by the invention without departing from the spurit or scope

-~ of the following claims.

the gne or more chanzes fo 19:26-30

~

- charactenistics of the firat.  The discrete Hght emitiing slernents by operating and not operating,

lightinclude a change o at at full power or at a fraction of, either partially or in unison,

least one of intensitv. ot : gf:nf:ra‘is Hght with optimal tntensity, speciral distribution, and
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- color ora change of at - spatial distribution of intensity and spectral distribution for the
least one LED of the viewing task at hand.

- cluster ¢ a pon-emiiting

the cluster includes a 83:37-37

plurality of the LEDs and The concept cluster shown by the dashed lines, is used t¢ describe a
the cluster includes non- control function and is not necessanly related fo contiguous
contiguous LEDs. placement. In general a cluster may be deemed a separate grouping

due to a function it performs, etther exclusively or in comjunction
with other clusters or sub-clusters, such as high beam function
versus a second cluster 378 which may provide a parking light
function. The same SLE may be used, albeit at different intensities,
for both the above functions and thus clusters may overlap and be

L discontinuous,

34 (New) The 51:43-57

iuminating devige of Present advances in antomobiie highting include Adaptive Frontal-
clatm 32, wherein the fighting Systems which aid in seeing around curves and other
memory further stores features in the road. In these systema the hight distribution patiers
instructions that, when and color spectrum will be cﬁmgcd according to the instantaneous
executed by one or more road conditions at hand, Thus, the headlamp now has much more
processors of the Hexibility than the high beam/low beant variation of todav. At any
controller, enable the fnstant in time the ntensity, spectrum and beam pattern of the
controller o] headiamp may be varted as a function of the drvers intent, lay of

- the road and environmental tactors. A GPS system on the car may
- alse let the headlamps systern know of curves up ahead, one way

traffic and others factors such the headlamp may be operated in the
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- optimal mode at that instantanecus focation. With sensors sensitive

S D

to environmental surroundings such as ambient light, fog or snow

i)

7

{

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

- identify an upcoming road - 51:43-47

curvature along aroad on Present advances in automobile lighting include Adaptive Frontal-

- which the motor vehicle is = lighting Systems which aid in sesing around curves and other
- traveling; and features in the road. In these sysiems the Hght distribution pattern
- and color spectrum will be changed according to the instantaneous

oad conditions at hand.

- aceommodate the - 31:43-86

upcoming road curvature. | Present advances in automobile Hghting include Adaptive Frontal-

by adaptation of a light - lighting Systems which aid in seeing around curves and other
pattern of st least opgof. features in the road. In these systers the Hght distribution patters

- the at least one headlamps.  and color spectrum will be changed according to the instantaneous

road conditions at hand. In these systerns the light distribution

m
’).,

{ according to the

sattern and color spectrum will be chang

h

startaneous read conditions at hand. Thus, the headlamp now has
much more Hextbility than the bigh beam/low beam variation of
today. At any mstant in time the intensity, spectrum and beam
pattern of the headlamyp may be varied as a function of the drivers
intent, fay of the road and environmental tactors. A GPS system on
the car may also let the headlamps system know of curves up ahead,
one way traftic and others factors such the headiamp may be

- operated in the optimal wode at that instantaneous focation,

34
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Yluminating devige of

Cclaim 34, wherein,

characteristics of the first

light include a change to at

 the one or more changes to

- The disorete light emitting elements by operating and not operating,

least one of intensity or

color or a change of at

least one LED of the

- cluster to a non-emitting

- the clusterincludes g

plurality of the LEDs and

Cthe chuster inchudes non-

- contiguous LEDs

the memory further stores

instructions that, when

- executed by one or more

processors of the

controller, enable the

at full power or at a fraction of, either partially or in unisos,

- generate light with optimal intensity, spectral distribution, and
- spatial distribution of intensity and speciral distribution for the

- viewing task at hand.

The concept cluster shown by the dashed lines, 13 used to deseribe a

- control function and 18 not necessarily related to contiguons

- placement. In general a cluster may be deemed a separate grouping

<&

- due to & function i performs, erther exclusively or in conjunction

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

ersus a second cluster 278 which may provide g parking hght

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

4515287

The controlier 198, based oo the camera input runs the pattern

- recognition routines, derives the coordinates and generates

Cmstructions to drive the specific Hght sources with aimings which
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- controller to select the - will project Light at the speaker as the speaker move about the

cluster of LEDs based at FOOM.

least in part on known

aimings of the first light 25:5-9

associated with the first The divection of light exiting {rom the DLF a3 a whale or from
cluster having a each SLN individually 1s controliable by optical elements 6, such as
correlation to the at least reflective surfaces and or refractors, and may be electronically

the portion, the known variabile optical elements.

- aimings based at least in

part on at least one of 1:25-3¢6

known directionality of The present invention 15w the field of radiation producing devices,
light emitted by the first More particularly, the present invention 18 in the technical field of
cluster or known lighting fixtures. However, radiation used for headlamps, heating,
directionality of light night viston, UV or visible fight curing, medical Xorays and other

. emitted by the first cluster = radiation uses are covered as well. General lghting fixture

exiting the headlamp; and otherwise known as haminaires will be used as the primary example
whitle other irradiating devices such as infrared heaters are covered
vell, The invention relates to multiple hght source iii{!ﬁ'}i;’lzitiiag
devices wntended to replace tncandescent, fuorescent and Hi

- lumnaries m general and specialty lighting applications.

B8:3-14

There has thus been shown and deseribed, among other things, a
muitiple-source Hghting technology which aliows for the design and
consiruction of Huminating 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 m:m‘;mpa.nying drawings
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changes, modifications, variations and other uses and appiications
which do not deps

deemed to be covered by the invention without departing

- the memory fusther store

instructions that, when - At any 1ostant in time th

1t from the spicit

I

it or seope o

¢ of the invention are

1 the

2
-

> intensity, spectnum and bearn pattern of

executed by ong ormore. the headiamp may be varied as a function of the drivers intent, lay

- processors of the - of the road and environmental factors. A GPS system on the car
- controller, enable the - may alse let the headlamps system koow of curves up ahead, one

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

- the road survature by - the optimal mode at that rstastaneous location,

changing ilumination in at

- least a direction of the

- road curvature by

adaptadon of the light

- pattern in at least cne of

5

oolorn, intensily or spatial

- distubution by

- modification of He

1
35

- associated with one ot

- more of the LEDs,

36, (New) The 51:43-57

~

luminating device of

- Present advances in automobile lighting include Adaptive Frontal-

- olaim 34, wherein the - lighting Systems which aid in seeing arcund curves and other
identification of the - features tu the road. In these systems the light distribution pattern

- upcoming road curvature. and color spectrum will be changed according to the instantanecus
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is hased at least in part on

- map data and wherein the

adapiation of the lght

pattern is based at least in

o dala,

partonthe ma

jnstant in time the infensity,

-~ headlamp may be varied as & function of the driv

- to envirormmental surroundings su

- road conditions at hand. Thus, the

flexability than the high be

headlamp now has mnch mote
car/low beamt vartation of today. At any
spectrum and beam pattern of the

ers intent, lay of

- the road and envivonmental factors. A GPY system on the car may
- also let the headiamps system know of curves up ahead, one way
traffic and others factors such the headlamp rway be operated o the

- optimal mode at that instantanecus focation. With sensors sensitive

ch as ambient light, fog or snow

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

it

Cdiuminating devige of

r

claim 34, wherein the

identification of the

- upcoming road curvature

- ig based at least in part on

- Present advances in automobile lighting
lighting

- feature

| sensor data provided by

- one or more ¢f the sensors

flexibility than the b

- instant 1o time the intensity, spectrum ¢

4.

- of the vehicle and wherein

the adaptation of the lieht

o patiern s based atleast in

- part on the sensor data,

- afso let the headlamps systent know of curv
- optimal mode at that nstantaneous focation. With se

- conditions

51:43-57

whade Adaptive Froontal-
Systems which aid in seeing arcund curves and other

>3 11 the road. In these systoms the lght distribution pattern

- and color apectrum will be s::l-"za.ngf:d according (o the instantaneous

oad conditions at hand, Thus, the headlamp now has much mwore
tgh beam/low beam vartation of today. At any

and beam pattern 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

es up abead, one way

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

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

<&

ete. lighting can be adapted to the optimal operating

Mercedes EX1010,
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¥ The illuminating | - 25:5-9

device of claim 32, further © The direction of Hght exiting from the DLF as a whole or from each

wncluding _one or_more  SLS individually is controtiable by optical elernents 6, such as

s

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

contrel Heht emitted from  variable optical elements.

- one or more of the LEDs,

39, (New) The 25:5-9

- dluminating device of - The direction of Hight exiting i

rom the DLY as a whole or from each

claim 38, wherein the - SLS individually 15 controllable by optical elements &, such as

it

- optigal sontrol elemernts

N

include at least one of gne | vanable optical elements

L or more reflectors

refractors or lenses

- Claim 6 of the ‘551 patent

device having automatic

- control of Heht provided to

5

Can Haminated area

| COMpPIISIng:

_Claim 6 of the 551 Patent

ineorporating tluminatineg

device elements, wherein

39

eflective surfaces and or refractors, and may

4

be electromeally
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: ths; structure comprises & Fig. 15 (bottom):

mo;ni vehicle:

54

53:45-54:47
Thus when following another vehicle, assuming, as drivers have
reported, that they find vellow incandescent colored hsfadiampa fes
offending than the HED blue-white color, the external
controdler 279 which receives traffic data from sensors 288
cluster 281 would be used to Hluminate around a corner. Thus when
the turn todicator bas been selected or the steering wheel has been
rotated by the dover, the DLF headlamp 1s powered by the
controller to tuminate sideways at angles which according to the
speed of travel is correct. (A dover can't make a 90-degree umn
fraveling 90 kph but from a stop, the turn may be around & coroer.)
In 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 tess outwards and SLS 284 angled

- move outward with the forward aimung {distance ahead of the

~

- vehicle) of the more angled SLS 284, closer in for tluminating

o

- sharp turn, than that of the less angled SLS 283 for a shallow curv

€]
b
o
Corn
¢
o
iy
e
fed

ctional view 273 shows a general downward siming with

- SLS8s of front view 272 cluster 288 corresponding o
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- cluster 286 shown from the side.

m,,
s
uv-}
(' 3
1SN
o
12}
ps
[y
o]
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&7
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w
‘L'L
o
[
&
@]
e
4
o
5
=
4]
Q-

i

downward such as for a stow driving as 1o a parking light type of
apphcation where the idea is not to cause glare vet be sgen. The
parking hght function can also be done with higher angled LEDs by
just lowering the intensity (o very low non-glaring intensities,
Cluster 287 of the front view would be the main Hluminating
workhorse and 15 shown in side view 373 as angled SLSs in

cluster 288 and top view 274 as cluster 28%. The top
cluster 276 shown in side view 273, as 290 would perform alone or
w tandem with part of 287 the high beam lighting function. . In
one embodiment the digital headlamp carries out all the functions in
a stogle unit 27¢. S8L&s have different focations and
atmings 391 and 292 1o carry out the functions. In another
embodunent 293 the spothight sign luminating function or comer
lighting function is 11 a separate package 294 with its aiming 298
The low and b igh beam lighting s accomplished with
fixture 296 and its general aiming 397, 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 controlier 27% will addresses the power supply of each |
DLF headlamyp 27%, 396 and 294 independently such that each lamp

- performs its functions separately.

aplurality of individually . | Claim 6 of the ‘551 patent
controliable LEDs |

incorporaied in the

structure via at least one

headlamp mounted o the

41
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- structure. each headlamp

| including at least one of

the LEDs the LEDs in

Ccommurieanen with g

L DOWET SOUTCE:

g o
YR Ed
K

53:13-37

In FIGL 16 a headiamp 378 of a land, sea or aiv vehicle 271 18 shown
in front view 272, side view of a section 273 and top view of a
section 374, A discreet SLS light source such as an LED 278 waith

specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and aimning relative to the vehicle,
such as straight ahead, and or downwards and or oft towards the
vight or feft. The SLS may have ove junction and be monochromatic
or have a many wnctions and provide a wide spectral power
distribution and the power to the SLS may be varied. An SLS ca
also be a “white” LED. For example a typical “whate” LED such as
a Luxeon® white LED such as LXHL-XXXX will have a eolder
| “bluish” 4,5300K color teroperature. LED 277 at a second location
within the same cluster may have a similar or dissimitar atming,
wavel ength and spatial light distnibution. The concept cluster shown

- by the dashed lines, is used to deseribe a control function and is not
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glegirome circuitry

apparatus for the

- source” means any system that s capable of receiving ar

- controlled powering of the

LEDS and other of the

Yluminating devige

- elements,

ecessartly related to contiguous placement. In ge neral a ciuster

- may be deemed a separate grouping due to a function 1€ performs,

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

clusters, such as high beam function versus a second

- chuster 278 which may provide a parking light function, The same

N

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

functions and thus clusters may overlap and be discontinuous

173416

- Asused heretn, the term “light source”, LED or “solid state hight

o)
,.M
:-+
=
hed s
Lyl
2y
oy

- signal and producing lght in response to the signal. Thus, the term

- “light source” should be understond to include light emitting dicdes

of all types, light emitting polviuers, semiconductor dies that

produce or emanate light in response to current, organic LEDg,
electro-luminescent sirips, and other such systems. Tncandescent aad
discharge light sources are also inchuded and multiples of :
incandescent and discharge light sources also provide a digital
tuminatre. ln an embodiment, a “light source” may refer to 4 stngle
fight emttting diode package moluding multiple semiconductor LED

- dies that are individually contrelled.

- Claim 6 of the ‘551 patent
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. ONE OF INOLE PIOCRESOIE,

L OnE OF TNOTE SENSOIS,

including one or more

- cameras, plaged on the

- structure for detecting

- coordinate-specific

nformation about the

- illuminated area and

- posiioned 1o capture an

- controiles
- controller, controller or computer” can be
- encompass any device having

- executes instructions ff

Claim 6 of the ‘551 patent

- electronics unit 7. Logic

- or shuts off the power 10 one or mor

- desired change. That is, the

- image of at least two other

vehicles, at Jeast one of

- commumeangn with

YOwWer, and i

L communication with at

Fleast one of the one o

| (NOTE PrOCEssOrs;

- may be used: A photo detector with specifi

the intensity of each excited die as it s te

- visual sensitivity curve. Th

- capable of forming an im

- 18:23-29

In a preferred embodiment the DLF is provided with an onboard

The controlier may be a computer board, ermbedded

- deviee, a Digital Sigual Processor, etc. Tu general, the term “logical

broadly defined to
contred circuiiry or a processor which

£

rom a memory medium,

25:34-42

- o a preferred embodiment the DLF contalns fogie control

controb electronics unit, 7, recetves input

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

from manual control button 9 and increases or decreases or rns on

2 of the SLS o0 effect the

i’.?.,

> consired fogic unit 7 has store

parameters for intensity and spectral distribution and operates the

- MSLN lamp within the predefined range.

- 28:833-87
~ Sensors R include any of the following: Hight, temperature and

motion detection devices Two types of optical detection sensors

¢ spectral sensifivity 1o

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

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

& wide spectrumn photo detector that frvespective of eolor measures

st fired, based on the eve
g optical sensor may be lensed aund

that 1s a camera and the detector may

¥
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- be a detector arvay of photodiode pixels. The detector ar ray may be
& CMOS or COD VSLT array and may be monochromatic or color
as to a monochromatic or digital camera. Such arrays are readily
available in mega- pixel resolution.

- acontroller, including at = Claim 6 of the ‘551 patent

least one of the one or

. more processors, 25:34-52

- integrated with the - In a preferred embodiment the DL containg Jogic control

- structure via mounting, in  slectronics unit 7. Logic control electronics unit, 7, receives input

- communication with the | and/or feedback from motion, intensity and/or spectral sensors 8, or
- LED controlling power - from manual control button 8 and increases or decreases or turns on
- electronic circuitry - or shuts off the power to one or more of the SLS to effect the

[

. apparatus, said controller esived change. That is, the control logic umit 7 has stored

o

- arranged to process the arameters for intensity and spectral distribution and operates the

el
_.§

- information communicated = MSLS lanp within the predefined range The control unit may

-

- from the cameras and to  include a DSF or computer with storage media, computer

- automatically control the  afgorithms, signal input and output electronics, analog to digiial

- light provided to the - converters, and communications elernents fo carry oul intensity,
- illuminated area; and - distribution, dimming and color balance control. Computer

algorithrus and instruction sets TA are fnduced by the logical

controiler to manupulate data, calculate results generate output

signals and maintain the operating parameters within the
specifications. Measured parameters are checked against the stored

- parameters and the coniral circuttry adpusis the power to SLS.

4
}

Cthe external controller 279 which recetves traffic data from

s 288

Qs
3R
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25:42-50
The ¢

- memory storing

instructions that, when

. executed by one or more

- processors of the

controller, enable the

- controller to:

determine a first cluster of

the LEDs iluminating at

east a first portion of a first

inpart on deta fromoone or

more of the  sensors

indicating a first position

associated  with the  first

- other vehicle;

media, computer
~analog to digital

- out intensity, distnibution, dumming and color b

logical controller i

- performs us fur

" 53:13-37

in front view 372

1 section 274, A discreet SLS Hght

- chistrtbution, color wavelength and aiming relative t
- such as straight ahead, and or dows

vight or left The SLS w

- distribution and the power to the S8 mw
also be a “white” LED. For example a typieal “whit

& Luxeon® white LED st

ontrol unit may melude & DRP or computer with storage
algorithms, signal fnput and output electronics,
converters, and conumunications elemenis to cary

alance control.

- Computer algorithms and instruction seis 7TA are induced by the

mantpulate data, caloulate results generate

- output signals and maintain the operating parameters within the

g RS
- apecilications.

R4:45-47

The controlier 279 will addresses the power supply of each DLF

headlamp 278, 296 and 294 mdependently such that each lamp

N

fions separately.

in FIGr 16 a head ”i*.mp 270 of a land, sea or air vehicle 271 15 shown

v k]

, stde view of a section 373 and top view of a

purce such as an LED 275 wath

i/:
\4)

specific location within the cluster 276 has a specific spatial hght

o the vehicle,
wards and or off towards the
monochromatic

wwy have one junction and be

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

wied, An SLE can

ay be v
¢” LED such as

wch as LXHL- XXX will have a colder

- “bluish™ 4,500K color temperature. LED 277 at a second location

v oo

within the same cluster may have a similar or dissimilar aiming

- wavelength and spatial Hght distribution. The concept cluster shown
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- by the dashed lines, is used to describe a control function and is not
necessarily related to contiguous placement. In general a cluster
may be desmed a separate grouptng due to a function it performs,
either exclusively or i conjunction with other clusters or sub-
clusters, such as bigh 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.

A possible control systern for such purposes s described i ULS. Pat
Ng. 6,281,632 by Stam, et-al from Aug 28, 2001 uided: A
Conttnuously variable headlamp control incorporated herein by
reference. The pateot describes how continuously vanable

headlamps offer greater Hexibility for roadway tHlunination but

offer challenges 1 automatic control design. Each continuously

~

wwwic headlamp has an effective Hhumination range varied by
| changing at least one parameter from a set including hortzontal
direction aimed, vertical direction atmed, and intensity emitted.
Staro discloses a system for antomatically controlling continuously

"

ehicle includes an imaging

H

variable headiamps on a controlled v
system capable of determining lateral and elevational locations of
- headlarops from oncoming vehicles and tail lamps from leading

vehicles,

45:45-57

o another embodiment using the camera 197, the controller 198 8

wnstructed to identify and track a roving speaker duning a video
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&

target atiribute as 18 known in the art of object tracking. The
signaling device can be a laser ight pointer 202 atmed at the camera
ot a hand held remote control 281 in communication with the |
camera vision system. The controller 198, based on the camera input
runs the pattern recognition routines, derives the coordinates and |
generates instructions to drive the specific hight sources with

atmings which will project Hight at the speaker as the speaker move

i ahout the room.

:25-36

ook,

The present tovention is 1o the field of radiation producing devices,
More particularly, the present invention 18 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, Gevneral ighting fortures
otherwise known as luminaires will be used as the primary example
white other irradiating devices such as infrared heaters are covered

as well, The mvention relates to multiple Hght source iHluminating

:
e

o
o
o
=]
A
o0

devices imtended 1o replace incandescent, fluorescent and HID

huminaries in general and specialty lighting applications.

95:3-14

There has thus been shows and de scribed, among other things, a
mltiple-source hghting technology which allows for the design and
construction of iluminating devices. Many changes, modifications,
varigtions and other uses and applications of the subject tnvention
will, howsver, become apparent to those skilled in the arnt after

onsidering this specification and the accompanying drawings which |

’ﬁ
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disclose the preferred embodiments thereof Al such chan s,
- modifications, variations and other uses and applications which do
- not depart from the spirit and scope of the invention are deemed to be

IS

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

3

- of the following claims.

diminish glaring 52:54-53:4

Humination of the Drst Additional features can include an optional very narrow Hashlight
other vehicie by a first type of beans. Present day LEDs come i very namrow aunings such
change 10 one o maore as two half angle § degrees which may not be narrow enough {a 10
charactenistics of first light meter spread for 150 meters down the road which may be

of at feast the fizst cluster; sutficiently aimed to the right) but wath need, smalier angles are also

feasible. Such a beam at the correct narrow alming can continue o
- illuminate tar ahead (in high beam) without blinding oncoming

- raffic. Analysis by a detector or an imaging systern of the oncoming

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

- determine which exact aiming is the maximum allowable for any

- given traffic sttuation and road layvout

- Using color and pattern recogrution technigues it is possible to
- determine what is a sign. It i3 then possible to provide the equivalent |
- of “task lighting” and use the controlier and properly aimed SLS to

follow and Hluminate distant overhead and roadside signs for a

- longer time, yet not blind oncoming tratfic due to the narrow beam.

2:14-22

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

P

rm

spot” beam at the correct atming with a general area lighting
“flood” beam nto one fodture. The digital highting fixiure 18

- positioned according o recommended lighting practice near a

49
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- workstation and correctly oriented such that the DLF ¢ gives a wide
- {though stiil controiled, so as not to cause glare on & computer
- display) general Humination distribution as well as a narrow

- distribution atmed at the desktop for lugh intensity task highting,

452744

In a further ADLF mntelligent lighting systern improvement over
prior-art practice, machine vision 1s used t¢ control surrounding
luminance. A prime example i€ an office apphestion where a
computer Visual Bisplay Terminal is 1y use. This is an application
where the quality of the localized task lighting 18 important,
Contrast plays a major role in seeing and glare plays a role in
producing veiling reflections as causing fatigue. The correct
Hluminating solution involves the control of surrounding
luminances. A prior art workstation design will include partition,
carpet, cetling and desk surface reflectance which reduce the
luminance i the workers field of view. Using the ADLFs ability to
recognize the computer soreen chair, desk and surrounding foor and
ceiling, the tuminance 1o lux on gach elerment is vared to obtain
the optimal luminance. That now aliows any color scheme to be

]

- used by the interior designer on the work cell decor. The ADLY will
- control the fuminance by varying the spatial light intensity

- distribution over the different surfaces.

1:28-36
The present tovention is i the field of radiation producing devices,
More particularly, the present invention 18 in the technical field of
lighting fixtures. However, radiation used for beadlamps, heating,

et viston, UV or visible light curing, medical Xerays and other
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radiation uses are coverad as well, General lighting m;t e
otherwise known as luminaires will be used as the primary example
wiitle other trradiating devices such as infrared heaters are covered
vell, The invention relates to wultiple hght source iii{!ﬁ'}i;’lzitiiag
devices wntended 1o replace incandescent, Huorescent and Hi
luminaries in general and specialty lighting applications.
8314
There has thus been shown and descoribed, among other things, a
multipte~source Highting technology which allows for the design and
construction of Hiuminati ng devices. Many changes, modifications |
variations and other uses and apphications 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 invention are deemed to be |

o

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

3

- of the foliowing claims.

- determine & segond, - 53:13-37
- different cluster of the In FIG. 16 a headiamp 370 of a land, sea or air vehicle 271 is shown

Sk

- LEDs iluminating atleast | in front view 272, side view of a section 273 and top view of &

a second pottion of a section 374 A disereet SLS light source such as an LED 278 with
econd other vehicle based | specific location within the cluster 276 has a specific spatial light

at least in part on the data. ¢ distribution, color wavelength and aiming relative to the vehicle,

Cindicating a second - such as straight ahead, and or downwards and or off towards the
position assoctated with,  vight or left. The SLS may have ove junction and be monochromatic
the second other vebigle, or have a many junctions and provide a wide spectral power
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- distribution and the power to the SLE may be varied. An SLS cas
also be a “white” LED For example a typical “whate” LED such as
a Laxeon® white LED such as LXHEL-XXXX will have a colder
“hiuish” 4,500K color teroperature. LED 277 at & 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 hnes, 18 used to describe a control function and 13 not
necessartly 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 parking hght function. The same

N

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

3

- functions and thus clusters may overlap and be discontinnous.

§2:27-43
- A possible control system for such purposes is described in US. Pay

- No. 6,281,632 by Stam, et-al from Ang. 28, 2001 uded: A
- Continuously variable headlamp control incorporated herein by

o

veference. The patent describes how continuously variable

hem%iamp% offer greater flexibility for roadway iumination but
- offer challenges in automatic control design. Each continuousty

- variable headlamp has an effective lumination range varied by
changing at least one parameter from a sef including horizontal
- divection atmed, vertical direction aimed, and intensity emitted,

- Stam discloses a system for .utmnaﬁaaﬁiy controliing continuously
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- headiamps from oncoming

- vehicles.

45:45-57

fn another embodunent using the camera 197, the controller 1881

| instructed to identify and track a roving speaker during a video
presentation. A signahing device 13 used by the spesker to allow the
pattern recognition program to initially lock-on and recognize a
target attribute as is known o the art of object tracking. The

signaling device can be a laser Hght pointer 282 aimed at the camera
or a hand held remote control 201 in communication with the

camera vision systern. The controller 195 based on the camera ﬁpm |
rums the pattern recogration routines, derives the coordinates and
generates nstructions to drive the specific light sources with

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

~about the roor.

12534
- The present invention is in the feld of radiation producing devices,

i

- More particnlarly, the present fnvention is in the technical feld of

highting 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 hight source tluminating
devices intended to replace incandescent, fuorescent and HID

- lominaries iy general and spectalty lighting applications.
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There has thus been shown and described, among other things, &

b

mudtiple-source Hghting technology which allows for the design and

,.,‘

- construction of luminating devices. Many

o

changes, modifications,
vasiations 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 apphications which do
aot depart from the spint and scope of the invention are deemed to be
covered by the invention without departing from the spint ot scope
of the following claims.

diminish elaring 52:54-53:4

i

illemination of the second. - Additional features can include an optional very varrow flashiigh

- other vehicle by a second type of beam. Present day LEDS come in very narrow aimings such

- change £0 00 OF Mo a3 two half angle 8 degrees which may not be nartow enough (a 10
- charactenistics of second. meter spread for 150 meters down the read which may be

lightof at least the second, | sufficiently aimed to the right) but with need, smaller angles are also

&

- different cluster, - feastble. Such a beam at the correct narrow aimning can continue (o
- illuminate far ahead (in high beam) without blinding oncoming

traffic. Analysis by a detector or an imaging systent of the oncoming
- vehicles position (using its headlights for example} can be used to
- deterrmuoe which exact aiming 1§ the maximum allowable for any

- given traffic situation and road layont.

Using color and patters recognition techrmigues it 1s possible to
determine what is a sign. 1 18 then possible to provide the equivalent |

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

54
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]

- follow and iHuminate distant overhead and roadside signs for a

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

22:1422

v DLF it i possible to combine a task Heht having a very narrow
| “spot” beam at the correct alming with a general area Hghting
“flood” beam into ene fixture. The digital lighting focture 13
postiioned according to recommended lghting practice near a

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

- clispiay ) general ilumination distribution as well as a narrow

- distribution aimed at the desktop for high intensity task lighting,

fo a further ADLY tntelligent highting system tmprovement over
prior-art practice, machine vision 1s used to condrol surrounding
huminance. A prime example is an office application where a
computer Visual Display Terminal 1s in use. This is an application
where the quality of the localized task hghting 15 important,
Contrast plays a major role in seeing and glare plays a role in
producing veling reflections as causing fatigue. The correct
iluminating solution wovolves the control of surrounding
luninances. 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
vecognize the computer screen chaty, desk and surrounding floor and

ceiling, the dluminance in fux on each element s varied to obtain

o)

- the optimal luminance. That sow allows any color scheme to be
- used by the interior designer on the work cell decor. The ADLF will
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- contred the luminance by varying the spatial light in sf:‘g'%itv

- distribution over the different surfaces.

12536

| The present invention is in the field of radiation producing devices.
More particuiarly, the present invention 18 in the technical field of
highting 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

5

- otherwise known as luminaives will be used a

"

the prumary example
while other trradiating devices such as infrared heaters are covered

as well, The invention relates to multiple hight source tluminating

devices intended to replace incandescent, Huorescent and HID

lominaries in general and specialty hghting apphications

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

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

2]

- construction of luminating devices. Many changes, modifications, |

- vanations and other uses and applications of the subject nvention |

iy

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

considering this specification and the accompanying drawings which
disclose the preferred embodiments thereof. AH cuch changes

modifications, variations and other uses and applications which do
not depart from the spirit and scope of the 1vention are deemed to be
covered by the wvention without departing from the spirit or scope

- of the tollowing claims.
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- wherein the first and

- second changes decrease

. intensity of first emission

from the first cluster and

- second emission from the

- workstation and corr

- second cluster relative to a

third emission, from the at

least one headlamp,

- illuminating an area

between the first and

- second portion.

Fdistribution atmed at

- where the guality of the focalized

- Contrast play

luminance io the

ceiling, th
- the optimal fuminance. That now all
- used by the interior designer on the work

- controf the fuminance by s

22:14-22

“flood” beam nto one focture. The digital hghting ik

- posittoned according to recommended lighting practice n

rectly orignted such
(thoueh still controlled, <o as not to cause glare ¢
(though still controlled, o as not to cause glare on a

ceneral Hluomination distribution as well as

5

the deskic

45:27-44

task lighiing 1s
& o

3 ™

k)

]

-cell decor,

varying the spatial light int

- distribution over the different surfaces.

yp for high intensity task

ows any color scheme

Ina DLF it is possible to combine a task Hght having a very narrow
“spot” beam at the correct auming with a general area iighung

car a

that the DLF gives a wide

Mﬂd}"‘luan

S a Barrgw

1

hghting,

In a further ADLEF intelligent lighting systern improvement over
priot-art practice, machine vision is used to control surrounding
luminance. A prime example i€ an office apphestion where a
computer Visual Edisplay Terminal is o use. This is an application

smportant.

arolein

s a major role in seeing and glare plays
- producing veiling reflections as causing fatigne. The correct

dhuminating solution involves the control of surrounding

- luroinances. A prior ant workstation design will include partition,
rpet, cetling and desk surface refleciance which reduce the

workers tield of view. Using the ADLFs ability 1o
- recognize the computer sereen chair, desk and swyounding Soor and

e tluminance in lux on each element 18 varied to obiain

{0 be

The ADLF wall
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1:25.36
The present invention 15w the field of radiation producing devices,
Maore particuiarly, the present tnvention is tn the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as luminares will be used as the primary example

while other irradiating devices such as infrared heaters are covered

as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended to replace tncandescent, fuorescent and Hi
furminaries v general and specialty lighting applications.
8314
There has thus been shown and described, among other things, a
muitiple-source lighting technology which allows for the design and
consiruction of iliur g devices. Many changes, wodifications,
variations and other uses and applications of the subject invention

H 3

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

,

- considering this specification and the accompanying drawings which

Ediscisse 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 desmed to be

covered by the invention without departing from the spirtt or scope

-~ of the following claims.

58
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41. (New) _The

illuminating device of

claim 40, wherein:

the data includes image  S2:27-42
datas - A possible control system for such purposes is described in US. Pat.

No. 6,281,632 by Stam, et-al from Aug, 28, 2001 fifled A
Continwousty variable headlamp control incorporated heremn by
reference. The patent describes how continuously variable
headlamps offer greater Hexibility for roadway dlumination but

offer challenges in automatic control design. Each continuously

- variable headlamp has an effective llumination range varied by

- changing at least one parameter from a set including horizonial
direction aimed, vertical direction aimed, and intensity emitied.

Stam discloses a systers for automatically controlling continuously

N

rariable headiamps on a controlled vehicle includes an imaging

P

yatem capable of da‘i@rmining lateral and elevational locatons of

headiamps from oncoming vehicles and tad lamps from leading

vehicles.

- at leastone of the

- second chapge fo - The discrete hight emitting elements by operating and not operating,
- characteristics of light - at full power or at a fraction of, etther partially or in unison,
associated with at least - generate light with optimal intensity, spectral distribution, and

- one of the first or second. spatial distibution of intensity and spectral distribution for the

cluster of LER s includes.  viewing task at hand.

- atlsast one of a changs 1o

ntensitv, Or a

e

2

[

foolorn

change of at least one LED
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E of the

| a non-emitting state:

of the first

- at legst oug

- cluster or the second

- cluster includes a plurality

ofthe LEDs and at least

- one of the first cluster or

Tuster includes

- control function ¢

- placement. In general a cluster may be deemed a separate grouping

the second ¢

- non-contiguous LEDS:

with other

- function. The sam

- disc

P R32737

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

and i3 not necessarily related to contiguous

due to & function 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 light

¢ SLS may be used, albeit at difforent intensities,

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

OREHBUOUS,

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

- recognition routines, derives the co

- nstructions to dnve the specific hght sources

- each SLN individua

retiecin

- More particularly, the present invention §s in the techn

The controtier 193, based ovn the carera input runs the pattern
ordinates and generates

with aimings which

- will project bight at the speaker as the speaker move about the

FOOML.

25:59

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

ity is controliable by optical elements §, such as

ve surfaces and or refractors, and may be electronically

- variable optical elements.

122536

~ The present tnvention is in the field of radiation producing devices.

cal field of
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; ~ emitted by the first cluster

exiting the headlamp:; and

- lighting fixtures. However, radiation used for :zﬁadiarpgm heating,
night vision, UV or visible Hght curing, medical Xerays and other
vadiation uses are covered as well. General lighting fortures

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

while other irradiating devices such as infrared heaters are coverad

- as well. The ivention relates to muitiple light source tluminating
devices intended to replace incandescent, fluorescent and HID

luminaries in general and specialty lighting applications.

95314

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

5

mudtiple-source Hghting technology which allows for the design dmﬁ
- construction of tluminating devices, Many changes, modifications,

- variations and other uses and applications of the subject nvention

vitl, however, becoms 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, varations and other uses and applications

o~

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

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

the determination of the

- second cluster mcludes

selection of the second

Ecius:t - based at leastin

o~

| part on known gimings of

Lizht associated with the

- second cluster having a

- correlation to the second

The controlier 198, based on the camera input runs the pattern

- recognition routines, dentves the coordinates and generates
- nstructions to drive the specitic light sources with ainungs which

- will project Hght at the speaker as the speaker move gbout the
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| atmmings based at least

ne of

Cpartonab leasio

- known dizectionality of

light emitted by the second

cluster or known

drectionality of hght

emitted by the second

- clugter exiting the

headlamgp,

- otherwise kg
~as well. The invention relates

- deviges intended to replace incandescent, fluores

luminaries in general and specialty lighting applica

mudtiple-scurce Hghting technology whic

consiruction of Hluminating device

- which do not depart from the spirit ar

.S individualily is

variable optical elements.

