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IPR2023-00197: Instituted Grounds

3

IPR2023-00197 (’503 Patent)

Grounds based on Karlsson-Harbers Grounds based on Beam-Thominet

References Claims References Claims

Karlsson-Harbers 20, 24-25, 59, 63, 64
Beam-Thominet 20, 24-25

Beam-Thominet-Stam 59, 63-64

Karlsson-Harbers-
Gotou 21-23, 60-62

Beam-Thominet-Kobayashi 21-23

Beam-Thominet-Stam-
Kobayashi 60-62



IPR2023-00197: Agenda (Independent Claims 20/59)

4Petitioner’s Demonstrative Exhibit
Not Evidence

1. A POSA would have been motivated to combine: 1) Harbers’s curved LED substrate with 
Karlsson; and 2) Thominet’s curved LED substrate with Beam.

2. Karlsson-Harbers and Beam-Thominet disclose a headlight system that determines: 

 a first subsection including a detected vehicle [20.9]/[59.7], 

 a second subsection not including the detected vehicle [20.10].

3. Beam-Thominet-Stam discloses a headlight system that determines a light output for the first 
subsection “substantially resulting in light below a predefined illuminance in the first subsection” 
[59.8-59.9]. 

4. The Karlsson-Harbers and Beam-Thominet grounds render obvious all dependent claims:

 Reflector/lens claims, and

 Road curvature claims.

5. Dr. Turk’s testimony should be excluded. 



IPR2023-00197: ’503 Patent – Independent Claim 20

5Pet., pp. 33-49, 87-105.

Issued
Claim 20 Limitation Issued 

Claim 20 Limitation

20.P A vehicle headlight system, comprising: 20.7 defined as pertinent to determining illumination output 
from the one or more headlamps and

20.1 one or more headlamps affixed to a vehicle, 20.8 communicating the sensed information to a processor 
as sensor data;

20.2 each headlamp including at least three directional light 
sources aimed at different angles relative to the vehicle, 20.9

the processor, in communication with at least the 
sensors and the control circuitry, configured to: process 
the sensor data to determine, within a field of-view, at 
least a first subsection including a detected vehicle and

20.3 the light sources configured to have one or more 
controllable light characteristics, 20.10 at least a second subsection not including the detected 

vehicle,

20.4

wherein a first light source of the more than one light 
sources at a first angle is less visually disturbing to 
traffic than a second light source of the more than one 
light sources aimed at a second angle, different from the 
first angle;

20.11
determine optimal use of the differently aimed 
directional light sources to maximize vehicle operator 
visibility in at least the second subsection, 

20.5
control circuitry configured to adjust the at least one light 
characteristic of at least one of the directional light
sources;

20.12
while minimizing a disturbing effect, resulting from the 
illumination output, on the vision of other traffic in at 
least the first subsection

20.6 one or more sensors configured to sense information: 20.13 direct the control circuitry to adjust the directional light 
sources to achieve the determined optimal use.

Petitioner’s Demonstrative Exhibit
Not Evidence



IPR2023-00197: ’503 Patent – Independent Claim 59 

6Pet., pp. 55-64, 87-11.

Issued 
Claim 59 Limitation Issued 

Claim 59 Limitation

59.P A vehicle headlight system, comprising: 59.7

wherein the at least one processor is configured to: 
process the sensor data to identify a first subsection, of a 
field of view, that includes at least a portion of the 
second vehicle

59.1 one or more headlamps affixed to a first vehicle, 59.8 determine light output for the headlight system that aims 
illumination at the first subsection, 

59.2
each headlamp including at least three directional 
light sources having different aimings relative to 
the first vehicle, 

59.9
the illumination aimed at the first subsection substantially 
resulting in light below a first predefined illuminance in 
the first subsection, and

59.3 the light sources having one or more controllable 
illumination characteristics; 59.10 that aims illumination at one or more second subsections 

of the field of view to either side of the first subsection,

59.4 one or more sensors configured to sense 
information: 59.11

the illumination aimed at the one or more second 
subsections substantially resulting in light above the first 
predefined illuminance in the one or more second 
subsections; and

59.5 at least a portion of the sensed information 
indicating a second vehicle, and 59.12 instruct adjustment of one or more of the light sources to 

achieve the determined output.

59.6 communicate sensor data reflecting the sensed 
information to at least one processor;

Petitioner’s Demonstrative Exhibit
Not Evidence



Grounds Based on Karlsson and Harbers

7

Harbers, EX1011, FIG. 1B (annotated).
Karlsson, EX1010, FIG. 3, FIG. 14 (annotated).

Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 18-48; Jiao First Dec., EX1003, ¶¶99-108, 332-418.



Karlsson’s Headlamps Control Multiple Light Beam Subsections 

8Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson, EX1010, FIG. 14 (annotated).

Karlsson, EX1010, 19:29-34.

Pet., pp. 18-20, 76-79, 99-111; Jiao First Dec., EX1003, ¶¶99-104, 333-342, 407-418.  

Karlsson, EX1010, 9:19-26.



Harbers’s System Uses an LED Array on Curved Substrate to 
Generate Headlights with Multiple Beam Segments

9Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 21, 80-87, 88-92; Jiao First Dec., EX1003, ¶¶137-143. 

Harbers, EX1011, FIG. 2 (annotated).

Harbers, EX1011, 7:26-33.

Harbers, EX1011, 7:15-19.



IPR2023-00197: Harbers Discloses Light Sources Aimed at Different 
Angles ([20.2]/[59.2])

10Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00197

[20.2]: “each headlamp including 

at least three directional light 

sources aimed at different 

angles relative to the vehicle” 

[59.2]: “each headlamp including 

at least three directional light 

sources having different 

aimings relative to the first 

vehicle” 

Pet., pp. 34-36, 56, 88-91; POR, pp. 65-67; Pet. Reply, pp. 6-8.



Motivation to Combine Harbers’s Curved Substrate with Karlsson

11Petitioner’s Demonstrative Exhibit
Not Evidence

Harbers, EX1011, FIG. 2 (annotated).

Jiao First Dec., EX1003, ¶354.

Pet., pp. 80-87, 90-92; Jiao First Dec., EX1003, ¶¶343-359, 373-392; Pet. Reply, pp. 9-10; Jiao Second Dec., EX1051, ¶¶146-150.   

Petition, p. 90.



Motivation to Combine Harbers’s Curved Substrate with Karlsson

12Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 80-87; Jiao First Dec., EX1003, ¶¶343-359, 373-392; POR, p. 62; Pet. Reply, pp. 9-10; Jiao Second Dec., EX1051, ¶146-150.   

Jiao Second Dec., EX1051, ¶¶149-150.

Patent Owner’s Argument
POR, p. 62.



13

Pet. Reply, p. 10.

Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 
1373, 1381 (Fed. Cir. 2023).

Petitioner’s Demonstrative Exhibit
Not Evidence

“Separate” Motivation Is Not Required for the Hardware Modification

Pet. Reply, pp. 10-11; Jiao Second Dec., EX1051, ¶¶84, 146-147.   

Inst. Decision, p. 20.



IPR2023-00197: First Subsection Including a Detected Vehicle and Second 
Subsection Not Including a Detected Vehicle ([20.9]-[20.10]/[59.7])

14Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00197
[20.9]-[20.10]: “the processor 

…configured to: process the sensor 

data to determine, within a field-of-

view, at least a first subsection 

including a detected vehicle and at 

least a second subsection not 

including the detected vehicle” 

[59.7]: “processor is configured to: 

process the sensor data to identify a 

first subsection, of a field of view, 

that includes at least a portion of the 

second vehicle” 

Pet., pp. 43-46; POR, pp. 48-49; Pet. Reply, pp. 18-20. 



Karlsson’s Headlight System Determines a First Subsection Including a 
Detected Vehicle ([20.9]-[20.10]/[59.7])

15Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson, EX1010, 9:18-26.

Karlsson, EX1010, 5:16-23.

Pet., pp. 99-100; POR, p. 70; Pet. Reply, pp. 24-25; Jiao Second Dec., EX1051, ¶¶139-144. 

Petition, p. 99.



16Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 99-100; POR, p. 70; Pet. Reply, pp. 24-25; Jiao Second Dec., EX1051, ¶¶139-144. 

Patent Owner’s Argument 
POR, pp. 70-71.

Karlsson’s Headlight System Determines a First Subsection Including a 
Detected Vehicle ([20.9]-[20.10]/[59.7])



IPR2023-00197: First Subsection Including a Detected Vehicle ([20.9]-[20.10]/[59.7])

17Petitioner’s Demonstrative Exhibit
Not Evidence

Turk Depo. Transcript, EX1052, 40:8-18.

Pet. Reply, pp. 18-20, 24-25; Jiao Second Dec., EX1051, ¶¶71-77, 139-144; POR, pp. 49, 70; Turk Second Dec., EX2006, ¶¶163, 227.

Pet. Reply, p. 18.

The Claims Do Not Recite How The Vehicle Is Detected

Jiao Second Dec., EX1051, ¶73.



18Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 99-100; POR, p. 70; Pet. Reply, pp. 24-25; Jiao Second Dec., EX1051, ¶¶139-144. 

’503 Patent, EX1001, 52:66-53:2. 

Jiao Second Dec., EX1051, ¶143.

’503 Patent, EX1001, 50:53-58.

Karlsson’s Headlight System Determines a First Subsection Including a 
Detected Vehicle ([20.9]-[20.10]/[59.7])

Karlsson Detects a Vehicle Using the Same Technique Described in the ’503 Patent 



Grounds Based on Beam and Thominet

19Pet., pp. 12-16, 25-49; Jiao First Dec., EX1003, ¶¶74-87, 117-193. 

Beam, EX1005, FIGs. 1, 1C, 1D  (annotated).

Thominet, EX1006, FIG. 1 (annotated).

Petitioner’s Demonstrative Exhibit
Not Evidence



Beam’s Headlamps Control Multiple Light Beam Subsections 
Using LEDs and SLMs Together

20Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 12-14, 33-49; Jiao First Dec., EX1003, ¶¶74-82.

Beam, EX1005, FIGs. 2, 4. Jiao Depo. Transcript, 
EX2026, 74:19-75:6.

Beam, EX1005, Abstract.



Even Dr. Turk Agrees Beam Uses LEDs and SLMs together

21Petitioner’s Demonstrative Exhibit
Not Evidence

Beam, EX1005, claim 4.

Turk Depo. Transcript, 
IPR2022-01586, EX1054, 89:13-90:1.

Pet. Reply, pp. 28-29; Jiao Second Dec., EX1051, ¶¶54-57.



Thominet’s System Uses an LED Array on Curved Substrate

22Petitioner’s Demonstrative Exhibit
Not Evidence

Thominet, EX1006, FIG. 1 (annotated).

Thominet, EX1006, ¶18.

Thominet, EX1006, ¶17.

Pet., pp. 9, 15, 25-33; Jiao First Dec., EX1003, ¶¶83-87.

’503 Patent, EX1001, FIG. 15. 



Thominet’s System Controls Multiple Beam Segments

23Petitioner’s Demonstrative Exhibit
Not Evidence

Thominet, EX1006, FIG. 2.Thominet, EX1006, ¶18.

Thominet, EX1006, ¶20.

Pet., pp. 15, 25-33; Jiao First Dec., EX1003, ¶¶83-87, 128-134.

Thominet, EX1006, ¶4.



IPR2023-00197: Light Sources Aimed at Different Angles ([20.2]/[59.2])

24Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00197

[20.2]: “each headlamp including 

at least three directional light 

sources aimed at different 

angles relative to the vehicle” 

[59.2]: “each headlamp including 

at least three directional light 

sources having different 

aimings relative to the first 

vehicle” 

Pet., pp. 34-36, 56, 88-92; POR, pp. 65-67; Pet. Reply, pp. 6-8.



Motivation to Combine Thominet’s Curved Substrate with Beam

25Petitioner’s Demonstrative Exhibit
Not Evidence

Thominet, EX1006, FIG. 1 (annotated).

Pet., pp. 25-35; Jiao First Dec., EX1003, ¶¶123-141, 153-170; Pet. Reply, pp. 9-11; Jiao Second Dec., EX1051, ¶¶84-87. 

Jiao First Dec., EX1003, ¶164.

Petition, p. 35.



Motivation to Combine Thominet’s Curved Substrate with Beam

26Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 25-35; Jiao First Dec., EX1003, ¶¶123-141, 153-170; POR, p. 39; Pet. Reply, pp. 9-11; Jiao Second Dec., EX1051, ¶¶84-87. 

Jiao Second Dec., EX1051, ¶87.

Patent Owner’s Argument
POR, p. 41.



IPR2023-00197: First Subsection Including a Detected Vehicle and Second 
Subsection Not Including the Detected Vehicle ([20.9]/[59.7]/[59.10])

27Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00197
[20.9]-[20.10]: “the processor 

…configured to: process the sensor 

data to determine, within a field-of-

view, at least a first subsection 

including a detected vehicle and at 

least a second subsection not 

including the detected vehicle” 

[59.7], [59.10]: “processor is configured 

to: process the sensor data to identify a 

first subsection, of a field of view, that 

includes at least a portion of the 

second vehicle; … [and] aims 

illumination at one or more second 

subsections of the field of view to either 

side of the first subsection” 

Pet., pp. 43-45; POR, pp. 48-49; Pet. Reply, pp. 18-21. 



Beam’s Headlight System Determines a First Subsection Including a 
Detected Vehicle ([20.9]/[59.7])

28Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 43-46; POR, p. 49; Turk Second Dec., EX2006, ¶¶162-163; Pet. Reply, pp. 18-20; Jiao Second Dec., EX1051, ¶¶71-77.    

Beam, EX1005, 6:14-19.

Beam, EX1005, FIGs. 1C, 1D (annotated).
Petition, p. 43.



29Petitioner’s Demonstrative Exhibit
Not EvidencePet. Reply, pp. 19-20; Jiao Second Dec., EX1051, ¶77. 

Beam detects vehicles via thresholding light input

Jiao Second Dec., EX1051, ¶77.

Beam’s Headlight System Determines a First Subsection Including a 
Detected Vehicle ([20.9]/[59.7])

Patent Owner’s Argument
POR, p. 49.



30Petitioner’s Demonstrative Exhibit
Not Evidence

Beam, EX1005, FIGs. 1C, 1D (annotated).

Beam, EX1005, 5:46-54.

Pet., pp. 43-46; POR, pp. 53; Turk Second Dec., EX2006, ¶¶173-174; Pet. Reply, pp. 20-21; Jiao Second Dec., EX1051, ¶¶78-83.

Petition, pp. 45-46.

Beam’s Headlight System Determines a Second Subsection Not Including the 
Detected Vehicle ([20.9]-[20.10])



31Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 43-46; POR, p. 53; Turk Second Dec., EX2006, ¶¶173-174; Pet. Reply, pp. 20-21; Jiao Second Dec., EX1051, ¶¶78-83.

Beam’s Headlight System Determines a Second Subsection Not Including the 
Detected Vehicle ([20.9]-[20.10])

Patent Owner’s Argument
POR, p. 53.

•••



32Petitioner’s Demonstrative Exhibit
Not EvidencePet. 43-46; POR, pp. 53; Turk Second Dec., EX2006, ¶¶173-174; Pet. Reply, pp. 20-21; Jiao Second Dec., EX1051, ¶¶78-83. 

Beam, EX1005, FIGs. 1C, 1D 
(annotations from p. 21 of Pet. Reply).

Jiao Second Dec., EX1051, ¶78.

Jiao Second Dec., EX1051, ¶80.

Beam’s Headlight System Determines a Second Subsection Not Including the 
Detected Vehicle ([20.9]-[20.10])



IPR2023-00197: Determining Light Output [59.8-59.9]

33Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00197

[59.8]-[59.9]: “determine light output for the headlight 

system that aims illumination at the first subsection 

… resulting in light below a first predefined 

illuminance in the first subsection” 

Pet., pp. 58-61; POR, p. 52; Pet. Reply, pp. 21-22. 

Beam-Thominet-Stam



Beam’s Headlight System Determines Light Output [59.8]

34Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 51-52, 58-61; Jiao First Dec., EX1003, ¶253-254; POR, pp. 52, 57; Turk Second Dec., EX2006, ¶172; Pet. Reply, pp. 21-23; 
Jiao Second Dec., EX1051, ¶¶114-117.

Petition, p. 58.

Beam, EX1005, 5:45-54.Beam, EX1005, 4:16-19.

Beam, EX1005, 4:21-25.



Beam’s Headlight System Determines Light Output [59.8]

35Petitioner’s Demonstrative Exhibit
Not Evidence

Jiao, Second Dec., EX1051, ¶115.

Pet., pp. 58-61; Jiao First Dec., EX1003, ¶¶253-254; POR, pp. 52, 57; Turk Second Dec., EX2006, ¶172; Pet. Reply, pp. 21-23; 
Jiao Second Dec., EX1051, ¶¶114-117.

Patent Owner’s Argument
POR, p. 52.



Beam-Thominet-Stam’s Headlight System Aims Light Below a First 
Predefined Illuminance at the First Subsection [59.9]

36Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 51-52, 58-61; Jiao First Dec., EX1003, ¶¶253-254; POR, pp. 52, 57; Turk Second Dec., EX2006, ¶172; Pet. Reply, pp. 21-23; 
Jiao Second Dec., EX1051, ¶¶114-117.

Petition, pp. 51-52 (element [59.9]).

``

Petition, p. 60 (element [59.9]).



37Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 58-61; Jiao First Dec., EX1003, ¶¶253-254; POR, pp. 52, 57; Turk Second Dec., EX2006, ¶172; Pet. Reply, pp. 21-23; Jiao Second Dec., 
EX1051, ¶¶114-117.

Jiao Second Dec., EX1051, ¶116.

Patent Owner’s Argument
POR, p. 57.

