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I. INTRODUCTION AND TECHNOLOGY OVERVIEW

Petitioner Porsche Cars North America, Inc. (“Petitioner”) requests inter
partes review (“IPR”) and cancellation of claims 1-19 and 37-58 of U.S. Patent No.
10,894,503 (“the ’503 patent”) to Yechezkal Evan Spero, purportedly exclusively
licensed to Torchlight Technologies LLC (collectively “Patent Owner”). EX1032,
8. By 2000—years before the earliest possible priority date—everything claimed in
the *503 patent was well-known. EX1003, 4945-47. No claim elements were new
and nothing was new about how those elements were combined in the claims. /d.,
48.

Petitioner’s expert, Scott Andrews has a bachelor’s degree and a master’s
degree in electrical engineering, and several decades of industry experience with
automotive control systems. EX1003, 99 9-20. His testimony supports that the
Grounds demonstrate the conventional functionality of the challenged *503 patent
claims, rendering all the challenged claims unpatentable. /d., q1-41.

From 1992-1999, a global consortium of headlamp and automotive
manufacturers participated in the EUREKA project to advance adaptive front
lighting systems (AFS). Id., 449; EX1015, 3-6; EX1016, 1-19; EX1023, 514-515;
EX1024, 819.

By 1997, adaptive (dynamic) lighting was designed to increase safety and

comfort over fixed (static) headlamps. EX1003, 450; EX1017, 3-10; EX1018, 33-
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36; EX1019, 1-2; EX1020, 368-378; EX1024, 819; EX1025, 202; EX1028, 844.
Light clusters produced an adaptive light pattern by varying illumination
characteristics. EX1003, §51; EX1017, 3-10; EX1018, 33-36; EX1019, 1-2;

EX1020, 368-378.

Increased safety by:
Curved road
Improved lateral
illuminance
High speed
Improved visibility
) )

Single components:

LH Left hand bend Bl Basicilumination

RH Right hand bend AN Adverse weather illumination

HB High beam HS Hot spot

Fig. 5 AdvancedALP sample layout

© " 3 Fig. 3: Lightpatt f
Hot spat e Large dxlsDe's'on mllgjlliple ;)geanaah:argl.:mp
35 | 4350 (Isolux curves in wall
! projection):
The individuallight pattern
! of multiple sub-units sum
up to the total adaptive
1 light pattern

RS |
' Basic illumination
Foreground illumination

Fig.1: Three standard driving situations with adapted
-15°

light pattern seen from the bird eye’s view.

EX1017, FIGS. 1, 3-5.

By 2000, adaptive headlamps with multiple light clusters and sensors
detected and reduced glare, and arrays of independently controlled light clusters
were developed with sufficient illuminance, directionality, and dynamic control.
EX1003, 9952-55; EX1005, 1:5-3:44, 4:9-59; EX1010, 1:10-26, 9:18-26, 20:29-32;

EX1015, 6-18, 21; EX1009, 16:6-25, 20:15-33; EX1023, 514-15; EX1024, 815-16.
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II. GROUNDS FOR STANDING (37 C.F.R. § 42.104(A))

Petitioner certifies that the 503 patent is available for IPR. Petitioner is not
barred or estopped from requesting IPR. This Petition is timely because it is filed
within one month of the Board’s institution decision in [PR2023-00335 on July 17,
2023, which Petitioner has filed a motion to join. See 35 U.S.C. §§ 315(b), (¢); 37
C.F.R. § 42.122(b).

III. IDENTIFICATION OF CHALLENGE (37 C.F.R. § 42.104(B))

Ground References Basis Claims
1 Beam (EX1005), Thominet §103 | 1-5, 7-8, 10-14, 18-
(EX10006) 19
2 Beam, Thominet, Stam (EX1007) §103 | 37-45,47-48, 50-
53,57-58
3 Beam, Thominet, Kobayashi §103 9, 15-17
(EX1008)
4 Beam, Thominet, Stam, Kobayashi | §103 49, 54-56
5 Beam, Thominet, Braun (EX1009) | §103 6
6 Beam, Thominet, Stam, Braun §103 46
7 Karlsson (EX1010), Harbers §103 | 1-5, 7-8, 10-14, 18-
(EX1011) 19, 37-45, 47-48,
50-53, 57-58
8 Karlsson, Harbers, Gotou §103 | 9,15-17, 49, 54-56
(EX1012)
9 Karlsson, Harbers, Braun §103 6, 46
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Even if the *503 patent was entitled to benefit of its earliest-filed provisional

application:

Beam, U.S. Patent No. 6,144,158, issued November 7, 2000, is prior
art under §102(b).

Thominet, U.S. Patent Publication No. 2001/0019486, published
September 6, 2001, is prior art under §102(a).

Stam, WIPO Patent Publication No. 2001/070538, published
September 27, 2001, is prior art under §102(a).

Kobayashi, U.S. Patent No. 6,049,749, issued April 11, 2000, is prior
art under §102(b).

Braun, WIPO Patent Publication No. 2002/004247, published January
17,2002, is prior art under §102(a).

Karlsson, WIPO Patent Publication No. 1998/054030, published
December 3, 1998, is prior art under §102(b).

Harbers, WIPO Patent Publication No. 2001/001038, published
January 4, 2001, is prior art under §102(b).

Gotou, U.S. Patent No. 5,588,733, issued December 31, 1996, is prior
art under §102(b).
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IV. THE °503 PATENT
A.  Summary

The ’503 patent claims recite known schemes implemented by a controller to
control light clusters based on sensor data. EX1003, §56; EX1001, 100:3-28.! The
specification leaves to a POSA to determine the illumination without describing an
illuminance level, algorithms, or control steps. EX1003, 4957-59. Unsurprisingly, a
POSA would have readily understood such control (including predefined thresholds)
in an adaptive headlamp system. /d.

B. Independent Claims 1 and 37>

The independent claims recite many patentably indistinct elements—the same
prior art disclosures map to corresponding elements (e.g., [1.P]-[1.4]/[37.P]-[37.4],
[1.6]/[37.5]-[37.6], [1.8]/[37.7], [1.10]/[37.10]). EX1003, 44/60-61; Appendix A.

The disclosures mapped below for the light clusters/sources, sensor,
processor, etc., of claims 1-19, apply equally to claims 37-58. Id., 4962-64. Minor
phrasing differences do not affect the substantive application of the art. /d.

C. Prosecution History Summary

Outside of non-art rejections, claims 1-70 issued without significant

examination. The only art-based rejection was overcome as allegedly not qualifying

! Emphasis added throughout, unless noted.

2 Appendix A compares independent claims.

-5-
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as prior art. Id., 965-66; EX1002, 194-199, 207-228, 247-252, 272-289, 292-299,
310-337.

D. Level of Ordinary Skill in the Art

For the 503 patent, a POSA at the time® of the alleged invention would have
had a bachelor’s degree (B.S.) in mechanical engineering, electrical engineering,
optical engineering, applied physics, or an equivalent field, as well as at least 2
years of industry experience in the area of automotive lighting and lighting-control
systems. The POSA may work as part of a team, for example, with computer
engineers to integrate, program, etc., controllers and various control inputs to affect
control of a given light cluster. EX1003, 942-44.

E. Claim Construction

In IPR, claims are “construed using the same claim construction standard that
would be used to construe the claim in a civil action under 35 U.S.C. 282(b).” 37
C.F.R. § 42.100(b). Claim terms must be given their ordinary and customary
meaning as understood by a POSA at the time of the invention, in light of the
specification and prosecution history. Id.; Phillips v. AWH Corp., 415 F.3d 1303,
1312-1313 (Fed. Cir. 2005) (en banc); 83 Fed. Reg. 51,340 (Oct. 11-2018);

EX1003, §967-68.

3 Without conceding, Petitioner uses July 12, 2002 as the earliest effective

priority date. The POSA definition would not change based on a later priority date.

_6-
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“light sources” (claims 2/42, 3/43, 5/45, 18/57)

Patent Owner submitted a proposed claim construction in a reexamination of
U.S. Patent No. 9,955,551 (“the ’551 patent”), but the Central Reexamination Unit
did not address the proposed construction. EX1033, 15 (“/ight source to mean
individual LED”), 19 (“light source to mean an individual LED”’); EX1003, 969.

The *503 patent, which shares the same specification, states “[a]s used herein,
the term ‘light source’, LED or ‘solid state light source” means any system that is
capable of receiving an electrical signal and producing light in response to the
signal.” EX1001, 17:7-10. Further, the *503 patent states “[t]hus, the term ‘light
source’ should be understood to include light emitting diodes of all types...[and]
[1]ncandescent and discharge light sources.” Id., 17:10-20. Therefore, a POSA
would have understood that “light source” includes any known headlamp light
sources, for example but not limited to, incandescent, discharge, laser diode, and
LED light sources that are electrically controllable, which includes the combination
of light sources and spatial light modulators, for example, microbeam sources and
spotlight beam sources. EX1003, 470; EX1005, 8:4-17; EX1010, 4:32-5:10;
EX1009, 14:16-20.

Furthermore, Patent Owner’s proposed construction would not be applicable

here at least because the *503 patent involves different claims. EX1003, 471.



Petition for Inter Partes Review of
U.S. Patent No. 10,894,503

Additionally, the claims do not recite “LED light source,” and therefore do not
require the light source to be an LED. /d.

The applied references also cover Patent Owner’s proposed construction of a
“light source” to mean an “individual LED.” EX1005, 8:4-17 (“light emitting
diodes™); EX1010, 4:32-5:10 (“light-emitting diodes’); EX1003, 972. Thus, the
challenged claims are unpatentable under either construction.

Without waiver, Petitioner does not believe any other claim terms require
specific construction and should receive their plain and ordinary meaning, in the
context of the *503 patent specification, under Phillips.* Under any reasonable
construction, the challenged claims are unpatentable. EX1003, q73.

V.  GROUND 1: THE COMBINATION OF BEAM AND THOMINET
RENDERS OBVIOUS CLAIMS 1-5, 7-8, 10-14, AND 18-19.

Beam discloses every feature in claims 1-5, 7-8, 10-14, and 18-19. The
specific portions of Beam that disclose each feature are provided and explained
below. To avoid doubt, Beam is combined with Thominet, for [1.2] (and [37.2])—
light clusters. EX1003, 9974-89, 115.

Beam discloses “[t]he angular position or attenuation of each of the
microbeams 1s independently set by the controller 108.” EX1005, 4:46-48, FIGS. 1-

2,4, Abstract, 7:25-29, 8:4-34. Each microbeam is a directional “cluster’” or

4 Petitioner reserves the right to challenge the claims under 35 U.S.C. §112 in

other forums.
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“source,” having its own independent angular position, that combines to form the
headlamp beam; so Beam’s lamp 202 and SLM 203 (see Figure 2) form at least two
light clusters/sources to provide illumination in desired subsections. 1d., 7:25-29,
8:4-34, 4:26-5:21, FIGS. 2, 4-6; EX1003, 9975-84, 116. Beam also discloses
clusters that include more than one microbeam. EX1005, 4:26-5:21, FIGS. 2, 4-6;

EX1003, q116.

Spatial Light
Modulator

/‘IOé
)
20|
204 é /
| O
a s igiiolnt 203 Sensor
Sensor £10(llllat;l' | O 7
FIG. 2 FIG. 5\ 06
50|
202"
Lamp

EX1005, FIGS. 2, 5 (annotated).
Beam’s LED array has the same functionality as lamp 202 and SLM 203.
EX1005, 3:62-64, 5:3-16, FIGS. 4, 6, 8:4-17. So, Beam’s LED array also includes
light clusters/sources. Id., 3:62-64, 4:26-5:16, FIGS. 2, 4-6, 8:4-17; EX1003, 9980,

117.
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204

106

EX1005, FIGS. 4, 6.
Thus, Beam discloses “a plurality of light clusters”—independently
controllable angular microbeam clusters/sources—as in [1.2]/[37.2]. EX1003, q118.
If Patent Owner argues, incorrectly, that Beam does not, Thominet does. /d.,

9119-120.

A. A POSA would have been motivated to combine Beam and
Thominet with a reasonable expectation of success.

Thominet provides implementation detail for “light clusters” for different
functions. 1d., 9985, 121. So, it would have been obvious to a POSA to implement
Thominet’s multiple directional beam regions—through either software or
hardware—for different functions in Beam. /d.

Indeed, Thominet discloses an implementation to automatically provide
different spatial distributions, improving visibility in different situations (low
visibility, fog, low/high speeds, recognizing counter traffic, curves, etc., see

EX1006, 997-8, 23-26, FIGS. 1-2), thereby automating some of Beam’s manual
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control methods. EX1003, §986-89, 122-123; EX1005, 3:8-44, 5:33-54, 7:1-13;
EX1006, 926.

First, including an additional control technique (software implementation) for
Beam—Thominet’s known technique of using multiple directional beam regions for
different functions—would have added different functions to Beam’s system for
different situations. EX1003, q124. Beam’s techniques and system of controlling
individual microbeams emphasize safety of all drivers. EX1005, 3:8-45, 6:53-7:13,
4:26-5:21, FIGS. 1-2, 5, Abstract, 8:4-17; EX1003, q125. Controllable headlamps
“provide greatly improved safety and comfort to the motoring public.” EX1005, 3:8-
45. Beam enables “the driver to see more clearly at night,” while protecting others

from glare. /d., 4:10-25, 6:9-27, 3:8-45; EX1003, §125.

10l

|03 Preceding
Vehicle

Oncoming |2
Vehicle N\

S!’EI)ZOP I l ”lOB Controller I

Adaptive Anti-Blinding
Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).
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Beam recognizes safety benefits of different spatial distributions “for
conditions like rain, snow, or fog.” Id., 3:29-36, 1:54-59, 4:48-59. And Thominet’s
technique (software implementation), also enhances visibility, increasing safety—
using multiple beam regions (clusters) for different functions. EX1006, q917-18, 21-
26, FIGS. 1-3, 93, 920, 927, 995-8. Semiconductor light sources 10 are arranged in
different beam regions 22, 24, 26, 28 for different situations. /d., §Y7-8, 17-18, 21-

27, FIGS. 1-3; EX1003, q9126-128.

EX1006, FIGS. 1-2 (annotated).

Thominet’s express control of having multiple beam regions (clusters),
implemented with Beam’s controller 108/illuminator 109 (including SLM 203),
would have provided Beam with different spatial distributions for different
situations beyond reducing glare for drivers. EX1003, 9129. This application of
Thominet’s known technique (software implementation: multiple beam regions for
different functions), to Beam’s similar, known device (dynamic system with
controllable microbeams), in the same way, would have been obvious. /d., §130;

KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 417 (2007). Thominet’s known
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technique is fully described along with its benefits (improved visibility); thus, a
POSA would have readily applied it to Beam, in the same way. EX1003, 9130; KSR,
550 U.S. at 419-421.

A POSA would have had a reasonable expectation of success combining
Beam and Thominet, for example, by modifying software instructions Beam’s
memory of its controller/processor to organize Beam’s microbeam array into
multiple beam regions (clusters) for different functions. EX1003, 9131. This would
have been routine and well within a POSA’s skill due to the similarities in Beam’s
and Thominet’s adaptive systems—their common components were well-known and
there would have been no limitations for a POSA to make such modification.
EX1003, 9132.

Second, a POSA would have sought to incorporate known components
(hardware implementation) of Thominet’s semiconductor light sources 10 on curved
surface 12 (arranged in different beam regions 22, 24, 26, 28, see EX1006, 9917-20,
23-26, FIGS. 1-2, 5-7) into Beam (with flat array of light sources 401). EX1003,
99133-134. Again, this would have provided different spatial distributions for
different situations, improving visibility and thereby safety. /d.

Through its system components (hardware implementation), Thominet, like
Beam, seeks to enhance visibility and thereby increase safety. /d., §135. Indeed,

semiconductor light sources 10 arranged on curved surface 12 provide beam regions
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22,24, 26, 28 (clusters) for different situations. EX1006, 997-8, 17-18, 21-26, FIGS.

1-2; EX1003, 9135.

106
I
40l / ( /{41%
7l
107 /
FIG. 4 /4 " e
EX1005, FIG. 4. EX1006, FIG. 1 (annotated).

Like the software implementation, this hardware combination—Beam’s LED
array and Thominet’s semiconductor sources 10 on curved surface 12 arranged in
beam regions 22, 24, 26, 28—would have provided Beam with different spatial
distributions for different situations, as in Thominet, thereby improving safety.
EX1005, 3:62-64, 4:26-5:16, FIGS. 4, 6, 8:4-17; EX1003, 9136. This would have
been combining prior-art elements or a simple substitution of one known element
for another (Beam’s LED array on a flat surface and Thominet’s semiconductor
sources 10 on a curved surface 12) according to known methods (disclosed in Beam
and Thominet) to yield predictable results (improved visibility and safety). EX1003,
136; KSR at 415-418.

A POSA would have had a reasonable expectation of success combining

Beam and Thominet, for example, by modifying the flat surface of Beam’s LED
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array with Thominet’s curved surface 12 to provide multiple light clusters/sources
(e.g., beam regions 22, 24, 26, 28) for different functions. EX1003, §137. This
would have been routine and well within a POSA’s skill due to the similarities in
Beam’s and Thominet’s systems. /d., 44138-139.

B. Independent Claim 1°
1. [LP]

Beam’s adaptive anti-blinding headlight (AABH) system is for a vehicle.
EX1005, 3:8-24, 4:10-59, FIGS. 1-2, 7; EX1003, 94140-141.