112536

The

- More particularly, the present invention 1§ in the tochini
lighting fixtures. However, radiation used for headlamps, heating,

night viston, UV or visible Hght curing, medical Xerays

Py

radiadion uses are covered as well,

i

wit as luminaires will be used as the

while

3
H

s to muitiple Hght soure

95314
There h

ch allows o

s kaiﬁany cha.nge&

considering this Kp&fmﬁm wion and the accompanying

4
A
'Xi i

M

which disclose the preferred ernbodiments thereot.

changes, modifications, vanations and other uses

PTIMATy exa

v the

the subject inven

d scope of the tnvention

The direction of light exiting from the DLF as a whele or from
controtiable by optical elements 6, such as

- reflective surfaces and or refractors, and may be electronically

¢ present invention is in the field of radiation producing devices,

cal feld of

and other

eneral lighting fixtures

other irradiating devices such as infrared heaters are covered

e tHuminating

cent and HID

Ations.

1as thus been shown and described, among other things, a

e design dmﬁ
madifications,

Hon

e skilled in the art atter

drawings

such

and applications

AT
fcaiw
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- deemed {0 be covered by the invention without dwar*mo from the

- spirit or scope of the following clairs.

{New) The

Cdiuminating devige of

claim 49, wherein the

memory further stores

- instructions that, when

executed by one or more

processors of the

controller, enable the

- controifer o

identifv an upcoming road

- Present advances in automobile lighting §

- feature

- and color spectrum will be

| curvature along a road on

which the motor vehicle s

Hghting Systems which ald in seeing

- traveling, and

- features in the v

- and color sp

Ga d\

51:43-47

oy

nclude Adaptive Frootal-

k)

lighting Systems which aid in seeing arcund curves and other

>3 11 the road. In these systoms the lght distribution pattern

changed according to the instantaneocus

Lo

oad conditions at hand,

51:43-47

 Present advances in automobile lighting include Adaptive Frontal-

- around curves and other

oad. In these systems the Hght distribution pattern

&2

wetrum will be changed according to the nstantaneous

conditions at hand.

- accomunodate the

- upcoming road curvature

[

Dby adaptation of a hight

~

- patters of at least one of

hv at least one headlamps,

Hghting Systems which ald in seeing
- features

and color spectrum will be changed according to the

road conditions at hand. In thes

pattern and color spectrum will be

Present advances in automobiie lighting inchude Adaptive Frontal-

- around curves and other

in the road. In these systems the hight distribution pattern

stantansons

© systenis the lght distribution

5

changed according to the

instantaneous road conditions at hand. Thus, the headlamp now has

&)

- much more Hexibility than the high beam/low beam vanation of

today. At any instant in time the intensity, spectrum and beam
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the car may also let the headlamps system know of curves up ahead,

stem on

- one way traffic and others factors such the headiamp may be

- operated i the optimal mode at that instantaneous focation,

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 discrete light emitting elements by operating and not operating,

change of at least one LED

of the respective cluster to

a non-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

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

19:26-30

- at full power or at a fraction of, either partially or in unison,
 generate Hght with optimal intensity, spectral distribution, and
spatial distribution of intensity and spectral distribution for the

- viewing task at hand.

83:37-37

The concept cluster shown by the dashed Hnpes, 18 used to describe a
corttrad funcuion and 18 not vecessarily refated to contiguous
placement. In general a cluster may be desmed a separate grouping

- due to a function it performs, either exclusively or in conjunetion
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the second cluster includes

non-conticuous LEDs:

the determination of the

first cluster includes

selection of the first

cluster based at least in

function. The ¢

- The controller 1958 based on the camers tnput rung the

instro

. 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

licht emitted by the first

. cluster or known

 directionality of light

- will project light at the sp

- variable optical

emitted by the first cluster

exiting the headlamp:

- More particularly, ¢
lighting

night vision, UV or visible Hght «

- while

as well. The invention relates

luminaries in general and specialty Hightin

ame SLS may be used, albeit at different intensities,

for both the above functions and thus clusters may overlap and be
- discontinuous.

- 48:52-87

pattern

| recogmition routines, derives the coordinates and generates

ctions to drive the speaific light sources with atmungs which

caker as the speaker move about the

L rogm.

25:5-9

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

~each SLS individually is controtiable by optical elements §, such as

- reflective surfaces and or refractors, and may be electronically

elements.

12536

- The present invention i in the field of radiation producing devices.

the present invention s in the technical field of

fixtures. However, radiation used for headlamps, heating,

curing, medical Xerays and other

- radiation uses are covered as well, General lighting fixture

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

other irradiating devices such as infrared heaters are coveraed

to muitiple light source tluminating

- deviges intended o replace incandescent, fluorescent and HID

g apphications.

<
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88314

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

multiple-source highting technology which aliows for the design and
construction of tluminating devices. Many changes, modifications,
varations 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 wnvention are
deemed to be covered by the invention without departing from the

spirit or scope of the following claims.

the determination of the | $1:51-56

second cluster includes Atb any instant in time the intensity, spectium 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 car

- part on known aimings of  may also et the headlamps system know of curves 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 tostantanenus 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
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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

 illuminating device of

claim 42, wherein the

identification of the

- upcoming road curvature

is based at least in part on

map data and wherein the

- Present advances in automobile lighting {

- features

flexibility than the b

51:43-57

nclude Adaptive Frootal-

by

lighting Systems which aid in seeing arcund curves and other

i the road. In these systems the hght distribution pattern

- and color spectrum will be changed according to the instantaneous

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

tgh beam/low beam vartation of today. At any
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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

- conditicns

lighting Systems which aid in s

- one or more of the sensors

instant in time the intensity, spectrum and bearo pattern of

of the vehicle and wherein

the adaptation of the light

pattern is based at least in

part on the sensor data.

- trattic and other
optimal mode at that instantasecus focation

to envirenmental surronndings s

- 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 headiamps systern know of curves up shead, one way
traffic and others factors such the headlamp may be operated in the
optimal mode at that instantaneous location. With sensors sensitive

o envivonmenial surroundings such as ambient Hght, fog or snow

etc. lighting can be adapted to the optimal operating

- regime,

51:43-57

- Present advances in antomobile highting include Adaptive Frontal-

seing around curves and other

features in the road. In these systems the Hght distribution patters

and color spectrum will be changed according to the instantaneous

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

- Hlexibility than the high beam/low beam variation of today. Atany

,..u

“the

headiamp may be varied as a function of the drivers intent, lay of
- the road and environmental tactors. A GPS system on the car may

- alse let the headlamps systern know of curves up ahead, one way

factors such the headlamp may be operated in the
. With sensors sensifive

wch as ambient light, fog or snow

- conditions ete lighting can be adapted 1o the optimal operating

| regime.

68
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10, (New) The 25:5-9

- duminating device of - The direction of light exiting from the DLF as a whale or from each

- claim 40, further ingluding - SLS individaally is controllable by optical elements 6, such as

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

lements.

,.,
=
=
]
.
<
Lo
£
o
f*y)
=
@
]

&
=
o
3'.33
g,
@

control elemenisiog

Heht emitted from one or

Cmore of the LEDs

25:5-9

~

{lluminating device of - The direction of Hgh

t exiting from the DLF as a whole or from each

such as

>

claim 46, wherein the - SLS 1ndividually 1s controllable by optical elements &

- o o

optical contrel slements reflective surfaces and or refractors, and may be electronically

inglude at least one of one.  variable optical elements

- or more reflectors,

- refractors ot lenses.

48 {New) An illuminating | Claim 6 of the ‘551 patent

- deviee having automatic

- gontrol of light provided i

- an iHuminated area

5 structare for Claim 6 of the ‘551 Patent

- ingorpors

devige elements, wherein

| the structure comprises a

- motor vehicle:
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53:45-54:.47
Thus when following another vehicle, assuming, as drivers have
reported, that they find vellow incandescent colored hsfadiampa fes
offending than the HED blue-white color, the external
controdler 279 which receives traffic data from sensors 288
cluster 281 would be used to Hluminate around a corner. Thus when
the turn todicator bas been selected or the steering wheel has been
rotated by the dover, the DLF headlamp 1s powered by the
controller to tuminate sideways at angles which according to the
speed of travel is correct. (A dover can't make a 90-degree umn
fraveling 90 kph but from a stop, the turn may be around & coroer.)
In 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 tess outwards and SLS 284 angled

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

o

- vehicle) of the more angled SLS 284, closer in for tluminating

o

- sharp turn, than that of the less angled SLS 283 for a shallow curv

€]
b
o
Corn
¢
o
iy
e
ot

ctional view 273 shows a general downward siming with

- SLS8s of front view 272 cluster 288 corresponding o
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- cluster 286 shown from the side.
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i

downward such as for a stow driving as 1o a parking light type of
apphcation where the idea is not to cause glare vet be sgen. The
parking hght function can also be done with higher angled LEDs by
just lowering the intensity (o very low non-glaring intensities,
Cluster 287 of the front view would be the main Hluminating
workhorse and 15 shown inside view 373 as angled SLSs in

cluster 288 and top view 274 as cluster 28%. The top
cluster 276 shown in side view 273, as 290 would perform alone or
w tandem with part of 287 the high beam lighting function. . In
one embodiment the digial headlamp carries out all the functions in
a stogle unit 27¢. S8L&s have different focations and
atmings 391 and 292 1o carry out the functions. In another
embodunent 293 the spothight sign luminating function or comer
lighting function is 11 a separate package 294 with its aiming 298
The low and b igh beam lighting s accomplished with
fixture 296 and its general aiming 397, The separate units may be
dictated by design or sales considerations and yield more flexibility
bt are within the scope of the overall integral digital lamp headlight
device. The controlier 279 will addresses the power supply of each |
DLF headlamyp 27%, 396 and 294 independently such that each lamp

- performs its functions separately.

aplurality of individually . | Claim 6 of the ‘551 patent
controliable LEDs |

incorporaied in the

structure via at least one

headlamp mounted o the

71
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- structure. each headlamp

| including at least one of

the LEDs the LEDs in

Ccommurieanen with g

L DOWET SOUTCE:

g o
YR Ed
K

53:13-37

In FIGL 16 a headiamp 378 of a land, sea or aiv vehicle 271 18 shown
in front view 272, side view of a section 273 and top view of a
section 374, A discreet SLS light source such as an LED 278 waith

specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and airaing relative to the vehicle,
such as straight ahead, and or downwards and or oft towards the
vight or feft. The SLS may have ove junction and be monochromatic
or have a many wnctions and provide a wide spectral power
distribution and the power to the SLS may be varied. An SLS ca
also be a “white” LED. For example a typical “whate” LED such as
a Luxeon® white LED such as LXHL-XXXX will have a eolder
| “bluish” 4,5300K color teroperature. LED 277 at a second location
within the same cluster may have a similar or dissimitar atming,
wavel ength and spatial light distnibution. The concept cluster shown

- by the dashed lines, is used to deseribe a control function and is not
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glegirome circuitry

apparatus for the

- source” means any system that s capable of receiving ar

- controlled powering of the

- LEDs and gther ot the

Yluminating devige

- elements,

ecessartly related to contiguous placement. In ge neral a ciuster

- 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

- chuster 278 which may provide a parking light function, The same

N

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

functions and thus clusters may overlap and be discontinuous

173416

- Asused heretn, the term “light source”, LED or “solid state hight

o)
,.M
:-+
=
hed s
Lyl
2y
oy

- signal and producing lght in response to the signal. Thus, the term

- “light source” should be understond to include light emitting dicdes

of all types, light emitting polviuers, semiconductor dies that

produce or emanate light in response to current, organic LEDg,
electro-luminescent sirips, and other such systems. Tncandescent aad
discharge light sources are also inchuded and multiples of :
incandescent and discharge light sources also provide a digital
tuminatre. ln an embodiment, a “light source” may refer to 4 stngle
Ewhi mitting diode package ncluding multiple semiconductor LED

- dies that are individually contrelled.

- Claim 6 of the ‘551 patent
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- one of more progessors, 18:23-29

in a preferred embodiment the BLF 18 provided with an onboard
controller. The controlier may be a computer board, embedded
device, a Diguial Sigoal Processor, ete o general, the term “logical
controller, controller or computer”™ can be broadly defined to
encompass any device having controd circuitry or a processor which

e

- executes instructions from a memory medium.

L OnE OF TNOTE SENSOIS, - Claim 6 of the ‘551 patent

including one or more

cameras, placed onthe 25:34-42

structure for defecting fn a preferred embodiment the DLF contatns logie control
coordinate-speciiic electronics untt 7. Logic control electrontes unit, 7, recetves mput
wnformation about the and/or feedback from motion, intensity and/or spectral sensors 8, or
iHunvinated area, at least from manual control button  and increases or decreases or furns on
one of said camerss in or shuts off the power to one or more of the SLS to effect the
communication with destred change. That is, the contrad logic unit 7 has stored

power, and 1o parameters forintensty and spectral distribution and operates the
comununication with _at MBSEXN lamp within the predefined range.

least oneof the one o

| IBOTS DUOGESIONS, - 285:83-87

Sensors 8 include any of the following: light, teroperature and
motion detection devices. Two types of optical detection sensors
may be used: A photo detector with specific spectral sensitivity 1o
detect a specific color, For example a standard red, blue and green
| set which would then indicate how “white” the light is. Alternately,
& wide spectrum photo detector that irrespective of color measures
the intensity of each excited die as 19 test fired, based on the eve

- visual sensitivity curve. The optical sensor may be lensed and

- capable of forming an im that is 2 camera and the detector may

¥
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- e a detector array of photedicde pixels. The dcte:f:mr array may be
& UMOS or CCT VSLT array and may be monochromatic or color
- as tn 8 monochromaltic or digital camera. Such arrays are readily

- available in mega-pixel resolution.

- a controller, including at

leastone of the one or

| MOTS PIOCESSOS,

unegrated with the

structure via mounting. in

- In a preferred embodiment the

- commumeatnen with the

- LER controliing power

- electronic irouitry

| apparatus, said controlier

- arranged 1o process the
information,

communicated from the

Ccameras and to

- automatically control the

light provided to the

illeminated area; and

- electronics unit
- and/or feedback from motion, intensity and/or speciral sen
- from manual

- or shats

[

GO
_.§

- converters, and commumcations el

- distribution, dimming and color balanee «

~controiler to manipulate data,

signals and maimal

- Claim 6 of the ‘551 patent

25:34-52

> DBLF containg logie control

7. Logic control electronics unit, 7, receives input

sors 8, or

control bution 8 and increases or decreases or turns on

oft the power to one or more of the SLS to effect the

esived change. That is, the control logic umit 7 has stored

o

arameters for intenstty and spectral distribution and operates the

ASLS larmop within the predefined range. The control unit may

inclade a DSP or computer with storage media, computer

algorithms, signal input and output electronics, analog to digital

ements {0 carry out intensity,

>

control. Computer

- algorithms and instruction sets TA are induced by the logical

calculate results generate output
i the operating parameters within the

specifications. Measured parameters are checked against the stored

- parameters and the coniral circuttry adpusis the power to SLS.

4
}

Cthe external controller 279 which recetves traffic data from

s 288

O
378
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25:42-50
The ¢

Memorv storng

L instructions that, when

- executed by one or more

- progessors of the

- controifer. snable the

illumingte a portion.of at

- least one obiect, indicated

aia rom at least one

Y 1
.
CDY G

- ofth

- output 3

- The digital

€ Ue QF IIOre SensQrs,

crnes

by selecting a first cluster

of the LEDSs to emit first

aards a

Licht diregted tow

area including the ai

st

- enginee

Jamp such that

- least the portion of at least

ot the first ares

- one.gbies

- determined based at least

on the data, the first

- inpart

selecied based at

- cluster

leastin part on knowa

- atmings of light associated

media, computer
analog to digital
out intensity, dis
Computer algor

logical controller
g e
- specifications.

R4:45-47

The controller

headlamp 278, 396 and 294 independently such that e

N

- performs us fur

signals and maintain the operating parameters within

ontrol unit may melude & DRP or computer with storage

algorithms, signal fnput and output electronics,
converters, and conumunications elemenis to cary

sritstion, dimming and color balance control.

ithms and instruction seis 7A are induced by the
snerate

the

manipulate data, caloulate results ge

279 will addresses the power supply of each DILE
gach lamp

fions separately.

Highting concept i3 extendad to transportation vehicle

Hications. A headlamp for an automobile uses muluple hght

spurces based on electro luminescence of semiconductor junctions,

- The proposed us
- spectrum and le
- controls and fixtures. The digital electronic lamp utilizes
- off without delet
- fime s not part o

D device, 1s an ¢l

orrect aiming, iHomination level

ring function i.e. the correct lig

the digital lamp obviates the peed for addiional by

igue approach is to combine the lighting
i distribution, color
the

vel necessary for the visual task at hand into

ght

4

/4 the

energy and has over 100,000 hours lifetime versus 2000 for an
automotive incandescent lamyp and can be rapidly switchaed on and

eriously affecting hifetime. {Quite the opposite, off

of the litetime). The multiple light-source, digital

ectronic headlight which provides the driver with the

L and distribution {e.g. parkang
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with the first cluster {ights, low beam, high beam, lighting around curves and corners) )
determined to correspond based oninput from the velucle's speed, steering wheel position,
1o the first area, and the ‘n signal indicator and detection of approaching headlights.
first Lght determuned
based at least in part gn
classifving the object 81:43-82
based atleast in part on Present advances in automobile lighting include Adaptive Frouotal-
the data; and control Haht lighting Systems which aid in seeing arcund curves and other
erntited from the first features 1o the road. In these systems the hight distribution pattern
cluster divected towards and color spectrum will be changed according o the justantaneous
the first arga o be road conditions at hand. Thus, the headlarap now has much more
different 1n at least one flextbality than the high beam/low beam vanation of today. At any
emission characteristic instant 10 time the mtensity, specttum and beam pattern of the
based onthe Srst el beadlamp may be varied as a function of the drivers wntent, lay of
determination, from the road and environmental factors
second Heht omitted from
a second, different cluster S2:62-833:4
of the LEDs. divected Analysis by a detector or an imaging system of the oncoming
towards ong or more vehicles position {using s headlights for example) can be used to

- Hluminated second areas at determine which exact aimning 1s the maximum aliowable for any

acommen elevation with  given taffic sttuation and road layout.

- the first area and laterally

adiacent 1o the Qrst area, Using color and pattern recognition technigues it is possible to

deternmine what is a sign. 1t is then possible to provide the equivalent
of “task highting” and use the controller and property atmed SES to |

foliow and dluminate distant overhead and roadside signs for a

longer time, yet not blind oncoming tratic due o the narrow bear.

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



45:52-57

The controtler 188, based on the camera input runs the pattern
vecognition routines, derives the coordinates and generates
- instructions 1o drive the specific hight sources with airaings which

will project light at the speaker as the apeaker move abowt the room,

19:17-38

G
oty
iy
e
122
(]
-
¢
-t
[l
o
s
o
v--\
A

The basis of the invention 1s the use of a multitude

emitting sources {"digits”) to generate light. The hght control
elements can be applied on a per junction basis or on a “white”
color generating set grouping such as RGE or on a larger set which
may be conventent for manufacturing or other color rendering
considerations. The requirement for controllability is however, that
| the SLS output s defintive 1o relation to spectirum and spatial

- distribution.

The discrete Hght emitiing elements by operating and not operating,
- at full power or at a fraction of| either partally or in unison,
- generate hght wath optimal ntensity, spectral distribution, and

- spatial distribution of intensity and spectral distribution for the

viewing task at hand.

53:13-37

| o FIG 16 a beadlamp 278 of 8 land, sea or aty velucle 271 is shown

i front view 272, side view of a section 273 and top view of a

section 274, A discreet SLS hight source such as an LED 278 with
specitic focation within the cluster 276 bas a specific spatial bght

distribution, color wavelength and atmung relative to the vehicle,

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

right or left. The SLS may have one function and be monochromatic
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- or bave a many junctions and provide a wide spectral pm’» er
distribution and the power to the SLS may be varned. 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 g colder

| “bluish” 4,300K color teraperature, LED 277 at a second location
within the same cluster may have a similar or dissimilar aiming,
wavelength and spanal light distnibution. The concept cluster shown
by the dashed lines, s used to describe a control function and is not
nocessarily related to contiguous placerment. Tn genoral a cluster
may be deemed a separate grouping due to a function i performs,
etther exclusively or in conjunction with other clusters or sub-
clusters, such as high beam function versus a second

cluster 378 whick may provide a parking hght function. The same

both the above

oy

- SLA may be used, albett at differentintenaities, for

- functions and thus clusters may overlap and be discontinuous.

12836
- The present invention is in 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

Rt

"

night viston, UV or visible light curing, medical X-rays and other
radiation uses are covered as well. General lighting fixtures

| otherwise known as luminaives will be used as the primary example
while other irradiating devices such as infrared heaters are coverad
as well, The wvention relates to multiple ight source luminating
devices intended {o replace mcandescent, fluorescent and Hil

luminarnies in general and specialty highting apphications
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There has thus been shown and described, among w;:g + thing a

“‘§

&

multiple-source highting technology which allows for the design and
construction of iluminating devices. Many changes, modifications,
varigtions and other uses and applications of the subject wvention
will, however, become apparent fo those skilled in the ant m‘ie;
considering this specification and the accompanying drawings which
disclose the preferred embodiments thereoll Al 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 spirtt or scope

of the foliowing claims.

52:54-53:4

Additional features can include an optional very narrow Hashligh
type of beam. Present day LEDS cone in very narrow aimings such

as two half angle R degrees which may vot be narrow enough {(a 10

meter spread for 150 meters down the road which may be

suffictently atmed to the right) but with need, smalier angles are also

‘7 <

feasible. Such a beam at the correct narrow atming can continue to
lununate far ahead (in high beam} without blinding oncoming
tratfic. Analyais by a detector or an imaging system of the oncoming
vehicles position (using its headlights for example} can be used to |

- deterrmuoe which exact aiming 1§ the maximum allowable for any

- given traffic situation and road layout.

Using color and pattern recognition techrmigues it 1s possible to
- determine what is a sign. It is then possible to provide the equivalent |

- of “task lighting” and use the controller and properly atmed SLS fo

80
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- follow and iHuminate distant overhead and roadside signs for a

- longer time, vet not blind oncoming traffic due 1o the narrow beam.

22:1422

v a BMLF it 18 posaible to combine a task Hght having a very narrow
| “spot” beam at the correct aiming with a general area lighting
“flood” beam into ene fixture. The digital lighting focture 13
postiioned according to recommended Lighting practice vear a

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

- clispiay ) general ilumination distribution as well as a narrow

- distribution aimed at the desktop for high intensity task lighting,

fn a further ADLY intelligent lighting system improvement over
prior-art practice, machine vision 1s used to condrol surrounding
huminance. A prime example is an office application where a
computer Visual Display Ternunal 1 in use. This is an application
where the quality of the localized task highting is important.
Contrast plays a major role in seeing and glare plays a role in
producing veling reflections as causing fatigue. The correct
iHuminating solution wvolves the control of surrounding
luninances. 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
vecognize the computer screen chaty, desk and surrounding floor and

ceiling, the dluminance in fux on each element s varied to obtain

o)

- the optimal luminance. That sow allows any color scheme to be
- used by the interior designer on the work cell decor. The ADLF will
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- contred the luminance by varying the spatial light in sf:‘g'%itv

- distribution over the different surfaces.

12536

| The present invention is in the field of radiation producing devices.
More particuiarly, the present invention 18 in the technical field of
highting 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

5

- otherwise known as luminaives will be used a

"

the prumary example
while other irradiating devices such as infrared heaters are covered

as well, The invention relates to multiple hight source tluminating

devices intended to replace incandescent, Huorescent and HID

lominaries in general and specialty hghting apphications

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

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

2]

- construction of luminating devices. Many changes, modifications, |

- vanations and other uses and applications of the subject nvention |

iy

will, however, become apparent to those skilled 1o the art after
considering this specification and the accompanying drawings which
Edisa‘:ios& the preferred embodiments thereof. AH cuch changes

maodifications, vartations and other uses and applications which do
not depart from the spuit and scope of the imvention are deemed to be
covered by the wvention without departing from the spirit or scope

- of the tollowing claims.
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49 (New) The

- dlwoinating device of

o claim 48, wherein;

the data includes image  S2:27-42
datas - A possible control system for such purposes is described in US. Pat.

Mo, 6,281,632 by Stam, et-al from Aug. 28, 2001 tided: A
Continwousty variable headlamp control incorporated heremn by
reference. The patent describes how continuously variable
headlamps offer greater Hexibility for roadway dlumination but

- offer challenges in automatic control design. Hach continuously

- varable headlamyp has an effective illumination range varnied by

- changing at least one parameter from a set including horizonial
- divection aimed, vertical direction aimed, and intensity emitied.

~

Stam discloses a systern for automatically controlling continuously

N

rariable headiamps on a controlled vehicle includes an imaging

P

yatem capable of da‘i@rmining lateral and elevational locatons of
headiamps from oncoming vebicles and tad lamps from leading
vehicles.

the memory further stores = 19:26-30

instructions that, when The discrete hight emitting elements by operating and not operating,
executed by one or more at full power or at a fraction of, etther partially or in unison,
processors of the generate light with optimal intensity, spectral distnibution, and
controller, enable the spatial distribution 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 probiem by automatically sensing
- predefined glare level; - the angle of the headlamp assembly and will employ in veal tirne

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



only the properly aimed Hght sources to illuminate 50 as not to glare

o

)

- oncoming traffic.

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

i includes at least one of a . i
: Analysis by a detector or an imaging system of the cncoming

. pedestrian, a sign, or . . .
: vehicles posifion {using its headlights for example) can be used to

‘J

- another vehicle; . . o ( .
g - determine which exact aiming s the maximum aliowable for any

- given traffic sttuation and road layout.

\
xJ
A
4.
o
e
[¢)
o
[®]

Ising color and paitern recognition techniques ttis p

ool
=

- determoine what is a sign. It is then possible to provide the equivalent
- of “task highting” and use the controller and properly aimed SLS fo

o

follow and Hluminate distant overhead and roadside signs for a

&y

longer thme, yet not blind oncoming traffic due to the narrow beam.

Wavelength specific SLSs 1 the tnfrared or near Ulira Viclet
apectrum, not visible to the driver by the unaided eve are used for
cemmunication between vehicies and roadway controllers or toil
booths, Infrared SLY will provide radiation to be refected from
objects for night vision cameras. UV SLS are used for or
Hluminating UV fluorescent dyes in clothing bioyeles and baby

- carriages (o increase pedesinian visibility as is known in the art

122536
The present invention 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,

Ptk

- night viston, UV or visible hight curing, medical Xerays and other
vadiation uses are covered as well. General lighting fortures
- otherwise known ag luminaires will be used as the primary example

while other irradiating devices such as infrared heaters are covered

84
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g

- as well. The irvention relates to muitiple light source iumi inating
devices intended to replace incandescent, fluorescent and HID

luminaries in general and specialty lighting applications.

95:3-14

| There has thus been shown and described, among other things, a
mltiple-source hghting technology which allows for the design and
consiruction of tluminating devices. Many changes, modifications, |
variattons and other uses and applications of the subject 1uventic
will, however, become apparent fo those skilled in the ant m‘ie;
| considering this specification and the accompanying drawings which
Ed‘isciase the preferred embodiments thereof ALl sueh changes,
modifications, vartations and other uses and apphications which do
not depart from the spint and scope of the invention are deemed to be
covered by the invention withont departing from the spirit or scope

of the folfowing claims,

at least one of the first §3:27-37
- cluster or the second - The concept cluster shown by the dashed lines, is used to describe a

clusterincludes a plurality.  control function and is not ne s,f:ssaréiy related to contiguous

ofthe LEDs and atleast  placement. In general a cluster may be deemed a separate grouping
opeof the frstglusteror, due to a function it performs, either exclusively or in conjunction

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

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

- discontinuous.

85
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- the control of the light

- enitted from the first

Fcluster includes a change

ast one LED of the

- The disc

at full power orata f

of atle

- cluster io a non-emitiing

; otnde-
CoSTAIE)

L the at feast one emission

1stic 1s ditterent

- charagtes

atton by

- following modifie

control

- SLS individually is ¢

element;, | reflective s

- an optical

- and

S

[y

L the known aimings of

- associated with the first

- clusteris based at least on

- part en known

- directionatity of light

emitted by LEDs of the

g from

the at Jeast one headlamp,

- mstructions to drive the specific Hght soure

- variable optical

rete Heht e hmg erating and not operating,

action of) etther p:smaiiv oF 11 unison,

- generate Hght with optimal intensity, spectral distribution, and
- 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

onirolable by optical elements &, such as

surfaces and or refractors, and may be electronically

>

- variable optical elements.

The controlier 198, based on the camera input runs the pattern

- recognition routines, dentves the coordinates and generates

es with almings which

- will project hight at the speaker as the speaker move about the

$ 25:5-9
The direction of 1 mi exiting from the DLF as a whole or from each

- SLS individually

s controtlable by optical elements 6, such as

reflective surfaces and or refractors, and may be electronically

eloments,

86
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1:25.36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tovention is in the technical field of
lighting tixtures. However, radiation used for headlamps, heasting,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise knows as huminaires will be used a5 the primary example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended 1o replace incandescent, Huorescent and Hi
furminaries v general and specialty lighting applications.
8314
There has thus been shown and descoribed, among other things, a
muitipie-source lighting technology which aliows tor the design and
construction of dhur g devices. Many changes, wodifications,
variations and other uses and applications of the subject invention

H 3

Cwill, however, become

")}

pparent to those skilled in the art after

,

- considering this specification and the accompanying drawings which

Ediscisse 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 desmed to be

covered by the invention without departing from the spurit or scope

-~ of the following claims.

), (New) The 51:43-47
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claim 48, wherein the - Present advances in automobile lighting include \dap*;“\/ Frontal-
memory further stores fighting Systems which aid in seeing around curves and other
| wstructions that, when features in the road. In these systerns the light distribution pattern
executed by one or moore and color spectrum will be changed according 1o the instantangous
processors of the road conditions at hand

- controiler, enable the

Cconfroller o

identify anupcoming road.  51:43-47

curvature along aroad o Present advances in automobile lighting include Adaptive Frontal-

which the motor vehicle s | lighting Systems which aid o seeing arcund curves and other
fraveling and - features 1o the road. In these systems the light distribution pattern
- and color spectmm will be changed according to the instantaneous

- accommodate the - R143-88

- upcoming road curvature  Present advances in automobile lighting include Adaptive Frontal-

by adaptation of s light - lighting Systems which aid i seeing avound curves and other
pattern of atleastong of features in the road. In these systems the light distribution patiern
the headiamps, - and color spectrum will be changed according to the instantanecus

road conditions at hand. In these systems the Hight distribution
pattern and color spectrum wilt be changed according to the

| nstanianeous road conditions at hand. Thus, the beadlamp now has
much more fexibility than the high beam/low beam variation of

| today. Atany instant in time the wtensity, spectium and beam
pattern of the headlamp may be varied as a function of the drivers
wtent, lay of the road and environmental factors. A GPS system on
the car may aiso let the headlamps system know of curves up abead,
one way traffic and others factors such the headiarop may be

operated in the optimal mode at that tnstantaneous focation.
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- 51. (New) The

illuminating device of

claim 50, wherein:

the memory further store 19:26-30

insiructions that, when - The disorete light emitting elements by operating and not operating,

executed by ong ormore. at full power or at a fraction of, either partially or in unison,

- processors of the - generate light with optimal indensity, spectral distribution, and

- gontroller, snable the - spatial distribution of intensity and spectral distribution for the

- controller to Hiuminate the | viewing task at hand.

atleast the portion with

light below at izasta

predefined glare fevel;

the at feast one obiect S2:62-83:12

includes at least one of a

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

GG

pedestrian, a sien, or

o ]

- vehicles position {using its headlighis for example) can be ysed {o

- another vehicle, : . : . .
z - determine which exact aiming 13 the waximum allowable for any

- given traffic sttuation and road layvout

- Using color and pattern recogrution technigues it is possible to
- determine what is a sign. It i3 then possible to provide the equivalent |

of “task lighting” and use the controller and properly aimed SLS 1o

E)

follow and Hluminate distant overhead and roadside signs for a
longer time, yet not blind oncoming tratic due o the narrow bear.

Wavelength specific SL8s in the infrared or near Ulira Violet

- spectrum, not visible to the dever by the unaided eve are used for
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- communication between vehicies and roadway contro Slers or toll

o

- booths. Infrared SL8 will provide radiation to be reflected from

.

obiects for night viston cameras. UV SLN are used for or
- itHuroinating UV fluorescent dyes in clothing bicycles and baby

- carriages (o increase pedesinian visibility as is known in the art

:25-36

ook,

The present tovention is 1o the field of radiation producing devices,
More particularly, the present invention 18 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. Geveral lighting fodtures
otherwise known as luminaires will be used as the primary example

white other irradiating devices such as infrared heaters are covered
as well. The invention relates to multiple Hght source ilfuminating

devices imtended 1o replace incandescent, fluorescent and HID

huminaries in general and specialty lighting applications.

95:3-14

There has thus been shows and des scribed, among other things, a
mltiple-source hghting technology which allows for the design and
construction of iluminating devices. Many changes, modifications,
varigtions and other uses and applications of the subject tnvention
will, howsver, become apparent to those skilled in the arnt m‘ie;
considering this specification and the accompanying drawings which
Edisck}se the preferred embodiments thereof Al such ciwﬁgesﬁg
modifications, variations and other uses and applications which do

- pot depart from the spirit and scope of the nvention are deemed tobe

90

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



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

- of the following claims.

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

i

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

ofthe LEDs and atleast.  placement. In general a cluster may be deemed a separate grouping

¥

opeof the frstglusteror, due to a function it performs, either exclusively or in conjunction

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

- non-gontiguous LEDs; - versus & second cluster 278 which may provide g parking light
function. The samme SLS may be used, albeit at different intensities,
for both the e functions and thus clusters may overlap and be

- discontinuous.

the conwol of the light 19:26-30

emitted from the first The discrete light emitting elements by operating and not operating,

cluster includes a change at full power or at a fraction of, either partially or in unison,

of at feast one LED of the generate light with optimal intensity, spectral distribution, and
cluster (o 8 pon-emithiog spatial distribution of intensity and spectral distiibution for the

state; viewing task at hand.

the at least one emission 25:5-9

characteristic is different The direction of light exiting from the DLEF as a whole or from each

following modification by, SLS individuaily is controllable by optical elements 6, such as

anoptical control element,  reflective surfaces and or vefractors, and may be electronically

- variable optical elements.

- the known aimings of light E 48:852.87

- associated with the first | The controlier 198, based on the camera nput runs the patiers

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

- will project lght at the speaker as

L varighle

ook,

controller to accommodate

the road curvature by

- changing illumination in at

'iwi ng fx

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.

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

- while other frradiating

- There has thus been shown

muitiple-s

vari

enae

the speaker move about the

$ 25:5-9
The divection of light exiting from the DLF as a whaele or from
each SLS individually is controtlable by optical elernents 6, such ag

reflective surfaces and or refractors, and may be electronically

optical elements.

:25-36

The present invention is 1o the field of radiation ps

’\Qligiﬂ“ devices.

More particularly, the present invention 18 in the technical field of

tures. However, radiation used tor headlamps, heating,

- night vision, UV or visible Hght curing, medical Xerays and other

vadiation uses are covered as well. General lighting fortures

devices such as infrared heaters are covered

as well, The mvention relates to multiple Hght source iHluminating

devices intended to replace incandescent, fluorescent and HID

huminaries in general and specialty lighting applications.