Beam-Thominet-Stam’s Headlight System Aims Light Below a First 
Predefined Illuminance at the First Subsection [59.9]



Motivation to Combine Stam with Beam-Thominet [59.8-59.9]

38Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 16, 52-55; Jiao First Dec., EX1003, ¶¶209-210, 262-270.  

Petition, p. 54.

Jiao First Dec., EX1003, ¶266.

Stam, EX1007, FIG. 11 (annotated).



Motivation to Combine Stam with Beam-Thominet [59.8-59.9]

39Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 58-61; Jiao First Dec., EX1003, ¶253-254; POR, pp. 52, 57; Turk Second Dec., EX2006, ¶172; Pet. Reply, pp. 21-22; Jiao Second Dec., 
EX1051, ¶¶114-117.

Jiao Second Dec., EX1051, ¶117.

Patent Owner’s Argument
POR, p. 56.



IPR2023-00197: Reflectors or Lenses (Claims 25/64)

40Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00197

Claim Language Claim Language

25

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 
sources.

64

wherein at least one of the one or 
more headlamps further includes at 
least one of reflectors, refractors, 
or lenses usable to alter the light 
emitted from at least one of the 
light sources as part of the 
instructed adjustment.

Pet., pp. 50-51, 64, 112-113; POR, pp. 26-30, 54; Pet. Reply, pp. 28-29. 



Karlsson Discloses Reflectors or Lens (Claims 25/64)

41Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson, EX1010, 5:4-10.

Petition, p. 112.

Karlsson, EX1010, FIG. 3 (annotated).

Pet., p. 112-113; POR, pp. 26-29; Pet. Reply, pp. 28-30; Jiao Second Dec., EX1051, ¶169. 



Beam Discloses Reflectors or Lens (Claims 25/64)

42Petitioner’s Demonstrative Exhibit
Not Evidence

Beam, EX1005, FIG. 6, claim 4.

Petition, pp. 50-51.

Patent Owner’s Argument, 
POR, pp. 53-54.

Pet. Pet., pp. 50-51, 64; POR, pp. 53-54; Pet. Reply, pp. 28-29; Jiao Second Dec., EX1051, ¶¶50-57, 108-109. 



IPR2023-00197: Road Curvature Claims (Claims 21-23/60-62)

43Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00197

Claim Language Claim Language

21

wherein the processor is further 
configured to determine at least a 
road curvature …and to direct the 
control circuitry to adjust the 
directional light sources to increase 
illumination in a direction of the 
road curvature.

60

wherein at least one of the at least 
one processors is further configured 
to determine at least a road curvature
… and to determine light output that 
aims illumination in a direction of 
the road curvature.

22/23

wherein the processor is further 
configured to determine at least a 
planned upcoming turn … and to 
direct the control circuitry to 
increase illumination illuminating 
the turn.

61/62

wherein at least one of the at least 
one processors is further configured 
to determine at least a planned 
upcoming turn … and to determine 
light output that illuminates the turn.

Pet., pp. 64-76, 113-126; POR, pp. 58-61; Pet. Reply, pp. 25-26. 



IPR2023-00197: Road Curvature Claims (Claims 21-23/60-62)

44Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 64-76, 113-126; Jiao First Dec., EX1003, ¶¶296-331, 439-469; POR, pp. 59-60, 73; Pet. Reply, pp. 25-27. 

Kobayashi (combined with Beam et al.) and Gotou (combined with Karlsson et al.) 
both disclose increasing illumination in a direction of a road curvature / turn 

Kobayashi, EX1008, FIGs. 1, 10. Gotou, EX1012, FIGs. 8, 9.



Dr. Turk Is Indisputably Not a POSA:
Motion to Exclude

45Petitioner’s Demonstrative Exhibit
Not Evidence



The Federal Circuit’s Kyocera Precedent Is Directly on Point Here

46Petitioner’s Demonstrative Exhibit
Not Evidence

Pet. Motion to Exclude, p. 12.

Pet. MTE, pp. 1-15; Pet. Reply, pp. 2-5; Jiao Second Dec., EX1051, ¶¶10-49. 



The Parties Agreed on the POSA Definition

47Petitioner’s Demonstrative Exhibit
Not EvidencePet. MTE, pp. 1-15; Pet. Reply, pp. 2-5; Jiao Second Dec., EX1051, ¶¶10-49; PO Sur-Reply, pp. 1-3.

Petition, p. 9 (annotated). POR, p. 14 (annotated).

The Board adopted the POSA definition in this case requires “2 
years of industry experience in the area of automotive 

lighting and lighting-control systems.”



Dr. Jiao and Dr. Turk Agreed on the POSA Definition

48Petitioner’s Demonstrative Exhibit
Not EvidencePet., p. 9; Pet. MTE, pp. 1-15; Pet. Reply, pp. 2-5; Jiao Second Dec., EX1051, ¶¶10-49; PO Sur-Reply, pp. 1-3.

Jiao First Dec., EX1003, ¶42. Turk Dep., EX1052, 21:14-23.

Everyone agrees that the POSA definition in this case requires 
“2 years of industry experience in the area of automotive 

lighting and lighting-control systems.”



Dr. Turk Is Not a POSA

49Petitioner’s Demonstrative Exhibit
Not EvidencePet. MTE, pp. 1-15; Pet. Reply, pp. 2-5; Jiao Second Dec., EX1051, ¶¶10-49; PO Sur-Reply, pp. 1-3.

Dr. Turk does not have “2 years of  industry experience 
in the area of automotive lighting and lighting-control systems.”

Patent Owner’s Argument, 
PO Sur-Reply, p. 2 (annotated).



Dr. Turk Is Not a POSA

50Petitioner’s Demonstrative Exhibit
Not EvidencePet. MTE, pp. 1-15; Pet. Reply, pp. 2-5; Jiao Second Dec., EX1051, ¶¶10-49; PO Sur-Reply, pp. 1-3.

Jiao Second Dec., EX1051, ¶28. Pet. MTE, p. 8.



Dr. Turk Is Not a POSA

51Petitioner’s Demonstrative Exhibit
Not EvidencePet. MTE, pp. 1-15; Pet. Reply, pp. 1-5; Jiao Second Dec., EX1051, ¶¶10-49; PO Sur-Reply, pp. 1-3.

Dr. Turk does not have “2 years of  industry experience 
in the area of automotive lighting and lighting-control systems.”

Turk Dep., EX1054, 54:9-15. Turk CV, EX2002, pp. 3-4.



Motion to Exclude: Dr. Turk Is Not a POSA

52Petitioner’s Demonstrative Exhibit
Not Evidence

Dr. Turk does not have “2 years of  industry experience 
in the area of automotive lighting and lighting-control systems.”

Turk CV, EX2002, pp. 3-4.

EX1064, FIG. 1. EX1051, ¶43. 

Pet. MTE, pp. 1-15; Pet. Reply, pp. 1-5; Jiao Second Dec., EX1051, ¶¶10-49; PO Sur-Reply, pp. 1-3.



Motion to Exclude: Dr. Turk Is Not a POSA

53Petitioner’s Demonstrative Exhibit
Not EvidencePet. MTE, pp. 1-15; PO Opp. to MTE, pp. 1-2.

Petition, p. 9.
Kyocera Senco Indus. Tools Inc. v. Int’l Trade 

Comm’n, 22 F.4th 1369, 1375-76 (Fed. Cir. 2022).

Petitioner: Kyocera:



Motion to Exclude: Dr. Turk Is Not a POSA

54Petitioner’s Demonstrative Exhibit
Not EvidencePet. MTE, pp. 1-15; PO Opp. to MTE, pp. 1-2.

Turk Depo. Transcript, 
EX1052, 126:6-15.

Pet. MTE, pp. 8-9.



Volkswagen Group of America, Inc. & Porsche Cars North America, Inc.
v. 

Yechezkal Evan Spero

Sterne, Kessler, Goldstein & Fox P.L.L.C.

IPR2023-00328, IPR2023-01320
U.S. Patent No. 10,894,503

Petitioner’s Demonstratives
55Petitioner’s Demonstrative Exhibit

Not Evidence



IPR2023-00328: Agenda (Independent Claims 26/65)

56POR, pp. 20-77.  
Petitioner’s Demonstrative Exhibit

Not Evidence

1. A POSA would have been motivated to combine: 1) Harbers’s curved substrate with 
Karlsson; and 2) Thominet’s curved substrate with Beam.

2. Beam-Thominet discloses a headlight system that determines illumination “for at least a 
second subsection of the field-of-view not including the other vehicle.” [26.5]

3. Karlsson-Harbers and Beam-Thominet-Stam disclose a headlight system that determines 
an illumination level that “substantially illuminates the first subsection below a predefined 
illuminance.”  [26.4-26.6]/[65.3-65.6]

4. The Karlsson-Harbers and Beam-Thominet grounds render obvious all dependent claims:

 Road curvature claims,

 Yellowish/blueish illumination and fog/snow claims, and
 Third subsection/spotlighting for pedestrian/sign claims.



IPR2023-00328: ’503 Patent – Independent Claim 26

57Pet., pp. 17-35, 86-106.