10l

|03 Preceding
Vehicle

Oncoming |02
Vehicle ]

Headlight

Illuminator

~— 109

08 Controller

107
Sensor I

Adaptive Anti-Blinding
Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).

> All independent claim language is in Appendices A and B.
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2. [1.1]
Beam’s “AABH units...[are] mounted on a vehicle.” EX1005, 6:9-34, FIG. 1;
EX1003, q9142-143.

]

|03 Preceding
Vehicle

Oncoming |Q2
Vehicle N\

Headlight

Illuminator

~— 109

107
Sensor I |08 Controller

Adaptive Anti-Blinding
Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).

3. [1.2]
See Supra Sections V/V.A; EX1003, §9115-138, 144-145. Each of Beam’s

microbeams is a “cluster” that combines to form the headlamp beam; so Beam’s

lamp 202 and SLM 203 (or Beam’s LEDs) form at least two light clusters. EX1005,
5:61-65, Abstract, 8:4-17, FIGS. 2, 5; EX1003, 9145, 147-148. Beam also discloses
clusters having at least two microbeams. EX1005, 4:26-5:21, FIGS. 2, 4-6; EX1003,

q146.
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Spatial Light
Modulator
/2 03
204 : ¢
107 — 2 O L" BN
Sensor Spatial Light 2 0 3 Sen\sor
Modulator | O 7

FIG. 2

106

EX1005, FIGS. 4 and 6.

If Patent Owner argues, incorrectly, Beam does not disclose [1.2], Beam-

Thominet renders it obvious. EX1003, 4149, 151-170; supra Section V.A.

-17 -



Petition for Inter Partes Review of
U.S. Patent No. 10,894,503

Thominet’s semiconductor light sources 10 (e.g., LEDs) are arranged on
curved surface 12 to provide regions 22, 24, 26, 28 (light clusters) for different

functions. EX1006, §917-18, 21-26, FIGS. 1-2; EX1003, 4150.

EX1006, FIGS. 1-2 (annotated).

4. [1.3]

Beam'’s “processor 1105” controls “the intensity, and/or the angular position”
of the microbeams. EX1005, 5:34-6:19, Abstract, FIGS. 1, 1C-1D, 2, 5, 7, 1:6-18,
4:26-5:21; EX1003, 99171-172. Thus, “intensity” and “angular position” are
“different illumination characteristics.” EX1003, 9172; EX1001, 16:43-50, 2:28-30.

Beam also illuminates a plurality of subsections (shaded/non-shaded areas) of

a field-of-view. EX1005, 5:33-6:27, FIGS. 1C-1D; EX1003, q9173-174.
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EX1005, FIG. 1 (annotated).
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EX1005, FIGS. 1C-1D.
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EX1005, FIGS. 1C-1D (annotated).
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EX1005, FIG. 7 (annotated).
5. [1.4]

Beam detects headlights/taillights of an oncoming/preceding vehicle 102, 103
in a field-of-view 101 and Beam’s “controller module uses the sensor spatial data
(video)...to control the llluminator,” based on those subsections. EX1005, 4:10-25,

5:33-54, FIGS. 1, 1A-1D, 7, 6:12-27, 1:5-18; EX1003, 99175-176. Beam discloses
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“light clusters™ and “at least two...light clusters” operate to create a headlight beam.
See supra Section V.B.3; EX1003, 94144-170, 177-179.
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Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).
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FIG. [A FIG. IB

EX1005, FIGS. 1A-1B.
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EX1005, FIGS. 1C-1D (annotated).
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EX1005, FIG. 7 (annotated).
6. [1.5]

Beam’s “controller module uses the sensor spatial data (video)...to control
the Illuminator” and “processor...outputs blanking signals...command[ing] the
appropriate pixels to be reduced.” EX1005, 6:12-27, 5:34-54, FIGS. 1, 1C-1D, 7,

8:35-38, 1:5-18, 4:10-5:65; EX1003, 4180. Thus, Beam’s controller includes
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“electronic control circuitry” (blanking bus). EX1005, 5:33-54, 4:36-59, 8:4-17,

FIGS. 1, 7; EX1003, 181. Thus, Beam’s controller/processor sends control signals

(blanking/non-blanking) to illuminator (SLM 203) to control microbeams to

“independently operate the light clusters.” EX1005, 5:34-54, FIGS. 1, 1C-1D, 7;

EX1003

,99182-183.
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EX1005, FIG. 1 (annotated).
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EX1005, FIGS. 1C-1D (annotated).
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EX1005, FIG. 7 (control circuitry) (annotated).
7. [1.6]

Beam’s sensor 107 detects headlights/taillights of an oncoming/preceding
vehicle in field-of-view 101. EX1005, 4:10-25, FIGS. 1, 1A-1B, 7, 6:12-19, 4:26-
36; EX1003, 9184. The sensor data is “predefined as pertinent” because Beam
“tracks the location of the...vehicle” “to determine the locations to be blanked.”

EX1005, 5:46-54, 6:11-27, FIGS. 1, 1C-1D, 7; EX1003, 99185-186.
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EX1005, FIG. 1 (annotated).
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EX1005, FIGS. 1A-1B.
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EX1005, FIG. 7 (annotated).
8. [1.7]

W05 K,,oé

Beam’s “data from sensor 107...[1s] input to a processor 1105”

(communicated to processor) and “[p]rocessor 1105 uses appropriate algorithms on

the incoming data...and stores them in memory 1106.” EX1005, 4:10-25, 5:13-65,

FIGS. 1, 7, 8:35-38; EX1003, 99187-188.

Thus, Beam’s controller is “a logical controller including a processor”

because Beam’s “block diagram of the electronics portion of controller 108 (Figure

7) includes processor 1105 in communication with memory 1106, sensor 107, and

SLM 203 (blanking bus). EX1005, 5:33-54, 4:36-59, 8:4-17, FIGS. 1, 7; EX1003,

9189-190.
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EX1005, FIG. 7 (controller with processor/control circuitry) (annotated).
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9. [1.8]

Beam’s “/p/rocessor 1105 uses appropriate algorithms...to determine the
locations to be blanked...and outputs blanking signals...command[ing] the
appropriate pixels to be reduced.” EX1005, 5:34-36, 5:46-54, FIGS. 1, 1C-1D, 7,
Abstract, 6:14-19, 5:65-6:2; EX1003, q9191-192. Beam’s processor is also used in
“determining...the shape, size and location of an area to be darkened.” EX1005,
8:23-38, FIGS. 1, 1C-1D, 7; 1:5-18, 2:59-3:3, 4:10-25, 5:13-15, 5:33-54; EX1003,
q193.

Thus, Beam’s processor processes “algorithms” and sensor data to “determine
an illumination for at least two of the subsections” (shaded area of reduced
intensity/non-shaded area of high intensity). EX1005, 5:33-6:27, FIGS. 1C-1D;

EX1003, 9194-195.
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EX1005, FIGS. 1C-1D (annotated).
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EX1005, FIG. 7 (annotated).

10. [1.9]

Beam’s illumination in shaded areas is “significantly less than with current
low beams” and emphasizes controlling to eliminate “blinding of a driver in an
oncoming vehicle.” EX1005, 1:5-18, FIGS. 1, 1C-1D, 7, 2:59-3:3, 4:20-25, 5:46-

6:4; EX1003, 99196-197. This “reduce][s] glare.” EX1003, 99197-198.
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EX1005, FIGS. 1C-1D (annotated).

-31 -



Petition for Inter Partes Review of
U.S. Patent No. 10,894,503

/IIO?
VREF F l G . 7
10|
_ﬂ h COMPARATOR
THRESHOLDED VIDEO
SENSOR vioEo | &
1109
LINE CLOCK /IHO
DOT CLOCK
HIIA
k“” ﬂ \l/ 1104 (

SPATIAL

LIGHT \ CLOCK DOT LINE PROCESSOR N\ MEMORY

MODULATOR o3 GENERATOR | | counTer| |cOUNTER
N
1102 3) k||05 K”Oé
10
i DOT COUNT
AllS BLANKING
EX1005, FIG. 7 (annotated).
11. [1.10]

This step implements the steps of [1.8] and [1.9], where Beam’s “controller
module uses the sensor spatial data (video)...to control the llluminator,” according
to the determined illumination. EX1005, 6:12-19, 5:34-54, FIGS. 1, 1C-1D, 7, 8:35-
38, 5:61-65, 1:5-18, 4:10-25; EX1003, 49144-170, 199-201; see supra Section
V.B.3. Thus, Beam discloses “adapt[ing]...light-clusters” and “instruct[ing]
operation of at least two...light clusters” to create the headlight beam. EX1003,

19201-202.
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EX1005, FIGS. 1C-1D (annotated).
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C. Claim 2
1. [2.1]

EX1005, FIG. 7 (annotated).

W05 K,,oé

Beam’s “spatial light modulator 203...[is] mounted on a support 204 and

“unitized housing [501]...provide[s]...mechanical support...to maintain optical

alignment.” EX1005, 4:36-40, 5:17-28, FIGS. 2, 4-6, 8:4-17, 5:61-63, Abstract,

4:26-5:21, 1:5-18; EX1003, 9203. Beam’s “AABH units will be...facing forward.”

EX1005, 6:9-11; EX1003, 9203. Simply, to be used as headlights, Beam’s clusters

aim forward. EX1005, 4:36-40, 5:17-28, 6:9-11, FIGS. 2, 5; EX1003, 99203-204.
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EX1005, FIGS. 2 and 5 (annotated).

2. [2.2]

Beam’s “[c]ontroller 108...commands reduction of the energy of the
microbeams.” EX1005, 4:26-52, FIGS. 2, 5; EX1005, Abstract, 7:25-29, 8:4-34,
3:62-64, 5:3-16, FIGS. 4, 6; EX1003, 9205. Thus, “intensity” is “a variable light-
source characteristic.” EX1003, 4205; EX1001, 16:43-50, 2:28-30. Thus, Beam’s
lamp 202 (or Beam’s LED array) is a “light emitting source[]...dependent on
power” since intensity (brightness) of a lamp/LED changes based on the power

(current) applied. EX1005, 5:3-21, 8:4-18, EX1003, 99205-207.
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EX1005, FIGS. 4, 6.

3. [2.3]

Beam’s “[r]ays from a lamp 202 fall on...spatial light modulator 203...where
they are either reflected or blanked” and “[tlhe angular position or attenuation of

each...microbeam|[] is independently set by the controller 108.” EX1005, 4:26-52,
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FIGS. 2, 4-6, Abstract, 7:25-29, 8:4-34, 3:62-64, 5:3-16; EX1003, 9208. Thus,
Beam’s SLM 203 is a “light modifying element[].” EX1005, 5:3-21, 8:4-18,
EX1003, 94208-209. Beam’s optical system 106 (bi-convex lens) and/or Beam-
Thominet’s lens 43, 46 of semiconductor source 10 (LED) is a “light modifying
element[].” EX1005, 1:61-65, 4:10-59, 5:3-21, FIGS. 2-6; EX1006, 419, 29-31,

FIGS. 1, 5-7; EX1003, 99210-211.

Spatial Light
Modulator
/203
20|
204 K ¢ /
O
107 — 20[" I
ensor Spatial Light 203 5911\501‘
Sen Modulator\ |07
FIG. 2 FIG. 5 \@; 106
90l
202"
Lamp

EX1005, FIGS. 2, 5 (annotated).
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2041
FIG. 6 106
EX1005, FIGS. 4, 6.
m\ L3
FIGS FIBS

EX1006, FIGS. 5-6.

4.  [2.4]

Beam’s “[r]ays from a lamp 202 fall on...spatial light modulator 203,
mounted on a support 104 and “[t]he angular position or attenuation of
each...microbeam|[] is independently set by the controller 108.” EX1005, 4:26-52,
FIGS. 2, 5, Abstract, 7:25-29, 8:4-34; EX1003, 9212. Beam controls “the intensity,
and/or the angular position, of one or more narrow-angle microbeams.” EX1005,

5:61-65, Abstract, FIGS. 2, 5; 3:62-64, 5:3-16, 8:4-17, FIGS. 4, 6; EX1003, 4212.
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Thus, Beam provides “an emitted light-cluster light characteristic,” for example,
“direction,” “intensity,” or “spatial light distribution.” EX1005, 5:3-21, 8:4-18,

FIGS. 1C-1D; EX1003, q9212-214.

Spatial Light
Modulator
/2 03

204 |K ¢
Sensor Spatial Light 203 Senbor
Modulator | O 7

FIG. 2 FIG. 5 106

90!

2024

Lamp

204~

106

EX1005, FIGS. 4, 6.
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(2* subsection) I O

FIG. IC FIG. ID

EX1005, FIGS. 1C-1D (annotated).

D. Claim 3

Beam’s “[r]ays from...lamp 202 fall on...spatial light modulator 203...where
they are...reflected through or blanked” and “angular position or attenuation of
each...microbeam[] is independently set by the controller 108.” EX1005, 4:26-52,
FIGS. 2, 4-6, 8:4-34 (“digital mirror devices™), Abstract, 5:61-65, 7:25-29, 3:62-64,
5:3-16; EX1003, 9215. Thus, Beam’s SLLM 203 is “a variable light modifier” with
“reflectors” controlling the “light-cluster light characteristic,” for example,
“direction,” “intensity,” or “spatial light distribution.” EX1005, 5:3-21, 8:4-18,
EX1003, 99215-216.

Thus, Beam’s SLM 203 (digital mirror device) includes “variable light
modifier control circuitry” to adjust the angular position/intensity of each modulator
(mirror) in the array. EX1005, 5:33-54, 4:36-59, 8:4-17, FIGS. 1, 2, 4-7; EX1003,
9216. Beam’s optical system 106 (bi-convex lens) and/or Beam-Thominet’s lens 43,

46 of semiconductor source 10 (LED) is “a static light modifier” with “refractors.”
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EX1005, 1:61-65, 4:10-59, 5:3-21, FIGS. 2-6; EX1006, 9919, 29-31, FIGS. 1, 5-7;

EX1003, 9217-218.
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EX1005, FIGS. 4, 6.
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E. Claim 4

Beam’s “spatial light modulator...[includes] digital mirror devices... light
valves.” EX1005, 8:4-34, FIGS. 2, 4-6, 4:26-52, Abstract, 5:61-65, 7:25-29, 3:62-
64, 5:3-16. EX1003, 9219. Thus, Beam’s SLM 203 includes “optical devices.”
EX1005, 8:4-18, EX1003, 99219-220. Beam’s optical system 106 (bi-convex lens)
and/or Beam-Thominet’s lens 43, 46 includes “lenses” or “optical devices.”
EX1005, 1:61-65, 4:10-59, 5:3-21, FIGS. 2-6; EX1006, 9919, 29-31, FIGS. 1, 5-7;

EX1003, §9221-222.
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EX1005, FIGS. 2, 5 (annotated).
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EX1006, FIGS. 5-6.
F. Claim 5
Beam’s LEDs have the same functionality as lamp 202 and SLM 203.
EX1005, 3:62-64, 5:3-16, FIGS. 2, 4-6, 8:4-17. EX1003, 94223-224.
106
i
|
i
i 204~
FIG. 6 106

EX1005, FIGS. 4, 6.
Thominet’s semiconductor light sources 10 are arranged in different beam
regions 22, 24, 26, 28 (clusters) for different situations. EX1006, 497-8, 17-18, 21-

29, FIGS. 1-3; EX1003, 9225. Thominet’s “different partial regions [22, 24, 26, 28]
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emit light of different colors” and/or “a mixture of the colors.” EX1006, 95, 26-29,
claim 3, FIGS. 1B-2; EX1003, 9225.

Thus, Beam-Thominet’s LEDs each have “a spectral power distribution
characteristic” (color) and that Beam-Thominet’s controller provides different colors
to different subsections. EX1006, §92-5, 26-29, FIGS. 1B-2; EX1005, 3:62-64, 5:3-

16, FIGS. 2, 4-6; EX1003, 99226-227.

EX1006, FIGS. 1-2 (annotated).

Supra Section V.A; EX1003, 99121-138, 228-238.
Thus, Beam-Thominet renders obvious claim 5. EX1003, 4238.

G. Claims 7/8°

Beam’s controller is “a logical controller.” Supra Section V.B.8; EX1003,
187-190, 241. Beam’s sensor 107 (camera) detects oncoming
headlights/preceding taillights and inputs data into processor 1105. EX1005, 4:10-

36, 5:33-36, FIGS. 1-2, 5, 6:12-14, 7:37-40, 8:23-27; EX1003, 9241. “Processor

6 Claims 7-8 are patentably indistinct. EX1003, §9239-240.
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1105 uses appropriate algorithms on the incoming data to determine the locations to
be blanked.” EX1005, 5:34-6:19, FIGS. 1, 1C-1D, 7, Abstract; EX1003, 9241.
Thus, Beam’s processor processes the data, indicates a vehicle, and uses
algorithms to determine/track an area to be dimmed to “decrease at least one vision-
disturbing characteristic,” for example, glare or blinding. EX1005, 5:33-6:27, FIGS.

1C-1D; EX1003, 99242-243.

10l

|03 Preceding
Vehicle

Oncoming |02
Vehicle N

Headlight

Illuminator

~— 109

107
Sensor |08 Controller

Adaptive Anti-Blinding
Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).
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EX1005, FIGS. 1C-1D (annotated).
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EX1005, FIG. 7 (annotated).

H. Claim 10

Beam’s sensor 107 detects oncoming headlights/preceding taillights.
EX1005, 4:10-25, 5:33-35, FIGS. 1, 1A-1B, 2, 5, 6:12-14, 4:26-36, 8:23-27,

EX1003, §9244-245.
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EX1005, FIG. 1 (annotated).