9B:3-14

and described, among other things, a

ource lighting technology which allows for the design and

- construction of iHuminating devices. Many changes, modifications,

iattons and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art atter

considering this specification and the accompanying drawings
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close the preferred embodiments thereof All such

b
ey
==
ey
=
[
o
A

- changes, modifications, vanations and other uses and applications
which do not depart from the spivit and scope of the jnvention are
- deemed to be covered by the tnvention without departing from the

- apinit or scope of the following claums,

815136

AL any instant in fime the intensity, spectium and beam pattern of
the headlamp may be varied as a function of the drivers yutent, lay

of the road and environmental factors, A GPS system on the car

3

et the headlamps system know of curves up ahead, one

,...;

may also

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

the optimal mode at that wstantancous location
- 52. (New) The - 51:43-57
- illuminating device of - Present advances o antomebile hghting include Adaptive Frontal-
- claim 50, wherein the - lighting Systems wineh aid in seeing around curves and other
- identification of the features in the road. In these systems the light distribution patter

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

is based at leastin parton  road conditions at hand. Thus, the headlamp now has much more

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

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

- pattern is based atleastin = headiamp may be varied as a function of the drivers inteot, lay of

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

- also let the headlamps systern know of curves up ahead, one way
- ratfic and others factors such the headlamp may be operated in the

- optimal mode at that instantanecus focation. With sensors sensitive
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53. (New) The illuminating

Edevice of claim 50

wherein the identification

Eof the upcoming road%

curvature is based at least

in_part on sensor data

 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.
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.

reflective surfaces and or refractors, and may be electronically

51:43-57

Present advances in automobile lighting include Adaptive Frouotal-
lighting Systems which aid in seeing arcund curves and other
features 1o the road. In these systems the hight distribution pattern
and color spectrum will be ua‘zt,s:d according to the instantanecus
road conditions at hand. Thus, the headlarap now has much more
flextbality than the high beam/low beam vanation of today. At any
instant in time the intensity, spectrtum and beam pattern of the
teadlamp may be varied as a function of the drivers wtent, lay of
the road and environmental factors. A GPS system on the car may

also tet the headlamps system know of curves up abead, one way

traffic and others factors such the headlamp may be operated in the
- optumal mode at that nstantaneous focation. With sensors sensitive
- to environmental surroundings such as ambient light, fog or snow

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

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

- SES mdvvidually s controllable by optical elements &, such as

N

- variable optical 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:

L asbuciure for

Cincorporading luminating

wice elements, whergin

the struclire comprises @

| motor vehicle;

s

- variable optical elements,

Claim 6 of the ‘551 Patent

Claim 6 of the ‘551 Patent

Fig. 15 (bottom):

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

XN
T

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

- reflective surfaces and or refractors, and may be electronically

95
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- 53:45-54:47

Thus when following another vehicle, assuming, as drivers have

reported, that they find yellow incandescent colored headlamps less

offending than the HID blue-white color, the external

controiler 279 which receives traffic data from sensors 286 . a

| cluster 281 would be used to tiluminate around a corner. Thus when
the turn indicator has been selected or the steering wheel has been

- rotated by the driver, the DLF headlamp is powered by the

apeed of travel 1a correct. (A driver can't make a 90-degree turn
ira\cntg 90 kph but from a stop, the turn may be around & corper )
In a preferred embodunent a multitude of LEDS in 281 are
ditferently aimed in top view 274 showing the top view of the
cluster 382 with SLS 283 angled tess outwards and 51.S 284 angled

o

- move outward with the forward a:minp {distance ahead of the

- vehicle} of the more angled SLS 284, closer in for tluminating
- sharp turn, than that of the less angled SLS 283 for a shallow curve.

Side sectional view 273 shows a general downward atming with
S1.8s of front view 272 cluster 288 corresponding to

cluster 286 shown from the side. The cluster 286 15 the most angled
downward such as for a stow driving as tn a parking hght type of

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

o

i

Ang

fQ

par] hight 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 wain flluminating
workhorse and 1s shown in side view 373 as angled SL.8s
cluster 288 and top view 274 as cluster 28%. The top

- chuster 276 shown i side view 273, as 290 would perform alone or

in tandem with part of 287 the high beam lighting function. .. In
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- one embodiment the digital headiamp carries out all the functions in

N

& single unit 278, SLSs have different locations and

atmings 291 and 292 to carry out the functions. In ancther
embodiment 293 the spotlight sign tlununating function or comer
lighting function 15 i 8 separate package 294 with its aiming 298
The tow and high beam lighting is accomplished with

fixture 296 and s general aiming 297 Thoe separate units may be
dictated by design or sales considerations and yield more Hexibility
but are within the scope of the overall wntegral digital tamp headlight
device. The controlier 279 will addresses the power supply of each |
DUF headlamp 278, 396 and 294 imdependently such that each lamp

~

- performs its functions separatel

e

& plurality of individually Claim 6 of the ‘551 patent

controilable LEDs

neorporated 1n the Fig. 15 (top):

batructure via at least one

- headlamp mounted o the

Cstructure, each headiamp
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- §3:13-37
- In FIG. 16 a headiamp 270 of a land, sea or air vehicle 271 is shown

B

L side view of a section 273 and top view of a

D)
‘[

in front view 2
section 374, A discreet SLS light source such as an LED 275 with
specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and aiming relative 1o the vehicle,
such as straight shead, and or downwards and or off towards the
right or teft. The SLS may have one junction and be monochromatic
or have a maoy junctions and provide a wide spectral power
distribution and the power to the SLX may be vanied. An 8L can
also be a “white” LED For example a typical “whate” LED such as
& Loxeon® white LED such as LXHL-XXXX will have a colder
“hiuish” 4,500K color teroperature. LED 277 at & second location
within the same cluster may have a simelar or dissimilar atming,
wavelength and spatial light distribution. The concept cluster shown
by the dashed lines, 18 used to desceribe a control function and 18 not
necessarily related to contignous placement. In general a cluster
may be deemed a separate grouping due to a function U pertortas,
either exchusively 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

o

- SL.S may be used, albeit at ditferent intensities, for both the above

3

- functions and thus clusters may overlap and be discontinnous.

17318
As used herein, the term “light source”, LED or “solid state Hight
- source” means any systern that is capable of receiving an electrical

- signal and producing light it response to the signal. Thus, the term

“Hight source” should be understood to molude light emitting diodes
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, light emitting polymers, semiconductor dies that

,,
-
(=2
jo]
[
e
A
"(3
/
yusn
w

produce or emanate Hght o response to current, organic LEDg,
electro-uminescent sirips, and other such systems. fncandescent and
discharge light sources are also included and multiples of
incandescent and discharge fight sources also provide a digital
fuminaire. In an embodiment, a “Hght source” may refer to a single
hight ermithing diode package wcluding multiple semiconductor LED

contralted.

t

- dies that are individually

lectronic ircuiiry Claim 6 of the ‘551 patent

- apparatus forthe

controlled powering of the

~

- LEDs and other of the

CHluminaiing devige

- elements;

CONE T TIONS DIOCESSOTs; - 18:23-29

- o a preferred embodiment the DLF 1s provided with an onboard

5

- controller. The controller may be a computer board, embedded

- device, a Digital Signal Processor, sic. In general, the term “logical

- controller, controller or computer” can be broadly defined to
- encompass any device having control cirenitry or a processor which
- executes wnstructions from a memory medium,

| QI OF MOre SENSOTS, - Claim 6 of the ‘551 patent

D including one of more

cameras, placed on the 25:34-42

structure for detecting o a preferred embodiment the DLF contains logic condrol
coordinate-specidic electrontes unit 7. Logie control electronics unit, 7, receives toput
information ahout the and/or teedback from motion, intensity and/or speciral sensors 8, or
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- illuminated areas and - from manual control button ¥ and increases or decreases or wrns on
positioned to capturean. - or shuts off the power to one ot more of the SLS to effect the

- unage of at least one other. - desired change. That is, the control logic unit 7 has stored

- vehicle ahead of the motor | parameters for intensity and spectral distribution and operates the

vehigle, atleast one of said - MSLS lamp within the pi'edeﬁnsd range.

- cameras in communication

with power, and in 25:83-67

cemmunication with at Sensors 8 include any of the following: Hght, temperature and
least one ot the one or motion detection devices. Two types of optical detection sensors
MOTE DIOCESI0LS, may be used: A photo detector with specific speciral seusitivity to

detect a spoeuific color. For example a standard red, blue and gree
set which would then tndicate how “white” the light 1s. Alterately,
a wide spectrum photo detector that irrespective of color measures
the intensity of each excited die as it 18 test fived, based on the eve
visual sensitivity curve, The optical sensor may be lensed and
capable of forming an image, that 1s a camera and the detector may

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

e

a2 OMOS or CCD VBLI array and may be monochromatic or color

2

- as in a monochromatic or digiial camera. Such arrays are readily

available in mega-pixel resolution.

a controller, including &t Claim 6 of the ‘551 patent

Fleast one of the one o

| IIOEE PIOCESSOTS, - 25:34-52
integrated with the o a preferred embodiment the DLF contains fogic control

siructure via mounting, in | electronices unit 7. Logic control electronics unit, 7, receives iput

communication with the and/or teedback from motion, intensity and/or spectral sensors 8, or
LED controliing power from manual control button § and tucreases or decreases or urns on
electronic sircuitry ot shuts off the power to one or more of the SLS 1o effect the
apparatus, said controlier destred change. That is, the control logie unit 7 has stored
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- parameters for intensity and spectral distribution and bp*‘f

- arranged 10 Process

- information communicated

the ras and o

canme

- from

- automatically control the

light provided tothe

- illuminated area; and

- distribution, dimming and color balance ¢

algorithos and {ostru
- signals and rwaintain the operating parameters

parameters and the control cirentry adjusts t

| 3ensOrs

MSLS lamp within the predefined range. The

converters, and communications elements 1o carry out

E
H

- controller to manipulate data, calculate results generate

apecifications. Measured param

5
¥

he powe

4

control unit

may

include a DEP or computer with storage media, computer

- algorithms, signal toput and cutput electronics, analog to digital

intens ;,v

ontrol. Computer

ction sets TA are induced by the logieal

output

s within the

seters are checked against the stored

erto SLS

. the exiernal controlier 279 which receives traffic data from

28G

memory storing

D instructions that when

- executed by one or more

- progessors of the

- controifer. snable the

- controller 1o

media, compuie
analog to digital conv
| out intensity, distribution, dimming and color b
Computer algorithios and instructia
logical controlier t

- output signals

25:42-50

The control umit may include a DISE or computer witd

r algorithros, stgnal fnput and output

alangc

oo

- specifications,

R4:45-47

The controtier 279 will addresses the power supply ¢

headlamp 278, 396 and 294 independently such that e

- performas s functions separately.

erters, and communications ele

b stor age
slectronics,
MOns 1o carry

e conirol,

ont sets TA are induced by the
o manipulate data, calaulate results ge

and maintain the operating parameters within the

st each DLEF

gach lamp
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fromoneormoreofthe. | A possible control systern for such purposes is described in US. Pat

| sensors, a vertical and - Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 utded: A

- horizontal positdon - Continuousty vartable headlamp control incorporated herein by

- associated with the agleast  veference. The patent describes how continuousty variable

- one other vehicle: - headiamps offer greater flexibility for roadway lumination but

offer challenges 1o automatic conirol design. Each continuously
variable headiamp has an effective dlumination range varied by
changing at least one parameter from a set including horizontal
directicn aimed, vertical divection atmed, and ttensity smitted.
Staro discloses a system for antomatically controlling continuously
variable beadiamps on a controlied vehicle includes an unaging

- sysiem capable of deternining lateral and elevational locations of

- headlarops from oncoming vehicles and tail lamps from leading

- vehicles

- select a first cluster of the 82:27-42

- LEDs based at least inpart - A possible control systern for such purposes is described in U8, Pat |

- onatieast ous of the N 6,281,632 by Stam, et-al from Aug. 28, 2001 difed: A

vertical and horizontal - Continuousty vartable headlamp control incorporated herein by

- postiion sompared 10 - veference. The patent describes how continuously variable

- kvnown aimings of el headlamps offer greater flexibility for roadway ilumination but

assodlated with the first, offer challenges tn automatic control design. Fach continuously

- cluster; and - variable headiamp has an effective Hlumination range varied by

- changing at least one parameter from a setwncluding horizontal
- direction aimead, vertical direction aimed, and intensity emitied.
 Starn discloses a system for automatically controliing continuocusly

)

ehicle includes an imaging

ining lateral and elevational locations of
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i’is:%adl&n‘gps from oncoming

Analysis by a detector or an imaging system of the oncoming

od 1o

vehicles position {using its headlights for example) can be use
deternine which exact atming 13 the maxamum allowable for any
given tratfic situation and road lavout.

iwxe sior and pattern recognition techniques it is possible to
determine what is a sign. It is then possible to provide the equavalent
of “task lghting” and use the controller and property aumed 8EX 10
toliow and illununate distant overhead and roadside signs for s

- longer time, yet not bhind oncoming tratfic due to the narrow bear.

45:52-57

The controtler 198, based on the camera input runs the pattern
recognition routines, dertves the coordinates and generates
wistructions to drve the specific light sources with aimings which

- will project hight at the speaker a5 the speaker move about the roon

D730
| The basis of the invention 18 the use of a multitude of discrete hght

emitting sources {"digita” ) to generate light. The Hight control
elements can be applied ov a per junction basis or on a “white”
color generating set grouping such as RGE or on a larger set which
may be conventent for manufacturing or other color rendering

- considerations. The requirement for controliability 1s however, that
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- the SLS output 15 definitive in relation to specirum and spatial

- distribution.

The discrete light emitting elements by operating and not operating,
- at full power or at a fraction of, either partially or in unison,

enerate Hght with optimal intensity, spectral distribution, and

spaiiai distribution of imdensity and spectral distribution for the

viewing task at hand.

- §3:13-37
In FIG. 16 a head ”i*.mp 378 of a land, sea or air vehicle 271 15 shown

in front view 372, side view of a 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 auming relative to the vehicle,
such as straight ahead, and or downwards and or off towards the
right or feft. The 8L may have one mnetion and be monochromatic
or have a many junctions and provide a wide spectral power
distribution and the power to the SLE may be varied, An SLS can
alse be a “white” LED, For example a typical “white” LED such as
& Luxeon® white LED such as LXHL-XXXX will have a coider
“biuish” 4, 500K color temperature. LED 277 at a second focation
within the same cluster may have a similar or dissimalar atming,
wavelength and spatial Hght distribution. The concept cluster shown
by the dashed lines, 18 used to describe a control function and 1s not
necessarily related to contiguons placement. In general a cluster
may be deemed a separate grouping due to a function it performs,

sither exclusively or in conjunction with other clusters or sub-

clusters, such as high beam funclion versus a second
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cluster 278 which may provide a parking light function. The same
- SLS may be used, atheit at different intensities, for both the above

functions and thus clusters may overdap and be discontinuous.

§38-36
The present invention 1s in the Held of radiation producing devices
- More particularly, the present invention is in the technical fleld of

s

lighting fixtures. However, radiation used for headlamps, heating,
wight vision, UV or visible light curing, wedical Xorays and other
radiation uses are coverad as well, General Hghting fixtures
otherwise known as luminaires will be used as the primary example
wiitle other trradiating devices such as infrared heaters are covered
vell, The invention relates to multiple hght source iii{!ﬁ'}i;’lzitiiag
devices intended to replace incandescent, Huorescent and Hi

- luminaries it general and specialty lighting applications.

98:3-14

There has thus been shown and descnibed, among other things, a
multipte~source Highting technology which allows for the design and

construction of iluminatng devices. Many changes, wodifications,

variations and other uses and apphications of the subject invention
will, however, become apparent to those skilled in the art after
considering this specification and the accompanying drawings which
Edibdam the preferred embodiments thereof. All such u:wm:s;
modifications, variations and other uses and applications which do
not depart from the spirit and scope of the fnvention are desmed to be |

- coverad by the invention without departing from the spirit or scope

3

- of the following claims.
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- Ulumination o non-glaring + The digital lighting concept is extended to transportation vehicle

Ulumination of a firstares.  applications. A headlamp for an automobile uses multiple Hght

- associated with the at least sources based on electro luminescence of semiconductor junctions,

- one gther vehicle, relative.  The proposed unigue approach is io combine the lighting

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

Conboth sides of the first. spectrum and level necessary for the visual task at hand into the

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

with the first area controls and firtures. The digital electronic lamp ntilizes ¥ the
iHuminated by a second energy and has over 100,000 hours lifetume versus 2000 for an
cluster of the LEDs, by auteractive incandescent lamyp and can be rapidly switched on and
control of emission from off without deleteriousiy affecting lifetinme. (Quite the opposite, off
the first cluster, tirne 13 not part of the lifetme}. The muluplie hight-source, digital

device, 18 an electronic headhght which provides the driver with the

correct aiming, Humination level and distribution {e.g. parking

hights, low beam, bigh bear, hghting avound curves and corners)
based on input from the vehicle's speed, steering wheel position,

- turn sigoal indicator and detection of approaching headlights.

52:54-53:4

 Additional features can include an optional very narrow flashiight
type of beam. Present day LEDs come 1o very narrow atmings such
as two halt angle 8 degrees which may not be narrow enough {(a 10
meter spread for 150 meters down the road which may be

sutficiently sxmed to the right) but with need, smalier angles are also
feasible. Such a beam at the correct narrow aiming can continge o |
dluminate far abead (in high bearo) without blinding oncoming
traffic. Analysis by a detector or an imaging systern of the oncoming

0

s tor example) can be used

R
i

ueles position {using its headh e
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- determine which exact aiming 1s the maxinmum aliow able for any
- given traffic sttuation and road layout.

- Using color and paitern recognition fechnigues it is possible ¢
- deterrnive what is a sign. It s then possible to provide the equivalent

- of “task lighting” and use the controller and properly aimed SLS 1o

- follow and iHuminate distant overbead and roadside signs for a
longer time, yet not blind oncoming traffic due 1o the narrow beam.

22:14-22

fn a DLE it is possible to combine a task Hght having a very narrow
“spot” beam at the correct aiming with a general area lighting
beam into one ficture. The digital highting fixture is
postiioned according to recommended lighting practice near a
workstation and correctly onjented such that the DLF gives s wide
{though stll controlled, so as not to cause glare on a computer
display) geveral hummvation distnbution as well a3 a narrow

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

452744

In a further ADLF intelligent lighting systern imuprovement over

prior-art practice, machive vision is used to control surrounding

luminance. A prime example is an office application where a

computer Visual B¥splay Terminal i3 1o nse Thisis an application
where the quality of the localized task hghting i3 important,

Contrast plays a major role in seetng and glare plays a role in

producing veiling reflections as causing fatigue. The correct

- iHuminating solution involves the control of surrounding

luminances. A prior art workstation design will include partition,

-

carpet, ceiling and desk surface reflectance which reduce the
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luminance in the workers field of view. Using the ADLF3 ability to

- recognize the computer sereen chair, desk and surrounding floor and |

cetling, the Hluminance in lux on each element 1s varied o obtain

,.,
[0}
s
jow
(’J
o

the optimal luminance. That now aliows any color sche
- used by the wnterior designer on the work cell decor. The ADLF will
- controd the luminance by varying the spatial light intensity

- distribution over the different surfaces.

12836
- The present invention is in the feld of radiation producing devices,

i

- 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 Xerays 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 Heht scurce illuminating
devices intended to replace incandescent, fuorescent and HID

- lominaries iy general and spectalty lighting applications.

88314

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

multipte~source Hehting techuology which allows for the design and

construction 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

| ':onsidering this specification and the accompanying drawings

&

1 disciose the preferred embodiments thereof. All such

modifications, vanations and other uses and applications

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



- 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 ot scope of the folfowing claims.

- luminating device of

- olaim 36, whereln;

- the data includes image - 52:37-42

data; A possible control systern for such purposes s described i ULS. Pat

Ng. 6,281,632 by Stam, et-al from Aug 28, 2001 uided: A
Continuousty variable headlamp control incorporated hevein by
reference. The patent describes how continuously variable

headiamps offer greater Hexability for roadway tlumination but

offer challenges o automatic conirol design. Each continuously
variable headiamp has an sffsctive illumination range varied by
ECEZI‘&}I:».:“ 1z at least one parameter from a set including horizondal
direction almed, vertical direction atmed, and intensity emitted,

Starn discioses a system for avtomatically controliing continuously

Lvara

iy

ye headls

‘;‘;7

mps on a controlled vehicle includes an imaging
system capable of determining lateral and elevational locations of
- headlarops from oncoming vehicles and tail lamps from leading

. the control of emission of 19:26-30

- the first cluster includes a = The discrete Hght emi ng lements 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 Hght with optimal intensity, spectral distribution, and

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

non-emitting state:

cluster or the second

cluster includes

a pluraiity

of the LEDs and at least

¥

one of the first cluster or

- controf f

placement. In general a cluster may be deemed a separate gro

- the second

cluster includes

< LEDs and |

- non-gontigun

- versus & second cluster 278 wiuch may provide g

- function. The same

spatial distribution of intensity and spectral distribution for the

viewing task at hand.

The concept cluster shown by the dashed lines, 13 used to deseribe a

£

metion and 18 pot necessarily related to contiguons

uping
due to a function i performs, either exclusively or in conjunclion
with other clusters or sub-clusters, such as high beam function
parkang hght

SES may be used, albeit at different intensities,

for both the e functions and thus clusters may overlap and be

- discontinuous.

- the known hght aimings

- associated with the first

- clusteris based at least on

- part en known

- directionatity of light

emitted by LEDs of the

g from

the at Jeast one headlamp,

- mstructions to drive the specific Hght soure

- variable optical

The controlier 198, based on the camera input runs the pattern

- recognition routines, dentves the coordinates and generates

es with almings which

- will project hight at the speaker as the speaker move about the

- 25:5-9
The divection of light exiting from the DLF as a wheale or from
each SLS individually is controtlable by optical elernents 6, such ag

reflective surfaces and or refractors, and may be electronically

eloments,

110
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1:25.36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tovention is in the technical field of
lighting tixtures. However, radiation used for headlamps, heasting,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as luminares will be used as the primary example

while other irradiating devices such as infrared heaters are covered

as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wtended to replace tncandescent, fuorescent and Hi
furminaries v general and specialty lighting applications.

95:3-14
There has thus been shown and descoribed, among other things, a
muitipie-source lighting technology which aliows tor the design and
construction of iy g devices. Many changes, wodifications,
variations and other uses and applications of the subject invention

H 3

Cwill, however, become

")}

pparent to those skilled in the art after

,

- considering this specification and the accompanying drawings which

disclose the preferred embodiments thereot. 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 following claims.

g (New) The - 51:43-47
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claim 56 wherein the - Present advances in automobile lighting include \dap*;“\/ Frontal-
memory further stores fighting Systems which aid in seeing around curves and other
| wstructions that, when features in the road. In these systerns the light distribution pattern
executed by one or moore and color spectrum will be changed according 1o the instantangous
processors of the road conditions at hand

- controiler, enable the

Cconfroller o

identify anupcoming road. - 51:43-47

curvature along aroad o Present advances in automobile lighting include Adaptive Frontal-

which the motor vehicle s | lighting Systems which aid o seeing arcund curves and other
fraveling and - features 1o the road. In these systems the light distribution pattern
- and color spectrum will be changed according to the instantanecus

voad counditions at hand.

accommodate the 5§1:43-88

- upcoming road curvature | Present advances in automobile lighting include Adaptive Frontal-

- by adaptation of a light lighting Systerns which aid 1w seeing around curves and other
- pattern of at least one of features in the road. In these systems the light distribution pattern
- the headlamps. ~and color spectrum will be changed according to the instantaneous

road conditions at hand. In these systems the Hight distribution
pattern and color spectrum wilt be changed according to the

| nstanianeous road conditions at hand. Thus, the beadlamp now has
much more fexibility than the high beam/low beam variation of

| today. Atany instant in time the wtensity, spectium and beam
pattern of the headlamp may be varied as a function of the drivers
wtent, 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 headiarop may be

operated in the optimal mode at that tnstantaneous focation.
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59 {New) The

- dlwoinating device of

Colam S8 whereny

the control of emission of  © 19:26-30

the frstelusterincludes a, | The disorete light 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,

ped

color or intensity or - generate Hght with optimal intensity, spectral distribution, and

- control of at least one LED  spatial distribwtion of intensity and spectral distribution for the

of the first cluster into s viewing task at hand.

| non~emitiing state:

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

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

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

ofthe LEDs and at least = placement. In general a cluster may be deemed a separate grouping

- one of the first cluster or  <hie 0 a functicn it performs, etther exclusively or iy conjunction

 the second cluster includes = 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 same SLS may be used, albeit at different intensities,
for both the above functions and thus ofusters m ay overlap and be
discontinuous,

- the known light aimings = 48:52.87

- associated with the first = The controlier 198, based on the carera input runs the

g
iy
oy
44
21
—r
s

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

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

 directionality of light
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- emitted by LEDs of the - will project Hight at the speaker as the speaker move about the
- first cluster exiting from  room.

the at least one headlamp:

and 2559

The divection of Hight exiting {rom the DLF a3 a whale or from
~each SLS individually is controllable by optical slements &, such as
reflective surfaces and or refractors, and may be electronically

- variable optical elements.

122536
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tnvention is tn the technical field of
lighting tixtures. However, radiation used for headlamps, heasting,
wight vision, UV or visible light curing, wedical Xorays and other
radiation uses are coverad as well, General lighting fixture
atherwise known as luminaires will be used as the primary example
while other trradiating devices such as infrared heaters are covered
vell, The invention relates to multiple hght source iii{!ﬁ'}i;’lzitiiag
devices wntended to replace tncandescent, fuorescent and Hi

luminaries in general and specialty lighting applications.

B8:3-14

| There has thus been shown and described, among off
things, a muitple-scurce lighting technology which allows for the
design and construction of luminating devices. Maoy changes,
modifications, variations and other uses and applications of me

1
H

subject invention will, however, become apparent to those skilled in

asidering this specification and the accompanying

referred embodiments thereof. All such |
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- the memory fusther store

ctions that, when

insty

- executed by ong or more

P processors of the

controller enable the

- condroller fo accommodate

deemed to be covered by the invention without departing

- At any mstant in time th
- the headlamp may be varied as a function of the drivers inte

- of the road and ¢

- the road survature by

changing ilumination in at

- least a direction of the

- road curvature by

adaptadon of the light

- pattern in at least cne of

5

oolorn, intensily or spatial

- distubution by

atnon of Helw

- modifig

- associated with one ot

- more of the LEDs.

{MNew} The

~

luminating device of

claim 38, wherein the

idennfication of the

U}}COﬁfliil;\ road curvature

- lighting Systems which aid o

changes, modifications, variations and other uses and : @pi cations |

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

from the :

frms

it or seope of the following claims.

4
1

> intensity, spectnum and bearn pattern of
i, fay

environmental factors. A GPS system on the car

- may alse let the headlamps system koow of curves up ahead, one
- way traffic and others factors such the headlarap may be operated in

- the optimal mode at that instantaneous location,

51:43-57

- Present advances in automobile lighting include Adaptive Frontal-

u seeing arcund curves and other

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

- and color spectrum will be changed according to the instantaneous
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is hased at least in part on

- map data and wherein the

adapiation of the lght

pattern is based at least in

- part on the map data,

jnstant in time the infensity,

- to envirormmental surroundings su

- road conditions at hand. Thus, the

flexability than the high be

headlamp now has much mare
cam/tow beam vanation of todav. At any

spectrum and beam pattern of the

headlamp may be varied as a function of the drivers wntent, lay of
the road and envivonmental factors. A GPY system on the car may
also let the headlamps system know of curves up ahead, one way
fraftic and others factors such the headlamp way be operated 1o the

- optimal mode at that instantanecus focation. With sensors sensitive

~

ch as ambient light, fog or snow

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

Cdiuminating devige of

claim 58, wherein the

identification of the

- upcoming road curvature

- ig based at least in part on

- Present advances in automobile lighting

| features o the road. |

- sensor data provided by

- one or more ¢f the sensors

flexibility than the b

- instant 1o time the intensity, spectrum ¢

4.

cle and wherein

of the vehd

the adaptation of the lieht

o patiern s based atleast in

- part on the sensor data,

- afso let the headlamps systen know of curv

conditions eto

51:43-57

whade Adaptive Froontal-

lighting Systems which aid in seeing arcund curves and other

fn these systems the bght distribution pattern

- and color apectrum will be s::l-"za.ngf:d according (o the instantaneous

oad conditions at hand, Thus, the headlamp now has much mwore
tgh beam/low beam vartation of today. At any

and beam pattern 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

es up abead, one way

traffic and others factors such the headlamp may be operated in the
- optimal mode at that instantaneous focation. With sensors sensitive

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

<&

highting can be adapted to the optimal operating
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. {New) The 25:5.9

- Hluminating devige of - The direction of light exiting from the DLF as a whale or from each

claim S0, further including - SLS individually is controllable by optical elerents 6, such as

P

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

- control elemenis to control | variable optical elements,

Heht emitted from one or

P more of the LEDs

63. (New) The

- illuminating device of - The divection of Hght exiting from the DLF as a whole
- claim 62, wherein the - SES mdvvidually s controllable by optical elements &, such as
- optical control elements reflective surfaces and or refraciors, and may be electronically

,..,,

. include at least one of one = variable optical elenents

- or more reflectors,

- refractors or lenses.

64. (New) An illuminating Claim 6 of the ‘551 Patent

- device having automatic

control of light provided to

- an illuminated area

- comprising;

a structure for Clalm 6 of the ‘551 Patent

incorporating illuminating

- device elements, wherein

117
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; - the structure comprises a Fig. 15 (bottom):

- motor vehicle;

54

53:45-54:47
Thus when following another vehicle, assuming, as drivers have
reported, that they find vellow incandescent colored hsfadiampa fes
offending than the HED blue-white color, the external
controdler 279 which receives traffic data from sensors 288
cluster 281 would be used to Hluminate around a corner. Thus when
the turn todicator bas been selected or the steering wheel has been
rotated by the dover, the DLF headlamp 1s powered by the
controller to tuminate sideways at angles which according to the
speed of travel is correct. (A dover can't make a 90-degree umn
fraveling 90 kph but from a stop, the turn may be around & coroer.)
In 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 tess outwards and SLS 284 angled

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

o

- vehicle) of the more angled SLS 284, closer in for tluminating

o

- sharp turn, than that of the less angled SLS 283 for a shallow curv

€]
b
o
Corn
¢
o
iy
e
ot

ctional view 273 shows a general downward siming with

- SLS8s of front view 272 cluster 288 corresponding o
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- cluster 286 shown from the side.
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downward such as for a stow driving as 1o a parking light type of
apphcation where the idea is not to cause glare vet be sgen. The
parking hght function can also be done with higher angled LEDs by
just lowering the intensity (o very low non-glaring intensities,
Cluster 287 of the front view would be the main Hluminating
workhorse and 15 shown in side view 373 as angled SLSs in

cluster 288 and top view 274 as cluster 28%. The top
cluster 276 shown in side view 273, as 290 would perform alone or
w tandem with part of 287 the high beam lighting function. . In
one embodiment the digial headlamp carries out all the functions in
a stogle unit 27¢. S8L&s have different focations and
atmings 391 and 292 1o carry out the functions. In another
embodunent 293 the spothight sign luminating function or comer
lighting function is 11 a separate package 294 with its aiming 298
The low and b igh beam lighting s accomplished with
fixture 296 and its general aiming 397, 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 controlier 279 will addresses the power supply of each |
DLF headlamyp 27%, 396 and 294 independently such that each lamp

- performs its functions separately.

a plurality of individually - Claim 6 of the ‘551 patent
controllable LEDs :

 incorporated in the

- structure via at least one

headlamp mounted to the
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- structure, each headlamp
including at least one of

the LEDs and in

- communication with a

- power source;

- specific location within the cluster 276 has a specific spatial light

g o
AR Ed
K

53:13-37

CIn FIGL 16 a headlamp 270 of a land, sea or air vehicle 2371 15 shown

g

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

section 3740 A discreet SLS light source such as an LED 278 with

=2

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

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

vight or feft. The SLS may have ove junction and be monochromatic

- or have a many junctions and provide a wide speciral power
- chistribution and the power to the SLS may be varied. An SLN car
also be a “white” LED. For example a typical “white” LED such as

- a Luxeon® white LED such as LXHE XXX will bave a colder

“bluish” 4,5300K color teroperature. LED 277 at a second location

- within the same cluster may have a simitar or dissimilar aiming,

wavelength and spatial Hight distribution. The concept cluster shown

- by the dashed lines, is used to deseribe a control function and is not
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- electronic circuitry

apparatus for the

- source” means any system that s capable of receiving ar

controlled powering of the

LEDs and other of the

illuminating device

elements;

ecessartly related to contiguous placement. In ge neral a ciuster

- 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

- chuster 278 which may provide a parking light function, The same

N

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

functions and thus clusters may overlap and be discontinuous

173416

- Asused heretn, the term “light source”, LED or “solid state hight

o)
,.M
:-+
=
hed s
Lyl
2y
oy

- signal and producing lght in response to the signal. Thus, the term

- “light source” should be understond to include light emitting dicdes

of all types, light emitting polviuers, semiconductor dies that

produce or emanate Hight in response o current, organic LEDs,
electro-luminescent sirips, and other such systems. Tncandescent aad
discharge light sources are also inclnded and multiples of :
incandescent and discharge light sources also provide a digital
tuminatre. fo an embodiment, a “light source” may refer to a stngle
Ewhi mitiing diode package mcluding multiple semiconducior LED

- dies that are individually contrelled.

- Claim 6 of the ‘551 patent
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18:23-29

E 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

- cameras in communication @ A

controiies
device, a Digital Signal Processor,
controller, controller or computer”™ can be
encompass any device having

- executes instructions ff

in a preferred embodiment the DEF ¢

- electronics unit 7. Logic

- from mansual control button 9 and increases or decrease

- with power, and in

- communication with at

least one of the one or

more processors.

- may be used: A photo detector with specifi

the intensity of each excil
- visual sensitivity curve. Th

- capable o

In a preferred embodiment the DLF is provided with an onboard

oard, em

al, the term “logical

The controlier may be a computer b bedded

£ eic. In geners
broadly defined to
contred circuiiry or a processor which

£

rom a memory medium,

Claim 6 of the ‘551 patent

25:34-42

controb electronics unit, 7, recetves input

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

8 OF Tarns on

- or shuts off the power 1o one or more of the SLS to effect the
- desired change. That is, the contrad fogic unit 7 has stored

- parameters for intensity and spectral distribution and operates the

ASEN famp within the predefined range.

- 28:833-87
~ Sensors R include any of the following: Hight, temperature and

motion detection devices Two types of optical detection sensors

¢ spectral sensifivity 1o

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

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

- & wide spectrum photo detector that irrespective of color measures

ed die as it 18 fest fired, based on the eve

¢ optical sensor may be lensed and
camera and the detector may

of iwmmﬂ an im thatisa
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- be a detector arvay of photodiode pixels. The detector ar ray may be
& CMOS or COD VSLT array and may be monochromatic or color
as to a monochromatic or digital camera. Such arrays are readily
available in mega- pixel resolution.

- acontroller, including at = Claim 6 of the ‘551 patent

least one of the one or

. more processors, 25:34-52

- integrated with the - In a preferred embodiment the DL containg Jogic control

- structure via mounting, in  slectronics unit 7. Logic control electronics unit, 7, receives input

- communication with the | and/or feedback from motion, intensity and/or spectral sensors 8, or
- LED controlling power - from manual control button 8 and increases or decreases or turns on
- electronic circuitry - or shuts off the power to one or more of the SLS to effect the

[

. apparatus, said controller esived change. That is, the control logic umit 7 has stored

o

- arranged to process the arameters for intensity and spectral distribution and operates the

el
_.§

- information communicated = MSLS lanp within the predefined range The control unit may

-

- from the cameras and to  include a DSF or computer with storage media, computer

- automatically control the  afgorithms, signal input and output electronics, analog to digiial

- light provided to the - converters, and communications elernents fo carry oul intensity,
- illuminated area; and - distribution, dimming and color balance control. Computer

algorithrus and instruction sets TA are fnduced by the logical

controiler to manupulate data, calculate results generate output

signals and maintain the operating parameters within the
specifications. Measured parameters are checked against the stored

- parameters and the coniral circuttry adpusis the power to SLS.