Issued
Claim 26 Limitation Issued

Claim 26 Limitation

26.P
A method for generating a headlight beam in an adaptive 
headlight system that provides illumination to at least a portion 
of a field-of-view, comprising:

26.6
determining a control strategy for controlling one or more 
directional light clusters in a headlight assembly to create an 
output headlight beam meeting the determined illumination 
requirements, 

26.1 utilizing one or more sensors of a vehicle including the adaptive 
headlight system to obtain and provide data 26.7

the headlight beam spatial light distribution shaped to provide 
high beam illumination for a driver of the vehicle, in at least the 
second subsection,

26.2
predefined as relevant to a determination of illumination 
requirements for the field-of-view, the data including data 
indicative of at least one of one or more other vehicles or a 
pedestrian;

26.8 while mitigating glaring light illuminating at least the first 
subsection including detected other vehicles or pedestrians;

26.3 determining illumination requirements for the field-of-view based 
on the data sensed by the sensors, 26.9

sending control signals implementing the control strategy to an 
electronic control circuitry configured to operate the light-
clusters; and

26.4

including determining illumination for at least a first subsection 
of the field-of-view including the other vehicle or pedestrian, as 
indicated by the sensor data, and including determining 
illumination for at least a first subsection of the field-of-view 
including the other vehicle or pedestrian, as indicated by the 
sensor data, and

26.10
controlling the light clusters via the electronic control circuitry to 
collectively emit the headlight beam meeting the determined 
illumination requirements.

26.5 for at least a second subsection of the field-of-view not including 
the other vehicle or pedestrian;

Petitioner’s Demonstrative Exhibit
Not Evidence



IPR2023-00328: ’503 Patent – Independent Claim 65

58Pet., pp. 42-52, 86-106.

Issued 
Claim 65 Limitation Issued 

Claim 65 Limitation

65.P
A method for generating a headlight beam in an adaptive 
headlight system that provides illumination to at least a 
portion of a field-of-view, comprising:

65.6 that substantially illuminates the first subsection below a 
predefined illuminance, and

65.1 utilizing one or more sensors of a first vehicle to obtain and 
provide data, 65.7 determining an illumination level for the one or more 

second subsections

65.2 the data including data indicating at least a second vehicle; 65.8 that substantially illuminates the one or more second 
subsections above the predefined illuminance;

65.3 determining illumination for at least a first subsection 
including the second vehicle and 65.9

determining control instructions for controlling one or more 
directional light sources included in the adaptive headlight 
system to achieve the determined illumination levels for at 
least the first and one or more second subsections; and

65.4 at least one or more second subsections, to either side of 
the first subsection, 65.10 controlling the light sources to emit the headlight beam in 

accordance with the control instructions.

65.5 including determining an illumination level for the first 
subsection

Petitioner’s Demonstrative Exhibit
Not Evidence



IPR2023-00328: Motivation to Combine Karlsson-Harbers and Beam-Thominet 

59Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 10-17, 81-86; Jiao First Dec., EX1003, ¶¶121-139, 445-460; POR, pp. 22-39; Pet. Reply, pp. 12-18; Jiao Second Dec., EX1051, ¶¶75-95, 
135-148.

Beam, EX1005, FIG. 1 (annotated). 
Thominet, EX1006, FIG. 1 (annotated).

Karlsson, EX1010, FIG. 3, (annotated).
Harbers, EX1011, FIG. 2 (annotated).

Karlsson-Harbers and Beam-Thominet are combined for at 
least the same reasons as applied in the -197 proceeding.



IPR2023-00328: One or More Directional Light Clusters/Sources ([26.6]/[65.9])

60Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 23-25, 49, 78, 96-102, 115-117; Jiao First Dec., EX1003, ¶¶157-165, 489-496. 

IPR2023-00197 IPR2023-00328
[20.2]: “each 

headlamp including 

at least three 

directional light 

sources aimed at 

different angles

relative to the 

vehicle” 

[59.2]: “each 

headlamp including 

at least three 

directional light 

sources having 

different aimings 

relative to the first 

vehicle” 

[26.6]: “determining a 

control strategy for 

controlling one or more 

directional light clusters 

in a headlight assembly to 

create an output headlight 

beam …”

[65.9]: “determining control 

instructions for controlling 

one or more directional 

light sources included in 

the adaptive headlight 

system to achieve the 

determined illumination 

levels …”



IPR2023-00328: One or More Directional Light Clusters/Sources ([26.6]/[65.9])

61Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 27-31, 49, 78, 96-102, 115-117; Jiao First Dec., EX1003, ¶¶157-165, 489-496. 

Karlsson-Harbers and Beam-Thominet disclose directional light clusters/sources 
for the same reasons as applied to claim element [20.2] in the -197 proceeding.

Karlsson, EX1010, FIG. 14 (annotated).
Harbers, EX1011, FIG. 2 (annotated).

Beam, EX1005, FIG. 4.
Thominet, EX1006, FIG. 1 (annotated).



IPR2023-00328: Second Subsection Not Including the Detected Vehicle ([26.4]-[26.5])

62Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 23-27; POR, pp. 41; Pet. Reply, pp. 7-8. 

IPR2023-00197 IPR2023-00328
[20.9]-[20.10]: “the processor 

…configured to: process the sensor 

data to determine … at least a second 

subsection not including the 

detected vehicle” 

[26.4]-[26.5]: “determining illumination 

… for at least a second subsection of 

the field-of-view not including the 

other vehicle,” 



63Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 23-27; POR, p. 41; Turk Second Dec., EX2006, ¶¶175-176; Pet. Reply, pp. 7-8; Second Jiao Dec., EX1051, ¶¶66-71.

Beam-Thominet discloses the second 
subsection for the same reasons as applied to 

claim elements [20.9]-[20.10] in the -197 
proceeding.

Pet. Reply, p. 8.

IPR2023-00328: Second Subsection Not Including the Detected Vehicle ([26.4]-[26.5])

Petition, p. 25.

Beam, EX1005, FIGs. 1C, 1D
(annotations from Pet. Reply, p. 8)



64Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00328: Determining Illumination for a First Subsection to Meet Illumination 
Requirements ([26.4]-[26.6]) and to Illuminate Below a Predefined Illuminance ([65.3]-[65.6])

Pet., pp. 23-31, 43, 91-102; POR, pp. 40, 58-64; Pet. Reply, pp. 6-7, 10-12. 

IPR2023-00197 IPR2023-00328

[59.8]-[59.9]: “determine 

light output for the 

headlight system that aims 

illumination at the first 

subsection … resulting in 

light below a first 

predefined illuminance in 

the first subsection” 

[26.4]-[26.6]: “including 

determining illumination

for at least a first 

subsection of the field-of-

view including the other 

vehicle … create an 

output headlight beam 

meeting the determined 

illumination 

requirements” 

[65.3]-[65.6]: “determining 

illumination for at least a 

first subsection including … 

determining an 

illumination level for the 

first subsection that 

substantially illuminates 

the first subsection 

below a predefined 

illuminance,” 



65Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson’s Headlight System Determines Illumination for 
a First Subsection ([26.4]/[65.3])

Karlsson, EX1010, FIG. 14 (annotated).

Pet., pp. 91-102; Jiao First Dec., EX1003, ¶¶478-495; POR, pp. 58-64; Turk Second Dec., ¶¶259-279; Pet. Reply, pp. 10-12; 
Jiao Second Dec., EX1051, ¶¶124-129.

Petition, pp. 92-93.



66Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson’s Headlight System Illuminates the First Subsection to Meet Illumination 
Requirements ([26.6]) and Below a Predefined Illuminance ([65.6])

Pet., pp. 91-102; Jiao First Dec., EX1003, ¶¶478-495; POR, pp. 58-64; Turk Second Dec., ¶¶259-279; Pet. Reply, pp. 10-12; 
Jiao Second Dec., EX1051, ¶¶124-129.

Petition, p. 96. Petition, p. 109.



67Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson’s Headlight System Determines Illumination for a First Subsection to Meet Illumination 
Requirements ([26.4]-[26.6]) and to Illuminate Below a Predefined Illuminance ([65.3]-[65.6])

Pet., pp. 91-102; Jiao First Dec., EX1003, ¶¶478-495; POR, pp. 58-64; Turk Second Dec., ¶¶259-279; Pet. Reply, pp. 10-
12; Jiao Second Dec., EX1051, ¶¶124-129.

Patent Owner’s Argument, 
Turk Second Dec., EX2006, ¶¶260-261.

Jiao Second Dec., EX1051, ¶128.

Jiao Second Dec., EX1051, ¶124.

Karlsson, EX1010, 19:29-34.



Beam’s Headlight System Determines Illumination ([26.4]-[26.6]/[65.3]-[65.6])

68Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 23-31, 43; POR, pp. 40; Pet. Reply, pp. 6-7; Jiao Second Dec., EX1051, ¶¶63-65. 

Beam-Thominet discloses claim elements [26.4]-[26.6] and Beam-Thominet-
Stam discloses claim elements [65.3]-[65.6] for similar reasons as applied to 

claim elements [59.8]-[59.9] in the -197 proceeding.