.

P2 Ll

EX1005, FIGS. 1A-1B.

I. Claim 11

Beam’s controller is “a logical controller.” Supra Section V.B.8; EX1003, 9
187-190, 246. Beam’s processor qualifies as/includes “a computer vis[iJon

processing unit” because Beam’s processor uses the sensor data and appropriate
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algorithms to identify vehicles. EX1005, 4:10-25, 5:33-54, 6:12-27, FIGS. 1C-1D;
EX1003, 99246-249; EX1001, 63:37-45 (“computer vision methodologies known in
the art”). Beam’s sensor 107 detects headlights/taillights of an oncoming/preceding
vehicle 102, 103, thereby identifying it via processor 1105, and “/p/rocessor 1105
uses appropriate algorithms on the incoming data to determine the locations to be
blanked,” thereby changing illumination of the identified vehicle. EX1005, 4:10-25,
5:33-6:19, FIGS. 1, 1C-1D, 7, Abstract; EX1003, 99246-250.

10l
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Headlight

Illuminator

~— 109
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EX1005, FIG. 1 (annotated).
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EX1005, FIG. 7 (computer vision) (annotated).
J. Claim 12

See supra Section V.B.9; EX1003, 99191-195, 251. Beam’s “area...that
would dazzle the driver,” is darkened, while “maintaining ffu]ll intensity
elsewhere.” EX1005, 3:19-24, 2:59-3:3, FIGS. 1, 1C-1D, 7, 5:33-54, Abstract, 6:14-

19, 5:65-6:4, 8:23-38, 1:5-18, 4:10-25, 5:13-15; EX1003, 99251-252. This results in
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dimmed light within a first subsection to “mitigat[e] glaring,” and illumination with

“higher visibility” within a second subsection. EX1005, 5:33-54, 6:12-27, FIGS.

1C-1D; EX1003, 9253-254.
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~— 109
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Adaptive Anti-Blinding
Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).
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EX1005, FIGS. 1C-1D (annotated).
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EX1005, FIG. 7 (annotated).

K. Claim 13

Beam’s illumination in non-shaded areas is “a much higher brightness beam”
and “the area...dazzl[ing] the driver will be darkened, while maintaining f/u]ll
intensity elsewhere.” EX1005, 2:59-3:24, FIGS. 1, 1C-1D, 7, 6:11-44, 1:5-18;
EX1003, 9255. This “provide[s] high-beam illumination” in the second subsection

“without diminishing a range of the high-beam illumination.” EX1003, 99255-256.

IOA 105
//II’III ?lguldﬁcatntl‘t /1/4////%////// Significantly
reduced intensity , I s
High beam /é’ (1% subsection) ////5”///// reduced intensity

(1*" subsection)

(2™ subsection)

High beam
(2™ subsection)

FIG. IC FIG. ID

EX1005, FIGS. 1C-1D (annotated).
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L. Claim 14
Beam’s sensor 107 1s “a camera.” EX1005, 4:10-36, 5:33-36, FIGS. 1-2, 5,

6:12-14, 7:37-40, 8:23-27; EX1003, 9257. Additionally, Beam’s radar sensor 301
constitutes “an electromagnetic radiation source and detector including...light.”
EX1005, 4:60-5:2, 4:10-5:16, 8:4-17, FIGS. 1-7; EX1003, 4258-259.

10l

103 Preceding
Vehicle

Oncoming |02
Vehicle N

S!‘EI)ZOI' f u ‘l|08 Controller |

Adaptive Anti-Blinding
Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).

M. Claim 18

Beam’s light source includes “light-emitting diodes™ and “lasers.” EX1005,
8:13-18, 5:3-16. Thus, a POSA would have understood Beam discloses “a laser
diode.” EX1003, 4260.

Thominet discloses “laser diodes.” EX1006, 428, FIGS. 1-2; EX1003, 99261-

262. A POSA would have been motivated to combine Thominet with Beam with a
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reasonable expectation of success, as a simple substitution of one known prior art

element for another. KSR at 416-418; EX1003, 99263-264.

204

106

EX1005, FIGS. 4 and 6.

N. Claim 19

Beam’s “spatial light modulator...[includes] digital mirror devices” and “an
optical system 106 (e.g., a bi-convex lens). EX1005, 8:4-12, FIGS. 2, 5, 1:61-65

(“a reflector or lens™), 4:10-5:21; EX1003, 99265-267.
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EX1005, FIGS. 2, 5 (annotated).

VI. GROUND 2: THE COMBINATION OF BEAM, THOMINET, AND
STAM RENDERS OBVIOUS CLAIMS 37-45, 47-48, 50-53, AND 57-58.

Beam/Beam-Thominet disclose claims 37-45, 47-48, 50-53, and 57-58 as
explained below. To avoid doubt, Beam-Thominet is combined with Stam, for
[37.8] and [37.9]—outputting light above or below a predefined threshold. EX1003,
1975-94, 268.

Beam’s “default illumination level will be the equivalent of today’s low
beams.” EX1005, 6:30-33. Thus, Beam’s system includes a “predefined”
illuminance—a “low beam” illuminance. EX1003, 49269-270. [llumination in
shaded areas is “significantly less than with current low beams” (significantly
reduced intensity in shaded area is below Beam’s predefined low beam illuminance:

shaded illuminance < low beam illuminance); and illumination in non-shaded areas
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is “at maximum intensity” and “like having bright high beams” (high intensity in
non-shaded area is above Beam’s predefined /low beam illuminance: non-shaded

illuminance > low beam illuminance). EX1005, 6:30-33, 2:59-3:3, 6:11-12, 6:40-44,

FIGS. 1, 1C-1D; EX1003, 4271.
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EX1005, FIGS. 1C-1D (annotated).

Thus, Beam discloses a “predefined” (low beam) illuminance and outputting
illumination “below...[the] predefined threshold” and “above...[the] predefined

threshold” (shaded < low beam < non-shaded) as in [37.8] and [37.9]. EX1003,

1272.
If Patent Owner argues, incorrectly, Beam does not disclose [37.8] and [37.9],
Stam does. Id., 99273-274.

A. A POSA would have been motivated to combine Beam, Thominet,
and Stam with a reasonable expectation of success.

Stam provides a specific “predefined threshold” value based on a dimmed
illuminance to reduce glare. /d., §990-94, 275. It would have been obvious to a

POSA designing an adaptive headlamp to implement Stam’s predefined (dimmed)
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illuminance value in Beam-Thominet, to further control an intensity of Beam’s
directional microbeams to prevent glare. Id., §275; EX1005, 3:8-14, 3:37-45, 5:33-
54, 7:1-13.

Stam emphasizes safety. EX1003, 4276; EX1005, 3:8-45, 5:33-54, 6:53-7:13;
EX1007, 1:14-31. In fact, Stam explains there are laws and regulations governing
the amount of glare experienced by drivers. EX1007, 1:14-31, 9:12-10:8, Abstract,
58:11-33; EX1003, 4990-94, 276.

First, including a predefined value for Beam-Thominet’s controller—Stam’s
technique—would have further enhanced Beam-Thominet by outputting illuminance
relative to the predefined value (below or above), preventing glare to other vehicles.
EX1003, 94277. Second, a POSA would have sought to incorporate this known
feature of Stam (a predefined dimmed illuminance, see EX1007, Abstract, 1:14-31,
9:12-10:8) into Beam (with controller 108 and/or illuminator 109). Id., 4277. This
would have provided a specific “predefined” illuminance, below and above which to
adjust illumination for desired areas. /d.

A POSA would have understood that a predefined value for Beam-
Thominet’s controller/illuminator based on Stam’s predefined dimmed illuminance
(0.1 fc within 700 ft), would have provided greater illumination control referenced
to a predefined value to prevent glare and increase illumination to other areas. /d.,

9278. This would have been applying Stam’s known technique (a predefined
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dimmed illuminance) to Beam-Thominet’s similar, known device (dynamic
headlamp with controllable beams), in the same way. Id., 4278; KSR at 417. Stam’s
known technique is fully described along with its benefits; thus, a POSA would have
readily applied it to similar systems, such as Beam-Thominet’s, in the same way.
EX1003, 9278; KSR at 419-421.

This modification would have been combining prior-art elements (Beam-
Thominet’s adaptive, direction-controllable headlamps and Stam’s predefined
dimmed illuminance) according to known methods (disclosed in Beam-Thominet
and Stam) to yield predictable results (reduced glare). EX1003, 4279; KSR at 415-
416.

A POSA would have had a reasonable expectation of success combining
Beam-Thominet and Stam, for example, by storing a specific dimmed illuminance
value in memory of Beam-Thominet’s controller/processor to output Beam’s
headlamp illumination below and above that value for respective illumination areas.
EX1003, 9280. This would have been routine and well within a POSA’s skill due to
the similarities in Beam-Thominet’s and Stam’s adaptive systems—their common
components were well-known and there would have been no limitations for a POSA

to make such a modification. /d., §9280-281.
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B. Independent Claim 37’
1. [37.P]
[37.P] is identical to [1.P]. Supra Section V.B.1; EX1003, 9282-283.

2. [37.1]

[37.1] is patentably indistinct from [1.1]. Supra Section V.B.2; EX1003,
19284-285.

3. [37.2]

[37.2] is patentably indistinct from [1.2]. Supra Section V.B.3; EX1003,
4144-170, 286-313.

4. [37.3]
[37.3] is patentably indistinct from [1.3]. Supra Section V.B.4; EX1003, 93 14-

316.
5. [37.4]
[37.4] is patentably indistinct from [1.4]. Supra Section V.B.5; EX1003, q9175-
179, 317-319.

7 Claim 37 and claim 1 recite many identical elements or elements that are so
technically similar that corresponding elements are patentably indistinct, even where
the claim elements may be worded slightly different. (See Appendix A.) Patentably
indistinct elements are elements for which the same prior art disclosure is

applicable; substantive differences are explained, if needed. EX1003, 9282.
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6. [37.5]
[37.5] is patentably indistinct from [1.6]. Supra Section V.B.7; EX1003, 49320-

322.

7. [37.6]
[37.6] is patentably indistinct from [1.6]. Supra Section V.B.7; EX1003, 49323-

325.

8. [37.7]
[37.7] is patentably indistinct from [1.8]. Supra Section V.B.9; EX1003, 49326-

328.

9. [37.8]
Beam discloses [37.8]. Supra Sections VI/VI.A; EX1003, 99268-280, 329-

332; EX1005, 6:30-33, 2:59-3:3, FIGS. 1, 1C-1D, 7, Abstract, 4:20-25.
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EX1005, FIGS. 1C-1D (annotated).
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W05 K,,oé

If Patent Owner argues, incorrectly, Beam-Thominet does not disclose [37.8],

Stam does. EX1003, 9333.

Stam discloses that “to avoid an illuminance of 0./ foot candles (fc) incident

on another vehicle...high beam headlamps should be dimmed within 700 feet.”

EX1007, 1:14-32, Abstract, 9:12-10:8, FIG. 11; EX1003, 9334. Thus, Stam defines

a “predefined” (dimmed) threshold value, corresponding to the “predefined

threshold.” EX1003, 9334-337.

Thus, the combined Beam-Thominet-Stam system would illuminate Beam’s

first subsection “below a predefined threshold.” Supra Section VI.A; EX1003,

9338-349.
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10. [37.9]
Beam discloses [37.9]. Supra Sections VI/VI.A; EX1003, 49268-280, 350-
352; EX1005, 6:11-44, FIGS. 1, 1C-1D, 7, 2:59-3:3, 6:53-56.
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EX1005, FIGS. 1C-1D (annotated).

-62 -



Petition for Inter Partes Review of
U.S. Patent No. 10,894,503

(I 14
FROCESSOR > MEMORY

/I 107
VREF F I G . 7
107 1101
il COMPARATOR
THRESHOLDED VIDEO
SENSOR VIDEO &
+
109
(110
LINE CLOCK /
DOT CLOCK
K ﬂ N 1104
SPATIAL i
LIGHT CLOCK DOT LINE
MODULATOR \ GENERATOR COUNTER| | COUNTER
203
kI 102
0¥
" DOT COUNT
/I 15 BLANKING

EX1005, FIG. 7 (annotated).

W05 K,,oé

If Patent Owner argues, incorrectly, Beam-Thominet does not disclose [37.9],

Stam does. EX1003, 9353.

Again, Stam discloses a predefined dimmed illuminance value. EX1007,

Abstract, 1:14-31, 9:12-10:8, FIG. 11; EX1003, 99354-357.

Thus, the combined Beam-Thominet-Stam system would illuminate the

second subsection “above the predefined threshold.” Supra Sections VI.A/VI.B.§;

EX1003, 9358-369.

11.  [37.10]

[37.10] is patentably indistinct from [1.10]. Supra Section V.B.11; EX1003,

9370-372.
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C. Claim 38

Beam’s “/p/rocessor 1105 uses...incoming data to determine the locations to
be blanked.” EX1005, 5:34-36, 5:46-54, FIGS. 1, 1C-1D, 7, Abstract, 6:14-16, 5:65-
6:4; EX1003, 4373. Beam “determin/es/, from the detected presence of the
oncoming or followed vehicle...the shape, size and location...to be darkened.”
EX1005, 8:29-38, FIGS. 1, 1C-1D, 7, 1:5-18, 2:59-3:3, 4:10-25, 5:13-15, 5:33-54;
EX1003, 9374.

Thus, Beam’s processor processes the data, and determines an area to be
dimmed within a first subsection of the field-of-view (e.g., that includes a portion of
the second vehicle that a driver is in) and an area to be illuminated within a second
subsection of the field-of-view (e.g., area of high intensity, including non-vehicle
portions of the field-of-view). EX1005, 5:33-54, 6:12-27, FIGS. 1C-1D; EX1003,

19375-377.
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EX1005, FIGS. 1C-1D (annotated).
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D. Claim 39
See supra Sections V.B.4/VI.B.4; EX1003, 49171-174, 378. Beam’s

illumination in its first subsection is “significantly less than with current low
beams.” EX1005, 1:5-18, FIGS. 1, 1C-1D, 7, 2:59-3:3, 4:20-25, 5:46-54, 5:65-6:4;
EX1003, 9379. Beam’s illumination in its second subsection is “at maximum
intensity” and “like having bright sigh beams on at all times.” EX1005, 6:30-33,
6:11-12, 6:40-44, FIGS. 1, 1C-1D, 7, 2:59-3:3, 6:51-55; EX1003, 4380; see also
EX1001, 16:43-50, 2:28-30. Thus, Beam’s processor controls “different illumination
characteristics for each of the at least two sub-sections.” EX1005, 5:33-54, 6:12-27,

FIGS. 1C-1D; EX1003, q9381-382.

- 66 -



Petition for Inter Partes Review of
U.S. Patent No. 10,894,503

10l

|03 Preceding
Vehicle

Oncoming |02
Vehicle N\

Illuminator

— 109

S!‘EI)ZOI‘ I ﬂ ’l|08 Controller |

Adaptive Anti-Blinding
Headlights-equipped Vehicle

EX1005, FIG. 1 (annotated).

o4 105

‘ Significantly

// 2

reduced intensity Significantly

reduced intensity
(1** subsection)

(1°' subsection)

High beam
(2™ subsection)

7 ,,,',%
(Sf=49j|

High beam

FIG. IC FIG. ID

EX1005, FIGS. 1C-1D (annotated).
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E. Claim 40
See supra Sections V.B.9/VI.B.§; EX1003, q9191-195, 326-328, 383. Beam’s

illumination in its first subsection is “significantly less than with current low
beams.” EX1005, 1:5-18, FIGS. 1, 1C-1D, 7, 2:59-3:3, 4:20-25, 5:46-6:4; EX1003,
9384. Beam’s illumination in its second subsection is “at maximum intensity.”
EX1005, 6:11-56, FIGS. 1, 1C-1D, 7, 2:59-3:3; EX1003, q384.

Thus, Beam’s light distribution pattern defines illumination for first and
second subsections of the field-of-view. EX1005, 5:33-54, 6:12-27, FIGS. 1C-1D;

EX1003, 19385-386.
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EX1005, FIGS. 1C-1D (annotated).

F. Claim 41

See supra Sections V.B.9/VI.B.8; EX1003, 4387. Beam’s first subsection is
illuminated “below a predefined threshold” (low beam threshold) and the second

subsection is illuminated “above the predefined threshold.” Supra Sections
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VI.A/VIL.B.9/VIL.B.10; EX1003, 4388. Specifically, Beam’s first subsection is
illuminated “significantly less than with current low beams.” EX1005, 1:5-18, FIGS.
1, 1C-1D, 7, 2:59-3:3, 4:20-25, 5:46-54, 5:65-6:4; EX1003, 9389. Beam’s
illumination in its second subsection is “at maximum intensity.” EX1005, 6:11-56,
FIGS. 1, 1C-1D, 7, 2:59-3:3; EX1003, 4389.

Thus, Beam’s light distribution pattern illuminates a first subsection “below
the predefined threshold” and illuminates a second subsection “above the predefined
threshold.” EX1005, 5:33-54, 6:12-27, FIGS. 1C-1D; EX1003, 99390-391.
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EX1005, FIG. 1 (annotated).
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EX1005, FIGS. 1C-1D (annotated).

G. Claim 42

Claim 42 is patentably indistinct from claim 2. Claim 42 is therefore disclosed
as discussed above. Supra Section V.C; see also Appendix C; EX1003, 49392-393.

H. Claim 43

Claim 43 is patentably indistinct from claim 3. Claim 43 is therefore disclosed
as discussed above. Supra Section V.D; EX1003, 44394-395.