4
}

Cthe external controller 279 which recetves traffic data from

s 288

Qs
3R
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- memory stodng : 25:42-50

nstructions that, when The control unit may nclude g DEP or computer with storage
executed by one ormore media, computer algorithms, stgnal fuput and output electronies,
progessors of the analog to digital converters, and communications elements o camy
controller. _enable the out intensity, distribution, dimming and color balance control.
controifer 1o Computer algorithims and instruction sets TA are induced by the

logical controlier to manipulate data, caloulate results generate
- output signals and maintain the operating parameters within the

5 B L SR
Poapeciications.

R4:45-47
The controlier 279 will addresses the power supply of each DLF
headlamp 278, 296 and 294 mdependently such that each lamp

- performs s functions separately.

selecta first clustor of the. 53:13-37

- LEDs having light - In FIG 16 a head ”i*.mp 278 of a land, sea or air vehicie 271 15 shown
- associated therewith thatis i front view 272, side view of a section 273 and top view of a
- directed towards the other.  section 274, A discreet SLS Hght source such as an LED 278 with

- vehuele based atleastin

specific location within the cluster 276 has a specific spatial hght

- part on first data from gone. - distribution, color wavelength and aiming relative 1o the vebicle,

ot more of the sensors - such as straight ahead, and or downwards and or off towards the

indicating s frst position.  right or left The 8LS may have one junction and be monochromatic

- associated with the other. or have a many junctions and provide a wide spectral power

ehigle: - distribution and the power to the SLE may be varted. An 8LE can
- also bea “white” LED. For example a typical “white” LED such as

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

m

- “bluish™ 4,500K color temperature. LED 277 at a second location
W o2

within the same cluster may have a similar or dissimilar aiming

- wavelength and spatial Hght distribution. The concept cluster shown
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- by the dashed lines, is used to describe a control function and is sot
necessarily related to contiguous placement. In general a cluster
may be desmed a separate grouptng due to a function it performs,
either exclusively or i conjunction with other clusters or sub-
clusters, such as bigh 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.

A possible control systern for such purposes s described i ULS. Pat
Ng. 6,281,632 by Stam, et-al from Aug 28, 2001 uided: A
Conttnuously variable headlamp control incorporated herein by
reference. The pateot describes how continuously vanable

headlamps offer greater Hexibility for roadway tHlunination but

offer challenges 1 automatic control design. Each continuously

~

wwwic headlamp has an effective Hhumination range varied by
| changing at least one parameter from a set including hortzontal
direction almed, vertical direction atmed, and intensity emitted,
Staro discloses a system for antomatically controlling continuously

"

ehicle includes an imaging

H

variable headiamps on a controlled v
system capable of determining lateral and elevational locations of
- headlarops from oncoming vehicles and tail lamps from leading

vehicles,

- 45:45-57
o another embodiment using the camera 197, the controller 198 8
wnstructed to identify and track a roving speaker duning a video

e

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



target atiribute as 18 known in the art of object tracking. The
signaling device can be a laser ight pointer 202 atmed at the camera
ot a hand held remote control 281 in communication with the |
camera vision system. The controlier 195, based on the camera mpwt
runs the pattern recognition routines, derives the coordinates and |
generates instructions to drive the specific hight sources with

atmings which will project Hight at the speaker as the speaker move

i ahout the room.

:25-36

ook,

The present tovention is 1o the field of radiation producing devices,
More particularly, the present invention 18 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, Gevneral ighting fortures
otherwise known as luminaires will be used as the primary example
white other irradiating devices such as infrared heaters are covered
as well. The invention relates to multiple Hght source ilfuminating

™

devices imtended 1o replace incandescent, fluorescent and HID

huminaries in general and specialty lighting applications.

9B: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 iHuminating devices. Many changes, modifications,
varigfions and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after

onsidering this specification and the accompanying drawings
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close the preferred embodiments thereof All such

b
ey
=
ey
=
[
o
A

- changes, modifications, variations and other uses and applications
which do not depart from the spivit and scope of the jnvention are
- deemed 1o be covered by the invention without departing from the

- apinit or scope of the following claims.

i

- one or more characteristics | The discrete Hght emitting elements by operating and not operating,

- of the Heht associated with - at full power or at a fraction of, either partially or in unison,

- the first cluster of the - generate light with optimal intensity, spectral distribution, and
- LEDs that s divegted - spatial distribution of intensity and spectral distribution tor the

towards the other vehigle, | viewing task at hand,

that diminishes glare to a

duiver of the other vehigle.  The digital headlamp solves this problem by awtomatically sensing

- when the other vehicle is | the angle of the headlamp assembly and will employ in real time

- atthe frst posidon - only the properly simed hight sources to dhuminate so as not to glare

- oncoming traffic

52:54-53:4

%dd}*mm features can include an optional very narrow Hashiyght
type of beam. Present day LEDS come in very narrow aimings such
as two half angle 8 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, smalier angles are dim |
feasible. Such a beam at the correct narrow atming can continue to |
iHuminate far ahead (in high beam} without blinding oncoming
traffic. Analysis by a detector or an imaging system of the oncoming

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

127
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- determine which exact aiming 1s the maxinmum aliow able for any
- given traffic sttuation and road layout.

- Using color and paitern recognition fechnigues it is possible ¢
- deterrnive what is a sign. It s then possible to provide the equivalent

- of “task lighting” and use the controller and properly aimed SLS 1o

- follow and iHuminate distant overbead and roadside signs for a
longer time, vet not blind oncoming traffic due 1o the narrow beam.

22:14-22

fn a DLE it is possible to combine a task Hght having a very narrow
“spot” beam at the correct aiming with a general area lighting
beam into one ficture. The digital highting fixture is
postiioned according to recommended lighting practice near a
workstation and correctly onjented such that the DLF gives s wide
{though stll controlled, so as not to cause glare on a computer
display) geveral hummvation distnbution as well a3 a narrow

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

452744

In a further ADLF intelligent lighting systern imuprovement over

prior-art practice, machive vision is used to control surrounding

luminance. A prime example is an office application where a

computer Visual B¥splay Terminal i3 1o nse Thisis an application
where the quality of the localized task hghting i3 important,

Contrast plays a major role in seetng and glare plays a role in

producing veiling reflections as causing fatigue. The correct

- iHuminating solution involves the control of surrounding

luminances. A prior art workstation design will include partition,

-

carpet, ceiling and desk surface reflectance which reduce the
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luminance in the workers field of view. Using the ADLF3 ability to

- recognize the computer sereen chair, desk and surrounding floor and |

cetling, the Hluminance in lux on each element 1s varied o obtain

,.,
[0}
s
jow
(’J
o

the optimal luminance. That now aliows any color sche
- used by the wnterior designer on the work cell decor. The ADLF will
- controd the luminance by varying the spatial light intensity

- distribution over the different surfaces.

12836
- The present invention is in the feld of radiation producing devices,

i

- 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 Xerays 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 Heht scurce illuminating
devices intended to replace incandescent, fuorescent and HID

- lominaries iy general and spectalty lighting applications.

95314
- There has thus been shown and described, among other things, a
- multiple-source highting techunology which aliows for the design and

- construction of illami inating 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

&

isclose the preferred embodiments thereof. All such

odifications, vanations and other uses and applications
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- 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 ot scope of the folfowing claims.

select asecond, ditferent. © 53:13-37

cluster of the LEDS having @ In FIG. 16 a headlamp 276 of a land, sea or air vebicle 271 iz shown

lght associated therewith. it front view 272, side view of a section 273 and top view of &

- thatis divected towards the  section 274, A discreet SLS light source such as an LED 375

- other vehicle bagsed at least  specific location within the cluster 276 bas a specific spatial light

- in part on second, - distribution, color wavelength and aiming relative to the vehicle,

subsequent data from one.  such as straight ahead, and or downwards and or oft towards the

o more of the sensors - right or left. The SLE may have cue junction and be monochromatic
- indicating & second, or have a many junctions and provide a wide spectral power
- subssqusnt position - distribution and the power fo the SLS may be varied. An SLS can

- associated with the other. © also be a “white” LED. For example & typical “white” LED such as

- vehigle; and -2 Luxeon® white LED such as LXHL-XXXX will have a colder

wi

“bluish” 4,500K color temperature. LED 277 at a second location
within the same chuster may have g emilar or dissimilar atming,
wavelength and spatial ight distribution. The concept cluster showr
by the dashed lines, 13 used to describe a control function and is not
necessarily related to contiguous placement. In general a cluster
may be deemed a separate grouptng due to a function it performs,
erther exclusively or in conjunction with other clusters or sub-
| clusters, such as high beam function versus a second

cluster 378 which may provide a parking light function. The same

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

- functions and thus clusters may overlap and be discontinuous.

130
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A possible control systern for such purposes s described i ULS. Pat
Ng. 6,281,632 by Stam, et-al from Aug 28, 2001 uided: A
Conttnuously variable headlamp control incorporated herein by
reference. The patent deseribes how continuously variable

headiamps offer greater Hexability for roadway tlumination but

offer challenges 1 automatic control design. Each continuously
mwwic headiamp has an effective thumination range varnied by
changing at least one parameter from a set including horizontal
direction almed, vertical direction atmed, and intensity emitted,

Staro discloses a system for antomatically controlling continuously

2

- variable headiamps on a controlled vehicle includes an imaging

- sysiem capable of deternining lateral and elevational locations of

45:45-57

o another embodiment using the camera 197, the condroller 198 &

| wnstructed to idennfy and track a roving speaker during a video
presentation. A signaling device 15 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 hght pointer 282 aimed at the camera
or a hand held remote contral 281 in communication with the
camerg vision systemn. The controlier 195, based on the camera nput
runs the pattern recognition routines, dertves the coordinates and
generates nstructions to drive the specific light sources with
aimtngs which will project hight at the speaker as the speaker move

-~ about the room
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1:25.36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tnvention is tn the technical field of
lighting fixtures. However, radiation used for headlamps, heating,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as luminares will be used as the primary example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended to replace tncandescent, fuorescent and Hi
furminaries v general and specialty lighting applications.
8314
There has thus been shown and desertbed, among other things, a
muitiple-source Hghting technology which aliows for the design and
consiruction of Huminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
will, however, become apparent to those slalled in the art after

. o~

s specification and the accompanying drawings

Vemea

considering ¢

,...;

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
- deamed to be covered by the wvention without departing from the

- spirit or scope of the following claims.

- control a second,

- subsequent change toone. - The discrete H gitem itting elements by operating and not operating,

- ormore characteristics of  at full power or at a fraction of, etther partially or in unison,

- generate Hght with optimal intensity, spectral distribution, and

the hight that i

subsequently directed
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towards the other vehicle, spatial distribution of intensity and spectral dix*rmuwm for the

that dinunishes glare 1o the © viewing task at hand.

- driver of the other vehicle

when the other vehicle is The digital hesdlamp solves this problem by sutomatically sensing

- atthe second position, - the angle of the headlamp assembly and will employ 0 real time
only the properly aimed light sources to illuminate so as not to glare

)

oncoming traffic

19:26-30

| The discrete hight emitting 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 distnbution, and

- spatial distribution of intensity and spectral distribution tor the

- viewtng task at hand.

The digital headlamp solves this problem by avtomatically sensing
the angle of the headlamyp assembly and will employ in real time
- ouly the properly atmed light sources to itlurninate so as not to glare

- gncoming traffic

52:54-53:4

 Additional features can include an optional very narrow Hlashiight
type of beam. Present day LEDS come tn 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, smalier angles are also
i\, asibie. Such a beam at the correct narrow aiming can continue 1o |
dluminate far abead (in bigh beam) without blinding cucoming

oS

=
\\D

traffic. Analysis by a detector or an imag em of the oncoming
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™

- vehicles position {using its headlighis for example) can be used 1o
deternune which exact aiming 1s the maximum aliowable for any

<

- given traffic sttuation and road layvout

Using color and pattern recogrition technigues it is possible to
deterruine what is a sign 1 is then possible to provide the equivalent |
of “task highting” and use the controller and properly atmed SLS to |
foliow and dluminate distant overhead and roadside signs for a

iong ST e, yvet not blind oncomi ng fraftic due to the narrow beam.

22:14-22

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

P

iy
Zﬁ

area lighting

spot’ beam at the correct atming with a general
“flopd” beam into one fixtare. The d digital Hghting fixture is
positioned 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) geuveral dhumination distribution as well as a narrow

- distribution atmed at the desktop for lugh intensity task highting,

45:45-57

In another embodiment using the camera 197, the controller 198
instructed to identify and track a roving speaker during a video
presentation. A sigoaling device 1§ used by the speaker to aliow the
pattern 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 ight pointer 202 atmed at the camera
ot a hand held remote control 281 in communication with the |
camera vision system. The controlier 195, based on the camera ,ﬂpui

- runs the patterss recognition routines, derives the coordinates and
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e

atmings which will project Hght at the kgmakﬁr as the speaker move

L about the room.

§38-36
The present invention 1s in the Held of radiation producing devices
- More particularly, the present invention is in the technical fleld of

s

lighting fixtures. However, radiation used for headlamps, heating,
mght vision, UV or visible Hght curing, wedical Xorays and other
radiation uses are coverad as well, General Hghting fixtures
otherwise known as luminaires will be used as the primary example
wiitle other trradiating devices such as infrared heaters are covered
| vell, The invention relates to multiple hght source iii{!ﬁ'}i;’lzitiiag
devices intended to replace incandescent, Huorescent and Hi

- luminaries it general and specialty lighting applications.

98:3-14

There has thus been shown and deseribed, among other things, a
multiple~source Hghting technology which allows for the design and
| construction of iluminating devices. Many changes, modifications,
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 disciose the preferred embodiments thereof, All such
changes, modifications, vanations and other uses and applications
which do not depart from the spirtt and scope of the fnvention are
deemed o be covered by the invention without departing from the

virit or scope of the following claums,

]
rren
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- dlwoinating device of

o claim 64, wheren,

the first data or second C82:27-42

dataincludes image data, A possible control system for such purposes is deseribed in U8, Pat.

- No. 6,281,632 by Stam, et-al from Aug. 28, 2001 titded: A

Continwousty variable headlamp control incorporated heremn by
reference. The patent describes how continuously variable

headlamps offer greater Hexibility for roadway tlumination but
offer challenges in automatic control design. Each continuously
variable beadiamp bas an effective illumination range varied by
changing at least one parameter from a set including horizonial
direction aimed, vertical direction aimed, and intensity emitied.

- Stam discloses a systern for automatically controlling continuously

N

- variable headlamps on a controlled vehicle inchudes an imaging
yatem capable of da‘i@rmining lateral and elevational locatons of

headiamps from oncoming vehicles and tad lamps from leading

vehicles.

- at leastone of the

- second chapge fo - The discrete hight emitting elements by operating and not operating,
- characteristics of light - at full power or at a fraction of, etther partially or in unison,
associated with at least - generate light with optimal intensity, spectral distribution, and

- one of the first or second. spatial distibution of intensity and spectral distribution for the

cluster of LER s includes.  viewing task at hand.

- atlsast one of a changs 1o
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- of the respective cluster 1o

| a non-emitting state:

at least one of the first §3:27-37
cluster or the second - The coneept cluster shown by the dashed lines, is nsed to describe a

i

cluster includes a plurality. - control function and is not necessarily related to contigunus

ofthe LEDs and atfeast  placement In general a cluster may be deemed a separate grouping
oneof the frstglusteror, due to a function it performs, either exclusively or in conjunction

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

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

- discontinuous.

the light that s directed on, - 45:82.87

subsequently directed - The controlier 198, based on the camers input runs the pattern

towards the other vehigle,  recognition routines, derives the coordivates and generates

s determined based at - nstructions {0 drive the specific light sources with aimings which
least in parton Known - will project hight at the speaker as the speaker move about the
- directionality of light room.

- emitited by the respective

first or second cluster 25:5-9

- exiting the at least one The divection of light exiting from the DLF as a whaele or from

each SLS individually is controtlable by optical elernents 6, such ag

reflective surfaces and or refractors, and may be electronically

- variable optical elements,
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1:25-36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tnvention is tn the technical field of
lighting tixtures. However, radiation used for headlamps, heasting,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as haminaires will be used as the primary example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended to replace tncandescent, fuorescent and Hi
furminaries v general and specialty lighting applications.
8314
There has thus been shown and desertbed, among other things, a
muitiple-source Hghting technology which aliows for the design and
construction of illuminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
will, however, become apparent to those slalled in the art after

. o~

s specification and the accompanying drawings

Vemea

considering ¢

,...;

which disciose the preferred embodiments thereof. Al such
changes, modifications, vanations and other uses and applicaticns
which do not depart from the spint and scope of the invention are
deemed to be covered by the wvention without departing from the

- spirit or scope of the following claims.

66, (New) The 51:43-47

- duminating device of  Present advances in automobile lighting include Adaptive Frontal-
- glaim 64, whersun the lighting Systems which aid in seetng arcund curves and othe
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- features in the

- memory further stores

L instructions that, when

- executed by one or more

- progessors of the

- controller, enable the

- controller to!

identitv an upcoming read

- curvature along a road on

which the motor vehigle i

traveling; and

vad. In

voad counditions at hand.

§51:43-47
Pres

it advances

- lighting Systems which aid in

if

seeing arcund curves

these systems the

> light distribution patiern

- and color spectrum will be changed according to the instanianecus

i automaobiie lighting inchide Adaptive Frontal-
and other
- features o the road. In these systems the light distribution pattern

- and color spectrum will be changed according to the instantaneous

- accommodate the

- upcoming road curvature

by adaptation of a light

pattern of at least one of

the headlamps.

lighti

today.

- pattern of the

- the car may

instanianeous road condition

.
alsny
IR

o

road counditions at hand
5036
Present advances
ting Systems which aid in sesing

- pattern and color spectrum will be cha
16 at band. |

- much more flexibility than the high be

headlamp may be varie

i automaobiie lighting inchide Adaptive Frontal-

around curves and other

ng

ed according

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

- voad conditions at hand. In these systems the Hght distribution

g 10 the

“hus, the headlamp now has

am/low beam variation of

At any instant in time the mtensity,

d as

- indent, fay of the road and environmental factors.

spectrum and beam

a

function of the dnvers

A GRS

’S EOY Oft

y fet the headlamps system know of curves up abead,
- one way traffic and others factors such the headlamp may be

operated in the optimal mode at that tnstantaneous focation.
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- 67. (New) The

illuminating device of

claim 66, wherein:

- second change (o - The disorete light emitting elements by operating and not operating,

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

ped

- associated with at least - generate Hght with optimal intensity, spectral distribution, and

one of the firstorsecond.  spatial distribwtion of intensity and spectral distribution for the

cluster of LEDs includes  © viewing task at hand.

atleastone of g chanes o

- color, to infensity, ora

hange of at least ene LED

- of the respective cluster to

4

L a non-emitting state.

- at lsast one of the first 832737

cluster or 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

3.

ofthe LEDs and atleast  placement. In general a cluster may be deemed a separate grouping

Coneof the Orstclusier ot due to a function it performs, etther exclusively or in conjunction

rirs

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

- pon-contizuous 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 gbove functions and thus clusters may overlap and be

L discontinuous.
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1
H

bsequently divected

i

sy

L towards the other vehicle

s determined based at

leastinparton koown

- directionality of light

iy

Cemitted by the respective

- first or second cluster

exiting the at leagt ong

headlamp: and

The
- yecog

- instructions to drive

ontrolier 198, based o gt runs the pattern

gnition routines, derives the coordinates and generates

e hight sources with aimings which

the spec

fight at the speaker as the speaker move about the

ff)

will project

- roon.

- the memory further stores

L nstructions that, when

- executed by one or more

progessors of the

- controiler, enable the

- controller o accommaodate

- the road curvature by

- changing Hurinatdonin at

leasta divection of the

road curvature by

adapiation of the hehe

- paitern in at igast one of

or spatial

- color, intensity

disgribution by

- modidication of Hgd

| associated with gne or

of the LEDs,

e

nstructions to dnve the specific hight sources with aimings v

- regognition routines, derives

The conirolier 19 camera input ¢

%, based on the «

uns the pattern
the coordinates and generates

which
about the

oject hight at the speaker as the speaker move

25:59

The divection of Hight exiting {rom the DLF a3 a whale or from

- each SLS individually is controllable by optical elernents 6, such as

veflective surfaces and or refractors, and may be electronically

- variable optical elements.

122538

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

- More particularly, the present tovention §s in the techn
- lighting fixtures. Howe

- pight vision, UV or visible &t

ical field of

ver, radiation used for headlamps, heating,

ght curing, medical Xerays and other
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radiation uses are coverad as well, General lighting m;t e
otherwise known as luminaires will be used as the primary example
while other trradiating devices such as infrared heaters are covered

vell, The invention relates to wultiple hght source iii{!ﬁ'}i;’lzitiiag
devices wntended 1o replace incandescent, Huorescent and Hi

- luminaries it general and specialty lighting applications.

C98:3-14
- There has thus been shown and deseribed, among other things, a

multiple~source Hghting technology which allows for the design and
construction of illuminating devices. Many changes, modifications,
variations and other uses and apphcations of the subject invention
will, however, become apparent to those slalled in the art after
congsidenng this specification and the accompanying drawings
which disciose the preferred embodiments thereof, All such
changes, modifications, varations and other uses and applications
which do not depart from the spint and scope of the invention are

- deemed 10 be covered by the tnvention without departing from the

virit or scope of the following claums,

7]
e

- illuminating devics of - The controlier 198, based on the camera input rung the pattern
- glaim 66, wherein the vecognition routines, derives the coordinates and generates
- identification of the instructions to drive the specific light sources with aimings which

upeoming road curvature. | will project light at the speaker as the speaker move about the

s based atleastinparton. | room,

- map data and wherein the

adapiation of the lght
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pa onthe map data, - The direction of light exiting from the DLF as a whale or from each
- SLS individually is controtlable by optical elements 6, such as

- reflective surfaces and or refractors, and may be electronically

variable optical elements.

122536
The present invention is in the field of radiation producing devices.
- More particularly, the present invention (s in the tochnical field of

lighting fixtures. However, radiation used for headlamps, heating,

Ptk

night vision, UV or visible Hght curing, medical Xerays and other

Py

radiation uses are covered as well, General highting fixtures
otherwise known as luminaires will be used as the primary exampie
| while other irradiating devices such as infrared heaters are covered
as well. The invention relates fo muitiple light source iluminating
devices intended to replace incandescent, fluorescent and HID

luminaries in general and specialty lighting applications.

95:3-14

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

mudtiple-source lighting technology which aliows for the design dmﬁ

construction of Hluminating devices. Many changes, modifications,

variations and other uses and applications of the subject invention

| vill, however, beconie apparent to those skilled in the art after

considering this specification and the accompanying drawings

which disclose the preferred erubodiments thereof. All such
changes, modifications, varations and other uses and applications

- which do not depart from the spirit and scope of the nvention 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

 Present advances in automobile lighting i

- features

- 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.

iluminating devies of

claim 64 further including

- The direction of Hght exiting fio

L one oF more oplical

- controd elements to control

gt emnitied from ong or

more of the LEDs.

51:43-47

i the road. §

Lo

oad conditions at hand,

25:59

reflective surfaces and or refractors, and may be elect

variable optical elements.

1ihe DLEF as a whol

nclude Adaptive Frootal-
lighting Systems which aid in seeing arcund curves and other
fn these systems the bght distribution pattern

- and color spectrum will be changed according to the instantaneous

e or from each

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

tronically

144
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- 25:59

- Hluminating devige of - The direction of light exiting from the DLF as a whale or from each
- glaim 79, whersin the - SLS individually is controllable by opiical elements €, such as
- optical control glements reflective surfaces and or refractors, and may be electronteslly

include at least one of gng.  vaniable optical elements.

- or more refleciors,

e
L refractors or lenges,

72 (New) An illuminating = Claim 6 of the ‘551 Patent

- device having automatic

control of the light

provided to an illuminated

- area comprising:

:1 structure for Claim 6 of the ‘551 Patent

incorporating illaminating

devige slements, wherein,  Fig. 15 (bottom):

- the structure comprises a
- motor vehicle, . w N

145

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



- 53:45-54:47

Thus when following another vehicle, assuming, as drivers have

reported, that they find yellow incandescent colored headlamps less

offending than the HID blue-white color, the external

controiler 279 which receives traffic data from sensors 286 . a

| cluster 281 would be used to tiluminate around a corner. Thus when
the turn indicator has been selected or the steering wheel has been

- rotated by the driver, the DLF headlamp is powered by the

apeed of travel 1a correct. (A driver can't make a 90-degree turn
ira\cntg 90 kph but from a stop, the turn may be around & corper )
In a preferred embodunent a multitude of LEDS in 281 are
differently aimed in top view 274 showing the top view of the
cluster 382 with SLS 283 angled tess outwards and 51.S 284 angled

o

- move outward with the forward a:minp {distance ahead of the

- vehicle} of the more angled SLS 284, closer in for tluminating
- sharp turn, than that of the less angled SLS 283 for a shallow curve.

Side sectional view 273 shows a general downward atming with
S1.8s of front view 272 cluster 288 corresponding to

cluster 286 shown from the side. The cluster 286 15 the most angled
downward such as for a stow driving as tn a parking hght type of

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

o

i

Ang

fQ

par] hight 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 wain flluminating
workhorse and 1s shown in side view 373 as angled SL.8s
cluster 288 and top view 274 as cluster 28%. The top

- chuster 276 shown i side view 273, as 290 would perform alone or

in tandem with part of 287 the high beam lighting function. .. In
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- one embodiment the digital headiamp carries out all the functions in

N

& single unit 278, SLSs have different locations and

atmings 291 and 292 to carry out the functions. In ancther
embodiment 293 the spotlight sign tlununating function or comer
lighting function 15 i 8 separate package 294 with its aiming 298
The tow and high beam lighting is accomplished with

fixture 296 and s general aiming 297 Thoe separate units may be
dictated by design or sales considerations and yield more Hexibility
but are within the scope of the overall wntegral digital tamp headlight
device. The controlier 279 will addresses the power supply of each |
DUF headlamp 278, 396 and 294 imdependently such that each lamp

- performs its functions separately.

& plurality of individually Claim 6 of the ‘551 patent

controilable LEDs

neorporated 1n the Fig. 15 (top):

batructure via at least one

- headlamp mounted o the

Cstructure, each headiamp
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- §3:13-37
- In FIG. 16 a headiamp 270 of a land, sea or air vehicle 271 is shown

B

L side view of a section 273 and top view of a

D)
‘[

in front view 2
section 374, A discreet SLS light source such as an LED 275 with
specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and aiming relative 1o the vehicle,
such as straight shead, and or downwards and or off towards the
right or teft. The SLS may have one junction and be monochromatic
or have a maoy junctions and provide a wide spectral power
distribution and the power to the SLX may be vanied. An 8L can
also be a “white” LED For example a typical “whate” LED such as
& Loxeon® white LED such as LXHL-XXXX will have a colder
“hiuish” 4,500K color teroperature. LED 277 at & second location
within the same cluster may have a simelar or dissimilar atming,
wavelength and spatial light distribution. The concept cluster shown
by the dashed lines, 18 used to desceribe a control function and 18 not
necessarily related to contignous placement. In general a cluster
may be deemed a separate grouping due to a function U pertortas,
either exchusively 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

o

- SL.S may be used, albeit at ditferent intensities, for both the above

3

- functions and thus clusters may overlap and be discontinnous.

17318
As used berein, the term “lght source”, LED or “solid state Hight
- source” means any systern that is capable of receiving an electrical

- signal and producing light it response to the signal. Thus, the term

“Hight source” should be understood to molude light emitting diodes
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- discharge light sources are
luminaire. In an embodiment, a

- dies that are individually

~of all types, light emitting polyn

mers, semiconductor hC‘s that

w

- produce or emanate lght in response to current, organic LEDs,
H bl

- electro-huminescent sirips, and other such aystems. fncandescent and

> also metuded and multiples of

P

- incandescent and discharge light sources also provide a digital

Ei}“i’ﬁ source” may refertoa &aiﬁUE

- light emitiing diode package including rultiple semiconductor LED

contralted.

t

electronic cireuitry

- apparatus forthe

controlled powering of the

glements

LEDs and other

of the iluminating devige

- elements;

ONE OF MOre proCessors,

| QI OF MOre SENSOTS,

D including one of more

- cameras, placed on the

structure for detecting

- coordinate-specific

wnformation about the

controller. T
device, a Digital 8

- controller, controller or computer” ¢

Celectronies unit

- and/or teedback from

_Claim 6 of the ‘551 patent

18:23-29

- o a preferred embodiment the DLF 1s provided with an onboard

5

The controlier may be a computer board, embedded
nal Processor, eic. In general, the term “logical

12
<

an be broadly defined to

- encompass any device having control cirenitry or a processor which
- executes wnstructions from a memory medium,

- Claim 6 of the ‘551 patent

25:34-42

i

- {n a preferred embodiment the DL contains logic control

7. Logte control electronics unit, 7, receives toput

P \
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illuminated area, at least.  from manual control button ¥ and increases or decreases or turns on
ong of said cameras n or shuts off the power to one or more of the SLS to effect the
communication with desired change That is, the control logic unit 7 has stored

power, and in parameters for intensity and spectral distribution and operates the

compunication with at - MSLS lamp within the pi'edeﬁnsd range.

- Ieast one of the one or

| DNOTS PIOCESSOTs: - A5:53-67

Sensors § include any of the following: Hght, temperature and
motion detection devices. Two types of optical detection sensors
may be used: A photo detector with specific speciral seusitivity to
detect a specitic color. For example a standard red, blue and gree
set which would then tndicate how “white” the light ts. Altemately,
a wide spectrum photo detector that irrespective of color measures
the intensity of each excited die as it 18 test fived, based on the eve
visual sensitivity curve, The optical sensor may be lensed and
capable of forming an image, that 1s a camera and the detector may
be a detector array of photodiode pixels. The detector array may be
g CMOS or CCD VSLT array and may be monochromatico or color
as in a monochromatic or digttal camera. Such arrays are readily
avatlable in mega-pixel resolution.

- acontroller, including at : Claim 6 of the ‘551 patent

least one of the one or

. More Processors, - 25:34-52
. integrated with the o a preferred embodiment the DUF contans logie control

- structure via mounting, in  electronics unit 7. Logic controf electronics unit, 7, receives input

communication with the and/or teedback from motion, intensity and/or spectral sensors 8, or
LED controlling power from manual control button § and tucreases or decreases or urns on
electronic circuitry ot shuts off the power to one or more of the SLS 1o effect the
apparatus, said controller destred change. That 15, the control logie unit 7 has stored
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- arranged to process the - parameters for intensity and spectral distribution and bp*‘f gsthe |

- information communicated = MSLS lamp within the predefined range. The control unit may

- from the cameras and to  include a D8P or computer with storage media, computer

- automatically control the | algorithims, signal tnput and cutput electronics, analog to digital

- light provided to the - converters, and communications elements 1o carry out intensity,
- illuminated area; and - distribution, dimming and color balance control. Computer

- algorithms and tostraction seis 7A are induced by the fogical
- controller to manipulate data, calculate results generate output

- signals and rwaintain the operating parameters within the

apectfications. Measured parameters are checked against the stored

- parameters and the control circuiiry adjusts the power to SL8

4

. the exiernal controlier 279 which receives traffic data from

| sensors 288G

- memory storing - 25:42-50

instructions that, when The control umit way include a DISE or computer with storage
executed by one or more media, computer algorithms, signal input and output electronies,
processors of the analog to digital converters, and communications elements o camy
controller, enable the out intensity, distribution, dimming and color balance control.
controller to: Computer algorithins and instruction sets 7A are induced by the

logical controlier to manipulate data, caloulate results generate
- output signals and maintain the operating parameters within the

- specifications,

R4:45-47
The controlier 279 will addresses the power supply of each DLF
headlamp 278, 296 and 294 mdependently such that each lamp

- performas s functions separately.
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 determine a target based on 45:45-67

- first data from one or more .  In another embodiment using the camera 197, the controller 19815
- of the sensors; instructed to identity and track a roving speaker during a video

s

¢ speaker 1o aliow the

s

- presentation. A signaling device 15 used by the

srogram to nitially lock-on and recognize a

ey

patiern recognition
target atiribute as 18 known i the art of obyect tracking. The

signaling device can be a laser light potnter 282 aimed at the camera
or a hand held remote control 281 in communication with the |
camera vision system. The controller 19§, based on the camera leui
rens the pattern recognition routines, derives the coordinates and |
generates instructions fo drive the specific hight sources with

atmings which will project Hght at the speaker as the speaker move
about the room. It is to be understoond that 1 a thester Lighting
application there 18 no need for a preprogramuned moving light

using motors o change position. Instead a fixed DLF or ADLY with
multiple ight sources powers the vecessary light sources to
iliuminate the performer as be or she moves about the stage. This
actually s similar to the banks of shutiered ghts used 1 present

day stage Hghting. Ouly now the digiial aspect of discrete muluple
fight sources altowing for a smwooth transition of aimings with
jnstantaneous control of almost wfintie vanation of spectrum and

k¥

intensity is accomplished,

K8:37-56
The digital Highting concept s extended to transportation vehicle
apphications. A headlamp for an automobile uses multiple hight
sources based on electro lurinescence of semiconductor junctions,
The p‘?@p@&fﬁd pnigue approach is to combine the lighting

unction i.e. the correct light distribution, color
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spectrum and leve sary for the visual task at Sand into the

famp such that the digital lamp obviates the need for additional hight
controls and fixtures. The digital electronic lamp wtilizes Vi the
energy and has over 100,000 hours lifetime versus 2000 for an
aufomotive incandescent lamp and can be rapidly swiiched on and
off without deleterionsiy affecting litetime. {({Juite the opposite, off
fime 1¢ not part of the hfetime), The multiple ight-source, digital
device, 1s an electronic headlight which provides the driver with the
correct aimnng, Humination level and distribution (e g parking
lights, low beam, high beam, lighting around curves and corners)
based on input from the vehicle's speed, steering wheel position,

tum signal indicator and detection of approaching headlights.

82628314
Analysis by a detector or an imaging system of the oncoming

o~

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

- determine which exact aiming is the maximum allowable for any

- given tratfic situation and road layout.

Using color and pattern recognition techiigues i 18 possible to
determine what is a sign. 11 is then possible to provide the squavalent
of “task lighting” and use the controlier and properly aimed SES to |
follow and Humunate distant overhead and roadside signs for ¢

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

12838
- The present invention i in the field of radiation producing devices.
- More particuiarly, the present invention s in the technical field of

lighting fixtures. However, radiation used for headlamps, heating,
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- night vision, UV or visible light curing, medical Xovays and other

radiation uses are covered as well, General lighting fixtures

otherwise known as luminares will be used as the primary exampie
white other irradiating devices such as infrared heaters are covered

as well. The invention relates to multiple Hght source ilfuminating

devices intended 1o replace incandescent, Hucrescent and HID

luminaries in general and specialty Highting applications.

95:3-14

| There has thus been shown and desertbed, among other things,

multiple-source Highting technology which aliows for the design mfi
onstruction of iHuminating devices. Many changes, modifications,

varigtions and other uses and applications of the subject invention

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

- considering this specification and the accompanying drawings

i

which disclose the preferred erubodimuents 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 fo be covered 'iisy the invention without departing from the

determlne a first target R2:27-42

- location based on the first - A possible control systemn for such porposes is deseribed in U8, Pat

data; No. 6,281,632 by Stam, et-al from Ang. 28, 2001 utled: A

| Continuousty vanable headlamp control incorporated herein by
reference. The patent describes how continuously variable
E’ieadiamps otter greater flexibility for roadway iumination but

challenges tn automatic control destgn. Each continuously

savighble headiamp has an effective thumunation range varned by

-

1 set including horizongal
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- direction aimed, vertical direction aimed, and m::cma*x emitted.