Beam, EX1005, 5:45-54.Petition, p. 27, see also p. 45.

Beam, EX1005, 4:21-25.



IPR2023-00328: Road Curvature Claims (Claims 32-36, 70)

69Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00328

Claim Language Claim Language

32

wherein the determining illumination 
requirements further includes determining 
illumination for an upcoming curve … 
wherein the determining the control 
strategy further comprises … controlling 
the directional light clusters to create an 
output headlight beam that illuminates 
around the curve.

33/35

wherein the determining illumination 
requirements further includes determining 
illumination for an upcoming turn … 
wherein the determining the control 
strategy further comprises … controlling 
the directional light clusters to create an 
output headlight beam that illuminates 
the turn.

34/36

wherein the determining illumination 
further includes … increases 
illumination of an upcoming turn … 
wherein the determining the control 
instructions further comprises … 
controlling one or more of the directional 
light sources to achieve illumination of 
the turn.

70

wherein the determining illumination 
further includes … increases 
illumination of an upcoming curve … 
wherein the determining the control 
instructions further comprises … 
controlling one or more of the directional 
light sources to achieve illumination 
around the curve.

Pet., pp. 53-62, 125-134; POR, pp. 46-50, 68-69; Pet. Reply, pp. 19-24. 



IPR2023-00328: Road Curvature Claims (Claims 32-36, 70)

70Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson-Harbers-Gotou and Beam-Thominet-Kobayashi disclose the road curvature 
claims for the same reasons as applied in the -197 proceeding.

Kobayashi, EX1008, FIGs. 1, 10.Gotou, EX1012, FIGs. 8, 9.

Pet., pp. 53-62; Jiao First Dec., EX1003, ¶¶310-351, 623-649; POR, pp. 46-50, 68-69; Turk Second Dec., EX2006, 
¶¶206-211; Pet. Reply, pp. 19-24; Jiao Second Dec., EX1051, ¶¶100-109.



IPR2023-00328: Yellowish/Blueish Illumination (Claims 28/68)

71Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00328

Claim Language Claim Language

28

wherein the illumination 
requirements accommodate 
peripheral night vision of the 
driver, by defining bluish 
headlamp illumination along a 
side of a road, while defining 
yellow tinted illumination along 
the road.

68

wherein the determining 
illumination further includes 
determining a yellowish 
illumination color for 
illumination illuminating a road 
within the field-of-view and a 
blueish illumination color for 
illumination illuminating areas off-
road within the field-of-view.

Pet., pp. 67-73, 119-122, POR, pp. 52-53, 65; Pet. Reply, pp. 27-28. 



IPR2023-00328: Yellowish/Blueish Illumination (Claims 28/68)

72Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 67-74, 119-122; Jiao First Dec., EX1003, ¶¶379-408, 584; POR, pp. 52-53, 65; Turk Second Dec., 
EX2006, ¶¶231, 284; Pet. Reply, pp. 27-28; Jiao Second Dec., EX1051, ¶¶110-113.

Patent Owner’s Argument
POR, p. 65.

Karlsson-Harbers Beam-Thominet-Harbers

Patent Owner’s Argument
POR, p. 53.

Patent Owner Contests the Motivation to Combine Harbers’s 
Colored Beam Segments



Harbers Discloses Yellowish/Blueish Illumination (Claims 28/68)

73Petitioner’s Demonstrative Exhibit
Not Evidence

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

Harbers, EX1011, 6:3-7.
Pet., pp. 67-74, 119-122; Jiao First Dec., EX1003, ¶¶379-408, 584; POR, pp. 52-53, 65; Turk Second Dec., 
EX2006, ¶¶231, 284; Pet. Reply, pp. 27-28; Jiao Second Dec., EX1051, ¶¶110-113.

Petition, p. 120.



Harbers’s Colored LEDs are Compatible with Karlsson

74Petitioner’s Demonstrative Exhibit
Not Evidence

Pet. Reply, p. 17.

-197 POR, Paper 18, pp. 62-63, 74; -328 POR, Paper 20, pp. 34-37; -335 POR, Paper 19, pp. 81-82.; -197 Pet. Reply, Paper 
22, pp. 17-18; -197 Jiao Second Dec., EX1051, ¶¶58-60, 162; -328 Pet. Reply, Paper 25, pp. 17-18, 30; -328 Jiao Second 
Dec., EX1051, ¶¶119-120, 146-148; -335 Pet. Reply, Paper 24, pp. 25-26; -335 Jiao Second Dec., EX1051, ¶¶151-153.

-328 Jiao Second Dec., EX1051, ¶120.-328 Jiao Second Dec., EX1051, ¶119.



IPR2023-00328: Motivation to Combine Harbers with Beam-Thominet-Stam

75Petitioner’s Demonstrative Exhibit
Not Evidence

Jiao First Dec., EX1003, ¶379.
Harbers, EX1011, FIG. 1B (annotated).

Pet., pp. 67-73; Jiao First Dec., EX1003, ¶¶379-391; POR, pp. 53-54; Turk Second Dec., EX2006, ¶¶232-233; 
Pet. Reply, pp. 27-28; Jiao Second Dec., EX1051, ¶¶111-113.



Harbers’s Colored LEDs are Compatible with Beam-Thominet 
and Beam-Thominet-Stam

76Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 67-74, 119-122; Jiao First Dec., EX1003, ¶¶379-408, 584; POR, pp. 52-53, 65; Turk Second Dec., 
EX2006, ¶¶231, 284; Pet. Reply, pp. 27-28; Jiao Second Dec., EX1051, ¶¶110-113.

Jiao Second Dec., EX1051, ¶112.

Jiao First Dec., EX1051, ¶384.



IPR2023-00328: Yellowish Beam for Fog/Snow (Claims 29/69)

77Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00328

Claim Language Claim Language

29

wherein the illumination 
requirements accommodate 
sensed fog or snow 
environmental conditions by 
defining a shift of at least a 
portion of the headlight beam 
towards yellow.

69

wherein the data includes data 
indicating fog or snow 
environmental conditions and the 
determining illumination includes 
determining a shift of at least a 
portion of the light output from 
the headlight system towards 
yellow.

Pet., pp. 75-77, 122-124, POR, pp. 54, 56, 66-67; Pet. Reply, pp. 28-29. 



Harbers Discloses Yellowish Beam for Fog/Snow (Claims 29/69)

78Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 75-77, 122-124; Jiao First Dec., EX10003, ¶¶379-432, 588-602; POR, pp. 54, 56, 66-67; Turk Second Dec., EX2006, ¶¶235-236; 
Pet. Reply, pp. 28-29; Jiao Second Dec., EX1051, ¶¶114-117. 

•••

Patent Owner’s Argument
POR, p. 54-56.

Patent Owner’s Argument
POR, p. 66.

Karlsson-Harbers Beam-Thominet-Harbers

Patent Owner alleges that Harbers does not disclose sensed fog/snow



Harbers Discloses Yellowish Beam for Fog/Snow (Claims 29/69)

79Petitioner’s Demonstrative Exhibit
Not Evidence

Harbers, EX1011, 10:6-14. Braun, EX1009, 25:20-25.

Jiao First Dec., EX1003, ¶410.

Pet., pp. 75-77, 122-124; Jiao First Dec., EX10003, ¶¶379-432, 588-602; POR, pp. 54, 56, 66-67; Turk Second Dec., EX2006, ¶¶235-236; 
Pet. Reply, pp. 28-29; Jiao Second Dec., EX1051, ¶¶114-117. 

Petition, p. 76.



IPR2023-00328: Third Subsection/Spotlighting (Claims 66/67)

80Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00328

Claim Language Claim Language

66

wherein the data includes data 
indicating a pedestrian and 
wherein the determining 
illumination includes determining 
an illumination level, for at least 
a third subsection including the 
pedestrian.

67

wherein the data includes data 
indicating a road-sign wherein 
the determining illumination 
includes determining an 
illumination level, for at least a 
third subsection including the 
road-sign.

Pet., pp. 62-66, 134-140; POR, pp. 50-51; Pet. Reply, pp. 24-26. 



Braun Discloses Pattern Recognition for Spotlighting (Claims 66/67)

81Petitioner’s Demonstrative Exhibit
Not Evidence

Braun, EX1009, 24:3-12.

Braun, EX1009, FIG. 6 (annotated).

Pet., pp. 62-66, 134-140; Jiao First Dec., EX1003, ¶¶355-378, 650-676; POR, pp. 50-51, 73-77; Turk Second Dec., EX2006, ¶¶223-227, 317-324; 
Pet. Reply, pp. 24-26; Jiao Second Dec., EX1051, ¶¶177-190. 

Braun, EX1009, 26:31-35.



Motivation to Combine Braun for Spotlighting (Claims 66/67)

82Petitioner’s Demonstrative Exhibit
Not Evidence

Jiao First Dec., EX1003, ¶370.

Beam-Thominet-StamKarlsson-Harbers

Jiao First Dec., EX1003, ¶650.