I. Claim 44
Claim 44 is identical to claim 4. Supra Section V.E; EX1003, 99396-397.

J. Claim 45

Claim 45 is patentably indistinct from claim 5. Claim 45 is therefore rendered
obvious as discussed above. Supra Section V.F; EX1003, 99398-399.

K. Claim 47

Claim 47 is patentably indistinct from claim 7. Claim 47 is therefore disclosed

as discussed above. Supra Section V.G; EX1003, 44400-401.
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L. Claim 48

Claim 48 is patentably indistinct from claim 8. Claim 48 is therefore disclosed
as discussed above. Supra Section V.G; EX1003, 44402-403.

M. Claim 50

Claim 50 is patentably indistinct from claim 11. Claim 50 is therefore disclosed
as discussed above. Supra Section V.J; EX1003, 99404-405.

N. Claim 51

Beam provides illumination in “the area...that would dazzle the driver will be
darkened, while maintaining f/u]!l intensity elsewhere.” EX1005, 2:59-3:24, FIGS.
1, 1C-1D, 7, 5:34-6:19, Abstract, 8:23-38, 1:5-18, 4:10-25; EX1003, 44406-407.
Thus, Beam’s light distribution pattern dims a first subsection to “mitigat[e] glare”
and illuminates a second subsection to provide “preserved illumination.” EX1005,

5:33-6:27, FIGS. 1C-1D; EX1003, 99408-409.
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0. Claim 52

Beam'’s second subsection illumination is “a much higher brightness beam.”
EX1005, 3:20-24, 6:40-44 (“bright high beams”), 2:59-3:3, FIGS. 1, 1C-1D, 7,

6:11-12, 1:5-18; EX1003, 9410. This “provide[s] high-beam illumination™ in the
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second subsection “without diminishing a range of the high-beam illumination.”

EX1005, 2:59-3:3; supra Section V.K; EX1003, 99410-411.
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EX1005, FIGS. 1C-1D (annotated).

Claim 53 i1s identical to claim 14. Supra Section V.M; EX1003, q9412-413.

Q.

Claim 57

Claim 57 is identical to claim 18. Supra Section V.N; EX1003, 94414-415.

R.

Claim 58

Claim 58 is patentably indistinct from claim 19. Claim 58 is therefore disclosed

as discussed above. Supra Section V.C; EX1003, q9416-418.

VII. GROUND 3: THE COMBINATION OF BEAM, THOMINET, AND
KOBAYASHI RENDERS OBVIOUS CLAIMS 9 AND 15-17.

A.

A POSA would have been motivated to combine Kobayashi with
Beam-Thominet with a reasonable expectation of success.

A POSA would have been further motivated to modify Beam-Thominet to

adjust light based on sensed data, such as map data from a GPS sensor (including

road curvature/planned upcoming turns), as in Kobayashi, to further control Beam’s
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system to illuminate curves/turns. EX1003, 4975-89, 95-100, 419-422; EX1005,
3:8-14, 3:37-45, 5:33-54, 7:1-13; EX1006, 998, 25, FIGS. 1B-2.

First, including an additional data source for Beam-Thominet’s controller—
Kobayashi’s known technique of using GPS data—would have enhanced Beam-
Thominet by increasing/adjusting illumination based on an upcoming curve/turn,
improving safety by providing light to where it is needed. Second, a POSA would
have easily incorporated known components of Kobayashi’s road profile calculating
means 2 and/or vehicle advancing direction prediction means 3 (including GPS
navigation device 29, see EX1008, Abstract, 1:10-2:38, 4:60-64, FIGS. 1, 10, 12)
into Beam-Thominet. EX1003, 9423. This would have provided road curvature data
for Beam’s detected scene, allowing Beam-Thominet to increase illumination
toward the upcoming curve/turn. /d., §423; EX1005, 5:33-54, 3:8-45, 6:53-7:13;
EX1008, 15:6-28.

Beam acknowledges benefits of prior systems that control headlamps in
response to changes in the vehicle’s position (tilt on a hill) and steering mechanism

(along a curve). EX1005, 1:61-2:6, 2:15-22; EX1003, 9424.
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Thominet also expresses importance of illuminating “to the right or to the
left...during d/r]iving over a curve or...a bending” with directional light sources to
provide illumination in the “traveling direction.” EX1006, 498, 25, FIGS. 1B-2;

EX1003, 9425.

EX1006, FIGS. 1-2 (annotated).
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Providing details on how to detect upcoming curves/turns would have made
Beam-Thominet more active, as Beam seeks to do (EX1005, 2:15-22), and further
achieves Beam’s purpose of improving safety. EX1003, 9426; EX1005, 3:8-45,
6:53-7:13. Kobayashi’s active techniques and system components, like Beam-
Thominet, seek to enhance safety—using GPS sensor data-based control including
road curvature. EX1008, 15:6-28; EX1003, 9427. Kobayashi’s GPS data are inputs
to control means 4, which alters the light direction from its headlamp in response to
road curvature data. EX1008, 3:9-50, 6:4-62, FIG. 1, 15:6-28; EX1003, 9427.
Kobayashi responds to real-world conditions, multiple curves, and intersections.
EX1008, 11:34-14:52, 17:41-50; EX1003, 9427.

Kobayashi’s Figure 10 shows illumination control is planned and controlled
for multiple curves. EX1003, 9428. When vehicle K turns left (point A), the light
illuminates the left shoulder. Likewise, when vehicle K turns right on a subsequent
curve (point C), the light illuminates the right shoulder. EX1008, 14:53-15:28, 17:3-

18:67, FIG. 12; EX1003, 9428.
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EX1008, FIG. 10.

Including an additional data source for Beam-Thominet’s
controller/processor—Kobayashi’s GPS data—would have enhanced Beam-
Thominet by increasing illumination of upcoming curves/turns. EX1003, 9429. This
would have been applying Kobayashi’s known technique (using map data including
road curvature from GPS to shape/reshape light) to Beam-Thominet’s similar,
known device (dynamic headlamp system with controllable beams), in the same
way. Id., 4429; KSR at 417. Kobayashi’s known technique is fully described along
with its benefits; thus, a POSA would have readily applied it to similar systems,
such as Beam-Thominet’s, in the same way. EX1003, 9429; KSR at 419-421.

This modification would have been combining known prior-art elements

(Beam-Thominet’s adaptive, direction-controllable headlamps with Kobayashi’s
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directional control based on GPS data) according to known methods to yield
predictable results (illuminating curves/turns). EX1003, 9430; KSR at 415-416.

A POSA would have had a reasonable expectation of success combining
Kobayashi with Beam-Thominet, for example, by modifying software instructions
stored in memory of Beam-Thominet’s controller/processor (ECU) to adjust and
direct light appropriately in view of Kobayashi’s GPS data. EX1003, 9431. It also
would have been a straightforward combination of prior-art elements: Kobayashi’s
road profile calculating means 2 and/or vehicle advancing direction prediction
means 3 (including GPS navigation device 29) with Beam-Thominet (in
communication with Beam’s controller). /d., 9431.

This would have been routine and well within a POSA’s skill due to the
similarities in Beam-Thominet’s and Kobayashi’s adaptive light control systems and
methods—their common components were well-known and there would have been
no limitations for a POSA to make such modifications. /d., 99432-433.

B. Claim 9

Beam uses sensor 107 as a control input to processor 1105, controlling

illumination. EX1003, 99434-435.
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EX1005, FIG. 7 (annotated).
Kobayashi’s “GPS navigation device 29...includes...GPS receiving section
32.” Kobayashi’s “GPS navigation device 29 sends information about the road
profile...to ECU 10.” EX1008, 17:3-47, 9:38-41, FIGS. 1, 9, 10, 12, 3:9-50, 14:53-

15:28; EX1003, 9436.
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Supra Section VILA; EX1003, §9419-432, 437-452.

Thus, Beam-Thominet-Kobayashi renders obvious claim 9. EX1003, 9452.

C. Claim 15

Beam’s data “control[s] the llluminator” and its “[p]rocessor...commands

the appropriate pixels.” EX1005, 6:14-27, 5:33-54, FIGS. 1, 7, 4:53-59, 2:32-38,

Abstract; EX1003, 99453-454.
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EX1005, FIG. 7 (annotated).
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Kobayashi’s illumination is controlled “[a]ccording to the road profile
information” and “applied...[so] a portion of irradiating light is directed to a specific

direction.” EX1008, 14:53-15:28, 9:38-41, FIGS. 1, 10, 4:60-64, 3:9-50; EX1003,

19455-456.
1
X 4
!
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EX1008, FIG. 1 (annotated).
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EX1008, FIG. 10.
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Supra Section VIL.A; EX1003, 99419-432, 457-472.
Thus, Beam-Thominet-Kobayashi renders obvious claim 15. EX1003, 9472.

D. Claims 16/17%

Beam’s data “control[s] the llluminator” and its “[pJrocessor...commands
the appropriate pixels.” EX1005, 6:14-27, 5:33-54, FIGS. 1, 7, 4:53-59, 2:32-38,
Abstract; EX1003, q9473-475.
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EX1005, FIG. 1 (annotated).

8 Claims 16-17 are identical. EX1003, 9473.
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EX1005, FIG. 7 (annotated).

Kobayashi’s illumination is “applied...to a specific direction” and
“conducted...along the scheduled course.” EX1008, 9:38-41, 18:53-57, FIGS. 1, 9,
10, 4:6-8, 3:9-50, 11:34-14:52; EX1003, 9476. Thus, Kobayashi discloses a
“planned upcoming turn” because the “scheduled course” includes an intended

direction of a driver (e.g., turn). EX1003, 9477; EX1001, 54:1-18.
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EX1008, FIG. 10.
Supra Section VII.LA; EX1003, 99419-432, 478-494.
Thus, Beam-Thominet-Kobayashi renders obvious claims 16-17. EX1003,

1494,
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VIII. GROUND 4: THE COMBINATION OF BEAM, THOMINET, STAM,
AND KOBAYASHI RENDERS OBVIOUS CLAIMS 49 AND 54-56.

A. A POSA would have been motivated to combine Kobayashi with
Beam-Thominet-Stam with a reasonable expectation of success.

A POSA would have been further motivated to combine Kobayashi with
Beam-Thominet-Stam. Supra Section VIL.A; EX1003, q9419-432, 495.

B. Claim 49

Claim 49 is patentably indistinct from claim 9. Claim 49 is therefore disclosed
as discussed above. Supra Section VII.B; EX1003, 49496-497.

C. Claim 54

Claim 54 is patentably indistinct from claim 15. Claim 54 is therefore
disclosed as discussed above. Supra Section VII.C; EX1003, q9498-500.

D. Claims 55/56°

Claims 55-56 are patentably indistinct from claims 16-17. Claims 55-56 are
therefore disclosed as discussed above. Supra Section VIL.D; EX1003, 9501-505.

IX. GROUND 5: THE COMBINATION OF BEAM, THOMINET, AND
BRAUN RENDERS OBVIOUS CLAIM 6.

A. A POSA would have been motivated to combine Braun with Beam-
Thominet with a reasonable expectation of success.

A POSA would have been further motivated to modify Beam-Thominet to
include infrared (IR)/ultraviolet (UV) wavelengths, as in Braun (EX1009, 3:4-27,

8:4-5, 9:23-28, 14:21-30, 18:13-14, 19:9-21, 20:25-21:16, FIGS. 3-6), to further

? Claims 55-56 are identical. EX1003, §501.
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control Beam-Thominet’s adaptive headlamps to illuminate a roadway, thereby
improving visibility. EX1003, 475-89, 101-102, 114, 506-507; EX1005, 3:29-45,
3:8-14, 5:33-54, 7:1-13; EX1006, 995, 7, 17-18, 21-26.

A POSA would have sought to incorporate known components (hardware
implementation) of Braun’s colored luxels 26 (with IR/UV wavelengths, see
EX1009, 3:4-8, 3:26-27, 8:4-5, 9:23-28, 14:21-30, 18:13-14, 19:9-21, 20:25-21:16,
FIGS. 3-6) into Beam-Thominet. EX1003, §508. This would have provided different
colored spatial distributions for different situations. /d., §508. Additionally this
would have provided improved illumination of fluorescent surfaces (UV
luminescence) and/or provided distance ranging to objects (IR sensing). /d., 99509-
510.

Beam’s LED array modified by Thominet recognizes that “light beams of
different light colors is possible...for different signal functions” and “different
partial regions [22, 24, 26, 28] emit light of different colors.” EX1006, 445, 7, 27,

FIGS. 1B-2; EX1003, q9511-512; see also EX1005, 3:29-36, 1:54-59, 4:48-59.

EX1006, FIGS. 1-2 (annotated).
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And through its system components, Braun seeks to enhance visibility.
EX1009, 3:4-27, 8:4-5, 9:23-28, 14:21-30, 18:13-14, 19:9-21, 20:25-21:16, FIGS. 3-
6; EX1003, 9513. Braun’s colored luxels 26 provide “adaptive illumination of a
roadway and neighboring regions” (road-signs 121, 122) and “luxels 26...comprise
infrared or ultraviolet light.” EX1009, 14:21-30, 5:22-25, FIGS. 2-3, 5-6, 21:1-12,
18:13-14, 23:28-24:27; EX1003, 9513. Providing such luxels would have been a

natural extension and improvement on Beam’s AABH system. EX1003, 4513.

EX1009, FIG. 6 (annotated).
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FIG.3

EX1009, FIG. 3.

This hardware combination—Beam’s LEDs and Braun’s differently colored
luxels including IR/UV wavelengths—would have provided Beam-Thominet with
different colored spatial distributions for different situations. /d., §514. This would
have been combining prior-art elements or a simple substitution of one known
element for another (Beam’s/Braun’s respective arrays) according to known
methods to yield predictable results (improved visibility and safety). Id., §514; KSR
at 415-418.

A POSA would have had a reasonable expectation of success combining
Beam-Thominet and Braun, for example, by modifying Beam’s LEDs with Braun’s
colored LEDs to provide colored light sources with IR/UV wavelengths for different
functions. EX1003, §515. This would have been routine and well within a POSA’s

skill due to the similarities in Beam-Thominet’s and Braun’s systems—their
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common components were well-known and there would have been no limitations
for a POSA to make such modifications. /d., 4515-516.

B. Claim 6

Beam-Thominet’s LED array “emit[s] light of different colors.” EX1005,
5:33-54, 1:54-59, FIGS. 1, 1C-1D, 2, 4-7, 3:37-45, 4:26-59, 3:62-64, 5:3-16, 8:4-17,

EX1006, 995, 27, FIGS. 1B-2; EX1003, §9517-518.
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=

—
—

EX1006, FIGS. 1-2 (annotated).

Braun’s luxels include IR/UV light. EX1009, 14:21-30, 5:22-25, FIGS. 2-3,

5-6, 18:13-14; EX1003, 4519.
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EX1009, FIG. 6 (annotated).

CONTROLLER

k29

/68

30

FI1G.3

EX1009, FIG. 3.
Supra Section [X.A; EX1003, 9506-515, 520-532.
Thus, Beam-Thominet-Braun renders obvious claim 6. EX1003, 4532.
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X.  GROUND 6: THE COMBINATION OF BEAM, THOMINET, STAM,
AND BRAUN RENDERS OBVIOUS CLAIM 46.

A. A POSA would have been motivated to combine Braun with Beam-
Thominet-Stam with a reasonable expectation of success.

A POSA would have been further motivated to combine Braun with Beam-
Thominet-Stam. Supra Section IX.A; EX1003, 99506-515, 533.

B. Claim 46

Claim 46 is patentably indistinct from claim 6. Claim 46 is therefore disclosed
as discussed above. Supra Section IX.B; EX1003, 49534-536.
XI. GROUND 7: THE COMBINATION OF KARLSSON AND HARBERS

RENDERS OBVIOUS CLAIMS 1-5, 7-8, 10-14, 18-19, 37-45, 47-48, 50-53,
AND 57-58.

Karlsson discloses claims 1-5, 7-8, 10-14, 18-19, 37-45, 47-48, 50-53, and
57-58. The specific portions of Karlsson that disclose each feature are provided and
explained below. To avoid doubt, Karlsson is combined with Harbers, rendering the
claims obvious. EX1003, 99103-112, 537.

“light clusters” [1.2]/[37.2]

Karlsson’s “spotlight beams 34 [are]...a grid of separate light sources, such
as LEDs...controlled either individually or in groups.” EX1010, 11:25-28, 14:1-9,
FIGS. 3, 6, 14. Spotlight beams may also come from “/ight modulator means.” Id.
Each spotlight beam is a directional “cluster” or “source,” having its own
independent direction (aiming) that combines to form the headlamp beam, so the

combination of Karlsson’s spotlight beams form at least two light clusters/sources to
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provide illumination in desired subsections. /d., 4:25-31, 14:1-15, FIGS. 6, 14;

EX1003, 9538. Karlsson also discloses clusters with at least two spotlight beams.

EX1010, 14:1-30, FIGS. 6, 14; EX1003, 9538.

Light
Modulator
Light Source Means Sensor
2 by 3123 5 6
) ARA | il _ 8 1
i ! 7 - e
7" [ = \-)
’ — —
[, N 7 e L~ ~—
\\/12 V4 B =
N Yy et S ey
= 7
16 17| |15 %

" Control Lighting Device

Means

EX1010, FIG. 3 (annotated).
Thus, Karlsson discloses ““a plurality of light clusters” as in [1.2]/[37.2].
EX1003, 9539.
If Patent Owner argues, incorrectly, Karlsson does not disclose [1.2]/[37.2],
Harbers does. EX1003, 99540-541.