 Starn discloses a system for automatically controliing continuocusly

P
25
3
£
i
e
w
o
(€]
o
52

amps on a controlied vehicle tncludes an imaging
- sysiem capable of deternining lateral and elevational locations of

"

- headlamps from oncoming vehicles and ail lamps from leading

- 45:45-57
- In another embodiment using the camera 197, the controller 1881
wnstructed to identify and track a roving speaker duning a video

- presentation. A signaling device 1s used by the speaker to aliow the

o
o

pattern recognition program to inttially lock-on and recogniz
target attribute as is known o the art of object tracking. The
signaling device can be a laser hght pointer 282 aimed at the camera
or a hand beld remote contrel 281 in communication with the
camerg vision systemn. The controlier 195, based on the camera nput
runs the pattern recognition routines, derives the coordinates and
generates nstructions to drive the specific light sources with

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

-~ about the room

1:25-36

The present invention s in the field of radiation producing devices,
More particuiarly, the present invention 18 in the technical field of
highting fixtures. However, radiation used for headlamps, heating,

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

- radigtion uses are covered as well, General highting fixtures

lj;

,

otherwise known as luminaires will be used as the primary exampie

- while other rradiating devices such as infrared heaters are covered
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3

- as well. The irvention relates to muitiple light source iumi inating
devices intended to replace incandescent, fluorescent 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 highting technology which allows for the design and
construction of Hluminating devices. Many changes, modifications,
variations and other uses and applications of the subject tnvention
will, however, become apparent (o those skilled 1n the art aftex
consideri: g this specification and the accompanying drawings
which disclose the preferred erubodiments thereof. All such
changes, modifications, vanations and other uses and applications
which do not depart from the spirit and scope of the invention are
deemed fo be covered by the invention without departing from the
spirit or scope of the following claims.

select a cluster of the 53:13-37

- LEDs having light In FIGH 16 a headiamp 270 of a land, sea ov alr vehicle 271 is shown

 associated therewith that is | in front view 272, side view of a section 273 and top view of &

- directed at the target, section 274, A discreet SLS light source such as an LED 278 with
- determined based on the specific focation within the cluster 276 has a specific spatial light
- first target location; - distribution, color wavelength and airoing relative to the vehicle,

such as straight ahead, and or downwards and or oft towards the
right or left. The SLS may have ove junction and be monochromatic
or have a many junctions and provide a wide spectral power
distribution and the power to the SLS may be varned. 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 g colder

M

“bluish” 4,300K color teraperature, LED 277 at a second location
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wavelength and spatial Hight distribution. The concept cluster shown
by the dashed lines, 18 used to describe a control function and is not
necessarly related to contiguous placernent. 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 as high beam function versus a second
cluster 278 which may provide a parking Hight tunction. The same
SLS may be used, albett at different wotensities, for both the above

>

Ey

- functions and thus clusters may overlap and be discontinuous.

A possible control system for such purposes is described tn US, Pat.
T\n 6,281,632 by Stam, et-al from Agg. 28, 2001 nded: A
Continuousty variable headlamp control incorporated herein by
reference. The patent desenibes how continuously variable
headiamps offer greater flexibility tor roadway iHumination but

- offer challenges in antomatic control design. Back continuously

- vaniable headlamyp has an effective tllumination range varied by

¢ oat least one parameter from a set including hornzontal

- direction aimed, vertical direction aimed, and intensity emitted.

3“;(’,?},{iilii}‘i§'3§ from oncoming vebicles and taid lamps from leading

vehicles.

157
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- 45:45-57
 In another embodiment using the camera 197, the controller 19815
instructed to identity and track a roving speaker during a video

s

¢ speaker 1o aliow the

s

- presentation. A signaling device 15 used by the

srogram to nitially lock-on and recognize a

ey

patiern recognition
target atiribute as 18 known i the art of obyect tracking. The

signaling device can be a laser light potnter 282 aimed at the camera
or a hand held remote control 281 in communication with the |
camera vision system. The controller 19§, based on the camera leui
runs the pattern recognition routines, derives the coordinates and |
generates instructions fo drive the specific hight sources with

- atmings which will project Hght at the speaker as the speaker move

- about the room.

1:25.36

The present iovention 15 1o 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,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are covered as well, Geoeral lighting fixture
otherwise known as luminatres will be used as the primary example
whitle other irradiating devices such as infrared heaters are covered
as well, The invention relates to roultiple Hght source ilfuminating

- devices intended to replace incandescent, fluorescent and HID

luminaries in general and specialty Highting applications.

95:3-14

- There has thus been shown and deseribed, among other things,

- multiple-source Hghting technology which allows for the design and
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- construction of iluminating devices. Many changes, ﬂlbdiﬁ&&ﬁ‘}"h
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 theveof. All such
changes, modifications, vanations and other uses and applicatio
which do not depart from the spinit and scope of the ivention are
deemed 1o be covered by the invention without departing from the

5pnii‘ 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 varrow Hashhight

- selected cluster, relative to = type of beam. Present day LEDs come in very narrow almings such

M

- illumination provided to a4 two half angle 8 degrees which may not be nartow enough (s 10

<

 areas laterally adjacent to = meter spread for 150 meters down the road which may be

- the target and provided by ' sufficiently aimed o the right) but with need, smaller angles are also |

- atleast one LED different = feasibie Such a beam at the correct narrow aiming can continue to

- from LEDs in the selected  itiuminate far ahead {in high beam) without blinding oncoming

- cluster; and raffic. Analysis by a detector or an imaging system of the oncoming |
vehicles position (using its headlights for example} can be used 1o

- determine which exact aiming s the maximum aliowable for any

- given traffic sttuation and road layout.

Using color and patiern recognition techniques i 1s possible to

- deterrnine what is a sign. It is then pgssibie to provide the equivalent |
- of “task lighting” and use the controller and properly aimed SLS 1o
- follow and iHuminate distant overhead and roadside signs for a

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

22:14-22:
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: Ina DLF it is possible to combine a task light havi ng 4 Very narrow

| “spot‘ bearn at the correct atmung with a general area lighting
“flood” beam into one ficture. The digital highting fixture is

postitoned according to recommended lighting practice near a

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

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

display) geveral hummvation distnbution as well a3 a narrow

distribution aimed at the deskiop for high intensity task lighting.
452744

In a further ADLF intelligent lighting systern imuprovement over
prior-art practice, machine vision 18 used to control surrounding
lunminance, A prime example 18 an office application where a
computer Visual B¥splay Terminal i3 1o nse Thisis an application
where the guality of the localized task lighting is imporntant.

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

- iHuminating solution involves the control of surrounding

luminances. A prior art workstation design will include partition,

I

carpet, ceiling and desk surface reflectance which reduce the
humiinance n the workers field of view. Using the ADLFs abnlity to
recognize the computer soreen chair, desk and surrounding fioor and
cetling, the tluminance 1o lux on each element 15 varied to obtain |
the optimal luminance. That now aliows any color schenie to be

ased by the interior designer on the work cell decor. The ADLF will
control the luminance by varying the spatial light intensity

F distribution over the different surfaces.
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1:25-36
The present tovention 15w the field of radiation producing devices,
Maore particuiarly, the present tnvention is tn the technical field of
lighting tixtures. However, radiation used for headlamps, heasting,
wight vision, UV or visible hight curing, medical Xerays and other
radiation uses are coverad as well, General lighting fixture
otherwise known as haminaires will be used as the primary example
while other irradiating devices such as infrared heaters are covered
as well, The invention relates to roultiple Hght source iiiun&in&ting
devices wntended to replace tncandescent, fuorescent and Hi
furminaries v general and specialty lighting applications.
8314
There has thus been shown and desertbed, among other things, a
muitiple-source Hghting technology which aliows for the design and
construction of illuminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
will, however, become apparent to those slalled in the art after

. o~

s specification and the accompanying drawings

Vemea

considering ¢

,...;

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
- deamed to be covered by the wvention without departing from the

- spirit or scope of the following claims.

45:45-67

- maintain a variance of

illumination provided to In ancther embodiment using the camera 197, the controller 198 15
the target relative to the instructed to wWdentity and track a roving speaker during a video
laterally adjacent areas, presentation. A sigonaling device is used by the speaker to aliow the
when subsequent data patiern recognition program to nitiaily lock-on and recognize a
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- from one or more of the ~  target atiribute as 1s known in the art of cbject tracking. The

5

- cameras indicates a change = signaling device can be a laser light pointer 202 aimed at the camerg

in position of the target ~or a hand held remote control 281 in communication with the
- relative to the motor - camera vision system. The controlier 138, based on the camers leui

nition routines, derives the coordinates and

05

- vehicle, by repeating the ' wuns the paitern reco

determination of target generates mstructions fo drive the specific light sources with
location, selection of the armings which will project light at the speaker as the speaker move
cluster and variance to about the room. It 13 to be understood that in a theater lighting
illumination provided to application there 18 no need for a preprogrammed moving hght

the target, relative to the using motors to change position. fustead a fived DLF or ADLF with
laterally adjacent areas, multiple ght scurces powers the necessary lght sources to

based on the subsequent illuminate the performer as he or she moves about the stage. This
data. actually s similar to the banks of shutiered ghts used 1 present

g

- day stage lighting. Only now the diguial aspect of discrete multiple
- light sources allowing for a smooth fransition of aimings with
instantaneous control of almast infinite variation of specirum and

intensity is accomplished.

51:59-65

Additions! features include an optional concentrated Hashlight type
of beam to iHuminate 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
retroveflective si sign as the vehicle moves or the signs will be

- provided with a special marker for this purpose.

12836

- The present invention is in the feld of radiation producing devices,

- More particnlarly, the present tnvention is in the technical field of
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lighting fixtures. However, radiation used for Jﬁadiamm heating,
night viston, UV or visible Hght curing, medical Xerays and other
radiation uses are covered as well. Geperal fighting fixtures
otherwise known as luminaires will be used as the primary exampie
| while other irradiating devices such as infrared heaters are coverad
as well. The invention relates to multiple Hight source tluminating
devices intended to replace incandescent, Tluorescent and HID

luminaries 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 aliows for the design and
construction of tluminating devices. Many changes, modifications,
variations and other uses and applications of the subject tnvention
vitl, however, becoms apparent to those skilled in the art after
considering this specification and the accompanying drawings
which discinse the preferred embodiments thereot. Al such
| changes, modifications, varations and other uses and applications
which do not depart from the spirit and scope of the wnvention are
deemed o 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 19 26-30

illumination provided to
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- the target includes

- variation in at least one of

- color or intensity or at

least a change of at least

one LED of the selected

cluster to a non-emitting

E“the cluster includes a

 plurality of the LEDs and

the cluster includes non-

contiguous LEDs:

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

- versus a second cluster 278 which may provide g parking hight

rete Hight emifiing

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

4
}

- generate light with optimal intensity, spectral distribution, and

-

spatial distribution of intensity and speciral distribution tor the

- viewing task at hand.

NN M

- control function and is not necessarily related 1o 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

&

- 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 light directed at the

target is determined based

at least in part on known

 directionality of light

emitted by the first cluster

exiting from the at least

one headlamp: and

- The direction of light exiting from the DLF as a whale or from each

- SLS individually is controtiable by optical elernents 6, such as

455257

The controlier 18§, based on the camers input runs the pattern
recognition routines, derives the coordinates and generates
instructions to drive the specific light sources with aimings which
will project Hght at the speakeer as the speaker roove about the

- yoom.

25:5-9
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- reflective surfaces and or refractors, and may be C‘Euti(‘-ﬁi(}’"i

- variable optical elements.

12536

The present invention s in the field of radiation producing devices,
More particuiarly, the present invention 18 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 as well, General hghting fixtures

5

- otherwise known as luminaives will be used a

"

the prumary example
while other trradiating devices such as infrared heaters are covered

as well. The invention relates to multiple hight source tluminating

devices wtended fo replace mcandescent, fluorescent and HiD

lominaries in general and specialty hghting apphications

95:3-14

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

’1‘7

- multiple-source Hehting techuology which aliows for the design and

sruction of tluminating devices, Many changes, modifications,

2]

COn

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 thereotl Al such
changes, modifications, varnations and other uses and applications

which do not depart from the spinit and scope of the ivention are

- deemed 10 be covered by the invention without departing from the

i

- spinit or scope of the following claims,

165
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or the subsequent data - A possible control system for such purposes is described in U.S. Pat
mcmdes image data, - Ne. 6,281,632 by Stam, et-al from Aug. 28, 2001 utded: A

Conttnuously variable headlamp control incorporated herein by
reference. The patent deseribes how continuously variable
headiamps offer greater Hexability for roadway tlumination but
offer challenges wn automatic control design. Each continuously
mwwic headiamp has an effective thumination range varnied by
changing at least one parameter from a set including horizontal
direction almed, vertical direction atmed, and intensity emitted,
Staro discloses a system for antomatically controlling continuously

- variable headiamps on a controlled vehicle includes an imaging

- system capable of determining lateral and elevational locations of

Yluminatng device of Present advances in automobiie lighting inchude Adaptive Frontal-
claim 72, wherein the lighting Systems which aid in seetng around curves and other
memory further stores teatures 1o the road, In these systems the hght distribution pattern
instructicos thal, when and color spectrum will be changed according to the instantaneous
executed by one or more road conditions at hand.

P processors of the

controller enable the

4

166
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identify an upconing road

- gurvature along a road on

4

which the motor vehicle is

- traveling: and

 Present advances in automobile lighting include Adaptive Frontal-
lighting Systems which aid in seetng around curves and other
- features o the road. In these systems the light distribution pattern

- and color spectrum will be changed according to the instantaneous

road conditions at hand.

- accommeodate the

L upcoming road curvature

by adaptation of a light

pattern of at least one of

the headlamps.

- operated in the optimal mad

81:43-56

by

- Present advances in automobile ighting include Adaptive Frontal-
lighting Systems which aid in seeing arcund curves and other
- features o the road. In these systems the light distribution pattern

- and color spectrum will be changed according to the instantaneous

road conditions at hand. To these systems the hght distribution

pattern and color spectrur will be changed according to the
instantanecus road conditions at hand. Thus, the headlamp now has
much more fexibility than the high beanm/low beam variation of
teday. At any instant in time the infensity, spectrum and beam
pattern of the headlamp may be varied as a function of the drivers
ntent, lay of the road and sovironmental factors. A GPS system on

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

one way tratfic and others factors such the headiamp may be

..1.;
s

¢ at that instantanenus Incation.

Cdiuminating devige of

olmm 74, wheren;

the variation of

illuminadon provided 1o

19 26-30
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- the target includes - The discrete light emitiing elements by operating and not operating,

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

- color or intensity_orat - generate light with optimal intensity, spectral distribastion, and
least s change of atieast spatial distribution of intensity and spectral distribution for the
one LED of the selegted. viewing task at hand.

non-emitli ng

e §3:17.37
[RoE N MEATEN

the selected clus

includes a plurality of the.  The concept cluster shown by the dashed lines, is used to describe a

- LEDs and the selegied - control function and is not necessarily related to contiguous
- cluster includes non- - placement. In general a cluster may be deemed a separate grouping
- gontiguous LEDRs - 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 parliog hgh
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 light directed at the - 45:82-87

target is determined based . | The controlier 198, based on the camers input runs the pattern

2

atleastin partonkoown, recognition routines, derives the coordinates and generates

=8

- directionality of ligh - nstructions to drive the specitic light sources with ainungs which

emitted by the Orst cluster.  will project light at the speaker as the speaker move about the

- exating from the at least - yoom.

- one beadlamp, and

: 25:5-9
- The direction of Hght exiting from the DLF as a whole or from each

- SLS individually is controtlable by optical elements 6, such as
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- reflective surfaces and or refractors, and may be C‘Euti(‘-ﬁi(}’"i

- variable optical elements.

12536

The present invention s in the feld of radiation producing devices,
More particuiarly, the present invention 18 in the technical field of
highting 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

5

- otherwise known as luminaives will be used a

"

the prumary example
while other trradiating devices such as infrared heaters are covered

as well. The invention relates to multiple hight source tluminating

devices wtended to replace mcandescent, fluorescent and HiD

lominaries in general and specialty hghting apphications

95:3-14

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

’1‘7

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

sruction of tluminating devices, Many changes, modifications,

2]

COn

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 thereotl Al such
changes, modifications, varnations and other uses and applications

which do not depart from the spinit and scope of the ivention are

- deemed 10 be covered by the invention without departing from the

i

- spinit or scope of the following claims,

169
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instructions that when At any instant in time the imtensity, spectrum and beam pattern of
executed by one or morg the headiamp may be varied a3 a function of the duvers intent, lay
processers of the of the road and environmental {actors. A GPS system on the car

controller. enable the may also let the headlamps system know of curves up ahead, one

- controller to accommodate  way tratfic and others factors such the headlamp may be operated in

- the road curvature by the optimal mode at that instantanecus focation,

changing ilumination in at

leasta divection of the

- yoad survature by

adaptation of the gt

| padtern in at least one of

- color intensity or spatial

- disiibution by

- modification of light

- associated with cog o

- more of the LEDs,

- 76. (New) The 51:43-57

- illuminating device of - Present advances in antomobile highting include Adaptive Frontal-
- claim 74, wherein the lighting Systems which aid in seeing around curves and other
- identification of the features in the road. In these systems the Hght distribution patters

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

is based at leastin parton  road conditious at hand. Thus, the headlamp now has much more

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

- adaptation of the light instant in time the intensity, spectrum and beam pattern of the

headiamp may be varied as a functicn of the drivers intent, lay of
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- the road and environmental factors. A GPS system on t E*c car may

; - pattern is based at least in

part on the map data

- diluminating device of

~
H
I

4. wherein the

claim

idennfication of the

U Q(}Oﬂliﬂi) road curvature

b is based at leastin part on

sensor data provided by

- oneormore of the sensors

- optimal m

- conditions etc.

- and color spectrum will be

4.

- of the vehicle and wherein

the adantation of the helg

is based at leastin

patiern

on the sensor data,

o

1o environmental s

- afso let the headiamps syst

fraffic

regime.
51:43-57

- lighting Systems which aid in

em know of curves up a

lighting can be

head, one way

and others factors such the headlamp may be operated 1o the

ode at that instantaneous location. With sensors sensitive

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

adapted to the optimal operating

- seeing around curves a

Lo

- Present advances in automobile lighting include Adaptive Frontal-

ad other

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

changed according to the instantaneocus

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

- instant in boe the intensity

N
i

- optimal mode at that instantaneous

surrcundings such as ambient Hght

. spectrun and beam patier

$E

- Hexibility than the high beam/low beam varfation of today, At any

ern of the

teadlamp may be varied as a function of the drivers wtent, lay of
the road and environmental factors. A GPS system on the car may
alao let the headlamps system know of curves up ahead, ong way
traffic and others factors such the headlamp may be operated in the

location, With sensors sensitive

o

. fog or snow

- conditions ete. lHghting can be adapted to the optimal operating

{lluminating device of

claim 72, furtherincluding

- SEN individually s controliabile by optical

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

elements &

om each

such as

>
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es and or refractors

- one ormore optical

slements o condral

L control

from one or

light emitted

of the LERs

e

- vartable optical elements.

5, and may be ciutmmc*"i

79 {New} The

- illuminating devigs of

claim 78 wherein the

F optical control elemenis

include at least one of one

ormore reflecio

o

refractors or lenses,

80. (New) An illuminating

. device having automatic

control of light provided to

- an illuminated area

- comprising:

L a structure for

- incorporating iluminating

devige elemernts, whersin

- the struciure comprises a

| motor vehicle;

25:5-9

The direction of light exiting from the DLF as a whole

r from each

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

reflective surfaces and or refractors, and may be electronically
varighle optical elements.

Claim 6 of the ‘551 Patent

Claim 6 of the ‘551 Patent
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54

53:45-54:47
Thus when following another vehicle, assuming, as drivers have
reported, that they find vellow incandescent colored hsfadiampa fes
offending than the HED blue-white color, the external
controdler 279 which receives traffic data from sensors 288
cluster 281 would be used to Hluminate around a corner. Thus when
the turn todicator bas been selected or the steering wheel has been
rotated by the dover, the DLF headlamp 1s powered by the
controller to tuminate sideways at angles which according to the
speed of travel is correct. (A dover can't make a 90-degree umn
fraveling 90 kph but from a stop, the turn may be around & coroer.)
In 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 tess outwards and SLS 284 angled
maore outward with the forward aiming {(distance ahead of the

o

- vehicle) of the more angled SLS 284, closer in for tluminating

o

- sharp turn, than that of the less angled SLS 283 for a shallow curv

€]
b
o
Corn
¢
o
iy
e
ot

ctional view 273 shows a general downward siming with

- SLS8s of front view 272 cluster 288 corresponding o
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- cluster 286 shown from the side.

m,,
s
uv-}
(' 3
1SN
o
12}
ps
[y
o]
]
&7
[
i+
w
‘L'L
o
[
&
@]
e
4
o
5
=
4]
Q-

i

downward such as for a stow driving as 1o a parking light type of
apphcation where the idea is not to cause glare vet be sgen. The
parking hght function can also be done with higher angled LEDs by
just lowering the intensity (o very low non-glaring intensities,
Cluster 287 of the front view would be the main Hluminating
workhorse and 15 shown in side view 373 as angled SLSs in

cluster 288 and top view 274 as cluster 28%. The top
cluster 276 shown in side view 273, as 290 would perform alone or
w tandem with part of 287 the high beam lighting function. . In
one embodiment the digial headlamp carries out all the functions in
a stogle unit 27¢. S8L&s have different focations and
atmings 391 and 292 1o carry out the functions. In another
embodunent 293 the spothight sign luminating function or comer
lighting function is 11 a separate package 294 with its aiming 298
The low and b igh beam lighting s accomplished with
fixture 296 and its general aiming 397, The separate units may be
dictated by design or sales considerations and yield more flexibility
bt are within the scope of the overall integral digital lamp headlight
device. The controlier 27% will addresses the power supply of each |
DLF headlamyp 27%, 396 and 294 independently such that each lamp

- performs its functions separately.

aplurality of individually . | Claim 6 of the ‘551 patent
controliable LEDs |

incorporaied in the

structure via at least one

headlamp mounted o the

174
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- structure. each headlamp

| including at least one of

the LEDs the LEDs in

Ccommurieanen with g

L DOWET SOUTCE:

g o
YR Ed
K

53:13-37

In FIGL 16 a headiamp 378 of a land, sea or aiv vehicle 271 18 shown
in front view 272, side view of a section 273 and top view of a
section 374, A discreet SLS light source such as an LED 278 waith

specific location within the cluster 276 has a specific spatial light
distribution, color wavelength and airaing relative to the vehicle,
such as straight ahead, and or downwards and or oft towards the
vight or feft. The SLS may have ove junction and be monochromatic
or have a many wnctions and provide a wide spectral power
distribution and the power to the SLS may be varied. An SLS ca
also be a “white” LED. For example a typical “whate” LED such as
a Luxeon® white LED such as LXHL-XXXX will have a eolder
| “bluish” 4,5300K color teroperature. LED 277 at a second location
within the same cluster may have a similar or dissimitar atming,
wavel ength and spatial light distnibution. The concept cluster shown

- by the dashed lines, is used to deseribe a control function and is not
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- electronic circuitry

apparatus for the

- source” means any system that s capable of receiving ar

controlled powering of the

LEDs and other of the

illuminating device

elements;

ecessartly related to contiguous placement. In ge neral a ciuster

- 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

- chuster 278 which may provide a parking light function, The same

N

- SLN may be used, atbeit at different intensities, for both the above

functions and thus clusters may overlap and be discontinuous

173416

- Asused heretn, the term “light source”, LED or “solid state hight

o)
,.M
:-+
=
hed s
Lyl
2y
oy

- signal and producing lght in response to the signal. Thus, the term

- “light source” should be understond to include light emitting dicdes

of all types, light emitting polviuers, semiconductor dies that

produce or emanate Hight in response o current, organic LEDs,
electro-luminescent sirips, and other such systems. Tncandescent aad
discharge light sources are also inclnded and multiples of :
incandescent and discharge light sources also provide a digital
tuminatre. ln an embodiment, a “light source” may refer to 4 stngle
Ewhi mitiing diode package mcluding multiple semiconducior LED

- dies that are individually contrelled.

- Claim 6 of the ‘551 patent
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- 18:23-29

E one Or MOre processors.

L OnE OF TNOTE SENSOIS,

including one or more

- cameras, plaged on the

- structure for detecting

- coordinate-specific

nformation about the

- illuminated area and

- postioned 10 capture

' camera data indicating a

- target ahead of the motor

- vehigle, atleast one of said

controiies
device, a Digital Signal Processor,
controller, controller or computer”™ can be
encompass any device having

- executes instructions ff

in a preferred embodiment the DEF ¢

- electronics unit 7. Logic

- from mansual control button 9 and increases or decrease
- or shuts off the power 10 one or mor

- desired change. That is, the

- cameras in conymunication

with power, and in

L communication with at

Fleast one of the one o

| MOTE PIOCESSOTS,

- may be used: A photo detector with specifi

the intensity of each excil

- visual sensitivity curve. Th

- capable o

In a preferred embodiment the DLF is provided with an onboard

oard, em

al, the term “logical

The controlier may be a computer b bedded

£ eic. In geners
broadly defined to
contred circuiiry or a processor which

£

rom a memory medium,

Claim 6 of the ‘551 patent

25:34-42

controb electronics unit, 7, recetves input

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

8 OF Tarns on

2 of the SLS o0 effect the

i’.?.,

> consired fogic unit 7 has store

parameters for intensity and spectral distribution and operates the

MSLS famp within the predefined range.

- 28:833-87
~ Sensors R include any of the following: Hight, temperature and

motion detection devices Two types of optical detection sensors

¢ spectral sensifivity 1o

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

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

- & wide spectrum photo detector that irrespective of color measures

ed die as it 18 fest fired, based on the eve

¢ optical sensor may be lensed and
camera and the detector may

of iwmmﬂ an im thatisa
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- be a detector arvay of photodiode pixels. The detector ar ray may be
& CMOS or COD VSLT array and may be monochromatic or color
as to a monochromatic or digital camera. Such arrays are readily
available in mega- pixel resolution.

acontoller, includingat Claim 6 of the ‘551 patent

leastone of the one or

MOTe ProCEssors, 25:34-52

- integrated with the - In a preferred embodiment the DL containg Jogic control

strugture via mounting, in | electronics unit 7. Logic control electronies unit, 7, receives input

communication withthe  andfor feedback from motion, intensity and/or spectral sensors 8, or
LER controlling power. from manual control bution ¥ and increases or decreases of furns on
- glectronic cireuitny ~or shats off the power t0 one or more of the SLS to effect the

[

- apparatus, said controlier esived change. That is, the control logic umit 7 has stored

o

arameters for intenstty and spectral distribution and operates the

el
_.§

- arranged 1o process the

informetion communicated | MSLS lanp within the predefined range The control unit may

-

from the cameras and to. include a D8P or computer with storage media, computer

automatically control the. algorithms, signal input and output electronics, analog to digiial

ight provided to the - converters, and communications elernents fo carry oul intensity,
{lluminated area; and - distribution, dinmuming and color balance control. Computer

algorithrus and instruction sets TA are fnduced by the logical
controiler to manupulate data, calculate results generate output
signals and maintain the operating parameters within the

| specifications. Measured parameters are checked against the stored

- parameters and the coniral circuttry adpusis the power to SLS.

4
}

Cthe external controller 279 which recetves traffic data from

s 288

O
378
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Merory storng, 25:42-50

nstructions that, when The control unit may nclude g DEP or computer with storage
executed by one ormore media, computer algorithms, stgnal fuput and output electronies,
progessors of the analog to digital converters, and communications elements o camy
controller. _enable the out intensity, distribution, dimming and color balance control.
controifer 1o Computer algorithims and instruction sets TA are induced by the

logical controlier to manipulate data, caloulate results generate
- output signals and maintain the operating parameters within the

g RS
- apecilications.

R4:45-47
The controlier 279 will addresses the power supply of each DLF
headlamp 278, 296 and 294 mdependently such that each lamp

serforms us functions separately.

2374

vopg

{#
[ ]
o

identify. based on data

o

- received from one or more = A possible control system for such purposes is described in U8, Pat.

- of the sensors, a plurality = Neo. 6,281,632 by Stam, et-al from Aug. 28, 2001 tided: A

- of positions associated - Continuously variable headlamp control incorporated herein by

- with the target as the target | reference. The patent describes how continucusly variable

- moves relative to the - beadlamps offer greater Sexibility for roadway dhumination but
- motor vehicle; and offer challenges in automatic control design. Bach continucusly

vartable headlamp bag an effective illumination range vaned by
changing at least one parameter from a set including horizontal
direction atmed, vertical divection atmed, and intensity emitted.
Stam discioses a system for antomatically controlling continuously
variable headlamps on a controlied velucle inchudes an imaging
system capable of determining lateral and elevational locations of
headlamps from oncoming vehicles and tail lamps from leading

- vehicles,
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45:45-57

In another embodiment using the camera 197, the coniroller 198 s
instructed to identdy and track a roving speaker during a video
presentation. A signaling device 1s used by the speaker to allow the
pattern recognition program to initially lock-on and recognize a

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

siginaling device can be a laser hight pointer 202 aimed at the camera
or a band held remote control 381 1o comrunication with the

camera vision system. The controlier 195, based on the camera mpwt
runs the patters recognition routines, derives the coordinates and |
generates instructions 1o drive the specific hight sources with

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

P about the room.

122536
The present invention is in the field of radiation producing devices,

More particularly, the present invention 18 in the technical field of

lighting fixtures. However, radiation used for headlamps, heating,

Pt

night viston, UV or visible Hght curing, medical Xerays 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 muitiple Hght source Hluminating

- devices intended to replace incandescent, fluorescent and HID

huminaries in general and specialty lighting applications.

180
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- There has thus been shown and described, among other things, &

b

mudtiple-source Hghting technology which allows for the design and

,.,‘

changes, modifications, |

o

construction of thuminating devices. Many
variations and other uses and applications of the subject invention
will, howsver, become apparent to those skilled n 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 apphications which do
uot depart from the spint and scope of the invention are deemed to be
| covered by the tnvention without departing from the spint or scope

of the following claims.

- change, responsive to the = $2:37-42

- positions associated with & possible control system for such purposes is described tn U8, Pat.

. the target, first light - No. 6,281,632 by Stam, et-al from Aug. 28, 2001 dtled: A
- associated with one or - Continuousty vasiable headlamp control incorporated herein by

- more LEDs aimed toward  reference. The patent describes how continuously variable

. at least a portion of the - headlamps offer greater Hexibility for roadway tHumination but
- target, relative to second ¢ffer challenges in automatic control design. Hach continuously

light associated with other = variable headiarnp has an effective illumination range varied by

- one or more of the LEDs changing at least one pararpeter from a set including borizonial

- aimed laterally adjacent | direction aimed, vertical direction aimed, and intensity emisted.

. the target on either side, as = Stam discioses a systern for sutomatically controlling continuously

- the target moves relative variable headlamps on a controlled vehicle includes an imaging
- to the motor vehicle. - system @apabie of determining lateral and elevational tocations of

headiamps from oncoming vehicles and tail lamps from leading

vehicles.
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- 45:45-57
 In another embodiment using the camera 197, the controller 19815
instructed to identity and track a roving speaker during a video

s

¢ speaker 1o aliow the

s

- presentation. A signaling device 15 used by the

srogram to nitially lock-on and recognize a

ey

patiern recognition
target attribute as is known 1 the art of object tracking. The

signaling device can be a laser light potnter 282 aimed at the camera
or a hand held remote control 281 in communication with the |
camera vision system. The controller 19§, based on the camera leui
runs the pattern recognition routines, derives the coordinates and |
generates instructions fo drive the specific hight sources with

- atmings which will project Hght at the speaker as the speaker move

about the room.
52:54-53:4

type of beam. 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

sutficiently atmed to the right) but with need, smalier angles are also
feasible. Such a beam at the correct narrow aiming can continue o |
illuminate far ahead {in high beam) without blinding oncoming
traffic. Analvsis by a detector or an imaging systern of the opcoming

~ ]

- vehicles position {using its headlighis for example) can be use

d o

- determine which exact aiming is the maximum allowable for any

- given traffic sttuation and road layvout

- Using color and pattern recogrution technigues it is possible to

- determine what is a sign. It i3 then possible to provide the equivalent |
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of “task lighting” and use the controlier and properiy aimed SLS to
foliow and Huminate distant overhead and roadside signs fora
longer time, yet not blind oncoming traffic due 1o the narrow beam.

2:1422

fn a DLE it is possible to combine a task Hght having a very narrow
spot” beant at the correct atnung with a general area lighting
beam into one ficture. The digital highting fixture is
postitoned according to recommended lighting practice near a
workstation and correctly onjented such that the DLF gives s wide
{though stll controlled, so as not to cause glare on a computer
display) geveral hummvation distnbution as well a3 a narrow
distribution aimed at the deskiop for high intensity task lighting.
452744

In a further ADLF intelligent lighting systern imuprovement over
prior-art practice, machine vision 18 used to control surrounding
luminance. A prime example is an office application where a
computer Visual B¥splay Terminal i3 1o nse Thisis an application
where the guality of the localized task lighting is imporntant.
Contrast plays a major role in seeing and glare plays a role in
producing veiling reflections as causing fatigue. The correct
tHuminating solution ivolves the control of surrounding

lominances. A prior art workstation design will include partition,

]
et

&

‘oduce the

.
b

- carpet, ceiling and desk surface reflectance which
luminance in the workers feld of view. Using the ADLFs ability t©

- recognize the computer screen chair, desk and swrrounding floor and |

5

- ceiling, the tluminance 1o fux on each elerment 18 vaned 1o obtain

«

- the optimal luminance. That now allows any color scheme to be
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smer on the work cell decor. 1§ he ADLEF will

.,
oo
(23
(]
[
’..4
P
joeas

@]
pt s
o
r-r
,,
[
~
S_‘L

i:jf‘\

~control the luminance by varying the spatial lght intensity

- distribution over the different surfaces.

51:59-65

- Additional features include an optienal concentrated Hashlight type
f beam to Huminate 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

- vetroreflective sign as the vehicle moves or the signs will be

provided with a special marker for this purpose.

1:35-36

The present invention s in the field of radiation producing devices,
More particuiarly, the present invention 18 in the technical field of
highting fixtures. However, radiation used for headlamps, heating,

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

w,

radiation nses are covered as well. Generaf highting fixtures
otherwise known as tuminaires will be used as the primary example
while other trradiating devices such as infrared heaters are covered
as well, The invention relates 1 mui?x; ste fight source tluminating

fuorescent and HID

95314
There has thus been shown and described, among other things, a !

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

- construction of luminating devices. Many changes, modifications, |
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considering this specification and the accompanying drawings which
Edésci@se the preferred embodiments thereof ALl sueh changes,

modifications, variations and other uses and apphications which do
uot depart from the spint and scope of the invention are deemed to be
covered by the invention withont departing from the spirit or scope

of the folfowing claims.

Present advances in automaobile highting inclade 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 1o the instantaneous

road conditions at hand. Thus, the headlamp now has much more
Hexibility than the high beamv/low bearn variation of today. At any
Einsx:an i time the intensity, spectrum and beam pattern 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
also let the headiamps systern know of curves up shead, one way
traffic and others factors such the headlamp may be operated in the
optimal mode at that instantaneous location. With sensors sensitive
to environmental surroundings such as ambient light, fog or snow

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

regumg,

81. (New) The

illuminating device of

claim 80. wherein:
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the data includes image 833742
data; A possible control systern for such purposes is deseribed in U8, Pat

Ng. 6,281,632 by Stam, et-al from Aug 28, 2001 uided: A

Continuousty variabie headlamp control incorporated herein by
reference. The patent describes how continuously variable

headiamps offer greater Hexability for roadway tlumination but
offer challenges 1o automatic control design. Each continuously
variable headiamp has an sffsctive illumination range varied by
Ech;»m:».:i 1 at least one parameter from a set including horizontal
direction almed, vertical direction atmed, and intensity emitted,

 Starn discloses a system for automatically controliing continuocusly

P
25
3
£
o
e
w
o
[
o
[}
o
25

amps on a controlied vehicle tncludes an imaging

m

syatem capable of deternuning lateral and elevational focations of

- headlarops from oncoming vehicles and tail lamps from leading

the memory further stores = 45:52-57

instructions 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 instructions to ditve the specific hight sources with airaings which
controller, enable the will project light at the speaker as the speaker move about the

- controller to select a first TOOHL.
cluster of LEDs, :
associated with the first ~ 25:5-9

- light, for the change, based The direction of Hight exiting from the DLF as a whole ot from each

- at least in part on known %i\ wndividually 1s controliable by optical elements §, such as
- aimings of the first light  reflective surfaces snd or vefractors, and may be electronically
- associated with the first ~  variable optical elements.
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- cluster having a

ook,

correlation to the at least :25-36

the portion, the known The present tovention is 1o the field of radiation producing devices,
aimings based at least in More particularly, the present invention 18 in the technical field of
part on at least one of lighting fixtures. However, radiation used for headlamps, heating,

known directionality of night vision, UV or visible light curing, medical Xerays and other

light emitted by the first  radiation uses ave covered as well, General lighting foctures

- cluster or known - otherwise known ag luminaires will be used as the primary example
- directionality of light - whule other irradiating devices such as infrared heaters are covered

- emitted by the first cluster = as well. The invention relates to multiple Hght source iHluminating

- exiting the headlamp; and  devices intended to replace incandescent, fluorescent and HID

huminaries in general and specialty lighting applications.