Pet., pp. 62-67, 134-140; Jiao First Dec., EX1003, ¶¶355-378, 650-676; POR, pp. 50-51, 73-77; Turk Second Dec., EX2006, ¶¶223-227, 317-324; 
Pet. Reply, pp. 24-26; Jiao Second Dec., EX1051, ¶¶177-190. 

Petition, pp. 62-63.Petition, p. 134.



Motivation to Combine Braun for Spotlighting (Claims 66/67)

83Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 62-66, 134-140; Jiao First Dec., EX1003, ¶¶355-378, 650-676; POR, pp. 50-51, 73-77; Turk Second Dec., EX2006, ¶¶223-227, 317-324; 
Pet. Reply, pp. 24-26; Jiao Second Dec., EX1051, ¶¶177-190. 

Jiao Second Dec., EX1051, ¶189.

Patent Owner’s Argument
POR, p. 75.

Karlsson-Harbers



Motivation to Combine Braun for Spotlighting (Claims 66/67)

84Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 62-66, 134-140; Jiao First Dec., EX1003, ¶¶355-378, 650-676; POR, pp. 50-51, 73-77; Turk Second Dec., EX2006, ¶¶223-227, 317-324; 
Pet. Reply, pp. 24-26; Jiao Second Dec., EX1051, ¶¶177-190. 

Patent Owner’s Argument
POR, pp. 50-51.

Jiao Second Dec., EX1051, ¶181.

Beam-Thominet-Stam



Volkswagen Group of America, Inc. & Porsche Cars North America, Inc.
v. 

Yechezkal Evan Spero

Sterne, Kessler, Goldstein & Fox P.L.L.C.

IPR2023-00335, IPR2023-01321
U.S. Patent No. 10,894,503

Petitioner’s Demonstratives
85Petitioner’s Demonstrative Exhibit

Not Evidence



IPR2023-00335: Agenda (Independent Claims 1/37)

86POR, pp. 33-87.  
Petitioner’s Demonstrative Exhibit

Not Evidence

1. A POSA would have been motivated to combine: 1) Harbers’s curved substrate with Karlsson; and 2) 
Thominet’s curved substrate with Beam.

2. Karlsson-Harbers discloses a headlight system that determines subsections, including at least one second 
subsection, in response to sensor data [1.4]/[37.6]. 

3. Karlsson-Harbers and Beam-Thominet-Stam disclose a headlight system that determines an illumination 
for a first subsection resulting in light below a predefined threshold [1.8]-[1.10]/[37.7]-[37.8]. 

4. Karlsson-Harbers discloses a headlight system that Illuminates at least one or more second subsections 
above a predefined threshold value to either side of the first subsection [37.9]. 

5. The Karlsson-Harbers and Beam-Thominet grounds render obvious all dependent claims:

 Reflectors/light modifying element claims, 
 Road curvature claims,
 Colored beam segments claims,
 Vehicle identification/position claims,
 Camera sensor claims, and
 IR/UV wavelength output claims.



IPR2023-00335: ’503 Patent – Independent Claim 1

87Pet., pp. 15-32, 100-120.

Issued
Claim 1 Limitation Issued

Claim 1 Limitation

1.P A vehicle headlight system comprising 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

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

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,

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

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

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

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

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.

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

Petitioner’s Demonstrative Exhibit
Not Evidence



IPR2023-00335: ’503 Patent – Independent Claim 37

88Pet., pp. 58-63, 100-120.

Issued 
Claim 37 Limitation Issued 

Claim 37 Limitation

37.P A vehicle headlight system comprising 37.6 at least a portion of the sensor data indicating a second vehicle within 
the field-of-view; and

37.1 one or more headlamps affixable to a first vehicle; 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,

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

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

37.4 wherein at least two of the light clusters operate to 
create a headlight beam; 37.10 instruct operation of at least two of the light clusters to create the 

adapted headlight beam.

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

Petitioner’s Demonstrative Exhibit
Not Evidence



IPR2023-00335: Motivation to Combine: Karlsson-Harbers and Beam-Thominet 

89Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 10-15, 96-100; Jiao First Dec., EX1003, ¶¶121-139, 549-564; Pet. Reply, pp. 8-12, 22-26; Jiao Second Dec., EX1051, ¶¶70-93, 139-149.

Beam, EX1005, FIG. 1 (annotated). 
Thominet, EX1006, FIG. 1 (annotated).

Karlsson, EX1010, FIG. 3, (annotated).
Harbers, EX1011, FIG. 2 (annotated).

Karlsson-Harbers and Beam-Thominet are combined for the 
same reasons as applied in the -197 proceeding.



90Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 16-18, 58 102-106.

IPR2023-00197 IPR2023-00328 IPR2023-00335
[20.2]: “each 

headlamp 

including at least 

three directional 

light sources 

aimed at 

different angles

relative to the 

vehicle” 

[59.2]: “each 

headlamp 

including at least 

three directional 

light sources 

having different 

aimings relative 

to the first vehicle” 

[26.6]: 

“determining a 

control strategy for 

controlling one or 

more directional 

light clusters in a 

headlight assembly 

to create an output 

headlight beam …”

[65.9]: 

“determining 

control instructions 

for controlling one 

or more 

directional light 

sources included 

in the adaptive 

headlight system 

…”

[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”

IPR2023-00335: Plurality of Light Clusters ([1.2]/[37.2])



91Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson-Harbers and Beam-Thominet disclose a plurality of light clusters

Karlsson, EX1010, FIG. 14 (annotated).
Harbers, EX1011, FIG. 2 (annotated).

Beam, EX1005, FIG. 4.
Thominet, EX1006, FIG. 1 (annotated).

IPR2023-00335: Plurality of Light Clusters ([1.2]/[37.2])

Pet., pp. 15-18, 58, 101-106.



IPR2023-00335: Sensor Data Used to Determine Subsections ([1.4]/[37.6])

92Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 20-22, 59, 108-110; POR, pp. 66-68.

IPR2023-00197 IPR2023-00328 IPR2023-00335
[20.9]-[20.10]: “the 

processor 

…configured to: 

process the sensor 

data to determine, 

within a field-of-view, 

at least a first 

subsection including 

a detected vehicle 

and at least a 

second subsection 

not including the 

detected vehicle” 

[59.7]: “processor is 

configured to: 

process the sensor 

data to identify a 

first subsection, of 

a field of view, that 

includes at least a 

portion of the second 

vehicle” 

[26.4]-[26.6]: 

“determining 

illumination for at 

least a first 

subsection of the 

field-of-view 

including the other 

vehicle … and for at 

least a second 

subsection .. not 

including the other 

vehicle” 

[65.3]-[65.4]: 

“determining 

illumination for at 

least a first 

subsection including

the second vehicle 

and at least one or 

more second 

subsections” 

[1.4]: “the 

subsections 

determined in 

response to 

sensor data, 

wherein the light 

clusters operate to 

create a headlight 

beam;” 

[37.6]: “at least a 

portion of the 

sensor data 

indicating a 

second vehicle 

within the field-of-

view,” 



93Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 108-110; POR, pp. 66-68; Pet. Reply, pp. 20-21; Jiao Second Dec., EX1051, ¶¶130-31.

Karlsson, EX1010, 5:16-23.

Karlsson-Harbers discloses using sensors to determine subsections 
[1.4]/[37.6] for the same reasons as applied in the -197 and -328 proceedings.

IPR2023-00335: Sensor Data Used to Determine Subsections ([1.4]/[37.6])

Karlsson, EX1010, FIG. 3 (annotated).

Karlsson, EX1010, 12:19-24.



94Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335: Determining Light Output/Illumination ([1.8]-[1.10]/[37.7]-[37.8])

Pet., pp. 28-34, 115-122; POR, pp. 33-35, 64-66.; Pet. Reply, pp. 6-7, 18-20. 

IPR2023-00197 IPR2023-00328 IPR2023-00328

[59.8]-[59.9]:

“determine light 

output for the 

headlight system that 

aims illumination at 

the first subsection … 

resulting in light 

below a first 

predefined 

illuminance in the 

first subsection” 

[26.4]-[26.6]:

“determining 
illumination for at least 

a first subsection of 

the field-of-view 

including the other 

vehicle … create an 

output headlight beam 
meeting the 

determined 
illumination 

requirements” 

[65.3]-[65.6]: “… 

determining an 
illumination level for 

the first subsection that 

substantially 

illuminates the first 
subsection below a 

predefined 
illuminance” 

[1.8]-[1.10]: 

“processor is 

configured to … 

determine an 
illumination for at 

least two of the sub-
sections … adapt the 

light emitted from one 

or more of the light-

clusters … that 

provides the 

determined 
illumination”

[37.7]-[37.8]: 

“processor configured 

to: … determine a light 

distribution pattern … 

such that a headlight 

beam adapted to the 

pattern substantially

illuminates a first 
subsection of the field-

of-view … with an 
illuminance below a 

predefined threshold 
value”



95Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 28-34, 115-122; POR, pp. 33-35, 64-66.; Pet. Reply, pp. 6-7, 18-20; Jiao Second Dec., EX1051, ¶¶62-65, 122-129. 