“predefined threshold” [37.8]/[37.9]

Karlsson’s “spotlight sources indicated at D provide the dipped light
function.” EX1010, 19:23-27, FIGS. 14-15, 1:27-29, Abstract, 1:16-18. Thus,
Karlsson includes a “predefined” illuminance: a “dipped” illuminance. EX1003,

4542-544. Illumination in shaded areas (outside emitted light beam 50) 1s “no light
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at all or light having a low intensity is emitted in those directions from which light
is detected” (no intensity in shaded area is below Karlsson’s predefined dipped

illuminance: shaded illuminance < dipped illuminance), and illumination in non-

shaded areas (within emitted light beam 50) is “higher than that of conventional
dipped headlights” and “longer-range main-beam” (high intensity in non-shaded

area is above Karlsson’s predefined dipped illuminance: non-shaded illuminance >

dipped illuminance). EX1010, Abstract, 1:18-24, 9:18-22, 19:23-27, FIGS. 3, 14-15;

EX1003, 9545.
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3 NY D ;‘\ N 7
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i
XX,

ENENEN

No intensity No intensity
intensity

EX1010, FIG. 14 (annotated).
Therefore, Karlsson discloses a “predefined” (dipped) illuminance and
outputting illumination “below...[the] predefined threshold” and “above...[the]

predefined threshold” as in [37.8] and [37.9]. EX1003, 9[546.
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The ’503 patent does not disclose a predefined illuminance value, so a value
is not required to satisfy [37.8] and [37.9]. Id., §547. A POSA reading Karlsson
would have understood Karlsson’s “dipped” illuminance, for example, teaches a
“predefined” illuminance, because Karlsson uses the dipped illuminance as a
reference point below and above which to output illumination, preventing glare to
other vehicles while increasing illumination to other areas. /d., §9547-548; EX1010,
9:18-26, Abstract, 1:18-24, 19:23-27, FIGS. 3, 6, 14-15.

A. A POSA would have been motivated to combine Karlsson and
Harbers with a reasonable expectation of success.

Karlsson discloses “light clusters” with independently controlled angular
positions. Supra Section XI; EX1003, q9103-108, 537-541, 549. Harbers provides
further detail on implementing “light clusters” for different functions. EX1003,
9109-112, 549. It would have been obvious to a POSA to implement Harbers’s
multiple directional beam segments—through either software or hardware—for
different functions in Karlsson. /d., §549. Harbers discloses such an implementation
to provide different spatial distributions for improved visibility in different
situations (off-axis viewing, bends, narrow roads, motorways, etc., see EX1011,
5:14-26, 6:1-7, 6:27-7:32, 9:28-10:5, 13:5-7, FIGS. 1B, 2), thereby improving
safety. EX1003, 99549-550; EX1010, 1:10-13, 1:16-27, 4:17-21, 9:18-27.

First, including an additional control technique (software implementation) for

Karlsson—Harbers’s known technique of using multiple directional beam segments
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for different functions—would have added different functions to Karlsson for
different situations. EX1003, §551. Indeed, Karlsson recognizes the safety benefits
of identifying “oncoming traffic” and other objects (“road signs etc.”) in the field of
view and adjusting light accordingly. EX1010, Abstract, 3:17-31, 12:19-35, 2:2-4,
5:16-32, 1:16-26, 4:17-21, 9:18-26; EX1003, 9552-553.

And Harbers’s technique (software implementation), like Karlsson, seeks to
enhance visibility, thereby increasing safety—using multiple beam segments
(clusters). EX1011, 5:14-26, 6:1-7, 6:27-7:19, 8:10-18, FIGS. 1B-2; EX1003, 554.
Opto-electronic elements 11-14 provide differently angled/aimed beam segments 6-
6'-6"-6", 7-7'-7"-7" to form different spatial distributions. EX1011, 5:14-26, 6:1-7,

6:27-7:19, FIGS. 1B-2, 7:27-32, 9:28-10:5, 13:5-7; EX1003, 9554.
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" 2 Headlamp

s L. = !
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L [ /

5
Light Source

FIG. 1B

EX1011, FIG. 1B (annotated).
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EX1011, FIG. 2 (annotated).

Multiple beam segments (clusters) as in Harbers, implemented with
Karlsson’s control means 14/spotlight beams 34, would have provided Karlsson
with different spatial distributions for different situations beyond reducing glare for
drivers. EX1003, 9555. This application of Harbers’s known techniques (software
implementation: multiple beam segments for different functions) to Karlsson’s
similar, known device, in the same way. Id., §556; KSR at 417. Harbers’s known
technique is fully described along with its benefits (improved visibility); a POSA
would have readily applied it to similar systems in the same ways. Id., §556.

A POSA would have had a reasonable expectation of success combining
Harbers with Karlsson, for example, by modifying software instructions stored in
Karlsson’s controller/processor-memory to organize Karlsson’s beams into multiple

segments (clusters) for different functions. Id., §557. This would have been routine
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and well within a POSA’s skill due to the similarities in Karlsson’s and Harbers’s
adaptive systems—their common components were well-known and there would
have been no limitations for a POSA to make such modification. /d., §558.

Second, a POSA would have sought to incorporate known components
(hardware implementation) of Harbers’s opto-electronic elements 11-14 on a
“curved substrate” (with differently aimed opto-electronic elements 11-14, see
EX1011, 5:14-26, 6:1-7, 6:27-7:32, FIGS. 1B-2) into Karlsson. /d., §559. This, too,
would have provided different spatial distributions for different situations. /d., §559.

Through its system components (hardware implementation), Harbers’s opto-
electronic elements 11-14 are arranged on a “curved substrate,” with different
aimings, and provide beam segments (clusters) for different situations. EX1011,
5:14-26, 6:1-7, 6:27-7:19, FIGS. 1B-2, 7:27-32, 9:28-10:5, 13:5-7; EX1003, 4560.

11 12 13 11 12 13 11 12
i1 | 2
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B?ﬁ?iﬁ@éi@i%iﬁ%@é
c@%ﬁ@%%%%

IR\ |

13 12 12

EX1011, FIG. 2 (annotated).
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Like the software implementation, this hardware combination including
Harbers’s differently aimed opto-electronic elements on a curved substrate, would
have provided Karlsson with different spatial distributions for different situations.
EX1003, q561. This would have been combining prior-art elements or a simple
substitution of one known element for another (Karlsson’s lighting means 2, 3 on a
flat substrate and Harbers’s opto-electronic elements on a curved substrate)
according to known methods to yield predictable results. Id., §561; KSR at 415-416.

A POSA would have had a reasonable expectation of success combining
Harbers with Karlsson, for example, by simply modifying the Karlsson’s flat
substrate as in Harbers’s curved substrate to provide multiple light clusters/sources
for different functions. EX1003, §562. This would have been routine and well
within a POSA’s skill due to the similarities in Karlsson’s and Harbers’s adaptive
systems—their common components were well-known and there would have been
no limitations for a POSA to make such modifications. /d., 99563-564.

B. Claims 1 and 37
1. [1.P]/[37.P]

Karlsson discloses a vehicle headlight system. EX1010, 20:16-32, Abstract,

FIG. 16; EX1003, 19565-568.
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56

57

EX1010, FIG. 16.

2. [1.1]/[37.1]
Karlsson’s lighting device 1, 24 is affixed to car 56. EX1010, 20:16-32, FIGS.

1, 3, 16, Abstract, 9:18-22; EX1003, §9569-571.

! S = 56
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EX1010, FIG. 16.
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EX1010, FIG. 1.
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EX1010, FIG. 3 (annotated).

[1.2]/[37.2]

See supra Section XI; EX1003, 99537-548, 572-575. Karlsson’s spotlight

beams 34 may be “made up of.../light modulators [which are] controlled to transmit

light...for a group of spotlight beams.” EX1010, 4:25-31, 14:1-15, FIGS. 3, 6,

11:25-28, 19:29-33, FIG. 14; EX1003, 9575. Each spotlight beam is a “cluster” that

combines to form the headlamp beam; so the combination of Karlsson’s spotlight

beams form at least two light clusters. EX1010, 4:25-31, 14:1-15, FIGS. 6, 14;

EX1003, 9575-578. Karlsson also discloses clusters with at least two spotlight

beams. EX1010, 14:1-30, FIGS. 6, 14; EX1003, 4576.
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Lighting Device

EX1010, FIG. 3 (annotated).

FIG.6

EX1010, FIG. 6.
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EX1010, FIG. 14 (annotated).

If Patent Owner argues, incorrectly, Karlsson does not disclose [1.2]/[37.2], it

would have been obvious in view of Harbers. EX1003, 44549-563, 579-598; supra

Section XI.A.

Harbers’s opto-electronic array on a curved substrate emits light beam

segments for particular functions. EX1011, 5:14-26, 6:1-7, 6:27-7:19, FIGS. 1B, 2,

7:27-32; EX1003, 9580. For example, Harbers’s beam segment 6, 7 is a

“wide...passing beam” (e.g., first cluster), beam segment 6', 7' illuminates “the

shoulder of the road” (e.g., second cluster), and beam segment 6", 7" illuminates

“the center of the road” (e.g., third cluster). EX1011, 7:1-17, FIG. 1B; EX1003,

1580.
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EX1011, FIG. 1B (annotated).
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EX1011, FIG. 2 (annotated).
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4. [1.3]/[37.3]

Karlsson’s control means 14 controls and “light beam 7 having a desired
pattern and a desired intensity is emitted.” EX1010, 9:9-22, FIGS. 3, 6, 14-15, 3:27-
31, 4:25-29, 5:16-23, 2:7-9, 19:29-33; EX1003, 99599-602. Thus, “intensity”” and
“pattern” are “different illumination characteristics.” EX1003, 99603-604; EX1001,

16:43-50, 2:28-30.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).
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5. [1.4]/[37.4]

Karlsson’s “light-sensitive sensor...detects the distribution and the intensity
of light in the area ahead of a vehicle” and “control means 14...control the lighting
means 2, 3...[s0] light beam 7 having a desired pattern and a desired intensity is
emitted.” EX1010, 2:2-4, Abstract, 9:9-17, FIGS. 3, 14-15, 3:17-21, 12:19-24, 5:16-
32, 3:27-31; EX1003, 49605-608. Thus, Karlsson discloses “light clusters” and “at
least two...light clusters” operate to create a headlight beam. See supra Section

XI.B.3; EX1003, 99572-598, 609-611.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).
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6. [1.5]

Karlsson “controls...light beam 7 having a desired pattern and a desired
intensity.” EX1010, 9:9-17, FIGS. 3, 14-15, 20:1-3 (“control electronics 417), 2:7-9,
19:29-33, 20:12-32, 21:36-22:4; EX1003, 9612. Thus, Karlsson’s controller includes
“electronic control circuitry” (control electronics/signaling links). EX1010, 19:34-
20:15, 21:36-22:4, FIGS. 14-15; EX1003, 9613. Thus, Karlsson’s
controller/processor sends control signals to illuminator (light modulator means) to
control spotlight beams to “independently operate the light clusters.” EX1010, 5:4-

15, 9:9-17, 19:34-20:5; FIGS. 3, 14-15; EX1003, §614-615.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).
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EX1010, FIG. 15 (control circuitry) (annotated).

7. [1.6]/[37.5], [37.6]

Karlsson’s “light-sensitive sensors 9 and 23...determin[e] the direction and
the intensity of the detected light 11.” EX1010, 12:19-24, 2:2-4, Abstract, FIGS. 3,
14-15, 3:27-31, 19:18-21, 5:16-23, 3:17-20, 9:6-8, 5:28-32; EX1003, 94616-619.
The detected light data is “predefined as pertinent” because Karlsson uses “light
from oncoming traffic as a parameter to which the pattern...is to be adjusted.”

EX1010, 5:16-23, FIGS. 3, 14-15; EX1003, 99620-621.
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EX1010, FIG. 14 (annotated).
8. [17]

Karlsson’s “incident light 11 on the light-sensitive sensor 9...1s processed

into an electric control signal on input 15 of the control means 14 and “memory
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51...may be used for storing and recording the various adjustments.” EX1010, 9:9-
17, FIGS. 3, 14-15, 21:36-22:4 (“microprocessor’), 20:12-32 (“memory means 517),
20:1-3 (“control electronics 41”); EX1003, 49622-623.

Thus, Karlsson’s controller is “a logical controller including a processor”
because Karlsson’s “electric diagram...[of] processor-controlled control means 14”
(Figure 15) includes processor/microprocessor 14 in communication with memory
51, sensor 9/23, and light modulator 3 (control electronics/signaling links). EX1010,
19:34-20:15, 21:36-22:4, FIGS. 14-15; EX1003, 9624.

Thus, Karlsson’s memory 51 stores “one or more algorithms” in
communication with “processor-controlled control means 14” to determine adaptive

light beam 7. EX1010, 9:9-17, 12:19-24, 20:12-15, FIG. 15; EX1003, 99625-626.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 15 (controller with processor/control circuitry) (annotated).

9.  [1.8]/[37.7]

Karlsson’s “incident light 11 on the light-sensitive sensor 9...1s processed

into an electric control signal on input 15 of the control means 14.” EX1010, 9:9-
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17, FIGS. 3, 14-15, 5:16-23, 2:7-9, 3:27-31, 5:28-32, 9:18-26, 20:12-32, 21:36-22:4,
14:26-30; EX1003, 99/627-630. Thus, Karlsson’s processor processes the data, and
uses memory (with algorithms) to “determine an illumination for at least two of the
subsections” (shaded area of no intensity/non-shaded area of high intensity).

EX1010, 9:9-17, 12:19-24, FIGS. 14-15; EX1003, 9631-632.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 15 (annotated).

10. [1.9]

Karlsson’s “light beam 7...[is] controlled...such...that no light at all or light

having a low intensity 1s emitted...[thus] glaring or blinding...is effectively

prevented.” EX1010, 9:9-26, FIGS. 3, 14-15, 19:23-27, 2:7-9, 5:16-32, 14:26-30,

3:27-31; EX1003, 99633-636.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).
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EX1010, FIG. 15 (annotated).

11.  [1.10]/[37.10]"°

Karlsson’s “lighting means 2, 3...[are] controlled by control means...to
control...light beam 7 having a desired pattern and a desired intensity.” EX1010,
9:9-17, FIGS. 3, 14-15, 20:12-32, 21:36-22:4; see supra Section XI.B.3; EX1003,
14572-598, 637-641. Thus, Karlsson discloses “adapt[ing]...light-clusters” and
“instruct[ing] operation of at least two...light clusters” to create a headlight beam.

EX1003, 9642-643.

10137.8]-[37.9] are addressed in Section XII.C.
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EX1010, FIG. 14 (annotated).

51
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9,23; 40,43
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EX1010, FIG. 15 (annotated).

C. Additional Elements of Claim 37

[37.P]-[37.7] and [37.10] are addressed above in Section XI1.B. EX1003,

1644
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1. [37.8]
See supra Sections XI/XI.A; EX1003, q9537-563, 645-646. The first

subsection (outside emitted light beam 50) is illuminated “below a predefined
threshold” because it receives “no light at all or light having a low intensity,” which
is below the dipped beam threshold. Supra Section XI; EX1003, 9647; EX1010,

9:18-26, FIG. 14.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 15 (annotated).
Thus, Karlsson’s system would illuminate the first subsection “below a
predefined threshold.” Supra Section XI1.A; EX1003, 99647-651.

2. [37.9]
See supra Sections XI/XI.A; EX1003, 99537-563, 652-653. The second

subsections (emitted light beam 50) are illuminated “above the predefined
threshold” because the illuminance in those areas is “higher than that of

conventional dipped headlights”—above a dipped beam threshold. Supra Section

XI; EX1003, 9653; EX1010, Abstract, FIG. 14.
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EX1010, FIG. 15 (annotated).

Thus, Karlsson’s system would illuminate the second subsection (non-shaded

area) “above the predefined threshold.” Supra Section XI.A; EX1003, 49653-657.
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D. Claims 2/42"
1. [2.1)/[42.1]

Karlsson’s “light source 2...light modulator means 3...[are] in a housing
18...[and] control means 14 [are] arranged therein.” EX1010, 8:31-35, FIG. 1, 4:25-
31, 14:1-15, 11:25-28, 19:29-33, FIGS. 3, 6, 14; EX1003, 49658-660. Karlsson’s
lighting device provides light aimed in a forward travel direction. EX1010, 20:16-

32, FIGS. 1, 3, 16, Abstract, 9:18-22, 8:31-35, FIGS. 1, 16; EX1003, 99660-662.

EX1010, FIG. 1.

' Claims 2 and 42 are patentably indistinct. EX1003, §658; see Appendix C.
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EX1010, FIG. 16.

2. [2.2]/[42.2]

Karlsson’s system includes a light source power/energy supply. EX1010,
8:27-9:1, FIGS. 1, 16, 10:18-25, 13:5-8, 18:35-19:3; EX1003, 4663-665. A POSA
would have understood Karlsson’s light source’s (LEDs) intensity (brightness) of a
lamp/LED changes based on the power (current) applied. EX1010, 8:27-9:1, 10:18-
25, 14:1-15, FIG. 1, 18:2-7, 20:16-32, FIGS. 1, 3, 16, Abstract, 9:18-22; EX1003,

19666-667.

EX1010, FIG. 1.
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Lighting Device

114 Control
Means

EX1010, FIG. 3 (annotated).