95:3-14

| There has thus been shown and described, among other things, a
ymultiple-source lighting technology which allows Tor the design and
consiruction of illuminating devices. Many changes, madifications,
varigfions and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art after

onsidering this specification and the accompanying drawings

- which disclose 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 tnvention are
- deemed {0 be covered by the invention without departing from the

- spirit ot scope of the following claims,

the change to emission of 19:26-30

. the one or more LEDs - The discrete Hght emitiing elements by operating and not operating,

- aimed towards the at least  at full power or at a fraction of, either partially or in unison,

>

the portion includes a

- generate Hght with optimal tntensity, speciral distribution, and
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- change to intensity or

color or a change of at

least one of the LEDs to a

non-emitting state.

82. (New) The

illuminating device of

claim 80. wherein the

- memory further stores

instructions that, when

- executed by one or more

processors of the

controller, enable the

controller to:

- identify an upcoming road

- curvature along a road on

which the motor vehicle is

traveling; and

accommodate the

- upcoming road curvature

by adaptation of a light

pattern of at least one of

the at least one headlamps.

viewing task at hand.

51:43-47

Present advances in automobiie lighting include Adaptive Frontal-
fighting 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 1o the instantangous

Croad conditions at hand.

51:43-47

Present advances in antomobiie highting include Adaptive Frontal-
fighting 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 instantaneous
road conditions at hand.

51:43-56

Present advances in automobiie lighting include Adaptive Frontal-
fighting Systems which aid in seeing around curves and other

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

5
¥

- and color spectrum will be changed according to the instantancous

- voad conditions at hand. In these systems the hght distribution
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¥

- pattern and color spectrum will be changed according to the
mstantancous road conditions at hand. Thus, the headlamp now has
much more Hextbility than the bigh beam/low beam variation of
today. At any mstant in time the intensity, spectrum and beam

sattern of the headlamp may be varied as a function of the dnivers
intent, 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 traftic and others factors such the headiamp may be

- operated n the optivual wode at that instantaneous location,

- the change to emission of  19:26-30

- the one ormore LEDs - The discrete Hght emiting elements by operating and not operating,

- aimed towards the at least.  at full power or at a fraction of] either partially or in unison,

- the portion ngludes @ - generate Hght with optimal intensity, spectral distribution, and
- changs o intensily o - apatial distribution of intensity and speciral distribution for the
ior or a change ot at viewing task at hand.

least one of the EEDs o a

non-emitting state;

the memoery further stores. | 485:83-87

instructions that, when The controlier 198, based on the camera input rung the pattern
gxecuted by one or more recognition routines, derives the coordinates and generates
processoers of the jnstructicns to drive the apectfic light sources with aumings which
controiler, enable the will project light at the speaker as the speaker move about the
controller to select a furst OO,
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- cluster of LERS, ;
associated with the first 25:5-9

- light, for the change based + The direction of Hght exiting from the DLF as a whole or from each

atleastinpartonkuown,  SLE tndividually is controllable by optical elements &, such as
aimings of the fustlight,  reflective surfaces and or refractors, and may be electronically
- associated with the first variable optical elements.

cluster having a

arrelation to the at feast 1:28.36

the portion, the known The present invention s in the field of radiation producing devices,
atmings based at leastin More particularly, the present invention is in the technical field of
part onat least ene of fighting fixtures. However, radiation used for headlamps, heating,
koown directionality of night viston, UV or visible light curing, medical X-rays and other
fight enutted by the first radigtion uses are covered as well, General highting fixtures

cluster or known otherwise known as luminaives will be used as the primary example
dirgctionality of light while other irradiating devices such as infrared heaters are coverad
| emitted by the first chusie as well The mwvention relates to multiple Hight source dluminating

- exiting the headlamp: and  devices intended to replace incandescent, fluorescent and HID

luminarnies in general and specialty highting apphications

98314
There has thus been shown and described, among other things, a
muitiple-source Hghting technology which aliows for the design dmi
construction of tHhuminating devices. Many changes, modifications,
variations and other uses and applications of the subject invention
vill, however, become apparent to those skilled 1 the art after
considering this specification and the accompanying drawings
which disclose the preferred embodiments theveot. Al such
changes, modifications, variations and other uses and applications

which do not depart from the spirtt and scope of the invention are
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- the memory further stores

nstructions that, when

- executed by one or mare

progessors of the

- controiler, enable the

- controller 1o accommaodate

the road curvature by

- changing Yluwminatdonin gt

of the

leasta divection ©

oad curvature by

adapiation of the light

- paitern in at igast one of

- color, intensity. o spatial

distribution by

Cmoedification of ieht

| associated with gne or

of the LERs

e

- spirit or scope of the following clairs.
- RY1:81-86

:;fx'
LAY

auy instant i fime the intensity, spectrum and beam pattern of

P

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 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 instantaneous location.

uminatng devige of

Colaim 2 wherein the

identification of the

upcoming read curvature

5 based at least 1n part on

map data and wherein the

- and color sp

flexibility than the high beam/low beam variation of today.

- 51:43-57
 Present advances in automobile lighting include Adaptive Frontal-
Hghting Systems which ald in seeing around curves and other

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

wotrum will be changed according to the mstantaneous

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

At any
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; adapration of the light - instant i time the intensity, spectrum and beam pa{tem of the

- pattern is based atieastin.  headlamp may be varied as a function of the drivers intent, lay of

- part on the map data, the road and environmenial factors. A GPS systern on the car may

5

- also let the head

fomany

amps sysiem know of curves up ahead, one way
traffic and others factors such the headlamp may be operated in the
optimal mode at that instantaneocus location. With sensors sensitive
to environmental surroundings such as ambient hight, fog or snow
conditions ete. lighting can be adapted to the optimal operating

[ regime.

51:43-57

gi

fuminating devige of - Present advances in antomobile hghting include Adaptive Frontal-
- claim 82, wherein the lighting Systems which aid in seeing around curves and other
idennficanon of the features in the road. In these systems the Hght distribution patters

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

s based atleast in parton,  voad conditions at hand. Thus, the headlamp now has much more

sensor data provided by, Hlexibility than the high beanv/low beam variation of today. At any
- one ormore of the sensors.  instant in time the intensity, spectrum and bearn pattern of the

of the vehicle and whereln,  headlamp may be varied as a function of the drivers intent, lay of

the sdaptation of the light  the road and enviromumental factors, A GPS system on the car may

pattern i based at leastin.  also let the headiamps systern know of curves up ahead, one way

~

- part on the sensor data, traffic and others factors such the headlamp may be operated in the

optimal mode at that instantavsous location. With sensors sensitive
- to envirenmental surroundings such as ambient Hght, fog or snow
- conditions ete lighting can be adapted to the optimal operating

| regime.

192
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86, {New) The

- dlwoinating device of

~

clann 80, further including

- One ot more optical

SLS individ

o
[
-
ey
Zﬁ
[y
&

- control elements 1o gontrgl

Heht emitted from one or

Cmore of the LEDs

{lluminating device of

claim 86, wherein the

- optical control slements

Cinclude at least one of one

- or more reflectors,

- refractors ot lenses.

- The direction of Hght exiting from the DLF as a whole or from each
ually is controtiable by optical elements 6, such as

ive surfaces and or refractors, and may be electronically

lements.

ection of Hght exiting from the DLF as a whole or from each
- SEN individually 15 conirollabile by optical elements 6, such as
wirfaces and o refractors, and may be electronicaily

- variable optical elements
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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.

1
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¥
T3
e

53:45 — 54:47

Thus when following another vehicle,
agsuming, as drivers have reported, that they
find vellow incandescent colored headiamps
tess offending thao the HID blue-white
color, the external controller 27% which
receives traftic dats from sensors 288 . a
cluster 281 would be used to illuminate
around a corner. Thus when the turn
indicator has been selected or the steening
wheel has been rotated by the driver, the
DLE headlamp 18 powered by the coutroller
to iHuminate 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 arcund 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

LS 283 angled less ontwards and

SLS 284 angled more outward with the

forward atming {distance ahead of the
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U.S. Patent No. 9,955,551



vehicle) of the more angled S5LS 284, closer
i for illuminating sharp turn, than that of
the fess angled SLS 283 for a shallow curve.
Side sectional view 273 shows a general
downward atming with SLSs of front

view 272 cluster 288 corresponding to
cluster 286 shown from the side. The
cluster 286 15 the most angled downward
such as tor a slow driving as 1o a parking
tight type of application where the idea 13
not to canse glare vet be seen. The parking
fight function can also be done with higher
angled LEDs by just lowering the mtensity
to very low non-glaring intenstties,

Cluster 287 of the front view would be the
main tluminating workhorse and is shown
i1 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,
as 294 would perform alone o i tandermn
with part of 287 the high beam lighting
function. .. In one embodiment the digiig]
headlamp carrtes out all the functionsina
single unit 278, SLSs have different
focations and aimings 221 and 292 to cany
out the functions. In another

embodiment 283 the spotlight sign
tuminating function or corner fighting
function i3 1o g separate package 284 with
tis aiming 295 The low and high beam

hghting 13 accomplished with
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fixture 296 and 115 general ainung 297, The
separate units may be dictated by design or
sales considerations and yvield more
flexability but are within the scope of the
averall integral digital lamp headlight
device. The controller 279 wall addresses
the power supply of each DLF

headlanmp 278, 2%6 and 294 independently
such that each lamp performs its 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):

WY 304
~, T

)

53:13-37

In FIG. 16 a headlamp 278 of a land, sea or
alr vehicie 271 is shown in front view 272,
side view of a section 273 and top view of a

section 274, A discreet SLS 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

4
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such as an LED 278 with specific location
within the cluster 276 has a specific spatial
Light distribution, color wavelength and
aimning relative to the vehicle, such as
straight ahead, and or dowrwards and or off
towards the right or left. The SLS may have
one junction and be monochronatic or have
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-XXX will have a
colder “bluish” 4, 300K color temperature.
LED 277 at a second location within the
same cluster may bave a similar or
dissimilar atming, wavelength and spatial
hight distribution. The concept cluster
shown by the dashed lines, 15 used to
describe a control function and 18 not
necessanly related o contiguous placement.
In general a cluster may be deemed g
separate grouping due to a function it
pertorms, either exclusively orin
conjunciion with other clusters or sub-
clusters, such as high beam function versus
s second chuster 278 which may provide a
parking Heht function. The same SLS may
be used, aibeit gt different infensities, 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 4107, 110.
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§7:3-16

As used herein, the term “light scurce”,
LED or “sohd state hght source” roeans any
system that is capable of receiving an
slectrical signal and producing hight in
response 1o the signal. Thus, the term “light
source” should be understood to include
hight emitting dicdes of all types, Hight
emitting polvmers, semiconductor dies that
produce or emanate light in response to
current, organtc LEDs, electro-luminescent
strips, and other such systems. Incandescent
and discharge light sources are also
wchuded and multiples of incandescent and
diacharge Hpht sources also provide a digital
luminaire. In an embodimend, a “light
source” may refer to a stogle Hight emitting
diede package mmcluding mubltiple
serntconductor LED dies that are

tndividually controiled.

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

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



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]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

9107,111.)
one or more cameras Claim 6 of the °551 patent “The new Matrix Beam
placed on the structure sysiemm cembines a front
Jor detecting 25:34-42 eamera, high-performance
coordinate-specific In a preferred embodiment the DLF software and "ntelligent
information about the comtains logic control electronics umt 7 fighting” technology to
illuminated area, said Logic control electronics unit, 7, receives recognize cars that are
camera in wnput and/or feedback from motion, being followed as well as
communication with intensity and/or speciral sensors &, or from
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power and control

device elements;

manual control button % and increases or
decreases of firns on or shuts off the power
to one or more of the SLS to effect the
desired change That s, the control logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the

MSLS lamp within the predefined range.

25:53.67

sensors 8 include any of the following:
fight, terperature and motion detection
devices. Two types of optical detection
sensors mmay be used: A photo detector with
specific spectral sensitivity o detect 3
specific color. For example a standard red,
Blue and green set which would then
indicate how “white” the light 1s.
Alternately, a wide spectrum photo detector
that irrespective of color measures the
wntensiy of cach excited die as 1t 18 test
fired, based on the eve visual sensitivity
curve. The optical sensor may be lensed and
capable of forming an timage, thatis a
camera and the detector may be a detector
array of photodiode pixels. The detector
array may be a CMOS or CCD VSLT array
and may be monochromatic or eolorasin a
monochromatic or digital camera. Such
arrays are readily available 1 mega-pixel

resolution,

ancoming 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.)

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



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.
Logie control electronios urut, 7, receives
input and/or feedback from motion,
intensity and/or spectral sensors 8, or from
manual control bution % and increases or
decreases or furns on or shuts off the power
to one or more of the SLS o effect the
desired change. That is, the contral logic
unit 7 has stored parameters Tor wntensity
and spectral distribution and operates the
MSLS lamyp withio the predefined range.
The control unit may include a DAP or
computer with storage media, computer
algorithms, signal nput and output
electronics, analog to digital converters, and
communications elerents io cary out
intensity, distribution, dimming and color
halance control, Corputer algorithms and
instruction sets 7A are induced by the
togical controlier to manipulate data,
calculbate results generate outpul signals and
maintain the operating parameters within
the specifications. Measured parameters are
checked against the stored parameters and
the control crcuttry adjusts the power o

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 in the art, it’s clear that the
... the external controller 279 which industry praise is directed to
receives traffic data from sensors 286 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.)

Claim 24 (New)

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 Ex. OTH-A at §107-108.

a structure for Claim 6 of the ‘551 Patent The system automatically
incorporating adjusts a car's headlamps to
illuminating device Fig. 15 (bottom): deliver "glare free"

elements, wherein the illumination, dimming or

10
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structure comprises a

moftor vehicle;

RS

¥
T3
e

53:45 — 54:47

Thus when following another vehicle,
agsuming, as drivers have reported, that they
find vellow incandescent colored headiamps
tess offending thao the HID blue-white
color, the external controller 27% which
receives traftic dats from sensors 288 . a
cluster 281 would be used to illuminate
around a corner. Thus when the turn
indicator has been selected or the steening
wheel has been rotated by the driver, the
DLE headlamp 18 powered by the coutroller
to iHuminate 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 arcund 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

LS 283 angled less ontwards and

SLS 284 angled more outward with the

forward atming {distance ahead of the

switching on and off light
sources based on traffic
conditions. (Ex. 10 at 1

2

emphasis added.)

See Ex. OTH-A at §107, 109.
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vehicle) of the more angled S5LS 284, closer
i for illuminating sharp turn, than that of
the fess angled SLS 283 for a shallow curve.
Side sectional view 273 shows a general
downward atming with SLSs of front

view 272 cluster 288 corresponding to
cluster 286 shown from the side. The
cluster 286 15 the most angled downward
such as tor a slow driving as 1o a parking
tight type of application where the idea 13
not to canse glare vet be seen. The parking
fight function can also be done with higher
angled LEDs by just lowering the mtensity
to very low non-glaring intenstties,

Cluster 287 of the front view would be the
main tluminating workhorse and is shown
i1 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,
as 294 would perform alone o i tandermn
with part of 287 the high beam lighting
function. .. In one embodiment the digiig]
headlamp carrtes out all the functionsina
single unit 278, SLSs have different
focations and aimings 221 and 292 to cany
out the functions. In another

embodiment 283 the spotlight sign
tuminating function or corner fighting
function i3 1o g separate package 284 with
tis aiming 295 The low and high beam

hghting 13 accomplished with

12
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fixture 296 and 115 general ainung 297, The
separate units may be dictated by design or
sales considerations and yvield more
flexability but are within the scope of the
averall integral digital lamp headlight
device. The controller 279 wall addresses
the power supply of each DLF

headlanmp 278, 2%6 and 294 independently
such that each lamp performs its functions

separately.

a plurality of
individually
controllable LEDs
incorporated in the
structure via at least
one headlamp mounted
fo the structure, each
headlamp including at
least one of the LEDs,
the LEDs in
communication with a

power source;

Claim 6 of the ‘551 patent

Fig. 15 (top):

WX ey
., o '5
i

)

53:13-37

In FIG. 16 a headlamp 278 of a land, sea or
alr vehicie 271 is shown in front view 272,
side view of a section 273 and top view of a

section 274, A discreet SLS 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

13
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such as an LED 278 with specific location
within the cluster 276 has a specific spatial
Light distribution, color wavelength and
aimning relative to the vehicle, such as
straight ahead, and or dowrwards and or off
towards the right or left. The SLS may have
one junction and be monochronatic or have
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-XXX will have a
colder “bluish” 4, 300K color temperature.
LED 277 at a second location within the
same cluster may bave a similar or
dissimilar atming, wavelength and spatial
hight distribution. The concept cluster
shown by the dashed lines, 15 used to
describe a control function and 18 not
necessanly related o contiguous placement.
In general a cluster may be deemed g
separate grouping due to a function it
pertorms, either exclusively orin
conjunciion with other clusters or sub-
clusters, such as high beam function versus
s second chuster 278 which may provide a
parking Heht function. The same SLS may
be used, aibeit gt different infensities, 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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§7:3-16

As used herein, the term “light scurce”,
LED or “sohd state hght source” roeans any
system that is capable of receiving an
slectrical signal and producing hight in
response 1o the signal. Thus, the term “light
source” should be understood to include
hight emitting dicdes of all types, Hight
emitting polvmers, semiconductor dies that
produce or emanate light in response to
current, organtc LEDs, electro-luminescent
strips, and other such systems. Incandescent
and discharge light sources are also
wchuded and multiples of incandescent and
diacharge Hpht sources also provide a digital
luminaire. In an embodimend, a “light
source” may refer to a stogle Hight emitting
diede package mmcluding mubltiple
serntconductor LED dies that are

tndividually controiled.

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

15
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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
107, 9111.)

one or more 18:23-29

Processors; in a preferred erbodiment the DLEF s
provided with an onboard controller. The
controller jmay be a cormputer board,
embedded device, a Digital Signal
Processor, ete. o general, the term “logical

controfler, controlier or computer” can be
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broadiy defined to encompass any device
baving control circuitry or a 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 a preferred emnbodiment the DLE
contains logic control electronics unit 7.
Logic conirol electronics unit, 7, recetves
tnput and/or teedback from moton,
wntensiiy and/or speciral seusors 8, or from
marual control button 9 and increases or
decreases or turns oo o shuts oft the power
to ong of more of the SLS to effect the
desired change. That 1s, the control logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the

MELS lamp within the predefined range.

285:83 - 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
apectfic spectral sensitivity to detect a
specific color. For example g standard red,
blue and green set which would then

indicate how “white" the light is.

Alteroately, a wide spectrum photo detector

that irrespective of color measures the

“The new Matrix Beam
sysiem combines a front
eamers, high-performance
software and "intelligent
Lighting” technology to
vecognize cars that are
being foliowed ax well as
ancoming traffic” (Ex. 10 at
1, emphasis added.)

““IF]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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intensity of cach excited die as 1t 15 test
fired, based on the eve visual sensitivity
curve. The optical sensor may be lensed and
capable of forming animage, thatis a
camera and the detector may be a detector
array of photodiode pixels. The detector
array may be a CMOS or OCD VSLE array
and may be monochromatic or color asin a
monochromatic or digital camera Such
arrays are readily available in mega-pixel

reanhution.

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 controd electronics unit 7.
Logic control electronics unit, 7, recelves
input and/or feedback from motion,
intenaity and/or spectral sensors 8, or from
manual control bution ¥ and increases or
decreases of furns on or shuts off the power
to one of more of the SLS o effect the
desired change That s, the control logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the
RSES lamp withio the predefined range.
The control unit may include a DSP or
computer with storage media, corputer
algorithms, signal input and cutput
slectronics, analog to digital converters, and

comimunications 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
talance conirol. Computer algorithms and
mnstruction sets 7A are induced by the
togical countrolier to mampulate 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 adjusts the power to

SLS.

53:48-50
. the external controler 279 which

receives traffic 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 media, corputer
algorithms, signal nput and output
electronics, analog to digital converters, and
communications elements to carry oud
intensity, distribution, dimming and color
halance control, Corputer algorithms and
instruction sets 7A are induced by the
togical controlier 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 controiler 279 will addresses the power
supply of each DLF

headiamp 278, 296 and 294 independently
such that each lamp performs s 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 107, ]114).

determine first
coordinates
corresponding to an

other vehicle, based on

45:53-55

The controller 195, based on the camers
input runs the pattern recognition routines,
derives the coordinaies and generates

instructions Lo 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 ainungs which will project
fight at the speaker as the apeaker move

about the room.

12:5-36

The present invention s in the feld of
radiation producing devices. More
particularly | the present invention 1s in the
technical field of highting fixtures. However,
radiation used for headlamps, heating, night
vision, Y or visible light cuntog, medical
¥-rays and other radiation uses are covered
as well, General hghting fixtures otherwise
known as fuminaires will be used as the
primary example while other trradisting
devices such as infrared heaters are covered
as well. The inverntion relates to multiple
hight source tHuminating devices intended to
replace incandescent, fluorescent and HID
tuminaries in general and specialty lighting

applications.

52:54-65

Additional features can include an optional
very narrow flashlight type of beam. Present
dav LEDs come in very narmow almings
such as two half angle € degrees which may
it be narrow encugh (2 10 meter spread for
150 meters down the road which mway be
sufficiently aimed to the righty 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 107, ]115).
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a beam at the Correct nATOw aHMIng can
continue to Huminate far ahead (1o high
bearn )y without blinding cncoming tratfic.
Aualysis by a detector or an umaging system
of the oncoming vehicles position {using iis
headlights for example) can be used o
determine which exact atming is the
maximum atlowable for any given tratfic

stination and road layout,

95:3-14

There has thus been shown and describead,
arpong other things, a roultiple-source
Lighting technology which allows for the
design and construction of sluminating
devices. Many changes, modifications,
variations and other uses and apphications of
the subject invention will, bowever, become
apparent to those skilied in the art atter
considenog this specification and the
accompanying drawings which disclose the
preferred embodiments thereof, Al such
changes, madifications, 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 seope of

the following claims.

select a cluster of the
LEDs that emit light

toward at least a

45:53-55
The confroller 185, based on the camera

tnput 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 gencrates
instructions {o 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 beam. Present
day LEDs comie in very narrow ainings
such as fwo half angle B degrees which may
not be narrow enough {a 10 meter spread for
130 meters down the road which may be
sufficiently aimed fo the right) but with
need, srualler angles are also feasible Such
2 beany at the correct narrow aiming can
continue to tluminate far ahead (in high
bean } without blinding cocoming traffic.
Analysis by a detector or an imaging system
of the oncomng vehicles position {using 113
headiights for example} can be used to
determine which exact aiming 13 the
maxinmum allowable for any given traffic

situation and road layout.

1:23-36

The present invention i3 in the field of
radiation producing devices. More
particularly, the present inventon 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 hghting fixtures otherwise
known as lnmunaires 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 iHuninating devices intended to
replace tncandescent, fluorescent 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
tighting technology which allows for the
design and construction of tluminating
devices. Many changes, modifications,
vartations 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 embodirnents thereof. Al such
changes, modifications, variations and other
uses 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 spinit 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 controler 128, based on the camera
input runs the pattern recogrition rouunes,
derives the coordinates and generates
instructions 1o drive the specific light
sourees with ainungs which will project
fight at the speaker as the speaker move

about the room.

52:54-65

Additional features can include an optional
very marrow flashlight tvpe of beam. Present
dav LEDS coroe 1n very narrow almings

such as two half angle ¥ degress which may

not be narrow enough {a 10 meter spread for

150 meters down the road which may be
sutficiently aimed to the right) but with
steed, soaller angles are also feasible. Such
a beam at the Correct nATOw aHMIng can
continue to iuminate far ahead (o high
beam) without Blinding oncoming iraffic.
Aualysis by a detector or an umaging system
of the oncoming vehicles position {using iis
headlights for exampie) can be used o
determine which exact atming is the
maximum allowable for any given tratfic

stination and road layout,

F:25-36
The present inverntion 1s 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
XK-rays and other radiation uses are covered
as well, Geoeral lighting fixtures otherwise
known as luminaires will be used as the
primary examiple whule other irradiating
devices such as infrared heaters are covered
as wetl, The invention relates to multiple
fight source Huminating devices intended to
replace incandescent, flunrescent and HID
hurminaries in general and specialty lighting

applications.

95:3-14

There has thus been shown and described,
among other things, a multiple-source
tighting technology which allows for the
design and construction of sluminating

devices. Many changes, modifications,

variations and other uses and apphications of

the subject invention will, however, become
apparent to those skilied in the art atter
considenng this specification and the
accompanying drawings which disclose the
preferred emboduments 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 1o be covered by the invention
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without departing from the spinit or scope 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

moftor vehicle;

Claim 6 of the ‘551 Patent

Fig. 15 (bottom):

RN

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 4107,
9109.
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53:45 — 54:47

Thus when following another vehicle,
assuming, as drivers have reported, that they
find vellow weandescent colored headlamps
less offending than the HID blus-white
color, the external controlier 279 which
recetves tratfic data from sensors 288 ... 3
cluster 281 would be used to illununate
argund a corner. Thus when the turn
inndicator has been selected or the steering
wheel bas been rotated by the driver, the
DLF headlamp is powered by the controlier
to iHuminate sideways at angles which
according to the speed of travel s 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
egmbodiment a multitude of LEDs in 281 are
differently aimed in top view 274 showing
the top view of the cluster 282 with

SL8 283 angled less outwards and

SLE 284 angled more outward with the
forward miming (distance shead of the
vehicle) of the more angled SLS 284, closer
in for luminating sharp turg, than that of
the fess angled SLN 283 for a shallow curve.
Side sectional view 373 shows a general
downward aiming with SL8s of front

view 272 cluster 283 correspouding o
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cluster 286 shown from the side. The
cluster 286 15 the wost angled downward
such a5 for a slow driving as in a parking
hight type of apphication where the wdea s
niot to cause glare yet be seen. The parking
tight function can also be done with higher
angled LEDSs by fust lowering the intensity
to very low non-glaring intensities,

Clhaster 287 of the front view would be the
main tuminating workhorse and 1s shown
i1 side view 273 as angled SL3s in

cluster 288 and top view 274 as cluster 289
The top cluster 276 shown in side view 373,
as 298 would pertorm alone or in tandem
with part of 287 the ngh bears hghting
function... In one embodiment the digital
headlamp carries out all the functicns o a
single unit 278 SLAs have different
locations and aimings 291 and 292 to carry
out the functions, In another

embodiment 293 the spotlight sign
iitununating functon or corper hghting
function is in a separate package 294 with
tts aiming 293 The low and high beam
fighting is accomplished with

fixture 296 and its general aimiong 297, The
separate units may be dictated by design or
sales considerations and vield more
Hlexibility but are withio the scope of the
pverall integral digital lamp headlight

device, The controller 279 will addresses
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the power supply of each DLF
beadlamp 278, 396 and 294 independently
such that each lamp performs s functions

separately,

a plurality of
individually
controllable LEDs
incorporated in the
structure via at least
one headlamp mounted
fo the structure, each
headlamp including at
least one of the LEDs,
the LEDs in
communication with a

power source;

Claim 6 of the ‘551 patent

Fig. 15 (bottom):

RN st
. -

E kO o N\
ad Wy R ~

53:13-37

In FIG. 16 a headlamyp 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 SLK hight scurce
such as an LED 273 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 SLS 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 function and be monochromatic or have
a many junctions and provide a wide
spectral power distribution and the power to
the SLS may be varied. An SL3 can also be
a “white” LED. For example a typical
“white” LED such as a Luxeon® white
EED such as LXHL-XXNX will have a
colder “hluish” 4, 500K color terperature.
LED 277 at a second location within the
same cluster may have a similar or
dissimsifar atming, wavelength and spatial
fight distribution. The concept cluster
shown by the dashed hoes, 18 used to
describe a controf function and i3 not
necessanly related to contiguous placement,
in general a cluster may be desmed a
separate grouping due o a function it
performs, etther gxclusively or in
conjunction with other clusters or sub-
clusters, such as high bears function versus
a second cluster 278 which may provide a
parking Hght function. The same SLS mway
be used, albeit at different intensities, for
bath 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 1o

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
souree” should be understood Lo wnclude
hight emitting diodes of all types, hight
erpitiing polymers, senuconductor dies that
produce or emanate Hght in response 1o
current, organe LEDs, electro-luminescent
strips, and other such systems. Incandescent
and discharge hght sources are also
inchided and multiples of incandescent and
discharge light sources also provide a digital
fuminaire. In an embodiment, a “light
source” may refer o a single Hght emitting
dinde package wcluding multiple
semiconductor LED dies that are

wdividually controiled.

electronic circuitry Claim 6 of the ‘551 patent HELLA “has won the
apparatus for the prestigious 2014 Automotive
controlled powering of News PACE Award for its
the LEDs and other of industry-first adaptive LED
the illuminating device Matrix Beam technology. . .
elements; 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. /d.

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 18:23-29

Processors; in a preferred erbodiment the DLEF s
provided with an onboard controller. The
controlier may be a computer board,
embedded device, a Digital Signal
Processor, ete. o general, the term “logical
controfler, controlier or computer” can be
broadly defined 1o encompass any device
having control circuitry or a processor

which executes instructions from a memory

medium,
one or more Sensors, Claim 6 of the °551 patent “The new Matrix Beam
including one or more system combines a front
cameras, placed on the | 25:34-42 eamera, high-performance
structure for detecting 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 emnbodimnent the DLF
contains logic control electronies unit 7.
Logic control clectronics unit, 7, roceives
input and/or feedback from motion,
intensity and/or spectral sensors 8, or from
manual control button % and 1ocreases or
decreases or furns on or shuts off the power
to one or more of the SLS to effect the
desired change. That ts, 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 8 include any of the following
fight, terperature and motion detection
devices. Two types of optical detection
sensors may be used: A photo detector with
specific spectral sensitivity to detect a
specific color. For example a standard red,
blue and green set which would then
indicate bow “white” the hght i3,
Alternately, a wide spectrum photo detector
that irrespective of color measures the
intensity of each excited die as it s test
fired, based on the eve visual sensitivity
curve. The optical sensor may be lensed and
capable of forming an timage, thatis a
camera and the detector may be a detector
array of photodiode pixels. The detector

array may be a CMUOS or CCD VLT array

hghting” technology o
recognize cars that are
being foliowed as well as
oncoming fraffic” (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 orcolorasin g
monochromatic or digital 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 emnbodiment the DLE
contains logic control electronics unit 7.
Logic conirol electronics unit, 7, recetves
tnput and/or teedback from moton,
wntensiiy and/or speciral seusors 8, or from
marual control button 9 and increases or
decreases or turns oo o shuts oft the power
to ong of more of the SLS to effect the
desired change. That 1s, the control logic
unit 7 has stored parameters for intenaity
and spectral distribution and operates the
MELS tamp within the predefined range.
The contrel unit may include a BSP or
computer with storage media, compuler

algortthms, signal input and output

electronices, analog to digital converters, and

communications elements to carry out
intensity, distribution, dimming and color
talance conirol. Computer algorithms and
mnstruction sets 7A are induced by the
togical countrolier to mampulate data,
calculate results generate output 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 pararneters and
the control circutiry adiusts the power to

SLS.

£3:48-58
... the external controller 27% which

receives raffic data from sensors 28¢

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, 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 DAP or
computer with storage media, computer
algorithms, signal nput and output
electronics, analog to digital converters, and
communications elerents io cary out
intensity, distribution, dimming and color
halance control, Corputer algorithms and
insiruction sets 7A are wnduced by the
togical controlier to manipulate data,
calculbate results generate outpul signals and
maintain the operating parameters within

the specifications.

54:458-47

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 controiler 279 will addresses the power
supply of each BLF

headlanmp 278, 296 and 294 independently
such that each tamp performs its functicos

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 107, ]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 inchude an optional
very marrow flashlight tvpe of beam. Present
dav LEDS coroe 1n very narrow almings
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
sutficiently aimed to the right) but with
need, smaller angles are also feasible. Such
a beam at the correct narrow aiming can
continue to iuminate far ahead (o high

beam) without Blinding 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 i3
headlights for exampie} can be used to
determine which exact aiming 13 the
maxinmum allowable for any given traffic

situation and road layout,

Using color and pattern recognition
techoiques i is possible o determine what
is a sign. It is then possible to provide the
squivalent of “task lighting” and use the
controtler and properly aumed 5L5 1o follow
and tuminate distant overhead and
roadside signs fur 8 longer ime, vet not
blind oncoming traffic due to the narrow

beam.

22:14-22

In a ILF i11s poasible to combine a fask
light having a very narrow “spot” beam at
the correct atvung with a general area
lighting “floocd” beam into one fixture. The
digital lighting forture 1s positioned
according to recommended bighting practice
near a workstation and corectly onented
auch that the DLF gives a wide (though stil
controlied, so as not to cause glareon a
comaputer display) general tonunation
distribution as well as a narrow distribution
aimed at the deskiop for bigh intensity task

lighting.
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2224648

in another example of prior art practice a
table lamp for reading 1s provided with a
shade The shade 1 there to partially
redirect the light onto the book and alsc
prevent divect, glaring, ravs from the lamp
used for general lighting from reaching the
reader's eves. According to the present
invention, instead of having a glaring lamp
produscing light which is then made none-
glaring by a shade at a loss iy excess of 30%
the LF 15 built such the amounts of light
directed downward at usefud angles and the
amount of light directed upward are in the
correct ratio. The surface area, from which
discomfort-glare causing rays exi, i3
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 vever
produced at those angles to begin with due
to proper geometric design. To get the
desired luminous exitance expressed in
termis of lumen per sq. meter or luminance
i terms of candela per aq. meter, the light
exiting the source of specific intensity at
angles which normally reach the room
cccupant's eves, is spread over an area such
that the enting light 1 nov-glating. These
lighting design parameters serve as the

product specification and are imcorporated
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into the 1utial design. There 18 no need to
add on components to achieve correct

lighting,

45:27-44

Tu a further ADLF intelligent highting
system unprovement over prior-art practice,
machine vision i used 0 contred
surrounding luminance. A prime example is
an office application where a computer
Visual EHaplay Terminal i3 1o use. Thisis an
application where the quality of the
tocalized task highting 13 wmportant. Conirast
plays a major role in seeing and glare plays
arole in producing veiling reflections as
cansing fatigue. The correct illuminating
solution invalves the control of surrounding
fuminances. A prior art workstation design
will include partition, carpet, ceiling and
desk surface reflectance which reduce the
fuminance in the workers field of view.
Using the ADLFs sbility to recognize the
computer screen chair, desk and
surrounding floor and ceiling, the
thuminance i lux on each element 1s varied
to obtain the optimal lununance. That now
allows any color scheme to be used by the
interior designer on the work cell decor. The
ADLF will control the luminance by
varying the spatial light intensity

distribuiion over the different surfaces,
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§:25-36

The present invertion 15 1o the tield of
radiation producing devices. More
particularly, the present invention is in the
techigeal 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 exaniple while other irradiating
devices such as infrared beaters are covered
as well. The invention relates to multiple
tight source dlurminating devices intended to
replace incandescent, fluoreacent and HI
luminaries in general and specialty lighting

applications.