Karlsson-Harbers and Beam-Thominet disclose claim elements [1.8]-[1.10]/[37.7]-
[37.8] for the same reasons as applied in the -197 and -328 proceedings.

IPR2023-00335: Determining Light Output/Illumination ([1.8]-[1.10]/[37.7]-[37.8])

Petition, pp. 115-116
(Karlsson-Harbers). Petition, p. 28

(Beam-Thominet).



IPR2023-00335: At Least One Second Subsection to Either Side of the First 
Subsection Above the Threshold [37.9]

96Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335
[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” 

Pet., pp. 125-128; POR, pp. 67-68.; Pet. Reply, pp. 21-22. 



Karlsson’s Headlight System Illuminates at Least One Second Subsection 
Above Threshold [37.9]

97Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 125-128; POR, pp. 67-68.; Pet. Reply, pp. 21-22; Jiao Second Dec., EX1051, ¶¶132-133. 

Petition, pp. 125-128.
Karlsson, EX1010, FIG. 14 (annotated).



Karlsson’s Headlight System Illuminates at Least One Second Subsection 
Above Threshold [37.9]

98Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 125-128; POR, pp. 67-68.; Pet. Reply, pp. 21-22; Jiao Second Dec., EX1051, ¶¶132-133. 

Patent Owner’s Argument
POR, pp. 67-68.

Pet. Reply, p. 21.

’503 Patent, Claim 37, EX1001, 100:15-26.



99Petitioner’s Demonstrative Exhibit
Not EvidencePOR, pp. 68.; Pet. Reply, pp. 21-22; Jiao Second Dec., EX1051, ¶¶132-133. 

Jiao Second Dec., EX1051, ¶133.

Karlsson’s Headlight System Illuminates at Least One Second Subsection 
Above Threshold [37.9]

Karlsson, EX1010, FIG. 14 (annotated).



IPR2023-00335: Reflectors/Light Modifying Elements (Claims 2-4, 19, 42-44, 58)

100Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335
Claim Language Claim Language

2
“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
“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”

3

“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”

43

“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”

4
“wherein the light modifying element further 
comprises at least one of lenses, diffractors, 
optical devices, … or optical switches”

44
“wherein the light modifying element further 
comprises at least one of lenses, diffractors, optical 
devices, … or optical switches.”

19

“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.”

58

“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 as part of the instructed 
operation.”

Pet., pp. 34-43, 53, 74, 128-135, 148; POR, pp. 35-36, 54-55, 69; Pet. Reply, pp. 12-13, 26.



IPR2023-00335: Reflectors/Light Modifying Elements (Claims 2-4, 19, 42-44, 58)

101Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 34-43, 53, 74, 128-135, 148; POR, pp. 35-36, 54-55, 69; Pet. Reply, pp. 12-13, 26; Jiao Second Dec., EX1051, ¶¶94-95, 154-156.

Karlsson-Harbers and Beam-Thominet disclose the light modifying 
elements/reflectors/lens for the same reasons as applied in the -197 proceeding.

Petition, p. 42.

Petition, p. 135.



IPR2023-00335: Road Curvature Claims (Claims 15-17, 54-56)

102Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335
Claim Language Claim Language

15

wherein the logical controller is further 
configured to determine at least a road 
curvature … and wherein the required 
illumination includes increasing 
illumination in a direction of the road 
curvature.

54

wherein … the at least one processors 
is further configured to determine at 
least a road curvature … and to 
determine a second illumination pattern 
defining increased illumination in a 
direction of the road curvature.

16/17

wherein the logical controller is further 
configured to determine at least a 
planned upcoming turn … and wherein 
the required illumination includes 
increasing illumination illuminating 
the turn.

55/56

wherein … the at least one processors 
is further configured to determine at 
least a planned upcoming turn … and 
to determine a third illumination pattern 
defining increased illumination 
illuminating the turn.

Pet., pp. 74-87, 159-167; POR, pp. 57-60, 83; Pet. Reply, pp. 16-17, 29-30.



IPR2023-00335: Road Curvature Claims (Claims 15-17, 54-56)

103Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 74-87, 159-167; POR, pp. 57-60, 83; Pet. Reply, pp. 16-17, 29-30; Jiao Second Dec., EX1051, ¶¶110-117. 

Karlsson-Harbers-Gotou and Beam-Thominet-Kobayashi disclose the road curvature 
claims for the same reasons as applied in the -197 and -328 proceedings.

Kobayashi, EX1008, FIGs. 1, 10.Gotou, EX1012, FIGs. 8, 9.



IPR2023-00335: Colored Beam Segments (Claims 5/45)

104Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335

Claim Language Claim Language

5

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

45

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 
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.

Pet., pp. 43, 71, 136-138; POR, pp. 36-37, 56-57; Pet. Reply, pp. 13-14. 



Beam-Thominet Discloses Colored Beam Segments (Claims 5/45)

105Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 43-44, 71, 136-138; POR, pp. 36-37, 56-57; Pet. Reply, pp. 13-14; Jiao Second Dec., EX1051, ¶¶96-98. 

Petition, pp. 43-44.

Jiao First Dec., EX1003, ¶¶226, 231.



Beam-Thominet Discloses Colored Beam Segments (Claims 5/45)

106Petitioner’s Demonstrative Exhibit
Not Evidence

Patent Owner’s Argument, 
POR, p. 37.

Pet., pp. 43, 71, 136-138; POR, pp. 36-37, 56-57; Pet. Reply, pp. 13-14; Jiao Second Dec., EX1051, ¶¶96-98. 

Pet. Reply, pp. 13-14.

Jiao Second Dec., EX1051, ¶98.



IPR2023-00335: Vehicle Identification (Claims 11/50)

107Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335

Claim Language Claim Language

11

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.

50

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.

Pet., pp. 47, 72, 141-143; POR, pp. 52, 70-71; Pet. Reply, pp. 14, 28. 



Karlsson’s Headlight System Identifies Vehicles (Claims 11/50)

108Petitioner’s Demonstrative Exhibit
Not Evidence

Petition, pp. 141-142.

Pet., pp. 141-143; POR, pp. 70-71; Pet. Reply, pp. 28; Jiao Second Dec., EX1051, ¶¶159-160. 

’503 Patent, EX1001, 63:37-45.

The ’503 Patent admits pattern recognition 
techniques are known in the art



Karlsson’s Headlight System Identifies Vehicles (Claims 11/50)

109Petitioner’s Demonstrative Exhibit
Not Evidence

Jiao Second Dec., EX1051, ¶160.

Patent Owner’s Argument, 
POR, pp. 70-71.

Pet., pp. 141-143; POR, pp. 70-71; Pet. Reply, p. 28; Jiao Second Dec., EX1051, ¶¶159-160. 



Beam’s Headlight System Identifies Vehicles (Claims 11/50)

110Petitioner’s Demonstrative Exhibit
Not EvidencePet., pp. 47-49, 72; POR, pp. 52; Pet. Reply, pp. 14; Jiao Second Dec., EX1051, ¶¶100. 

Petition, pp. 47-48.
Beam, EX1005, 6:16-27.



Beam’s Headlight System Identifies Vehicles (Claims 11/50)

111Petitioner’s Demonstrative Exhibit
Not Evidence

Patent Owner’s Argument, 
POR, p. 38.

Jiao Second Dec., EX1051, ¶100.

Pet., pp. 47, 72; POR, pp. 52; Pet. Reply, pp. 14; Jiao Second Dec., EX1051, ¶¶100. 

Beam, EX1005, 5:45-54.



IPR2023-00335: Determine Vehicle Position (Claims 7/8)

112Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335

Claim Language Claim Language

7

wherein at least one of the sensors is a 
camera-sensor configured to image 
at least lights indicative of oncoming 
vehicles … and wherein the logical 
controller …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

8

wherein at least one of the sensors is a 
camera-sensor configured to image at 
least lights indicative of preceding 
vehicles … 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

Pet., pp. 44-46, 138-140; POR, pp. 69-71 Pet. Reply, pp. 27-28.



Karlsson’s Headlight System Determines a Vehicle Position (Claims 7/8)

113Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson, EX1010, 5:16-23.

Pet., pp. 138-140; POR, pp. 69-71; Pet. Reply, pp. 27-28; Jiao Second Dec., EX1051, ¶¶157-158. 

Karlsson, EX1010, 12:19-24.
Petition, pp. 138-139.



IPR2023-00335: Camera Sensor (Claims 14/53)

114Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335

Claim Language

14/53

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.

Pet., pp. 52, 74, 147; POR, pp. 71-75; Pet. Reply, pp. 28-29.



Karlsson Discloses a Camera Sensor (Claims 14/53)

115Petitioner’s Demonstrative Exhibit
Not Evidence

Turk Second Dec., EX2006, ¶288.Karlsson, EX1010, 12:19-24.

Pet., pp. 147; POR, pp. 71-75; Pet. Reply, pp. 28-29; Jiao Second Dec., EX1051, ¶¶161. 

Turk’s Admission
IPR2023-00315 Turk Dec., EX1070, ¶173.

Jiao Second Dec., EX1051, ¶161.

Petition, p. 147.