3. [2.3]/]42.3]

Karlsson describes “light 4 from the light source 2 incidences the light
modulator means 3.” EX1010, 8:27-9:1, 8:10-18, FIGS. 1, 16, 10:18-25, 4:25-31,
14:1-15, FIGS. 3, 6, 11:25-28, 19:29-33, FIG. 14; EX1003, 49668-669. Karlsson’s
light modulator means 3 is a “light modifying element[].” EX1010, 8:10-18, 4:25-
31, 14:1-15; EX1003, 9670. Karlsson’s lens 6 is a “light modifying element[].”

EX1010, 8:15-18, 8:31-35, 10:18-25, 11:2-15, FIGS. 1, 3; EX1003, q9671-672.
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EX1010, FIG. 1.
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EX1010, FIG. 3 (annotated).
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FIG.6

EX1010, FIG. 6.
4. [2.4]/]42.4]
Karlsson’s “control means 14...control[s] the lighting means 2, 3...[so] light
beam 7...[has] a desired pattern and a desired intensity.” EX1010, 8:27-9:1, 9:9-17,
FIGS. 1, 3, 6, 10:18-25, 4:25-31, 14:1-15, 11:25-28, 19:29-33, FIG. 14; EX1003,
19673-674. Thus, Karlsson provides “an emitted light-cluster light characteristic,”
for example, “direction,” “intensity,” or “spatial light distribution.” EX1010, 8:10-

18, 4:25-31, 14:1-15, FIG. 14; EX1003, 99675-677.
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EX1010, FIG. 1.
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EX1010, FIG. 3 (annotated).
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E. Claims 3/43"

Karlsson’s spotlight beams 34 may be “made up of...light modulators.”
EX1010, 4:25-5:15, 14:1-15, FIGS. 3, 6, 11:25-28, 19:29-33, FIG. 14; EX1003,
678-679. Thus, Karlsson’s light modulator 3 is “a variable light modifier” with
“reflectors” controlling the “light-cluster light characteristic,” for example,
“direction,” “intensity,” or “spatial light distribution.” EX1010, 4:25-5:15, 14:1-15,
FIGS. 3, 6; EX1003, 4680.

Thus, Karlsson’s light modulator 3 (micro mirrors) includes “variable light
modifier control circuitry” to adjust the direction/intensity of each modulator
(mirror) in the array. EX1010, 4:25-5:15, 8:25-31, 9:3-26, 14:1-15, FIGS. 3, 14-15;
EX1003, 9681. Karlsson’s lens 6 is “a static light modifier” with “refractors.”

EX1010, 8:15-18, 8:31-35, 10:18-25, 11:2-15, FIGS. 1, 3; EX1003, 99682-683.

Light
Modulator
Light Source Means
1 t
16 17| |15 A
[, Control Lighting Device
’[‘ Means

12 Claims 3 and 43 are patentably indistinct. EX1003, §678.
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EX1010, FIG. 3 (annotated).
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intensity

EX1010, FIG. 14 (annotated).

F. Claims 4/448

Karlsson’s “light modulator means...[includes] ‘Micro Mirrors’.” EX1010,
4:25-5:15, FIGS. 3, 6, 11:25-28, 14:1-15, 19:29-33; EX1003, 99684-686. Thus,
Karlsson’s light modulator 3 includes “optical devices.” EX1010, 5:7-15; EX1003,
4685-686. Karlsson’s lenses 6, 10 include “lenses.” EX1010, 8:15-18, 8:31-35,

10:18-25, 11:2-15, FIGS. 1, 3; EX1003, 99687-688.

13 Claims 4 and 44 are identical. EX1003, §684.
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2%

Lighting Device

EX1010, FIG. 3 (annotated).

G. Claims 5/45"

Karlsson’s light sources may also include ““a plurality of light-emitting

diodes,” that are controlled either individually/in groups. EX1010, 4:25-5:15, 11:25-

28, 14:1-5, 19:29-33, 18:2-7, 20:16-32, FIGS. 1, 3, 6, 14; EX1003, 4689-692.

Light
Modulator
Light Source Means
J )
T 1
16 17 15
Control
= Means

2

Lighting Device

14 Claims 5 and 45 are patentably indistinct. EX1003, §689.
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EX1010, FIG. 3 (annotated).

Harbers’s opto-electronic elements provide differently colored beam
segments for different distributions. EX1011, 5:14-26, 6:1-7, 6:27-7:19, FIGS. 1B-2,
4A, 9:1-10:5 (“different spectral characteristic”), 10:6-14, 7:27-32, 13:5-7,
EX1003, 9693.

Thus, Karlsson-Harbers’s LEDs each have “a spectral power distribution
characteristic” (color) and that Karlsson-Harbers’s controller provides different
colors to different subsections. EX1011, 5:14-26, 6:1-7, 6:27-7:19, 9:28-10:5, FIGS.

1B-2; EX1010, 4:25-5:15, 11:25-28, 14:1-5, FIGS. 1, 3, 6, 14; EX1003, 9694.

Vehicle

= \\‘\\ 1
T ? 1
0] - .- 2Hea(ll:unp]
7 1

5 T 3 Headlamp

r====-"1
| S—— |

Light Source

FIG. 1B

EX1011, FIG. 1B (annotated).
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EX1011, FIG. 2 (annotated).

Supra Section XI.A; EX1003, 99549-563, 695-706.

Thus, Karlsson-Harbers renders obvious claim 5. EX1003, §706.

H. Claims 7/8'5/47'%/48!7

Karlsson’s controller is “a logical controller.” Supra Section XI1.B.8; EX1003,

19622-626, 707-710. Karlsson’s “light-sensitive sensor” is a video camera sensor,

that “determin[es] the direction and the intensity of the detected light,” for example,

“light from oncoming traffic.” EX1010, 2:2-4, Abstract, 12:19-24, FIGS. 3, 14,

3:17-20, 5:16-32, 3:27-31; EX1003, q711. Thus, Karlsson determines a vehicle

position based on imaged incident light, which includes an oncoming/preceding

15 Claims 7-8 are patentably indistinct. EX1003, §707.
16 Claims 7 and 47 are patentably indistinct. EX1003, §708.
17 Claims 8 and 48 are patentably indistinct. EX1003, §7009.
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vehicle. EX1010, 2:2-4, Abstract, 8:19-24, 9:9-26, 11:18-28, 12:19-24, 15:17-22,
17:21-31, FIGS. 3, 14; EX1003, §712.

Karlsson’s “incident light 11 on the light-sensitive sensor 9...1s processed
into an electric control signal on input 15 of the control means 14 and “memory
51...may be used for storing and recording the various adjustments.” EX1010, 9:9-
17, FIGS. 3, 14-15, 20:12-32, 20:1-3, 21:36-22:4; EX1003, q9713-714. Karlsson’s
processor processes incident light 11, indicates a vehicle (oncoming/preceding), and
uses algorithms to determine an area to be reduced within a first subsection of the
field-of-view to “decrease at least one vision-disturbing characteristic,” for example,
glare or blinding. EX1010, 9:9-26, 2:7-9, 5:16-32, 14:26-30, 20:12-32, 21:36-22:4,

FIGS. 3, 14-15; EX1003, q9715-716.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).
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EX1010, FIG. 15 (annotated).

I. Claim 10

Karlsson’s sensor detects “light from oncoming traffic.” EX1010, 2:2-4,

Abstract, 12:19-24, FIGS. 3, 14, 3:17-31, 5:16-32; EX1003, q9717-718.
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EX1010, FIG. 3 (annotated).

J. Claims 11/50'8

Karlsson’s controller is “a logical controller.” Supra Section X1.B.8; EX1003,
19622-626, 719-720. Karlsson identifies “oncoming traffic” as it “determin[es] the
direction and the intensity of the detected light 11.” EX1010, 2:2-4, Abstract, 12:19-
24, FIGS. 3, 14, 3:17-31, 5:16-32; EX1003, q721. Karlsson controls its light to emit
“a desired pattern and a desired intensity,” and “memory 51...may be used for
storing and recording the various adjustments.” EX1010, 9:9-17, 21:36-22:4, FIGS.
3, 14-15, 20:1-32; EX1003, 4722. Thus, Karlsson’s processor includes “a computer
vis[i]Jon processing unit” because Karlsson’s processor uses incident light data and

“one or more...algorithms” to modify illumination to an identified vehicle. EX1010,

18 Claims 11 and 50 are patentably indistinct. EX1003, 4719.
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2:4-9,9:9-17, 12:19-24, 20:12-15, FIGS. 14-15; EX1003, 99723-726; EX1001,

63:37-45 (“computer vision methodologies known in the art”).
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).
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EX1010, FIG. 15 (annotated).

K. Claim 12

See supra Section X1.B.9; EX1003, 99627-632, 727. Karlsson “permit[s] a
light intensity...higher than that of conventional dipped headlights” where
appropriate. EX1010, 9:9-26, Abstract, FIGS. 3, 14-15, 19:23-33, 2:7-9, 14:26-30,
5:16-32; EX1003, 9728. Karlsson also provides control such that “no light at all or
light having a low intensity is emitted [where glare may occur]...[thus] glaring or
blinding...is effectively prevented.” EX1010, 9:9-26, FIGS. 3, 14-15, 19:23-27, 2:7-
9,5:16-32, 14:26-30, 20:12-32, 21:36-22:4; EX1003, 4729. Simply, Karlsson’s
processor processes the data, indicates a vehicle, and reduces illumination within a
first subsection to “mitigat[e] glaring,” and creates illumination in a second
subsection to provide “higher visibility.” EX1010, 2:4-9, 9:9-17, 12:19-24, 20:12-

15, FIGS. 14-15; EX1003, 94730-731.
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L. Claim 13

)
F
3;21, 26

Karlsson’s illumination in non-shaded areas is “higher than that of

conventional dipped headlights,” in the second subsection. EX1010, 9:9-26,

Abstract, FIGS. 3, 14-15, 1:27-30 (“high beams or main-beams™), 2:7-9 (“part of the

light beam...1s...suppressed, whilst retaining an optimum lighting”), 19:23-33,

14:26-30, 5:16-32; EX1003, 99732-733.
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M. Claim 14/53"

Karlsson’s sensor 9, 23 is a “video camera[].” EX1010, 12:19-24, FIGS. 3,

14, 21:30-35, 19:18-20:5, 2:2-4, Abstract, 5:16-32; EX1003, 94734-737.
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EX1010, FIG. 3 (annotated).

N. Claims 18/57*

Laser diodes were well-known, and the *503 patent admits so. EX1006, 428;
EX1037, Abstract; EX1001, 35:29-38; EX1003, 99738-739. Using laser diodes

would have been obvious for Karlsson’s light source, and a simple substitution of

one known light source for another. EX1003, 99740-741. KSR at 416-418.

19 Claims 14 and 53 are identical. EX1003, §734.
20 Claims 18 and 57 are identical. EX1003, 9738.
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0. Claims 19/58?!

Karlsson’s “light modulator means...[includes] ‘Micro Mirrors’.” EX1010,
5:7-15, FIGS. 1, 3, 8:15-17 (“lens 67), 8:27-35, Abstract, 9:3-33, 10:32-11:28;

EX1003, 99742-744.
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EX1010, FIG. 3 (annotated).

2l Claims 7-8 are patentably indistinct. EX1003, 742.
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EX1010, FIG. 1.

P. Claim 38

Karlsson’s “part of the light beam which might cause inconvenience to
oncoming traffic 1s automatically suppressed, whilst retaining an optimum lighting
effect” “permitting a light intensity...higher than that of conventional dipped
headlights.” EX1010, 2:4-9, 9:9-26, Abstract, FIGS. 3, 6, 14-15, 19:23-33, 14:26-
30, 3:27-31, 4:25-5:23; EX1003, q9745-746.

Thus, Karlsson’s processor processes the data, and determines an area to be
reduced within a first subsection (including portion of the vehicle) and an area to be
illuminated within a second subsection (including not a portion of the vehicle).

EX1010, 2:4-9, 9:9-17, 12:19-24, 20:12-15, FIGS. 14-15; EX1003, 44747-749.

Light
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Light Source Means

i i

16 17\| 15 %

Coniirol Lighting Device
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).

51~
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[

53\

Q. Claim 39

ADDRES%)

I

EX1010, FIG. 15 (annotated).

See supra Section X1.B.4/X1.B.5; EX1003, 49599-611, 750. Karlsson’s first

subsection illumination is “no light at all or light having a low intensity.” EX1010,
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9:9-26, 2:7-9, FIGS. 3, 14-15, 5:16-32, 14:26-30, 20:12-32, 21:36-22:4; EX1003,
9751. Karlsson’s second subsection illumination is “higher than that of conventional
dipped headlights.” EX1010, 9:9-26, Abstract, FIGS. 3, 14-15, 19:23-33, 2:7-9,
14:26-30, 5:16-32; EX1003, 4752.

“Intensity” and “pattern” are “different illumination characteristics.” EX1003,
753; EX1001, 16:43-50, 2:28-30. Thus, Karlsson’s processor controls illuminator
to reduce a first subsection and illuminate a second subsection based on “different

illumination characteristics for each of the at least two sub-sections.” EX1010, 2:4-

9,9:9-17, 12:19-24, 20:12-15, FIGS. 14-15; EX1003, 99754-755.
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).

51~
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EX1010, FIG. 15 (annotated).

R. Claim 40

See supra Section X1.B.9; EX1003, 99627-632, 756. Karlsson’s first

subsection is “no light at all or light having a low intensity.” EX1010, 9:9-26, 2:7-9,
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FIGS. 3, 14-15, 19:23-27, 5:16-32, 14:26-30, 20:12-32, 21:36-22:4; EX1003, §757.
Karlsson’s second subsection illumination is “Aigher than that of conventional
dipped headlights.” EX1010, 9:9-26, Abstract, FIGS. 3, 14-15, 19:23-33, 2:7-9,
14:26-30, 5:16-32; EX1003, 9757. Thus, Karlsson’s light distribution pattern defines
illumination in a first subsection of the field-of-view and illumination in a second
subsection of the field-of-view. EX1010, 2:4-9, 9:9-17, 12:19-24, 20:12-15, FIGS.

14-15; EX1003, 99758-759.
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EX1010, FIG. 3 (annotated).
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S.  Claim 41
See supra Sections XI.B.9/XI[.A/XI.C.1/VL.C.2; EX1003, 99549-563, 627-

632, 760-761.

Karlsson’s first subsection illumination is “no light at all or light having a low
intensity.” EX1010, 9:9-26, 2:7-9, FIGS. 3, 14-15, 19:23-27, 5:16-32, 14:26-30,
20:12-32, 21:36-22:4; EX1003, 4762. Karlsson’s second subsection illumination is
“higher than that of conventional dipped headlights.” EX1010, 9:9-26, Abstract,
FIGS. 3, 14-15, 19:23-33, 2:7-9, 14:26-30, 5:16-32; EX1003, §762. Thus,
Karlsson’s light distribution pattern illuminates a first subsection “below the

predefined threshold” and illuminates a second subsection “above the predefined
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threshold.” EX1010, 2:4-9, 9:9-17, 12:19-24, 20:12-15, FIGS. 14-15; EX1003,

14763-764.
Light
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L ]
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Lighting Device
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EX1010, FIG. 3 (annotated).
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EX1010, FIG. 14 (annotated).
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Karlsson’s “light beam 7...[is] optimally adapted” and “permit[s] a light

intensity...higher than that of conventional dipped headlights.” EX1010, 9:9-26,

Abstract, FIGS. 3, 14-15, 19:23-33, 2:7-9, 14:26-30, 5:16-32; EX1003, §765. Also

Karlsson’s “light beam 7...[is] controlled...[so] no light at all or light having a low

intensity 1s emitted...[thus] glaring or blinding...is effectively prevented.” EX1010,

9:9-26, FIGS. 3, 14-15, 19:23-27, 5:16-32, 14:26-30, 20:12-32, 21:36-22:4, 2:4-9,

12:19-24, FIGS. 3, 14-15; EX1003, q9766-768.
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U. Claim 52

Karlsson’s second subsection illumination is “higher than that of conventional
dipped headlights.” EX1010, 9:9-26, 1:27-30 (“high beams or main-beams”), 2:7-9
(“part of the light beam...is...suppressed, whilst retaining an optimum lighting
effect”), Abstract, FIGS. 3, 14-15, 19:23-33, 14:26-30, 5:16-32; supra Section XI.L;

EX1003, 99769-771.
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XII. GROUND 8: THE COMBINATION OF KARLSSON, HARBERS, AND
GOTOU RENDERS OBVIOUS CLAIMS 9, 15-17, 49, AND 54-56.

A. A POSA would have been motivated to combine Gotou with
Karlsson-Harbers with a reasonable expectation of success.

A POSA would have been further motivated to modify Karlsson-Harbers to
adjust light based on GPS sensor data including road curvature, as in Gotou, to
further control Karlsson-Harbers’s light to illuminate curves/turns. EX1003, q9103-
113, 772-775; EX1010, 1:16-26, 4:17-21, 9:18-26.

First, including an additional data source for Karlsson-Harbers’s controller—
Gotou’s known technique of using GPS data—would have enhanced Karlsson-
Harbers by increasing/adjusting illumination based on an upcoming curve/turn,
improving safety by providing light to where it is needed. Second, a POSA would
have easily incorporated known components of Gotou’s navigation system 30
(including GPS receiver 34, see EX1012, Abstract, 1:35-40, 2:8-26, 3:24-62, 4:45-
49, 6:4-61, 7:32-43, 8:28-35, FIGS. 1-3, 8-10) into Karlsson-Harbers. EX1003,
q776. This would have provided road curvature data for Karlsson-Harbers to
increase increase/adjust illumination toward the upcoming curve/turn. Id., §776.

Karlsson recognizes safety benefits of using a “direction sensor 54...for
determining when the car 56 is taking a bend, so that the light beam 7 [is] adapted.”