95:3-14

There has thus been shown and describead,
arpong other things, a roultiple-source
Lighting technology which allows for the
design and constructon of diuminating
devices. Many changes, modifications,
variations and other uses and apphications of
the subject invention will, bowever, become
apparent to those skilled in the art after
considenog this specification and the
accompanying drawings which disclose the

preferred embodiments thereof, Al such
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changes, modifications, variations and other
uses and applications which do not depast
from the spirit and scope of the invention
are deemed 1o be covered by the invention
wiihout departing from the spirit of scope of

the following clairs,

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 embodimnent using the
camera 197, the controller 195 i instructed

to 1dentify and track a roving

g speaker during
avideo presentation. A signaling device is
used by the speaker to allow the pattern
recogition program fo intially lock-on and
recognize a target attribuie as is known in
the art of object tracking. The signaling
device can be a laser light

pointer 202 aimed gt the camera or a hand
held remoie controd 281 10 commumication
with the camera vision sysiem. The
controtier 1958, based on the camers input
rungs the pattern recognition roulines,
derives the coordinates and generates
insiructions 1o drive the specific hight
sources with ainungs which will project
fight at the speaker as the speaker move
about the roont. 1t 1810 be understood that in
g thester hghting apphication there is no
need for a preprogrammed moving light
using motors to change position. Insiecad g

fixed DLEF or ADLF with nwltiple 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 i
stmilar o the banks of shuttered hghts used
in present day stage lighting. Only now the
digiial aspect of discrete multipie ight
sources allowing for a smooth transition of
aimings with instantaneous controt of
slmost infinite variation of spectrum and

intensity is acoomnplished.

51:59-65

Additional features wclude an optional
concentrated flashlight type of beam o
dlurmoate distant overhead and roadside
signs, which due 10 the narrow directed
bearn will not blind oncoming tratfic. Image
recognition via a camera will allow the
beam to follow the retrorefiective sign as
the vehicle moves or the cgos will be
provided with a special marker for this

PUIDOSE.

12536

The present tnveniion is in the field of
radiation producing devices. More
particularly, the present invention 15 1n the
technical field of lighting fixtures. However,
radiation used for headlamps, hesting, mght
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,
q115,9117.)
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as well, General highting fixtures otherwise
known as luminaires will be used as the
primary examiple whule other irradiating
devices such as infrared beaters are covered
as well. The invention relates to multiple
tight source dlurminating devices intended to
replace incandescent, flunrescent and HID
luminaries in general and specialty lighting

applications.

95:3-14

There has thus been shown and describead,
arpong other things, a roultiple-source
Lighting technology which allows for the
design and construction of sluminating
devices. Many changes, modifications,
variations and other uses and apphications of
the subject invention will, bowever, become
apparent to those skilied in the art atter
considenog this specification and the
accompanying drawings which disclose the
preferred embodiments thereof, Al such
changes, madifications, 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 seope of

the following claims.

Claim 56
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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 OTH-A at 107-9108

a structure for
incorporating
illuminating device
elements, wherein the
structure comprises a

moftor vehicle;

Claim 6 of the ‘551 Patent

Fig. 15 (bottom):

e
I =

53:45 — 54:47

3
st
R

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. 10atl,

emphasis added.)

See Ex. OTH-A at 1107, 109
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Thus when following another vehicle,
agsuming, as drivers have reported, that they
find vellow incandescent colored headlamps
tess offending thao the HID blue-white
color, the external controlier 27% which
receives traffic dats from seosors 288 a
cluster 281 would be used to illuminate
around a corner. Thus when the turn
indicator has been selected or the steening
wheel has been rotated by the driver, the
DBLE headiamp is powered by the countroller
to iHuminate 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 LEDs in 281 are
differently aimed 1o top view 274 showing
the top view of the cluster 282 with

LS 283 angled Jess ontwards and

SLES 284 angled more outward with the
forward aiming (distance ahead of the
vehicle) of the more angled SLS 284, closer
in for illununating sharp turn, than that of
the less angled SLS 283 for a shallow curve.
Stde sectional view 273 shows a general
downward aiming with 3L5s of front

view 272 cluster 285 corresponding to
cluster 286 shown from the side. The
cluster 286 is the most angled downward

such a3 for a slow dnving a8 10 a parlang
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tight type of application where the idea 13
uot to cause glare vet be seen. The parking
Light function can also be done with higher
angled LEDs by just lowering the mtensity
to very low non-glaring intenstties,

Cluster 287 of the front view would be the
main iluminating workhorse and 1s shown

i1 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,

as 298 would perform alone or in tandem
with part of 287 the high beam lighting
funcuon. . In one embodiment the digitsl
headlamp carrtes out all the functionsina
single unit 278, 5L.Ss have different
focations and aimings 221 and 292 to cany
out the functions. In another

embodiment 283 the spotlight sign
tiluminating function or cormner ighting
function i3 1o g separate package 284 with
tis aiming 295 The low and high beam
hghting 15 accomplished with

fixture 296 and its general aiming 297, The
separate units may be dictated by design or
aales conatderations and yvield more
fHexibility but are within the scope of the
overalf integral digital lamp headlight
device. The controtler 27% will addresses
the power supply of each DLF

headiamp 278, 296 and 294 independently
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such that each lamp performs s functions

separately.

a plurality of
individually
controllable LEDs
incorporated in the
structure via at least
one headlamp mounted
fo the structure, each
headlamp including at
least one of the LEDs,
the LEDs in
communication with a

power source;

Claim 6 of the ‘551 patent

Fig. 15 (top):

53:13-37

in FIG. 16 a headlamp 278 of a land, sea o
air vehicle 271 1s shown in front view 272,
side view of a section 273 and top view of 3
section 274 A discreet SLS Hght source
such as an LED 278 with specific location
within the cluster 276 has a specific spatial
hight distribution, color wavelength and
aiming relative to the vehicle, such as
straight ahead, and or dowrnwards and or off
towards the right or left. The SLS may have
one junction and be monochromatic or have

s many junctions 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 1o
the LS may be varied. An SLS can also be
a “white” LED} For example a tymcal
“white” LED such as a Luxeon® white
LED such as EXHE-XXXX will have a
colder “bluish” 4, 500K color temperature,
LED 277 at a second location within the
same chuster may have a similar or
dissimilar aiming, wavelength and spatial
tight distribution. The concept cluster
shown by the dashed lines, is used to
describe a control function and 1s not
necessarily related to contiguous placement,
in general a cluster may be deemed a
separate grouping due to a function it
performs, either exclusively orin
conjunetion with other clusters or sub-
clusters, such as high beam function versus
a second cluster 278 which may provide a
parkiog Heht function. The same SLS may
be used, albeit at different intensities, for
both the above functions and thus clusters

may overlap and be discontinuous.

§7:3-16

As used herein, the term “light scurce”,
EED or “solid state hight source” means any
system that is capable of receiving an
slectrical signal and producing hight in
response 1o the signal. Thus, the term “light

source” should be undersiond o include

LEDs in communication with
a power source”. See Ex.

OTH-A at 4107, 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, organie LEDs, electro-lurniuescent
strips, and other such systems. Incandescent
and discharge Hght sources are also
included and multiples of incandescent and
discharge light sources also provide a digital
huminaire. In an embodiment, a “hght
source” may reter to a single hght emitting
drode package incheding multiple
semiconductor LED dies that are

inddividually 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
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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
for the controlled powering
of the LEDs and other of the
illuminating device
elements”. (Ex. OTH-A at
107, 9111.)

one or more 18:23-29

Processors; in a preferred embodiment the DLF i
provided with an onboard controller. The
controlier may be a computer board,
embedded device, a Dhgual Signal
Processar, eic. In general, the term “logical
controller, controller or computer”™ can be
broadly defined to encompass any device
having coutrol circutiry or a processor

which executes insiructions from a memory

medinnt,
one or more Sensors, Claim 6 of the °551 patent “The new Matrix Beam
including one or more system combines a front
cameras, placed on the | 25:34-42 camera, high-performance
structure for detecting | In a preferred embodiment the DLF software and Motelhigent
coordinate-specific contains logic control electronics unit 7. lighting” technology to
information about the Logic control electronios urt, 7, receives 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;

tnput and/or teedback from moton,
intensity and/or speciral seusors &, or from
marual control button 4 and increases or
decreases or turns oo o shuts oft the power
to ong of more of the SLS to effect the
desived change. That 13, the control logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the

MELS 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 sensitivity to detect a
specific color. For example g standard red,
blue and green set which would then
indicate how “white” the light 1<
Alteroately, a wide spectrum photo detector
that irrespective of color measures the
intensity of each excited die as 118 test
fired, based on the eve visual sensitivity
curve. The optical sensor may be lensed and
capable of forming an image, thatisa
camera and the detector may be a detector
array of photodicodes pixels. The detector
array may be a CMOS or CCD VLY array
and may be monochromatic or color asin g

monochromatic or digital camera. Such

being foliowed ax 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

reanhution.

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 electronies umt 7.
Logic control electronica unit, 7, receives
input and/or feedback from motion,
intenaity and/or spectral sensors 8, or from
manual control button % and increases or
decreases of furns on or shuts off the power
to one of more of the SLS o effect the
desired change That s, the control logic
unit 7 has stored parameters for intensity
and spectral distribution and operates the
RSES lamp withio the predefined range.
The control unit may include a DSP or
computer with storage media, computer
algorithms, signal input and output
slectronics, analog to digital converters, and
communications elements to carry out
intensity, distribution, dimming and color
balance control. Computer algorithms and

/
/

instruction sets 7A are induced by the
togieal controlier to manipulate data,
calculate results generate output signals and
marntain the operating paramoters within
the specifications. Measured parameters are

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 control circuttry adjusts the power 1o

SLN.

£3:48-50
... the external controtler 27% which

receives tralfic dafa from sensors 286

“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 muay include a BSP or
computer with siorage media, computer
algorithims, signal mput and output
slectroncs, analog to digital converters, and
communications elements to carry out
intenaity, distribution, dimming and color
balance controt. Computer algorithms and
wnstruction sets TA are induced by the
logical controlier to manipulate data,
catculate results generate output sigoals and
maintain the operating parameters within

the specitications.

54:45-47

The controller 279 will addresses the power
supply of each DLF

headlarap 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 s functions

separately.

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;

52:27-43

A possible control system for such purposes
te described 1 ULS, Pat. Mo, 6,281,632 by
Stany, et-al from Aug. 28, 2001 tiled: A
Continsously variable headlamp control
incorporated herein by reference. The patent
describes how continuously variable
beadlamps offer greater flexibibity for
roadway Hlumination but offer challenges in
autorpatic controb design. Each contivuously
variabie headlamp has an effective
dhurnination 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 totensity emitted. Stam discloses
a systern for automatically controtling
continuously variable headlamps on a
controlled vehicle tncludes an imaging
system capable of determining tateral and
elevational locations of headlamps from
onconung vehicles and tail lamps from

leading 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

82:27-43

A possible control system for such purposes
is described in US. Pat. Mo, 6,281,632 by
Sam, et-al from Aug. 28, 2001 urled: A
Continuously variable headlamp controd
incorporated herein by reference. The patent
describes how continuously variable
headlarops offer greater flexibiluy for

roadway tinmination 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.)
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automatic condrol design. Each continuously
variable headlamp has an effective
ilumingtion range varied by changing gt
least one parameter from g setoclading
horizontal direction atmed, vertical direction
atmed, and wtensity emitted. Stam discloses
a system for automatically controlling
continucusly variable headlamps ona
controlied vehicle includes an tmaging
system capable of deternmuning lateral and
slevational locations of beadlamps from

pncoming vehicles and tail lamps from

leading vehicles.

5262 - 534

Analysis by a detector or an imaging system
of the onconmung vehicles position (using 1
headiights for example) can be used o
determine which exact ainung 18 the
maximum allowable for any given iraffic

situation and road layvout,

Using color and patiern recognition
techniques it 15 possible to determine what
ta 3 aign. It 1s then posatble to provide the
equivatent of “task lighting” and use the
controlier and properly aimed SLS to follow
and tiluminate distant overhead and
roadside signs tor a longer time, vet not
blind oncoming traffic due to the narrow

heam,

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 controtler 193, based on the camera
input runs the pattern recognition routines,
derives the coordinates and generates
wstructions to drive the specific ight
sources with aimings which will project
hight gt the speaker as the speaker move

aboui the room.

§2:17-38

The basis of the invention i3 the use of a
multitnde of discrete ight emitting sources
{"digits”} to generate light. The light conirdl
slerpents can be apphied on a per junction
basis or on 8 “white” color generating set
grouping such as RGH or on a larger set
which may be convenient for manufacturing
or other color renddering considerations. The
requitement for controllability is however,
that the SLS output is definitive in relation

to spectrum and spatial distribution

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

viewing task at hand,
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53:13-37

in FIG. 16 a headlamp 278 of a land, sea or
air vehicle 271 1s shown in front view 272,
side view of a section 273 and top view of a
section 274. A discreet SL.S light source
such as an LED 278 with specific location
within the cluster 276 has a specific spatial
Light distribution, color wavelength and
aiming refative to the vehicle, such as
straight ahead, and or dowrnwards and or off
towards the right or left. The SLS may have
one junction and be monochronatic or have
a many junctions and provide a wide
spectral power distribution and the power to
the SL.S may be varied. An SLS can also be
a “white” LED. For example a typical
“white” LED such as 2 Luxeon® wiute
LED such as EXHE-XXXX will have a
colder “bluish” 4, 500K color temperature.
LED 277 at a second location within the
same cluster may have a stmilar or
dissimilar atming, wavelength and spatial
light distribution. The concept cluster
shown by the dashed hines, is used to
describe a control function and s not
necessanly related to contiguous placement
In general a cluster may be deemed a
separate grouping due to a function it
pertorms, either exclusively orm
comunciion with other clusters or sub-

clusters, such as high beam funchion versus

59

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



a second cluster 278 which may provide a
parkang light function. The same SLS may
be used, albeit at different intensities, for

both the sbove functions and thus clusters

may overlap and be discontinuous.

1:25-36

The present invertion 15 1o the tield 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
XK-rays and other radiation uses are covered
as well, Geoeral lighting fixtures otherwise
known as luminaires will be used as the
primary examiple whule other irradiating
devices such as infrared heaters are covered
as wetl, The invention relates to multiple
tight source dlurminating devices intended to
replace incandescent, flunrescent and HID
hurminaries 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 sluminating

devices. Many changes, modifications,

variations and other uses and apphications of

60

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



the subject invention will, however, become
apparent to those skilied in the art after
consudering this specification and the
sccompanying drawings which disclose the
preferred embodiments thereof. All such
changes, roodifications, varigtions and other
uses and applications which do not depart
from the spirit and scope of the invention
are deemned to be covered by the invention
without departing from the spinit or scope of

the following clatms,

reduce intensity of
illumination to non-
glaring illumination of
a first area associated
with the at least one
other vehicle, relative
fo 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

from the first cluster.

53:37-56

The digital highting concept is extended to
transportation vehicle applications. A
headlamp for an automobile uses multiple
fight sources based on electro himingscence
of sermiconductor junctions. The proposed
unigue approach is to combine the lighting
engineering function t.e. the correct light
distribution, color spectrurn and level
necessary for the visual task at hand into the
tamnp such that the digital lamp obviates the
need for additional light controls and
fixtures. The digital electronic lamp utilizes
¥ the energy and has over 100,000 hours
litetime versus 2000 for an autormotive
incandescent lamp and can be rapidly
switched on and off without deleteriously
affecting bfetime. (Quite the opposite, off

time is not part of the hifetime). 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, 1s an
glectronmc headlight which provides the
driver with the correct aiming, illununation
tevel and distribution {e.g parking lights,
low beam, high beam, lighting around
curves and comers) based on toput from the
vehicle's speed, steering wheel postiion, furn
signal indicator and detection of

approaching beadlights.

52:54 - 53:4

Additional features can include an optional
very narrow flashlight tvpe of bear. Preseut
day LEDS come in very narrow ainings
such as fwo half angle 3 degrees which way
not be narrow enough {a 10 meter spread for
150 meters down the road which may be
sufficiently aimed 10 the night) but with
need, smaller angles are also feasible Such
a beary at the correct narrow aung can
continue to itluminate far ahead (in high
bearn y without blindiug cocoming traffic
Analysis by a detector or an tinaging system
of the oncorming velucles position {(using its
headlights for example} can be used io
determine which exact aiming is the
maximum allowable for any given traffic

situation and road layout,

Using color and pattern recognition

techniques it is possible 1o 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. It is then possible to provide the
squivalent of “task lighting” and use the
controlier and properly airned SLS 1o follow
and tluminate distant overhead and
roadside signs for a longer time, vet not
blind oncoming wraffic due to the varrow

heam.

22:14-22

In a DLF 115 possible 1o combine a task
tight baving a very narrow “spot” bearn at
the correct aiming with 3 general ares
highting “flood” beanm into one fixwure. The
digital lighting fixture is positionad
according to recommended Hghiing practice
near a workstation and correctly onented
such that the DLF gives a wide (though suil

controtfed, so as oot 1o cause glare on a

g
computer display) general illumination

distribution as well a5 a narrow distribution
aimed at the desktop for bigh intensity task

Lighting.

45:27-44

Tu a further ADLF intelligent highting
system unprovement over prior-art practice,
machine vision is used to control
surrounding luminance. A prime example is
an office application where a computer
Visual EHaplay Terminal i3 1o use. Thisis an

application where the quality of the

63

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



tocalized task highting is iroportant. Contrast
plavs a major role in seeing and glare plays
a role in producing veiling reflections as
causing fatigue, The correct Hluminating
sotution involves the controb of surrounding
tuminances. A prior art workstation design
wiil include partition, carpet, ceiling and
desk surface reflectance which reduce the
haminance i the workers field of view,
Using the ADLFs ability to recoguoize the
computer screen chair, desk and
surrcunding floor and cetling, the
iitumunance in o on each element 1s varned
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 light intensity

distribution over the different surfaces.

§:25-36

The present invention 18 10 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
XK-rays and other radiation uses are covered
as well, Geoeral lighting fixtures otherwise
known as luminaires will be used as the

privnary example while other irradiating
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devices such as infrared heaters are covered
as well, The invention relates to multiple
Light source iHuninating devices intended to
replace weandescent, fluorescent and HID
laminarnies 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 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
consudering this specification and the
accompanying drawings which disclose the
preferred embodirnents thereof. Al such
changes, roodifications, varigtions and other
uses and applications which do not depart
from the spirit and scope of the wvention
are deemed to be covered by the invention
without departing from the spinit or scope of

the following clatms,
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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
illumina | {(New} (New) New) (New) (New) (New) (New) (New)
ting An An An An An An An
device Hluming | ifsming | illuming | illuming | illuming | illuming | illuming
having ting fiig ting ting ting ting ting
automat device gdevice device device device device device
ic having | having | faving | having | having | having | having | having
control | aqutomar | automat | auscangd | quiomat | qutomat | qutomat | qutomat | automat
ofthe | i ic ic ic ic ic ic ic
light control | congrol | control | control | control | control | control
provide of light | of {ight | of light | of light | of light | of the of light
dtoan provide | provide | provide | provide | provide | light provide
Hlumina | d i an |dtoan |dican |dtoan |dtoan |ditoan | provide | ditoan
ted areq | ilfuming | Hluming | iflvming | illuming | illuming | illumina | dto an | illuminag
compris | ted areq | ted area | e qves | ted area | ted area | ted area | illumina | ted area
ing: 's | compris | compris | compris | compris | compris | ted area | compris
ing: g ing: ing: ing: 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
ncorpo | incorpo | Icorpo | incorpo | incorpo | incorpo | incorpo | incorpo | incorpo
rating rating rating rating rating rating rating rating rating
llumina | illuming | illuming | illuming | illuminag | illuming | illuming | illuming | illuming
tng  |ting |ting |tng  |tng  |umg  |ung | ung | ting
device device device device device device device device device
element | element | element | element | element | element | element | element | element
S, 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
esda esda esda esda esdqa esda esdqa esda
motor motor motor motor motor motor motor motor
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 | incorpo | incorpo | incorpo | incorpo | incorpo
commun | sources | ratedin | ratedin | ratedin | ratedin |ratedin | ratedin | rated in
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 |dtothe |dtothe

mounte Structur | structur | structur | structur | structur | structur | structur
dilothe | 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 |omneof |omneof
least the the the the the the the

one of | LED:s, LED:s, LED:s, LED:s, 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 with a power with a with a
ication | power power power power source; | power power
with a source; | source; | source; | source; source; | source;
ower
source;

electron | electron | electron | electron | electron | electron | electron | electron | electron

Ic c ©c ©c c ©c c ©c c
circuitr | circuifr | circuifr | circuifr | circuifr | circuifr | circuifr | circuifr | circuitr
Y X X X X X X X X
apparat | apparat | apparat | apparat | apparatl | 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 | illuming | illumina | illumina | illuming | illumina | s of the | illumina
ting the ting ting ting ting ting illumina | ting
device illuming | device device device device device ting device
element | ting element | element | element | element | element | device | element
S, device S S N S N 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
ors, ors; ors; ors, ors; ors, ors; ors,

oneor |oneor |oneor |oneor |oneor |oneor |oneor |oneor |oneor
more niore niore niore niore more niore niore niore

cameras | sensors, | Sensors, | Sensors, | sensors, | Sensors, | sensors, | sensors, | Sensors,
placed | includin | includin | includin | includin | includin | includin | includin | includin
onthe | 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 | illuming | illumina | illuming | illuming | illuming | illuming
in ted ted areq | ted area | ted ted areq | ted area | ted ted area
commun | areqa, 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 | ofthe cameras | ication | vehicle,
withat | 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
OFs; 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 with at ors; one of
Ors; process least the one
ors; one of OF more
the one rocess
OF 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 | oneof |oneof |oneof |omneof |omneof |oneof |oneof |oneof
e, in the one | the one | the one | the one | the one | 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 | infegrat | infegrat | integrat | integrat | integrat | integrat | infegrat
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 e via evia evia e via evia e via evia e via
circuitr | mountin | mountin | mountin | mountin | mountin | mountin | mountin | mountin
y, said | g in g in g in g in g in g in g in g in
controll | commun | commun | commun | COmmun | COmmun | COmmun | COmmun | COmmun
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er ication ication ication ication ication ication 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 |img |mg |mg |mg |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 | circuitr | circuilr | circuilr | circuily | circuilr | circuilr | circuitr | 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 | dto dito dito dito dito dito dito dito
the light | process | process | process | process | process | process | process | process
provide | the the the the the the the the
dto 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
areq. icated icated icated icated icated icated icated icated
from the | from the | from the | fiom the | from the | fiom the | fiom 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
provide | provide | provide | provide | provide | provide | provide | provide
dtothe |dtothe |dtothe |dtothe |dtothe |dtothe |dtothe |dtothe
illuming | illuming | illuminag | illuming | illuming | illumina | illuming | illuming
ted ted ted ted ted ted ted ted
areq; areq; areq; areq; areq; areq; areq; areq;
and and and and and and and and
memory | memory | memory | memory | memory | memory | memory | memory
sforing | storing | sforing | storing | sforing | storing | sftoring | sforing
insévucii | instructi | instructi | instructi | instructi | instructi | instructi | instructi
oS ons ons ons ons ons ons ons
that., that, that, that, that, that, that, that,
when when when when when when when when
gxecHye | execute | execute | execute | execute | execute | execute | execute
adbyvone | dbyvone | dbyone | dbyone | dbyone | dbyone | dbyone |dbyone
o more | or more | or more | or more | or more | or more | or more | or more
process | process | process | process | process | process | process | process
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ars of ors of ors of ors of ors of ors of ors of ors of
the the the the the the the the
cosiroll | controll | controll | controll | controll | controll | controll | controll
gnable enable enable enable enable enable enable enable
the the the the the the the the
congroll | controll | controll | controll | controll | controll | controll | controll
e i erto. erto. erto. erto. erto. erto. erto.
determi | create a | determi | illumina | determi | select a | determi | identify,
ne first | beam of | ne a tea ne, first neaq based
coordin | diminis | first portion | based cluster | target on data
' hed cluster | of at ondata | of the based received
illuming | of the least from LEDs on first | from
¢ | tion LEDs one one or having | data one or
foan Hluming | illumina | object, more of | light from more of
oither ting at ting at indicate | the associat | one or the
vedicle, | leasta | leasta | d by sensors, | ed more of | sensors,
based portion | first data a therewit | the a
o8 the of the at | portion | firom at | vertical | h thatis | sensors; | pluralit
coordin | least of a first | least and directed yof
gie- one other one of | horizont | towards position
specific | target vehicle | the one | al the S
informa | with based at | or more | position | other associat
fon, non- least in | sensors, | associat | vehicle ed with
glaring | parton | by edwith | based at the
Hluming | data selectin | the at least in target
tion, from oq first | least part on as the
created | one or cluster | one first target
within a | more of | of the other data moves
broader | the LEDs to | vehicle; | from relative
field of | sensors | emit one or fo the
luminag | indicati | first more of motor
tion nga light the vehicle;
having | first directed Sensors and
different | position | towards indicati
intensity | associat | a first nga
than the | ed with | area first
beam, the first | includin position
by one other o the at associat
or more | vehicle; | least the ed with
changes portion the
10 of at other
charact least vehicle;
eristics one
of first object,
6
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sefect o | follow, | diminis | and select a | control | determi | change,
cluster | based at | h control | first a first ne a responsi
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Beschreibung

[0001] Die Erfindung betrifft einen Scheinwerfer fir
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 fir 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 fur 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 Fihrungsstlick, das mit Fihrungsfla-
chen des Gehauses zusammenwirkt und von den Fiih-
rungsflachen vertikal gehaltert ist. Das Fihrungsstiick
haltert wiederum eine von einem Leuchtweiteregler ge-
bildete Ei n-stellvorrichtung, die mit dem unteren Bereich
des Tragrahmens des Abblendlichtmoduls gelenkig ver-
bunden ist. Das FUhrungsstick 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 Gehduse 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 Geh&use verbunden. Die beiden
Schwenklager sind jeweils mit einer manuellen Einstell-
vorrichtung gekoppelt und definieren eine horizontale
Achse. Im unteren Bereich des schalenformigen Reflek-
tors ist das FUhrungsstiick gelenkig mit dem Reflektor
verbunden. Das Fuhrungsstiick 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 gegeniiber dem Abblendlichtmodul. Das
Fihrungsstiick, welches das Fernlichtmodul mit dem Ab-
blendlichtmodul koppelt, muss grof3 dimensioniertundin
einer Fiihrung des Gehauses 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-
rungssticks sich verziehen und ist dann nur noch
schwergangig in der Fllhrung 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 Geh&use 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 gegentber 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 Gehausedffnung 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 fir
Fahrzeuge derart zu verbessern, dass alle Einstellungen
von dem Abblendlicht- und Fernlichtmodul des Koppel-
elements funktionssicher durchfiinrbar sind. Diese Auf-
gabe wird nach der Erfindung dadurch gelost, 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 mébglich und
die zur Justierung des Fernlichtmoduls dienende Ein-
stellvorrichtung, durch die das Fernlichtmodul um eine
horizontale Achse schwenkbar ist, kann so ausgefiihrt
sein, dass sie von der AuBenseite des Geh&use her ein-
fach und leicht zuganglich ist. Weiterhin kénnen der
Leuchtweiteregler und die zur Justierung des Fernlicht-
moduls dienende Einstellvorrichtung ohne Riicksicht auf
das Koppelelement und das Koppelelement ohne Rick-
sicht auf den Leuchtweiteregler und die zur Justierung
des Fernlichtmoduls dienende Einstellvorrichtung di-
mensioniert und gestaltet sein.

[0005] Das Koppelelement ist kostengunstig herstell-
bar, wenn es stangenférmig ausgefuhrt und ein einstik-
Kiges Bauteil ist.

[0006] Weiterhin ist es vorteilhaft, wenn das Koppel-
element, bei in Lichtaustrittsrichtung versetzt zueinander
angeordneten Vorderseiten des Abblendlicht- und Fern-
lichtmoduls, mindestens in einem Abschnitt zwischen
den Vorderseiten verlauft, und die gelenkartigen Verbin-
dungen der Gelenkvorrichtung an den sich benachbarten
Randbereichen des Abblendlicht- und Fernlichtmoduls
angeordnet sind. Dadurch baut das Koppelelement mdg-
lichst kurz und eine Dejustierung des Fernlichtmoduls
durch eine Ausdehnung des Koppelelements infolge ei-
ner groBBen 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 istanden 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 kostengtinstig 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-
gerdffnungen von einstiickig mit Bauteilen des Abblend-
lichtmoduls bzw. Fernlichtmoduls ausgefiihrten Gelenk-
teilen gebildet sind.
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[0009] Weiterhin ist es zweckmal3ig, 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 Uber 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. Dadurch ist die 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 fiir 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
ausgefilihrtist, ist auch das vergleichsweise leichte Fern-
lichtmodul iiber das Koppelelement sicher gegen Vibra-
tionen gehalten.

[0012] Zwei Ausfiihrungsbeispiele nach der Erfindung
sind in der Zeichnung dargestellt und zwar zeigen
[0013] Figur 1in einer perspektivischen Ansicht einen
ersten Scheinwerfer flir Fahrzeuge, bei dem ein Abblend-
licht- und ein Fernlichtmodul gemeinsam durch Einstell-
vorrichtungen sowohl manuell als auch automatisch um
horizontale Achsen schwenkbar sind, und

[0014] Figur 2in 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-
moduldurch einen Leuchtweiteregler automatisch um ei-
ne horizontale Achse schwenkbar ist.

[0015] Der erste Scheinwerfer (Figur 1) fiir 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 fir Kurvenlicht um eine vertikale Achse schwenkbar
ist. Der Rahmen 16 ist Ober drei Gelenkpunkte 17, 20
und 21 mit dem Geh&ause 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 méglich
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 5istam Gehause gehaltert, wahrend die Ein-
stellvorrichtung 4 zwischen der Einstellvorrichtung 5 und
dem Gelenkpunkt 17 angeordnet ist. 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 einstlickig 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 Langsausdehnung geschlitzt und
weist an seine beiden freien Endabschnitten jeweils eine
Rastnase auf, die die Lageroffnung selbsttatig hinter-
greift. Die Lagerdffnungen sind in eine &uBere 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 zuganglich und schwenken das Fern-
lichtmodul bei gleichzeitiger Betatigung um die horizon-
tale Achse 9, die durch die gelenkartige Verbindung 12
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definiert ist. Dadurch ist das Fernlichtmodul 2 gegeniber
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 groB.

[0016] Der zweite Scheinwerfer (Figur 2) unterschei-
det sich gegentiiber 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]

Abblendlichtmodul
Fernlichtmodul
Einstellvorrichtung
Einstellvorrichtung
Einstellvorrichtung
Einstellvorrichtung
horizontale Achse
vertikale Achse
horizontale Achse
10. Koppelelement

11.  gelenkartige Verbindung
12. gelenkartige Verbindung
13.  horizontale Achse
14.  Gelenkvorrichtung
15. Bautell

16. Rahmen

17.  Gelenkpunkt

18.  Vorderseite

19.  Vorderseite

20. Gelenkpunkt

21.  Gelenkpunkt

22.  Getriebeanordnung
23.  Gelenkpunkt

24. vertikale Achse

25.  horizontale Achse

©° N O hON =

©
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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) fiir 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 miteinem
zwischen Abblendlicht- und Fernlichtmodul (1 und
2) verlaufenden Koppelelement (10), zwischen dem
und dem Abblendlicht- und Femlichtmodul (1 und 2)
jeweils eine gelenkartige Verbindung (11 und 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) flr 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) fur 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) stangenformig ausgefiihrt und ein ein-
stickiges 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 einem der Angpriiche 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
Lageroffnungen von einstickig 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) fiir das Abblendlichtmodul (1) durch Gelenkpunk-
te (16) definiert ist, die am Abblendlichtmodul (1) be-
nachbart zum Fernlichtmodul (2) angeordnet sind
und zwischen dem Abblendlichtmodul (1) und dem
Gehause bestehen.

Scheinwerfer nach einem der Anspriche 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 schalenformiger Reflektor und das Ab-
blendlichtmodul (1) ein Schwenkmodul fiir Kurven-
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lichtist, wobeieine 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 beammodule (1) to be turned around a horizontal
and vertical 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 high beam 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 (8) 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 l'intérieur du boi-
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) autour d’'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 respectivementune liaison
articulée (11 et 12), quientraine 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
feude 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 l'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 I'autre dans le
sens de sortie de la lumiére, une section au moins
de I'élément d’accouplement (10) s’étend entre les
faces avant (18 et 19).

Projecteur selon 'une des revendications 1 & 3, ca-
ractérisé en ce que '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 arriere de I'élé-
ment d’accouplement (10).

Projecteur selon 'une des revendications 1 & 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 'une des revendications 1 27, ca-
ractérisé en ce que les liaisons articulées (11 et
12) sontformées paruntourillon et par une ouverture
d’appui dont 'axe de pivotement est perpendiculaire
au sens de sortie de la lumiére du projecteur.

Projecteur selon '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 'une des revendications 1 2 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 I'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 systéme 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, caractérisé en
ce que le digpositif 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 'une des revendications 1 a 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'élémentd’accouplement (10) étant disposée surun
cadre (16) entourant le module d’éclairage dans les
virages.

Projecteur selon '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 'exté-
rieur du boftier.

10

15

20

25

30

35

40

45

50

55

14

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



EP 1 391 347 B1

-
- o)}
- : o
oY ~—
L N\\
o)
N
e
<~
o " ]
& 5 - ﬂx
o
-— I M
 waad N \ w
= D \
53 / LD O
N~ ;
- ',w
& \ -
N
<t y -
l -
- ~I (Q
oY ~
< : ‘
© / NE.
! O\
QA N
I/ \L- N
/ To)
O
N &
P~
\m

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



EP 1 391 347 B1

Figur 2
9

10 Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



EP 1 391 347 B1
IN DER BESCHREIBUNG AUFGEFUHRTE DOKUMENTE
Diese Liste der vom Anmelder aufgefiihrten Dokumente wurde ausschlieBlich zur Information des Lesers aufgenommen
und ist nicht Bestandteil des europédischen Patentdokumentes. Sie wurde mit gréBter Sorgfalt zusammengestelit; das
EPA tdibernimmt jedoch keinerlei Haftung fir etwaige Fehler oder Auslassungen.

In der Beschreibung aufgefiihrte Patentdokumente

- DE 20202442 U [0002] - EP 1120310 A [0003]

1 Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



Exhibit OTH-H

U.S. Patent No. 6,752,523 B2
Takahashi



a2 United States Patent

US006752523B2

(10) Patent No.: US 6,752,523 B2

Takahashi 5) Date of Patent: Jun. 22, 2004
(54) VEHICLE LAMP (56) References Cited
(75) TInventor: Daisuke Takahashi, Shimizu (JP) U.S. PATENT DOCUMENTS
. 4862330 A 81989 Machida et al. ............ 362/522
(73) Assignee: Koito Manufacturing Co., Ltd., Tokyo 5,678,335 A 10/1997 Gomi et al. ....... ... 40/550
(P 6,038387 A 3/2000 Machida ......ccccorrerrennn. 70372
6,578,989 B2 * 6/2003 Osumi et al. .....ccovvnn. 362/298
(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
US.C. 154(b) by 57 days.
(21) Appl. No.: 10/277,270
(22) Filed: Oct. 22, 2002
(65) Prior Publication Data
US 2003/0076690 Al Apr. 24, 2003

(30) Foreign Application Priority Data
Oct. 23,2001 (JP) cooiiiiiiiiiiiiiicieiieciee 2001-324476
(51) Int. CL7 oo F21V 13/04
(52) US.Cl oo, 362/545; 362/522; 362/245;
362/800
(58) Field of Search ..........ccccoeeeecinee 362/545, 522,

362/245, 328, 240, 800, 309, 308, 307,
300, 520, 544, 543, 236

* cited by examiner

Primary Examiner—Sandra O’Shea
Assistant Examiner—B Q T
(74) Attorney, Agent, or Firm—Koda & Androlia

(7) ABSTRACT

Avehicle lamp that uses a special LED made of: translucent
block body, an LED chip embedded in the translucent block
body, a semi-spherical shape condenser lens provided on the
front end surface of the translucent block body and posi-
tioned in front of the LED chip, and a reflector provided
inside the translucent block body and forwardly reflects the
light from the LED chip. The vehicle lamp includes a front
lens disposed in front of the special LED so that the front
lens is positioned where the direct light from the LED chip
and the reflection light reflected by the reflector start to
intersect with each other.