EX1010, 1:35-2:18; 20:22-32, FIG. 16, 6:28-33, 9:17-28; EX1003, §4777-778.
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EX1010, FIG. 16.

Gotou’s active techniques and system components, like Karlsson-Harbers,
seek to enhance safety—using GPS data-based control to control light direction.
EX1012, 1:17-20, 2:19-26, 6:40-44; EX1003, 9779. Gotou’s navigation system 30
data is input to ECU 10, which alters the light direction from headlamp 2 in

response to GPS data. EX1012, 4:30-49, 6:4-61, 8:28-35, FIGS. 1-3, 2:19-26;
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EX1003, 9779. Gotou responds to real-world conditions, multiple curves, and

intersections. EX1012, 1:52-59, 2:19-26, 6:40-44, 8:28-35; EX1003, §779.

10

! 14 g 8
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12 —/—\I Steering angle seasor ]—-) control ‘ g 8
E C U
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13—’“4 Vehicle speed sensor }
. 31
Navigation systen /
_______ ECU 36
<E = eceive | ) Present position !, 32
. d detecting part
| Gyro sensor |-—>

T

Map information
30— outputting device t—""—35

NAVIGATION SYSTEM
EX1012, FIG. 3.
When there is a planned leftward curve, for example, the light distribution is
adjusted leftward prior to reaching the curve. EX1012, 3:24-62, 7:32-43, 8:28-35,

FIGS. 8-9; EX1003, 9780.

- 161 -



Petition for Inter Partes Review of
U.S. Patent No. 10,894,503

EX1012, FIGS. 8-9.

Including an additional data source for Karlsson-Harbers’s
controller/processor—Gotou’s GPS data—would have enhanced Karlsson-Harbers
by increasing/adjusting illumination of upcoming curves/turns, thereby improving
safety. EX1003, §781. This would have been applying Gotou’s known technique
(GPS input to direct/redirect light) to Karlsson-Harbers’s similar, known device
(dynamic headlamp system), in the same way. Id., §781; KSR at 417. Gotou’s
known technique is fully described along with its benefits (improved visibility and
safety); thus, a POSA would have readily applied it to similar systems in the same
way. EX1003, 9781; KSR at 419-421.

This modification would have been combining known prior-art elements

(Karlsson-Harbers’s adaptive, direction-controllable headlamps with Gotou’s
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directional control based on GPS data) according to known methods to yield
predictable results (illuminating curves/turns). EX1003, §782; KSR at 415-416.

A POSA would have had a reasonable expectation of success combining
Gotou with Karlsson-Harbers, for example, by modifying software instructions
stored in memory of Karlsson-Harbers’s controller/processor (ECU) to adjust and
direct light appropriately in view of Gotou’s GPS data (including road
curvature/turns). EX1003, §783. It also would have been a straightforward
combination of prior-art elements: Gotou’s navigation system 30 (including GPS
receiver 34) with Karlsson-Harbers (in communication with Karlsson’s controller).
1d., q783.

This would have been routine and well within a POSA’s skill due to the
similarities in Karlsson-Harbers’s and Gotou’s adaptive light control systems and
methods—their common components were well-known and there would have been
no limitations for a POSA to make such modifications. 1d., 99784-785.

B. Claims 9/49*

Gotou’s “GPS receiver 34 is connected to navigation system ECU 31 to
detect an accurate position of the vehicle. EX1012, 3:52-4:11, FIGS. 3, 8-10, 6:40-

44, 8:28-35; EX1003, 99786-789.

22 Claims 9 and 49 are patentably indistinct. EX1003, 9786.
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EX1012, FIG. 3 (annotated).
Supra Section XII.A; EX1003, q9772-785, 790-804.
Thus, Karlsson-Harbers-Gotou renders obvious claims 9 and 49. EX1003,
1804.

C. Claims 15/54%

Gotou’s “ECU 10 gets map information...from the navigation system 30...to
determine a requisite optical axis angle @’ and “estimation of the forward road

shape...[based] on the road data of the map information,” which includes “curves.”

EX1012, 3:52-67, 8:28-35, FIGS. 3, 8-9, 4:30-49, 6:28-39; EX1003, §9805-809.

23 Claims 15 and 54 are patentably indistinct. EX1003, §805.
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Supra Section XII.A; EX1003, 99772-785, 810-824.
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Thus, Karlsson-Harbers-Gotou renders obvious claims 15 and 54. EX1003,
1824.

D.  Claims 16/17**/55%/56¢

Gotou’s “ECU 10 gets map information...from the navigation system 30...to
determine a requisite optical axis angle @’ and “map information...improves the
visibility...toward the planned running direction at an early stage before the steering
wheel is actually turned.” EX1012, 3:52-67, 6:8-44, FIGS. 3, 8-10; EX1003, 99825-

832.
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NAVIGATION SYSTEM

24 Claims 16-17 are identical. EX1003, 825.
25 Claims 16 and 55 are patentably indistinct. EX1003, 9826.
26 Claims 55-56 are identical. EX1003, 9827.
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EX1012, FIG. 3.

EX1012, FIGS. 8-9.
Supra Section XII.A; EX1003, 99772-785, 833-847.
Thus, Karlsson-Harbers-Gotou renders obvious claims 16-17 and 55-56.
EX1003, q9847-848.

XIII. GROUND 9: THE COMBINATION OF KARLSSON, HARBERS, AND
BRAUN RENDERS OBVIOUS CLAIMS 6 AND 46.

A. A POSA would have been motivated to combine Braun with
Karlsson-Harbers with a reasonable expectation of success.

A POSA would have been further motivated to modify Karlsson-Harbers to
include IR/UV wavelengths, as in Braun (EX1009, 3:4-27, 8:4-5, 9:23-28, 14:21-30,

18:13-14, 19:9-21, 20:25-21:16, FIGS. 3-6), to further control Karlsson-Harbers’s

adaptive headlamps to illuminate a roadway, thereby improving visibility. EX1003,
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19101-112, 114, 849-850; EX1010, 1:16-26, 4:17-21, 9:18-26; EX1011, 5:1-26, 7:1-
14, 9:1-32.

A POSA would have sought to incorporate known components (hardware
implementation) of Braun’s colored luxels 26 (with IR/UV wavelengths, see
EX1009, 3:4-8, 3:26-27, 8:4-5, 9:23-28, 14:21-30, 18:13-14, 19:9-21, 20:25-21:16,
FIGS. 3-6) into Karlsson-Harbers. EX1003, 4851. This would have provided
different colored spatial distributions for different situations. /d., §851. Additionally
this would have provided improved illumination of fluorescent surfaces (UV
luminescence) and/or provided distance ranging to objects (IR sensing). /d., Y852-
853.

Karlsson’s spotlight beams (LEDs) modified by Harbers provides differently
colored beam segments 6-6'-6"-6", 7-7'-7"-7"" forming different distributions.
EX1011, 5:14-26, 6:1-7:32, FIGS. 1B-2, 4A, 9:22-10:14, 13:5-7; EX1003, q9854-

855; see also EX1010, 1:21-26.
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EX1011, FIG. 1B (annotated).

And through its system components, Braun seeks to enhance visibility.
EX1009, 3:4-27, 8:4-5, 9:23-28, 14:21-30, 18:13-14, 19:9-21, 20:25-21:16, FIGS. 3-
6; EX1003, 9856. Braun’s colored luxels 26 provide “adaptive illumination of a
roadway and neighboring regions” (road-signs 121, 122) and “luxels 26...comprise
infrared or ultraviolet light.” EX1009, 14:21-30, 5:22-25, FIGS. 2-3, 5-6, 21:1-12,
18:13-14; EX1003, 4856. Providing such luxels would have been a natural extension

and improvement on Karlsson’s adaptive system. EX1003, §856.
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EX1009, FIG. 6 (annotated).

CONTROLLER
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FI1G.3

EX1009, FIG. 3.
This hardware combination—Karlsson’s spotlight beams array (LEDs) and
Braun’s differently colored luxels including IR/UV wavelengths—would have
provided Karlsson-Harbers with different colored spatial distributions for different
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situations. EX1003, §857. This would have been combining prior-art elements or a
simple substitution of one known element for another (Karlsson’s/Braun’s
respective arrays) according to known methods to yield predictable results
(improved visibility and safety). Id., §857; KSR at 415-418.

A POSA would have had a reasonable expectation of success combining
Karlsson-Harbers and Braun, for example, by modifying Karlsson’s LEDs with
Braun’s colored LEDs to provide colored light sources with IR/UV wavelengths for
different functions. EX1003, 9858. This would have been routine and well within a
POSA’s skill due to the similarities in Karlsson-Harbers’s and Braun’s adaptive
systems—their common components were well-known and there would have been
no limitations for a POSA to make such modifications. /d., qY858-859.

B. Claims 6/46*’

Karlsson-Harbers’s “spotlight beams 34 [are]...LEDs” providing differently
colored beam segments. EX1010, 1:16-24, 14:1-15, FIGS. 3, 6, 14, 11:25-28, 4:25-
5:15; EX1011, 5:14-26, 6:1-7:32, FIGS. 1B-2, 10:6-14, 9:22-10:5, 13:5-7; EX1003,

19860-862.

27 Claims 6 and 46 are patentably indistinct. EX1003, 9860.
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FIG.6

EX1010, FIG. 6.
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EX1011, FIG. 2 (annotated).
Braun’s luxels include IR/UV light. EX1009, 14:21-30, 5:22-25, FIGS. 2-3,

5-6, 18:13-14; EX1003, 4863.
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EX1009, FIG. 6 (annotated).

CONTROLLER

\29

/68

30

FI1G.3

EX1009, FIG. 3.

Supra Section XITL.A; EX1003, 19850-859, 864-875.
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Thus, Karlsson-Harbers-Braun renders obvious claims 6 and 46. EX1003,
19875-876.

XIV. PETITIONER IS UNAWARE OF SECONDARY CONSIDERATIONS

Petitioner is not aware of any evidence of alleged secondary considerations
of non-obviousness having nexus to the challenged claims. Id., qY877-879. Patent
Owner submitted alleged evidence in a reexamination of U.S. Patent No. 9,955,551,
but the Central Reexamination Unit did not address it. EX1033, 66-83, 930-943.
Regardless, the *503 patent involves different claims, for which that evidence is
inapplicable. Petitioner reserves the right to address any evidence Patent Owner
presents.
XV. THE BOARD SHOULD DECLINE TO EXERCISE ITS DISCRETION

TO DENY INSTITUTION FOR THE SAME REASONS IT DECLINED
TO DENY INSTITUTION IN IPR2023-00335

The Board previously considered whether, and declined, to exercise its
discretion to deny institution of the challenged claims 1-19 and 37-58 of the *503
patent in IPR2023-00335. See Volkswagen Group of America, Inc. v. Spero,
IPR2023-00335, Paper 11, at 13-14 (P.T.A.B. July 17, 2023). As explained above,
Petitioner’s instant petition is substantively identical to the petition in [PR2023-
00335, and Petitioner has moved to join IPR2023-00335. The Board should decline
to exercise its discretion to deny institution in this IPR for the same reasons it declined

to deny institution in IPR2023-00335 because the same facts are presented.
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First, the Board should decline to exercise its discretion to deny institution
under 35 U.S.C. § 312(a)(3). The Board declined to deny institution in IPR2023-
00335 because it concluded that the Petition in that IPR was not “insufficiently
particular.” Id. at 14. As explained in Petitioner’s Motion for Joinder, this Petition
and the accompanying expert declaration are substantively identical to the Petition
and expert declaration in [PR2023-00335. Therefore, just like the Petition in
IPR2023-00335, this Petition does not lack particularity.

Second, the Board should decline to exercise its discretion to deny institution
under 35 U.S.C. §§ 314 and 316(b). The Board declined to deny institution in
IPR2023-00335 because it concluded that the fact that the Petitioner in that IPR
(Volkswagen Group of America, Inc. (“VW?)) had filed three petitions collectively
challenging all the claims of the 503 patent was “justified in view of the large number
of claims and the differences in claim scope.” Id. at 14. The Petitioner in this IPR,
Porsche Cars North America, Inc. (“Porsche”), has also filed two other IPR petitions
challenging the other claims of the 503 patent also challenged by VW. Porsche’s
three IPR petitions collectively challenge all of the claims of the 503 patent and are
substantively identical to VW’s three petitions. And Porsche has moved to join all
three of VW’s petitions. Accordingly, just like VW’s three petitions, Porsche’s three
petitions are justified “in view of the large number of claims and the differences in

claim scope.” Id. Therefore, the Board should decline to deny institution of Porsche’s
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instant IPR petition for the same reasons it declined to deny institution of VW’s
petition in [PR2023-00335.

XVI. MANDATORY NOTICES (37 C.F.R. § 42.8(A)(1))
A. Real Party In Interest (37 C.F.R. § 42.8(b)(1))

The real parties-in-interest are Petitioner Porsche Cars North America, Inc.
and its affiliate Dr. Ing. h.c. F. Porsche Aktiengesellschaft.

B. Related Matters (37 C.F.R. § 42.8(b)(2))

The 503 patent is the subject of the following pending civil actions: Torchlight
Techs. LLC v. Daimler AG et al., Case No. 1:22-cv-00751 (D. Del.), and Torchlight
Techs. LLC v. General Motors LLC et al., Case No. 1:22-cv-00752 (D. Del.), both
filed on June 7, 2022. These cases remain in their infancy. The foreign defendants
were recently served and none of the defendants have responded to the operative
complaint. Further, the cases have been indefinitely stayed pending the court’s
resolution of (i) an outstanding discovery motion and (ii) subsequent motions to
dismiss for lack of standing and failure to join necessary parties, which have yet to be
filed.

On December 23, 2022, Volkswagen Group of America, LLC filed a petition
for inter partes review of claims 1-19 and 37-58 of the *503 patent (IPR2023-00335).
This IPR was instituted on July 17, 2023. See Volkswagen Group of America, Inc. v.
Spero, 1PR2023-00335, Paper 11 (P.T.A.B. July 17, 2023). As explained above,

Petitioner has moved in the instant IPR to join this instituted IPR2023-00335.
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On November 30, 2022, Volkswagen Group of America, Inc. filed a petition
for inter partes review of claims 20-25 and 59-64 of the *503 patent (IPR2023-
00197). This IPR was instituted on June 21, 2023. See Volkswagen Group of
America, Inc. v. Spero, IPR2023-00197, Paper 13 (P.T.A.B. June 21, 2023).
Petitioner has moved in [PR2023-01231 to join this instituted IPR2023-00197. See
Porsche Cars North America, Inc. v. Spero, IPR2023-01231, filed on July 20, 2023.

On December 16, 2022, Volkswagen Group of America, LLC filed a petition
for inter partes review of claims 26-36 and 65-70 of the *503 patent (IPR2023-00328).
This IPR was instituted on July 17, 2023. See Volkswagen Group of America, Inc. v.
Spero, IPR2023-00328, Paper 12 (P.T.A.B. July 17, 2023). Petitioner has moved in
IPR2023-01320 to join this instituted [PR2023-00328. See Porsche Cars North
America, Inc. v. Spero, IPR2023-01320, filed on August 14, 2023.

On June 6, 2023, Mercedes-Benz USA, LLC filed two petitions for inter partes
review of the 503 patent (IPR2023-01026 (challenging claims 1-36) and IPR2023-
01027 (challenging claims 37-70)).

The ’503 patent claims priority to the same applications as U.S. Patent No.
9,955,551, 11,208,029 and 8,100,552.

C. Lead and Back-up Counsel (37 C.F.R. § 42.8(b)(3))

Under 37 C.F.R. §§ 42.8(b)(3) and 42.10(a), Petitioner appoints Edgar H. Haug

(Reg. No. 29,309) as lead counsel, and Robert E. Colletti (Reg. No. 76,417) as back-
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up counsel, both at the address: HAUG PARTNERS LLP, 745 Fifth Avenue, New
York, NY, 10151, phone (212) 588-0800, and facsimile (212) 588-0500.

D.  Service Information (37 C.F.R. § 42.8(b)(4))

Petitioner consents to electronic service by email at:
ehaug@haugpartners.com, rcolletti@haugpartners.com, and

PTAB-Porsche@haugpartners.com.
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Petitioner requests institution and a final written decision finding claims 1-19

and 37-58 of the *503 patent unpatentable.

Date: August 14, 2023

745 Fifth Avenue
New York, NY 10151
(212) 588-0800

Respectfully submitted,

HAUG PARTNERS LLP

/s/ Edgar H. Haug

Edgar H. Haug (Reg. No. 29,309)
Attorney for Petitioner
Porsche Cars North America, Inc.
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TYPEFACE REQUIREMENTS, AND TYPE STYLE REQUIREMENTS

1. This Petition complies with the type-volume limitation of 14,000
words, comprising 13,789 words, excluding the parts exempted by 37 C.F.R.
§ 42.24(a).

2. This Petition complies with the general format requirements of 37
C.F.R. § 42.6(a) and has been prepared using Microsoft® Word 2016 in 14 point
Times New Roman.

Respectfully submitted,

HAUG PARTNERS LLP

/s/ Robert E. Colletti

Robert E. Colletti (Reg. No. 76,417)
Attorney for Petitioner
Porsche Cars North America, Inc.

Date: August 14, 2023

745 Fifth Avenue
New York, NY 10151
(212) 588-0800
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CERTIFICATION OF SERVICE (37 C.F.R. §§ 42.6(e), 42.105(a))

The undersigned hereby certifies that on August 14, 2023, true and correct
copies of the foregoing PETITION FOR INTER PARTES REVIEW OF U.S.
PATENT NO. 10,894,503, Petitioner’s Power of Attorney, and all associated
exhibits were served in their entireties on the following parties via FedEx
Express®:

Brooks Kushman
1000 Town Center
22nd Floor
Southfield, MI 48075

Patent Center Correspondence Address for U.S. Patent No. 10,894,503

Respectfully Submitted,

HAUG PARTNERS LLP

/s/ Robert E. Colletti

Robert E. Colletti (Reg. No. 76,417)
Attorney for Petitioner
Porsche Cars North America, Inc.

Date: August 14, 2023

745 Fifth Avenue
New York, NY 10151
(212) 588-0800
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Claim 1

Claim 37

[1.P] A vehicle headlight system
comprising:

[37.P] identical to [1.P]

[1.1] one or more headlamps and a
vehicle structure, arranged for affixing
components of the system to the vehicle;

[37.1] one or more headlamps affixable
to a first vehicle;

[1.2] a plurality of light clusters,
arranged in each of the one or more of
the one or more headlamps,

[37.2] a plurality of light clusters
arranged in each of the one or more of
the headlamps and

[1.3] the headlamps capable of
projecting light so as to illuminate a
plurality of sub-sections of a field-of-
view with different illumination
characteristics,

[37.3] capable of illuminating sub-
sections of a field-of-view with different
illumination characteristics,

[1.4] the subsections determined in
response to sensor data, wherein the light
clusters operate to create a headlight
beam,;

[37.4] wherein at least two of the light
clusters operate to create a headlight
beam;

[1.5] electronic control circuitry
configured to independently operate the
light clusters;

[1.6] one or more sensors configured to
obtain and provide the sensor data
predefined as pertinent to illumination
requirements for the field-of-view; and

[37.5] one or more sensors configured to
obtain and provide sensor data,

[37.6] at least a portion of the sensor
data indicating a second vehicle within
the field-of-view; and

28 Petitioner demonstrates the unpatentability of elements [37.P]-[37.7] and

[37.10] of claim 37 by showing that claim 1 is unpatentable.
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[1.7] a logical controller including a
processor, the processor in
communication with a memory storing
one or more algorithms, with the sensors,
and with the control circuitry,

[1.8] wherein the processor is configured
to process the one or more algorithms
and the sensor data to determine an
illumination for at least two of the sub-
sections,

[37.7] at least one processor configured
to: receive the sensor data; process the
sensor data to determine a light
distribution pattern for an adaptive
headlight beam,

[1.9] that reduces illumination to reduce
glare in at least a first of the at least two
subsections and

[37.8] such that a headlight beam
adapted to the pattern substantially
illuminates a first subsection of the field-
of-view including at least a portion of
the second vehicle with an illuminance
below a predefined threshold value,

[37.9] while the beam substantially
illuminates at least the one or more
second subsections of the field-of-view
to either side of the first subsection with
an illuminance above the predefined
threshold value; and

[1.10] adapt the light emitted from one
or more of the light-clusters so as to
create the headlight beam that provides
the determined illumination.

[37.10] instruct operation of at least two
of the light clusters to create the adapted
headlight beam.

EX1001, 95:40-65, 100:3-28 (numbering and spacing added).
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Claim listing:

Claim:

Limitation:

Claim Language:

Claim 1

[1.P]

A vehicle headlight system comprising:

[1.1]

one or more headlamps and a vehicle structure,
arranged for affixing components of the system to
the vehicle;

[1.2]

a plurality of light clusters, arranged in each of the
one or more of the one or more headlamps,

[1.3]

the headlamps capable of projecting light so as to
illuminate a plurality of sub-sections of a field-of-
view with different illumination characteristics,

[1.4]

the subsections determined in response to sensor
data, wherein the light clusters operate to create a
headlight beam;

[1.5]

electronic control circuitry configured to
independently operate the light clusters;

[1.6]

one or more sensors configured to obtain and
provide the sensor data predefined as pertinent to
illumination requirements for the field-of-view; and

[1.7]

a logical controller including a processor, the
processor in communication with a memory storing
one or more algorithms, with the sensors, and with
the control circuitry,

[1.8]

wherein the processor is configured to process the
one or more algorithms and the sensor data to
determine an illumination for at least two of the
sub-sections,

[1.9]

that reduces illumination to reduce glare in at least
a first of the at least two subsections and
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[1.10]

adapt the light emitted from one or more of the
light-clusters so as to create the headlight beam that
provides the determined illumination.

Claim 2

[2.1]

The headlight system of claim 1, wherein at least
one of the light clusters comprises: a structure to
position the light cluster, such that the projected
light from the at least one cluster has an aiming
direction in relation to a forward travel direction of
the vehicle;

[2.2]

one or more light emitting sources, each having a
variable light-source characteristic dependent on
power, and wherein the control circuitry is
arranged to alter said light-source characteristic via
power control; and

[2.3]

one or more light modifying elements provided in
the path of light emitted from at least one of the
sources, further controlling the light-source
characteristics;

[2.4]

wherein the structure combined with control of the
light sources and light modifying elements results
in an emitted light-cluster light characteristic
including at least one of direction, intensity, beam
spread, spatial light distribution or spectral light
distribution.

Claim 3

The headlight system of claim 2, wherein the one
or more light modifying elements is at least one of
a static light modifier or a variable light modifier,
said light modifying element comprising at least
one of reflectors or refractors, and wherein variable
light modifier control circuitry is configured to
control the light-cluster light characteristic by
altering the light modifying elements in the path of
the light emitted from the at least one of the light
sources.
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Claim 4 - The headlight system of claim 2, wherein the light
modifying element further comprises at least one of
lenses, diffractors, optical devices, a light guide,
filters, phosphors, optical coatings, prisms,
controllable piezoelectric light guides, MEMS
devices, light valves or optical switches.

Claim 5 - The headlight system of claim 1, wherein at least
one of the light-clusters includes: a plurality of
light sources, wherein one or more of the plurality
of light sources comprises at least one of multiple
light-emitting-diodes (LEDs) or organic light-
emitting-diodes, each light source having a spectral
power distribution characteristic and wherein the
control circuitry is configured to alter the overall
light-cluster spectral power distribution to
illuminate at least one of the at least two sub-
sections of the field-of-view with a different color
of light from another of the at least two sub-
sections.

Claim 6 - The headlight system of claim 1, wherein the
headlight beam further comprises light in at least
one of infra-red (IR) or ultra-violet (UV)
wavelengths.

Claim 7 - The headlight system of claim 1, wherein at least
one of the sensors is a camera-sensor configured to
image at least lights indicative of oncoming
vehicles having a driver whose vision could be
disturbed by the headlight beam, and wherein the
logical controller upon receiving data, indicating a
position of the lights, from the camera-sensor, is
configured to use one or more of the algorithms to
determine a position of the oncoming vehicle,
based on the position of the lights as indicated by
the data, relative to the vehicle headlight system
and responsively adapt the headlight beam to
decrease at least one vision-disturbing
characteristic to the oncoming vehicle driver.
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Claim &

The headlight system of claim 1, wherein at least
one of the sensors is a camera-sensor configured to
image at least lights indicative of preceding
vehicles having a driver whose vision could be
disturbed by the headlight beam reflected in a
mirror, and where the logical controller upon
receiving data, indicating a position of the lights,
from the camera-sensor, is configured to use one or
more of the algorithms to determine a position of
the preceding vehicle, based on the position of the
lights as indicated by the data, relative to the
vehicle headlight system and responsively adapt
the headlight beam to decrease at least one vision-
disturbing characteristic to the driver of the
preceding vehicle.

Claim 9

The headlight system of claim 1, wherein the one
or more sensors includes a GPS sensor.

Claim 10

The headlight system of claim 1, wherein at least
one of the sensors is configured to detect at least
one of oncoming headlights or preceding taillights.

Claim 11

The headlight system of claim 1, further including
a computer vison processing unit configured to use
the sensor data and one or more of the algorithms
to identify entities including at least one of beings,
vehicles, roadway, or street signs and wherein the
logical controller is further configured to modify
the headlight beam to change illumination of the
identified entity.

Claim 12

The headlight system of claim 1, where the
determined illumination results in creation of a
headlight beam providing a driver of the vehicle
including said headlight system with higher
visibility in at least a second of the at least two
subsections relative to the first of the at least two
subsections, while mitigating glaring illumination
projected to reach the eyes of at least one of other
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drivers or pedestrians in the first of the at least two
subsections, based on detected other vehicles or
pedestrians in the first of the at least two
subsections as indicated by the sensor data.

Claim 13

The headlight system of claim 1, wherein the
required illumination continues to provide high-
beam illumination in at least a second of the
subsections different from the first of the
subsections, without diminishing a range of the
high-beam illumination.

Claim 14

The headlight system of claim 1, wherein the one
or more sensors further includes at least one of a
camera, a microphone, an ultrasonic transducer and
receiver, or an electromagnetic radiation source and
detector including any of IR, UV, laser, or light.

Claim 15

The system of claim 1, wherein the logical
controller is further configured to determine at least
a road curvature, indicated by the sensor data,
ahead of the vehicle and wherein the required
illumination includes increasing illumination in a
direction of the road curvature.

Claim 16

The system of claim 15, wherein the logical
controller is further configured to determine at least
a planned upcoming turn, indicated by the sensor
data, and wherein the required illumination
includes increasing illumination illuminating the
turn.

Claim 17

The system of claim 1, wherein the logical
controller is further configured to determine at least
a planned upcoming turn, indicated by the sensor
data, and wherein the required illumination
includes increasing illumination illuminating the
turn.
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Claim 18

The system of claim 1, wherein at least one light
source provided to at least one headlamp includes a
laser diode.

Claim 19

The system of claim 1, wherein at least one of the
one or more headlamps further includes at least one
of reflectors, refractors, or lenses usable to alter
emitted light from at least one of the light clusters.

Claim 37

[37.P]

A vehicle headlight system comprising:

[37.1]

one or more headlamps affixable to a first vehicle;

[37.2]

a plurality of light clusters arranged in each of the
one or more of the headlamps and

[37.3]

capable of illuminating sub-sections of a field-of-
view with different illumination characteristics,

[37.4]

wherein at least two of the light clusters operate to
create a headlight beam;

[37.5]

one or more sensors configured to obtain and
provide sensor data,

[37.6]

at least a portion of the sensor data indicating a
second vehicle within the field-of-view; and

[37.7]

at least one processor configured to: receive the
sensor data; process the sensor data to determine a
light distribution pattern for an adaptive headlight
beam,

[37.8]

such that a headlight beam adapted to the pattern
substantially illuminates a first subsection of the
field-of-view including at least a portion of the
second vehicle with an illuminance below a
predefined threshold value,

[37.9]

while the beam substantially illuminates at least the
one or more second subsections of the field-of-
view to either side of the first subsection with an
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illuminance above the predefined threshold value;
and

[37.10]

instruct operation of at least two of the light
clusters to create the adapted headlight beam.

Claim 38

The headlight system of claim 37, wherein at least
one of the at least one processors is further
configured to process the sensor data to determine
illumination for at least one first subsection of the
field-of-view, determined to include at least a
portion of the second vehicle, based on the sensor
data, and for at least one second subsection
determined not to include the second vehicle, based
on the sensor data.

Claim 39

The headlight system of claim 37, wherein the
plurality of light clusters are further capable of
illuminating at least two of the sub-sections with
different illumination characteristics based on the
at least one processor determining specific,
different illumination characteristics for each of the
at least two sub-sections.

Claim 40

The headlight system of claim 37, wherein the light
distribution pattern defines illumination for at least
the first and the one or more second sub-sections of
the field of view.

Claim 41

The headlight system of claim 37, wherein the light
distribution patterns defines illumination for the
first subsection designed to result in an illuminance
below the predefined threshold value, and defines
illumination for the one or more second subsections
designed to result in an illuminance above the
predefined threshold value.

Claim 42

[42.1]

The headlight system of claim 37, wherein at least
one of the light clusters comprises:
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[42.2] one or more light sources, each having a variable
light-source light characteristic dependent on
power and alterable, at least responsive to
instructions from at least one of the at least one
processors, via power control; and

[42.3] one or more light modifying elements provided in a
path of light emitted from at least one of the light
sources, further controlling at least one light
characteristic of the at least one of the light source;

[42.4] wherein control of the light sources and light
modifying elements results in a specified emitted
light-source light characteristic, where said emitted
light-source light characteristic includes at least
one of direction, intensity, beam spread, spatial
light distribution or spectral light distribution.

Claim 43 - The headlight system of claim 42, wherein the one
or more light modifying elements comprises at
least one of reflectors or refractors, and wherein at
least one of the at least one processors is
configured to instruct control of at least one light
modifying element resulting in a change to the
light-source light characteristic.

Claim 44 - The headlight system of claim 42, wherein the light
modifying element further comprises at least one of
lenses, diffractors, optical devices, a light guide,
filters, phosphors, optical coatings, prisms,
controllable piezoelectric light guides, MEMS
devices, light valves or optical switches.

Claim 45 - The headlight system of claim 37, wherein at least
one of the light-clusters includes: a plurality of
light sources, wherein one or more light sources of
the plurality of light sources comprise at least one
of light-emitting-diodes (LEDs) or organic light-
emitting-diodes, each light source having a spectral
power distribution characteristic alterable, at least
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responsive to instructions from at least one of the at
least one processors, by modifying power to the
one or more light sources of the plurality of light
sources, resulting in a color change to projected
light from the at least one light-cluster illuminating
at least one sub-section of the field-of-view.

Claim 46 - The headlight system of claim 37, wherein the light
output from at least one headlamp further
comprises at least one of infrared or ultraviolet
wavelengths.

Claim 47 - The headlight system of claim 37, wherein at least
one of the sensors is a camera-sensor configured to
image at least lights indicative of an oncoming
vehicle.

Claim 48 - The headlight system of claim 37, wherein at least
one of the sensors is a camera-sensor configured to
image at least lights indicative of a preceding
vehicle.

Claim 49 - The headlight system of claim 37, wherein the one
or more sensors further includes a GPS sensor.

Claim 50 - The headlight system of claim 37, further including
a computer vision processing unit configured to use
the sensor data to identify entities including at least
one of beings, vehicles, roadway, or street signs,
and wherein the processor is further configured to
determine modification of the headlight beam to
change illumination of the identified entity.

Claim 51 - The headlight system of claim 37, where the
illumination created by the headlight beam results
in illumination both providing a driver of the first
vehicle with preserved illumination in the one or
more second subsections and mitigating glare
projected to reach the eyes of a driver of the second
vehicle.
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Claim 52

The headlight system of claim 37, wherein the
adapted headlight beam continues to provide high-
beam illumination in the one or more second of the
subsections without diminishing a range of the
high-beam illumination.

Claim 53

The headlight system of claim 37, wherein the one
or more sensors further includes at least one of a
camera, a microphone, an ultrasonic transducer and
receiver, or an electromagnetic radiation source and
detector including any of IR, UV, laser, or light.

Claim 54

The headlight system of claim 37, wherein at least
one of the at least one processors is further
configured to determine at least a road curvature,
indicated by the sensor data, ahead of the first
vehicle and to determine a second illumination
pattern defining increased illumination in a
direction of the road curvature.

Claim 55

The headlight system of claim 54, wherein at least
one of the at least one processors is further
configured to determine at least a planned
upcoming turn, indicated by the sensor data, and to
determine a third illumination pattern defining
increased illumination illuminating the turn.

Claim 56

The headlight system of claim 37, wherein at least
one of the at least one processors is further
configured to determine at least a planned
upcoming turn, indicated by the sensor data, and to
determine a third illumination pattern defining
increased illumination illuminating the turn.

Claim 57

The headlight system of claim 37, wherein at least
one light source provided to at least one headlamp
includes a laser diode.

Claim 58

The headlight system of claim 37, wherein at least
one of the one or more headlamps further includes
at least one of reflectors, refractors, or lenses
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usable to alter emitted light from at least one of the
light clusters as part of the instructed operation.
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Claim 2

Claim 4%°

[2.1] The headlight system of claim 1,
wherein at least one of the light clusters
comprises: a structure to position the
light cluster, such that the projected light
from the at least one cluster has an
aiming direction in relation to a forward
travel direction of the vehicle;

[42.1] The headlight system of claim 37,
wherein at least one of the light clusters
COmprises:

[2.2] one or more light emitting sources,
each having a variable light-source
characteristic dependent on power, and
wherein the control circuitry is arranged
to alter said light-source characteristic
via power control; and

[42.2] one or more light sources, each
having a variable light-source light
characteristic dependent on power and
alterable, at least responsive to
instructions from at least one of the at
least one processors, via power control;
and

[2.3] one or more light modifying
elements provided in the path of light
emitted from at least one of the sources,
further controlling the light-source
characteristics;

[42.3] one or more light modifying
elements provided in a path of light
emitted from at least one of the light
sources, further controlling at least one
light characteristic of the at least one of
the light source;

[2.4] wherein the structure combined
with control of the light sources and light
modifying elements results in an emitted
light-cluster light characteristic including
at least one of direction, intensity, beam
spread, spatial light distribution or
spectral light distribution.

[42.4] wherein control of the light
sources and light modifying elements
results in a specified emitted light-source
light characteristic, where said emitted
light-source light characteristic includes
at least one of direction, intensity, beam
spread, spatial light distribution or
spectral light distribution.

EX1001, 95:66-96:17, 100:51-67 (numbering and spacing added).

29 Petitioner demonstrates the unpatentability of elements [42.1]-[42.4] of

claim 42 by showing that claim 2 is unpatentable.