9 Claims, 8 Drawing Sheets

14
SN il 3
a4 2y
]452<x “ : <
(14s) | N
NS NS
B2 % ~N
BTN 56 N\J™ B2
N I N
N 24 N N
N N
12/§ : §
ANL'.AAN AAARRN
W S
18

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



US 6,752,523 B2

Sheet 1 of 8

Jun. 22, 2004

U.S. Patent

- v v v - v v > v v J
_ j i “ S N |
. i /4 : ] : ; : { ) :
: : ; H P i : : : ; ;
Toll\\.-..uuw:--ll)\:.:....mln .w.\-cr...\.-:. .ﬁ.sota.n.'.u.o.o.\-r.-.u.-.-.m.--hun.a.:( ..c.n....-(‘-.—.wﬂu.:.o(l m.u.r..:-.)\( m‘.-nr(\-v ﬂ...- .?-;!(.\l..
: ; m S B R D S B i m |
b a H a 4 : « XV & : : 5
" 2 ; : B3 A § ; ""
mllbvltur.rf unul\looo\lnv...'l‘lu-a.‘.-uunpil\.l;\k.-..-u‘olo.)\-r-". .luufzhfbnu—whv,%-z-lmrﬂst'{f myt-l‘QUIlwlv\ln-'lll
7 j ] VAR N . . |
H . :
m ; i i i AN ¢ \\ ; :
- h] N » " " ¢ ” <
_ ] "." " \w N ! ’ " " ] " o
poavsorvrnussmancnnka .lhll!l:!llﬂ nnnnn ltllqll-‘l-l lltllllul'. ——w l..ll el n.l.nnlltl-ul.ﬂl.llloon. Hlni!nlnntu.l lllllllll -
. 1 bt i \ S W [ .”\ . »
. 3 P /198 £/ i { §
. - " . N
A w m y 7itt y i i
. '|l.l.-.-qtﬁrn.oll-\\rl:.io\\llll\\railc)\..ﬂ....ta-lhnlh).-(.ru»..n. L5 .-o \(o‘)lnllu-».‘-?)-ll-.\(OAls\(- ”w-w;’a'lluulmfiinlll.lla
o~ " ." u .. .n ' ' " .... I o
’ FUPERRLE S 3 i 4 : ﬂ.. i ; §
R T H i } P §~a_ v _-78 % M { ;
" 3 v ' -« . - A - ] N » . ’
s ) n
Bl o enme o r e | S :Lnnb.a:\.. _.—:\co- hamn.ﬁ.?.h....&l:.. :..-.u.‘..-n.?a.\l*n.-u e m ~)ao-\\c|pn=>a-cll_".bwnh))-:m..ﬁ-)!
SY1 FE : ; ; - ; : ;
h " h
] i 5 i : : " L i i/ i
b H H 4 T ' ' H y b v H .
] l | _ _ ! 1 I TS T . S
\ \ |

7
\ 144
81 %1 \\
01

| Ol

Mercedes EX1010, Part 2 of 3

U.S. Patent No. 9,955,551



U.S. Patent Jun. 22, 2004 Sheet 2 of 8 US 6,752,523 B2

FIG. 2
14
Po
Y 7i
N
14s2 \\
(14s) \
\“BZ
y \
12— \
odge® \
28 [N
. N
'\I/////// /////////l/
N T

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



U.S. Patent

FIG. 3

Jun. 22, 2004

Sheet 3 of 8§

12

AKX A

N

LT

LSS IAIAS

N 5<
M
X \
—
| gy

~R
\ 26 ' \
e, 242
, N 2 \

4 Ut R ]
N A= N

\ \ SRS YRR

~— TNR, o

X/.—-" = A 28 >

//Jl//

/J//////{/

—

y

16
18

\I L] -
i\\/\\\p\\\\\

N

Ax

US 6,752,523 B2

14s2
(14s)

14s1
(14s)

B2

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



US 6,752,523 B2

Sheet 4 of 8

Jun. 22, 2004

U.S. Patent

A
N\
Venrmseracssmmamemnescnssasaanaancnsnns secessnessvsnssnacanrencansenanande
.
+
*
V seseces teamuscsaseciessenssusunesorasmansnasandonnce roscaamanans
» t — 1 1] . L] . < 1
' ' i i * ' ' ' v
H . ' ¢ 1 . » . .
H + ' . . ' . i
Vb R F: M, R P J O heseaieenan H
H ' i i H 1 N '
H ' 1 ' ' H H
‘ H “ . " H H "
. tun o Peccamencscpeanagasnaye ssapasen tecaaganess Fesccqecen= H
. » M n . . . .
' ' H H H . ‘ '
H H H : H { : ' ' H
' boeaan fececqeenea P S PPN, SEOUPINS L. S D S 3
B Rt P T
.‘inu\'*‘lln. ul. ! ' . ' ¢ m
m.v.—” : H brpecatocecdaanan toannbonen decacbona ednacedenascinscnntacands
4 ot ' T )
H \ H i ¢
) 1 . 1 13 1]
. H M | N N .
M paonaa T:-h.“ﬂu.nnv.:. _.u -------------------
: ' ' [ 1 '
.
S B L I S I ;
v ) . | ttdmmfm et eam =~
¢ tecmmmvaa- L B T L L LY TR I
H
i T
4 | (Y

A

91

- e
- e 1
~Prernmanimen

¥ Old

Mercedes EX1010, Part 2 of 3

U.S. Patent No. 9,955,551



U.S. Patent Jun. 22, 2004 Sheet 5 of 8 US 6,752,523 B2

1454

N
- B

14s3
(14s)
1453

14s1
(14s)

14s4
(14s)

14s2
(14s)
S/

f'p) /L L /] .
o | @ l
— 3 .
L S oo A |

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



L]
lllllllllll

ttttttt

US 6,752,523 B2

- .
shdy 1]

.
"IDIAI ll lllln
.......

llllll

Sheet 6 of 8

llllll

,
*,

Jun. 22, 2004

U.S. Patent

(e)g ol

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



U.S. Patent

FIG. 7

-IITII_II

/
p

Pn

B1
26

Jun. 22, 2004

Sheet 7 of 8

US 6,752,523 B2

2
24a
e 28

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



U.S. Patent Jun. 22, 2004 Sheet 8 of 8 US 6,752,523 B2

FIG. 8
PRIOR ART

114\

' 114s

777777 AN

LA

126 Q

SR \

112 — = .r'%.,, 124 \

| % SEECIEEN

T \

L AL )I/ _/////////{/Q
\\\\\\\L\\\\\\

i

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



US 6,752,523 B2

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 24a 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
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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 24¢ 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 1451 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. §, 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 1453 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.
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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 B1 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
14s4 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, 54s3 and
5454 that respectively correspond to the lens elements 14s1,
1452, 14s3 and 1454 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(@) 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

10

15

20

25

30

40

45

50

55

8

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.
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I Introduction

Yechezkal Evan Spero (“Spero”), Patent Owner, requests reexamination of claim 6 of U.S.
Patent No. 9,955,551 (“the ’551 Patent”) in light of a substantial new question of patentability
raised by prior art not considered by the examiner during prosecution of the ’551 Patent,
specifically International Publication No. WOO01/70538 (“Stam PCT”), and U.S. Patent No.
6,406,172 (“Harbers”). Patent Owner also submits new claims 24-87, which narrow base claim 6.

Accordingly, the Patent Owner requests that the Office find a substantial new question of
patentability with respect to claim 6, order reexamination, and issue a reexamination certificate
confirming the patentability of claim 6 in addition to the proposed new claims submitted herewith.
I1. Requirements for Ex Parte Reexamination Under 37 C.F.R. § 1.510

Patent Owner satisfies each requirement for ex parfe reexamination of the *551 Patent as
stated below.

A. 37 C.F.R. § 1.510(b)(1): Statement Pointing Out Each
Substantial New Question of Patentability

A statement pointing out each substantial new question of patentability (“SNQ”) based on
the cited patents in accordance with 37 C.F.R. § 1.510 (b)(1) and (b)(2) is provided in Section VIL.

B. 37 C.F.R. § 1.510(b)(2): Detailed Explanation of the Pertinency
and Manner of Applying the Prior Art

See Sections IV, VII and IX.

C. 37 C.F.R. § 1.510(b)(3): Copy of Every Patent or Printed
Publication Cited Against the Claims

Exhibits PA-A and PA-B are the Stam PCT Publication and Harbers respectively:
PA-A Stam PCT
PA-B Harbers

References PA-A and PA-B are also listed on Exhibit SBO8 (i.e., Form PTO-SB/08.)
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D. 37 C.F.R. § 1.510(b)(4): Copy of the Entire Patent
A full copy of the 551 Patent is submitted herein as Exhibit PAT-A in accordance with 37
C.FR. §1.510(b)(4).
E. 37 C.F.R. § 1.510(a): Fee for Requesting Reexamination
In accordance with 37 C.F R. § 1.510(a), the reexamination fee has been paid as part of the
EFS-WEB submission. Any deficiency or overpayment may be debited/credited to Deposit

Account No. 023978.

F. Related Matters

The following is a current list of all matters involving the 551 Patent:

U.S. Patent Application 15/961,861 filed on April 24, 2018, which issued on January 19,
2021 as U.S. Patent No. 10,894,503 is a continuation of the ‘551 Patent. U.S. Patent Application
16/853,342 filed on April 24, 2020 is a continuation of the ‘551 Patent and is currently pending.

Reissue application, 16/858,342, was filed on April 24, 2020. This broadening reissue
application includes a total of 44 claims, including claim 6 of the original *551 Patent, which is
also included in this reexamination request. Accordingly, while there may be some overlapping

subject matter, the newly added and currently pending reissue claims relate to light sources for

illuminating subareas of an interior space and more specifically, claims directed to a room-

illumination system for adjusting light responsive to lighting characteristics within a room. In

contrast, the proposed new claims in this request for ex parte reexamination narrow claim 6.

If this request for ex parfe 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, under 37
CFR. §1.565and MPEP § 2285. Merger of the reissue and ex parfe reexamination proceedings

is, however, inappropriate in this particular situation because merger would result in “the patent
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owner [being] required to place and maintain the same claims in the reissue application and the ex
parte reexamination proceeding during the pendency of the merged proceeding.” As the reissue
application is a broadening reissue, the new claims are broader and different than the originally
issued patent claims — thus, by statute, the new claims are not subjectable to consideration in an ex
parte reexamination proceeding. Accordingly, a merged proceeding is statutorily impermissible
as these claims cannot be permissibly added to the reexamination proceeding to maintain matching
claim sets.

A stay of either proceeding is also inappropriate, in view of the requirement to conduct
reexamination and reissue proceedings with “special dispatch” per 35 U.S.C. § 305 and MPEP §
2261. As the reissue application was filed over one year ago and has not received an office action
to-date, any further delay would significantly prejudice patent owner’s ability to obtain additional
claims within the 551 Patent term, which expires in January, 2026. Given the limited patent term
remaining, stay of either the ex parfe reexamination or reissue proceeding would lead to significant
prejudice to the patent owner.

Finally, should a minor inconsistency arise between the two concurrent proceedings, it can
be readily rectified by a housekeeping amendment, prior to issuance.

HI.  Claim Construction
A. Standard of Claim Construction

In an ex parfe reexamination, claims are to be given their “broadest reasonable
interpretation” consistent with the specification and consistent with the interpretation that those
skilled in the art would reach. MPEP § 2111. The “broadest reasonable interpretation does not
mean the broadest possible interpretation.” Id. Notwithstanding the broadest reasonable

interpretation rubric, the Federal Circuit has repeatedly rejected PTO constructions that are
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“unreasonably broad” and “inconsistent” with the language of the specification. In re Suitco
Surface, Inc., 603 F.3d 1255, 1260 (Fed. Cir. 2010); see also TriVascular, Inc. v. Samuels, 812
F.3d 1056, 1062 (Fed. Cir. 2016) (“Construing words of a claim without considering the context
in which those words appear is simply not ‘reasonable’; Furthermore, "[w]hile the broadest
reasonable interpretation standard is broad, it does not give the Board an unfettered license to
interpret the words in a claim without regard for the full claim language and the written
description."). A patent applicant may consistently and clearly use a term in a manner either more
or less expansive than its general usage in the relevant art, thereby expanding or limiting the scope
of the term in the context of the patent claims. See SciMed Life Sys., Inc. v. Advanced
Cardiovascular Sys., Inc., 242 F.3d 1337, 1343-44 (Fed. Cir. 2001).
B. Summary of Claim Construction Position

As detailed in the Stam declaration and consistent with the specification in the ‘551 Patent
and the usage of the term in the claims, a person of ordinary skill in the art (POSITA) would
understand the term /ight source to mean individual LED.! (Ex. OTH-A, “Stam Decl.” at 920.)

Per the 551 Patent, the “invention comprises a novel multi-light source approach to the

design and construction of solid-state lighting fixtures (vs. solid-state lamps), which is termed a

“Digital Lighting Fixture” due to the control of individual lighting element “digits” to provide

the “correct” lighting solution for the situation at hand.” (Ex. PAT-A, ’551 Patent at 11:8-13,

emphasis added.?)

! For ease of reference, italicized font is used throughout to connote claim language.

2 Notably, a person skilled in the art understands that HID is the abbreviation for high-intensity
discharge (HID) lamps, which are a type of electrical gas-discharge lamp which produces light by
means of an electric arc between tungsten electrodes housed inside a translucent or transparent

fused quartz or fused alumina arc tube. (Ex. OTH-A at 12, fn 2.)
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As the Detailed Description of the ‘551 Patent makes clear,

[t]he system is built around a “digital” light source. That is, the emanating

lighting effect is the sum of the characteristics of a_multiplicity of discretely

controllable “digit” sources. The difference between the individual “digit” lisht

sources and their summation manifests itself in the resultant light characteristic, be
in its intensity, spatial intensity distribution, spectral energy content and spectral
intensity distribution. . . Therefore, the illuminating device may be described as a
“digital” light source or as a Multiple Solid-state Light Source (MSLS),

comprising many “digits,” SLSs, and essentially replaces the lamp of present-

day luminaires.

(Ex. PAT-A at 16:39 — 17:2, emphasis added.) Notably, ”a person of ordinary skill in the art
understands that a solid-state light source (SLS) uses light-emitting diodes as a light source, rather
than electrical filaments, plasma or gas.” (Ex. OTH-A at §20.)

The ’551 Patent explains how the “digital aspect” of the illuminating device gives rise to
“digital” “control capability” for individual LEDs or selectable groups of LEDs:

The multiple light sources of specific characteristics provide quanta of power and
spectrum which are smoothly added or detracted to generate a changed lighting

effect. The_digital aspect arises from the sufficient progression of values, varying

by minutes to produce a continuum so as to be non-discernable or irrelevant to the
user. The added controllability is realized by breaking up the light-production,

into discrete, specifically aimable, and dimmable elements which can be

addressed by control electronics for the purpose of affecting the intensity,

spectrum and spatial distribution of spectrum and of intensity of the illumination
provided by the luminaire of the present invention.

The overall combination of control capability and discrete light sources vields a

digital lighting fixture. The terminology “digital” as used herein refers to the

discrete nature of the multiple LED lamps provided in the luminaire, whereby

“digital” control results from the individual control of the discrete, i.e. “digital”
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lighting elements, the LEDs, in the luminaire.

(Ex. PAT-A at 2:51-3:3, emphasis added; Ex. OTH-A at §21.)
The specification of the ’551 Patent further demarcates the invention in relation to the prior
art:

[tlhe advance over prior art is a solid-state light source with increased: 1.
Efficiency—more effective lumen per watt electricity. 2. Durability—physical
strength, life expectancy, lumen maintenance and spectral stability. 3. Lighting
quality—as related to visual comfort and “atmosphere.” 4. Functionality—ability
to control the light placement, intensity and color temperature and do so as needed.

5. Energy savings 6. Lower overall lifecycle cost.

(Ex. PAT-A at 11:66-12:6, emphasis added.)

More specifically, the specification makes it clear that the desired control functionality is
facilitated by the ability to break “the total light output into discrete (digital) specifically aimable
and dimmable elements” and determine the “selection and placement of light sources” for the
“correct lighting practice”:

Integrating the light source with power conditioning electronics, control
circuitry and sensors gives additional cost benefits and functionality including:
1. Mass production capability 2. Sealed-for-life fixture 3. Exact optical
performance less spill light 4. Compact design 5. Feedback control and recalibrated
color consistency over the device lifetime 6. Real-time lighting needs

adaptability ...

In summary, as opposed to LED industry trends of going with a single large
source, the present invention provides multiple smaller sized sources of
differing characteristics such that their combined effect is greater than that which
could have been offered by sum of the individual parts operating separately. The

added controllability offered by breaking the total light output up into discrete

Mercedes EX1010, Part 2 of 3
U.S. Patent No. 9,955,551



(“digital”) specifically aimable and dimmable elements which can be
addressed by control electronics to effect intensity, spectrum and spatial
distribution of intensity and spectrum, yields a lighting fixture (vs. lamp) of

unparalleled performance.

Unique to this patent is the approach. It is the approach of a lighting
manufacturer who provides lighting solutions versus that of a lamp manufacturer

who produces a generic lamp.

The process includes determining: the correct lighting practice for the
application; the surroundings; the selection and placement of light sources and
their integration with the mechanical support and; electronic control elements to

realize the objective.

(Ex. PAT-A at 12:7-13, 24:37-47, 11:62-65, 13:63-65, emphasis added; Ex. OTH-A at §22.)
The specification of the ’551 Patent also ties control functionality to the ability to “adjust
power to SLS”:

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 8, or from manual control button 9 and
increases or decreases or turns on or shuts off the power to one or more of the
SLS 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. The control unit may include a 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,
dimming and color balance control. Computer algorithms and instruction sets 7A
are induced by the logical controller to manipulate data, calculate results generate
output signals and maintain the operating parameters within the specifications.

Measured parameters are checked against the store parameters and the
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control circuitry adjusts the power to SLS.

(Ex. PAT-A at 25:34-52; Ex. OTH-A at 122.)
Finally, the Field of the Invention expressly excludes traditional lighting sources: “[t]he

invention relates to multiple light source illuminating devices intended to replace incandescent,

fluorescent and HID luminaires in general and specialty lighting applications.” (Ex. PAT-A at
1:33-35, emphasis added; Ex. OTH-A at 923.) While the specification provides a “laundry list of
potential light sources” at 16:47-51, when read in the context of the overall specification and the
usage of the term Jight source in the claims, the proffered construction follows. (Ex. OTH-A at
924.) Construing the term /ight source to include incandescent, fluorescent and HID light sources
“doesn’t make sense” in reference to the claims—see for example, claim 1 which requires a
multiplicity of independently controllable light sources. (Id.)

Thus, pursuant to the broadest reasonable construction rubric, consistent with the teachings
in the specification and the claim language, a person of ordinary skill in the art would construe the
claim term /ight source to mean an individual LED. (Ex. OTH-A at §25.)

IV.  Background of Automotive Lighting Industry

The state of the automotive lighting industry in 2001-2002 can be gleaned from prior art
patent filings. One reference in particular, U.S. Patent No. 6,281,632, filed on April 2000 and
issued to Stam et al. (Ex. PA-C, “Stam ‘632”), serves as a guidepost on development efforts and
the state of expert knowledge during the relevant time period. (Ex. OTH-A at §27.)

As of 2001, researchers were developing technologies for continuously variable
headlamps, able to change the intensity of light and/or the direction of light emitted by the
headlamps. (Ex. PA-C at 1:21-24.) According to the ‘632 patent, the intensity of headlamp

illumination could be “accomplished in several different” ways by: 1) providing “a pulse width
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modulated (PWM) signal to the headlamp and “varying the duty cycle of the headlamp power,”
2) providing a “PWM signal to a lamp driver integrated circuit,” 3) through high intensity
discharge (HID) headlamps—" a new, highly efficient headlamp technology”—wherein “ballasts
used to power HID lamps can be directly supplied with a control signal to vary headlamp
illumination intensity”; and 4) providing “an attenuating filter to absorb some of the light emitted
from the headlamp.” (Ex. PA-C at 1:26-48; Ex. OTH-A at §27.) As the ‘632 patent filing
evidences, there were also several known means for changing the direction of light emitted from
headlamps:

Headlamp aim can be varied using actuators [such as stepper motors] to move the
headlamp housing relative to the vehicle. . .For headlamps with appropriately
designed reflectors, mechanically moving the light source relative to the reflector
can change headlamp beam direction as well as headlamp illumination intensity.
Additionally, with HID headlamps, the headlamp beam can be aimed by “deflecting

or perturbing the arc in such a way as to vary the lamp output.
(Ex. PA-C at 1:52-65; Ex. OTH-A at 428.)
During the relevant time, industry experts were also interested in continuously variable

headlamps:

Automatic control of continuously variable headlamps offers several potential
benefits over automatic control of traditional on-off headlamps. Greater flexibility
for illumination is available, allowing headlamp illumination to be better adapted
to driving conditions. Also, continuously varying the headlamp illumination does

not create rapid changes in illumination that may startle the driver.

(Ex. PA-C at 2:13-19; Ex. OTH-A at 29.)
Per the ‘632 patent, “one of the oldest methods [for a continuously variable headlamp] is

to aim the headlamp in the same direction as steered wheels. Another method increases the
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illumination range in proportion to vehicle speed.” (Ex. PA-C at 2:22-24; Ex. OTH-A, at 30.)
“Still another method of controlling headlamps has been developed for HID lamps. The increased
brightness and blueish color of the HID lamps is particularly disrupting to oncoming drivers. Due
to this disruptness effect, certain European countries require headlamp leveling systems.” (Ex. PA-
C at 2:25-29; Ex. OTH-A at 31.)

In addition to benchmarking the state of automotive lighting development, the specification
of the ‘632 patent identified a persistent deficiency with continuously variable headlamps: “One
problem with current continuously variable headlamp control systems is the inability to consider
oncoming or leading vehicles in determining the illumination range of the headlamps.” (Ex. PA-
C at 2:35-38; Ex. OTH-A at §32.) Per the ‘632 patent, prior art solutions to modify illumination in
view of oncoming and leading vehicles suffered from several problems. In particular, prior art
systems lacked “color discriminating capability” and thus prior art imaging systems were
“incapable of accurately determining lateral and elevational locations of headlamps or tail lights
at any distance.” (Ex. PA-C at 2:54-60; Ex. OTH-A at §32.)

To address the above-identified problem, Joseph S. Stam and his colleagues at Gentex Corp
filed US 09/800,460 in March, 2001, which issued as U.S. Patent No. 6,587,573 (Ex. PA-D, “Stam
‘573”) in July, 2003. Stam ’573 focused on how to improve automatic high beam dimming
functionality by improving image detection capability using an image array sensor to 1) distinguish
“nuisance” light sources, taillights and oncoming lights to avoid unnecessary switching to low
beams; and 2) develop a more intelligent set of automatic high beam controls of halogen/HID light
sources based on the location of detected objects. (Ex. PA-D; Ex. OTH-A at §33.)

In his declaration, in reference to Stam ‘573 and its related filings (“°573 Family of

Patents”), Stam states that the “patent applications I filed during this time describe detailed
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methods for distinguishing “nuisance” light sources, such as reflectors, street signs, streetlights
and house lights, from taillights and oncoming headlight sources using a coordinate-specific image
array sensor and microprocessor that employs various algorithms using location, brightness and
color information.” (Ex. OTH-A at q34.) Per Stam, these filings specifically outline image
detection control strategies to adjust illumination to avoid glare based on the identification or type
of detected objects by 1) turning them on/off or varying the intensity of the light sources and 2)
changing the direction of the light sources using motors. (Ex. OTH-A at q35.) Exemplary
illumination patterns are shown in Figs. S0A-50C of the ‘573 Patent. (Ex. PA-D Figs. S0A-50C;
Ex. OTH-A at 135.)

As Stam explains in his declaration, in the ‘573 Family of Patents, “the auto high beam
control teachings contemplated halogen or HID light sources as those technologies were proven
and reliable at the time.” (Ex. OTH-A at §36.) Stam goes on to state that while he was working
at Gentex, “high-powered white light LED technology was still in a nascent stage, with LED
experts working on improvements to lamp technology and the related supportive environment
needed for LED applications.” (Ex. OTH-A at §36.) “LEDs suffered from several technical
constraints at the time, with issues related to product variability, power restrictions, thermal load
requirements, production of white light and lighting output.” (/d.) Stam further provides that
“[a]lthough LEDs were known to be more energy efficient, the technology was overly complex,
unreliable and too costly for front headlights.” (Ex. OTH-A at §37.)

Thus, in 2003 and for several years thereafter, “those skilled in the art of auto headlight
design and controls used LEDs for taillights and interior spotlights but not front headlights.” (/d.)
By way of example, EP1391347, filed in July, 2003 by HELLA (a global developer and

manufacturer of automotive lighting), is directed to a pivoting, auto high-beam lamp devoid of any
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teaching of the use of LEDs and U.S. Patent No. 6,752,523 filed in October 2002 by Koito (a
global developer and manufacturer of automotive lighting), discloses the use of LEDs for taillights
but not headlights. (/d.) LED headlights were first used in vehicles in 2007-2008. See, Toyota’s
use of a partial LED headlight in 2007 and Audi’s introduction of full LED headlights in 2008.
(Ex. 1 Motor Authority, Ex. 2 Audi Technology Portal; Ex. OTH-A at §38.) See, Koito’s
development chronology, which lists “Production and sales of the world’s first LED Headlamps”
in May 2007; HELLA’s product history timeline, which lists “HELLA develops the first full LED
headlamp for the Cadillac Escalade Platinum” in 2008 and “First full LED headlamp with AFS

functions Audi A8” in 2010. (Ex. 5 Koito at 1; Ex. 6 HELLA at 1; Ex. OTH-A at §38.)

V. The Prior Art Asserted References
A. Stam PCT

Stam PCT (WO 01/70538), filed on March 20, 2001, is part of the ‘573 Family of Patents.
(Ex. PA-A at 1.) Stam PCT is directed to a system for controlling exterior vehicle lights, wherein
the control system “comprises an imaging system configured to image the scene forward the
controlled vehicle, and a control circuit for processing the image of the scene obtained from the
imaging system and for controlling the exterior lights to change their beam pattern in response to
objects detected in the processed scene.” (Ex. PA-A at 2-3)

Per Stam PCT, the control circuit can turn the lights on/off or change brightness and aim
to produce beam patterns that avoid causing excessive glare:

Ideally the exterior lights are controlled such that if an observer is located in a
vehicle within a ‘glare area’ relative to the vehicle (i.e., the area in which the
observer would perceive the brightness of the exterior lights as causing excessive
glare), the beam illumination pattern is varied such that the observer is no longer in

the glare area. The perceived brightness and/or glare area of the headlamps (and/or
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other exterior lights) may be varied by changing the illumination output of the one
or more of the lights forming the headlamps, activating or deactivating some or all
of the lights, altering the illumination pattern forward of the vehicle, or a

combination of the above.
(Ex. PA-A at 9; Ex. OTH-A at 47.)

As Stam explains in his declaration, in reference to the above excerpt, “activating or
deactivating ‘some or all of the lights’ refers to low beam, high beam or side bending lights, which
is distinct from any teaching involving individual light emitters within a lamp.” (Ex. OTH-A at
148.)

As outlined in Stam PCT, the known technical constraints with LEDs in 2001-2002, limited
LED usage in headlights:

It has long been considered to be desirable to provide headlamps that can be steered
in the direction that the vehicle is turning. It is also desirable to provide forward
lighting that can be turned OFF, or substantially attenuated, for such a short period
of time that the driver does not notice that the lights are OFF. In this way, reflections
do not exist during image acquisition. Although a light emitting diode (LED) lamp
can be used to provide these features in a cost-effective manner, LED lamps

producing enough licht to implement a vehicle headlamp are not commercially

available. LEDs suffer from a number of disadvantages that limit their application

in vehicle headlamps. not the least of which are the relatively small amounts of

licht produced by LEDs and manufacturability limitations when incorporating

LEDS having exotic constructions. Because of these disadvantages, LED lamps

have not been used to implement a vehicle headlamp despite the fact that LEDs are

more rugeed. more energy efficient, and significantly longer lasting than other light

technologies. Additionally, means of producing white light from LEDS have only
recently become practical as discussed in U.S. Patent No. 5,803,579, entitled
ILLUMINATOR ASSEMBLY INCORPORATING LIGHT EMITTING
DIODES, issued to John K. Roberts et al. on September 8, 1998.
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(Ex. PA-A at 72-73, emphasis added; Ex. OTH-A at §50.)

As a result of the technical issues with LEDs in 2001-2002, the Stam PCT disclosure is
limited to two LED applications that could be used as a complement to and/or as a substitute for
halogen/HID light sources, to address specific imaging challenges and improve auto high beam
functionality. (Ex. OTH-A at §51.) More specifically, though the Stam PCT teachings are directed
to halogen/HID light sources, it discloses two limited uses for LED applications—to address
flashing and steering:

One of these LED applications focuses on the problem of flashing, which occurs
when reflections off an object, such as a sign, are misinterpreted by the image
sensor as an oncoming vehicle and trigger disruptive, rapid high/low beam flashing
(repeatedly turning high beams on and off). As one solution for headlamp flashing,
we contemplated the use of LEDS to rapidly reduce the light levels or turn the
LEDS off, during an image-sampling interval, so that the reflections do not exist or
interfere with image acquisition and processing. If done fast enough, the driver
would not notice the change in light levels and the problem of flashing would be
rectified. Such rapid reduction of intensity would be difficult or impossible with

halogen/HID light sources.

(Ex. PA-A at 73-75; Ex. OTH-A at §52.)

The second LED application focused on an improved way to “steer” the light source by
replacing the halogen/HID light with an LED array that could be aimed at a fixed angle for auto
high beam applications. To facilitate “steering” for auto high beam applications, we disclosed use
of an LED array to 1) help provide sufficient output light and 2) project light in more than one
either horizontal (see Fig. 27) or vertical direction (see Fig. 28) by providing a support member
with two different angled orientations. In all cases, the LED arrays were connected together and

operated by a single controller, such that the entire array would be on/off or dimmed, as shown in
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Fig. 26a. (Ex. PA-A at 77-79; Ex. OTH-A at 953.)

As the Stam declaration specifically points out, in, Fig. 26a, every optical radiation emitter
(LED chip) 2603 is electrically connected together “to electrical conductor strip 2607 through a
wire bond 2609 and a resistor 2611. Each of the emitters 2605 is connected to electrical conductor
strip 2613 through a bonding wire 2615 and a resistor 2617.” (Ex. PA-A at 74; Ex. OTH-A at §54.)
“Since electrical conductor strips 2607, 2613 are shown to be common to multiple LED chips, they

necessarily are not individually controlled or controllable.” (Ex. OTH-A at 54.)

T P

The Stam declaration further provides:

In Figs. 50a-50c, we illustrate the types of illumination beam patterns that can be
produced from the disclosed auto high beam applications. In each case, the light
source is treated as a fixed block of light—whether halogen/HID or an LED array—
that can be ‘steered’ up/down or right/left by varying the power to the LED array—
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treating an array of LEDs as a unit that would be operated together.

(Ex. OTH-A at §55.)

Another headlamp configuration is depicted in Fig. 28, in which two LED arrays are
provided, for low and high beams, and each array is treated as a single unit to be operated together:

[a]nother alternative design for a headlamp for providing low and high beams is
illustrated in Fig. 28. The headlamp 2800 includes a heat extraction member 2801
having two lamp sections 2803 and 2805. The heat extraction member 2801 is

configured to include the two lamp sections 2803 and 2805, each of which is

substantially identical to lamp 2601 [in Fig. 26a]. The heat extraction member

provides two front faces at an angle of 1° to 2°, and may advantageously be angled

at approximately 1.5°. The angle is exaggerated in Fig. 28 so that the angled

surfaces are readily visible.

(Ex. PA-A at 79, emphasis added; Ex. OTH-A at §56.)
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43 .

In reference to Fig. 28 and the two separate LED lamp sections, 2803 and 2805 for high
and low beams, the specification states: “[b]y controlling the selection of the LEDs that are
illuminated, the headlamps can be aimed.” As Stam make clear, “[w]hen read in context this
sentence is consistent with the Stam PCT teaching that one or more LED arrays can be controlled
as a single unit and in that capacity, the light from the headlamps can be steered and aimed.” (Ex.
OTH-A at §57.)

Stam also highlights the teaching absent in Stam PCT:

[1]n the ‘573 Family of Patents and the Stam PCT we did not disclose a digital
headlamp that included individually controllable LEDs that could be controlled to
illuminate a defined coordinate-specific region. The ‘573 Family of Patents and

Stam PCT did not teach or suggest controlling the individual LED or a selectable
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group of LEDs within the array based on image detection at a given coordinate-

specific location.

(Ex. OTH-A at §58.)
In his declaration, Stam explains how Stam PCT treated light and the resulting impact:

While the ‘573 Family of Patents and Stam PCT disclosed an improved
continuously variable lighting system that could adjust the intensity of the high
beams and aim the headlamp beam to avoid glaring an oncoming and/or preceding
vehicle, in all cases, light was treated as a fixed block to be moved or adjusted in a
particular direction. As aresult, the presence of one or more oncoming or preceding
vehicles, would cause a driver’s field of view to be lit primarily by the low beam

lighting.

(Ex. OTH-A at §59.)

The Stam declaration also provides clarity on the use of GPS or map data in Stam PCT:
Additionally, neither Stam PCT nor the ‘573 Family of Patents disclose use of a GPS or map data
to generate coordinate-specific illumination patterns in response to upcoming road curvatures. In
his declaration, Stam states:

I mention use of GPS embodiments to determine the location of the vehicle and
whether the vehicle is on a residential, country or town street, to determine whether
“super” high beams were appropriate. I also disclose “bending lights” in which the
light source aim is varied horizontally or separate lamps are lit to provide better
illumination when turning. As with the other embodiments, I viewed each
individual light source or an LED array as a single light source unit. I did not
disclose individual control of the LEDs within an array into individually controlled
elements or clusters.  As such, I did not disclose using image detection in
combination with GPS and map data to generate illumination patterns formed by

individual LEDs or selectable clusters of LEDs within an array in response to
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upcoming road curvatures.

(Ex. OTH-A at 960.)
Finally, Stam makes it clear that

[1]t was not until US Patent No. 6,861,809 which was filed on September 5, 2002
and published on June 12, 2003 that we first described the use of individually
controllable LEDs where a portion of the LEDs within an array could be dimmed

or turned off to avoid glaring an oncoming vehicle.

(Ex. PA-E, Stam ‘809 patent; Ex. OTH-A at §61.)
See Fig. 7b and the accompanying description: “[a]lternatively, the window 700 may contain

several independently controlled blocks 702 as shown in Fig. 7B. There may be any number of

blocks, depending on the granularity of control that is desired. By selectively darkening these
blocks, almost any desired beam pattern can be achieved.” (Ex. PA-E at 13:6-14:3, emphasis
added; Ex. OTH-A at 61.)

As laid out in the Stam declaration: “no other companies were offering LED headlamp
technology let alone contemplating this sort of LED-to-image correlation in 2003. Given the
nascent state of LED technology, those in the field of automotive lighting, were not contemplating
such LED applications at the time.” (Ex. OTH-A at §62.)

This is further evidenced by the development chronology outlined in the websites of two
leading global headlamp suppliers, Koito and HELLA. (Ex. OTH-A at §61.) It wasn’t until 2007
that the first LED headlamps were produced by Koito, and fully adaptive LED headlamps were
not developed until 2010 by HELLA. (/d.) See, Koito’s development chronology, which lists
“Production and sales of the world’s first LED Headlamps” in May 2007; Hella’s product history

timeline, which lists “HELLA develops the first full LED headlamp for the Cadillac Escalade
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