IPR2023-00335: IR/UV Wavelength Light Output (Claims 6/46)

116Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2023-00335

Claim Language Claim Language

6

wherein the headlight beam 
further comprises light in at least 
one of infra-red (IR) or ultra-
violet (UV) wavelengths.

46

wherein the light output from at 
least one headlamp further 
comprises at least one of infrared 
or ultraviolet wavelengths.

Pet., 87-93, 167-171; POR, pp. 61-63, 86-87; Pet. Reply, pp. 17, 30. 



Braun Discloses IR/UV Wavelength Light Output (Claims 6/46)

117Petitioner’s Demonstrative Exhibit
Not Evidence

Braun, EX1009, 14:21-30, FIG. 3.

Pet., 87-93, 167-173; Jiao First Dec., EX1003, ¶506-536, 849-876; POR, pp. 61-63, 86-87; Pet. Reply, pp. 17, 30; 
Jiao Second Dec., EX1051, ¶¶118-121, 172-175.

Jiao First Dec., EX1003, ¶¶506, 865 
(Karlsson-Harbers).

Petition, p. 91.



Braun Discloses IR/UV Wavelength Light Output (Claims 6/46)

118Petitioner’s Demonstrative Exhibit
Not Evidence

Pet., pp. 87-93, 167-171; Jiao First Dec., EX1003, ¶506-536, 849-876; POR, pp. 61-63, 86-87; Pet. Reply, pp. 17, 30; 
Jiao Second Dec., EX1051, ¶¶118-121, 172-175.

•••

Jiao Second Dec., EX1051, ¶¶119-120. 

Patent Owner’s Argument
POR, p. 62.



Appendix

119Petitioner’s Demonstrative Exhibit
Not Evidence



120Petitioner’s Demonstrative Exhibit
Not Evidence

-197 Jiao Second Dec., EX1051, ¶134.

Karlsson, EX1010, 14:5-9.

Karlsson, EX1010, FIG. 6.

Karlsson Discloses Light Sources Aimed at Different Angles ([20.2]/[59.2])

-197 Pet., Paper 1, pp. 77; -197 Jiao First Dec., EX1003, ¶¶368-369; -197 Pet. Reply, Paper 22, p. 8; -197 Jiao Second Dec., EX1051, ¶¶132-135. 



Motivation to Combine Harbers’s Beam Segments with Karlsson

121Petitioner’s Demonstrative Exhibit
Not Evidence

Harbers, EX1011, FIG. 1B (annotated).
-197 Jiao First Dec., EX1003, ¶346.

-197 Pet., Paper 1, pp. 80-87; -328 Pet., Paper 2, pp. 81-86; -335 Pet., Paper 2, pp. 81-86; -197 Jiao First Dec., EX1003, ¶¶343-359;
-328 Jiao First Dec., EX1003, ¶¶445-460; -335 Jiao First Dec., EX1003, ¶¶549-564.



122Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson, EX1010, FIG. 14 (annotated).

Karlsson, EX1010, 19:29-33.

Karlsson’s Adaptive LED Array Does Not Default to “all LEDs on”

Karlsson’s/Harbers’s Headlight Systems Are Fully Compatible

-197 Jiao Second Dec., EX1051, ¶156.

-197 Pet. Reply, Paper 22, pp. 15-17; -197 Jiao Second Dec., EX1051, ¶¶154-161; -328 Pet. Reply, Paper 25, pp. 15-17; -328 Jiao Second Dec., 
EX1051, ¶¶138-145; -335 Pet. Reply, Paper 24, pp. 23-25; -335 Jiao Second Dec., EX1051, ¶¶142-149.   



123Petitioner’s Demonstrative Exhibit
Not Evidence

Karlsson’s Headlight Beam Includes a Second Subsection Not Including a 
Detected Vehicle [20.10]/[26.5]/[65.4]

-328 Pet., Paper 2, pp. 91-102; -328 Jiao First Dec., EX1003, ¶¶478-495; -328 POR, Paper 20, pp. 58-64; -328 Turk Second 
Dec., ¶¶259-279; -328 Pet. Reply, Paper 25, pp. 10-12; -328 Jiao Second Dec., EX1051, ¶¶124-129.

Karlsson, EX1010, 13:33-36.
Karlsson, EX1010, FIG. 14 (annotated).

Karlsson, EX1010, 9:18-22.

-328 Jiao Second Dec., EX1051, ¶128.



124Petitioner’s Demonstrative Exhibit
Not Evidence

-197 Pet. Reply, Paper 22, p. 6.

-197 Jiao Second Dec., EX1051, ¶66.

Beam Discloses Light Sources Aimed at Different Angles ([20.2]/[59.2])

-197 Pet., Paper 1, pp. 23-25; -197 Pet. Reply, Paper 22, pp. 6-7; -197 Jiao First Dec., EX1003, ¶¶70, 147; 
-197 Jiao Second Dec., EX1051, ¶¶50-57, 61-68. 

Jiao Dep. Transcript, 
EX2026, 74:19-75:6.



Motivation to Combine Thominet’s Beam Segments with Beam

125Petitioner’s Demonstrative Exhibit
Not Evidence

Thominet, EX1006, FIG. 2 (annotated).

-197 Pet., Paper 1, pp. 25-33; -328 Pet., Paper 2, pp. 10-17; -335 Pet., Paper 2, pp. 10-15; -197 Jiao First Dec., EX1003, ¶¶123-141;
-328 Jiao First Dec., EX1003, ¶¶121-139; -335 Jiao First Dec., EX1003, ¶¶121-139.



126Petitioner’s Demonstrative Exhibit
Not Evidence

-197 Pet. Reply, Paper 22, pp. 12-15; -197 Jiao Second Dec., EX1051, ¶¶90-107; -328 Pet. Reply, Paper 25, pp. 12-15; -328 Jiao Second Dec., 
EX1051, ¶¶77-95; -335 Pet. Reply, Paper 24, pp. 8-10; -335 Jiao Second Dec., EX1051, ¶¶76-93.   

-197 Jiao Second Dec., EX1051, ¶15.

PO is Wrong about Beam’s “Maximum Intensity” Statements

Beam’s/Thominet’s Headlight Systems Are Fully Compatible

Patent Owner’s Argument
-197 POR, Paper 18, p. 46.



127Petitioner’s Demonstrative Exhibit
Not Evidence

Beam, EX1005, Abstract.

Beam’s/Thominet’s Headlight Systems Are Fully Compatible

Beam controls the angular position of microbeams 

-197 Pet. Reply, Paper 22, pp. 12-15; -197 Jiao Second Dec., EX1051, ¶¶90-107; -328 Pet. Reply, Paper 25, pp. 12-15; -328 Jiao Second Dec., 
EX1051, ¶¶77-95; -335 Pet. Reply, Paper 24, pp. 8-10; -335 Jiao Second Dec., EX1051, ¶¶76-93.   



Beam-Thominet’s Headlight Provides Sufficient Forward Illumination

128

Patent Owner’s Argument
-197 POR, Paper 18, p. 44.

Petitioner’s Demonstrative Exhibit
Not Evidence

-197 Jiao First Dec., EX1003, ¶128.

-197 Jiao Second Dec., EX1051, ¶102.

-197 Pet. Reply, Paper 22, pp. 12-15; -197 Jiao Second Dec., EX1051, ¶¶90-107; -328 Pet. Reply, Paper 25, pp. 12-15; -328 Jiao Second Dec., 
EX1051, ¶¶77-95; -335 Pet. Reply, Paper 24, pp. 8-10; -335 Jiao Second Dec., EX1051, ¶¶76-93.   



Beam Discloses Illuminance Below a Predefined Threshold ([59.9]/[65.6]/[37.8])

129Petitioner’s Demonstrative Exhibit
Not Evidence

Patent Owner’s Argument
Turk Second Dec., EX2006, ¶188.

Jiao Second Dec., EX1051, ¶74.

-197 POR, Paper 18, pp. 52; -328 POR, Paper 20, pp. 43; -335 POR, Paper 19, pp. 51-52.; -197 Pet. Reply, Paper 
22, pp. 21-23; -197 Jiao Second Dec., EX1051, ¶¶114-116; -328 Pet. Reply, Paper 25, pp. 9; -328 Jiao Second Dec., 
EX1051, ¶¶72-74; -335 Pet. Reply, Paper 24, pp. 7-8, 12-13; -335 Jiao Second Dec., EX1051, ¶¶66-68. 

Beam, EX1005, 4:21-25.
EX1054, 95:6-23 (Dr. Turk acknowledging that 

Beam’s “attenuation” is a decrease of light).

Beam’s first subsections are not 
completely darkened.



130Petitioner’s Demonstrative Exhibit
Not Evidence

Stam, EX1007, 1:14-31. Stam, EX1007, FIG. 11 (annotated).

Stam Discloses a Predefined Illuminance/Threshold

-197 Pet., Paper 1, pp. 16, 53-55, 63; -328 Pet., Paper 2, pp. 40-42, 46, 49; -335 Pet., Paper 2, pp. 55-58, 61; -197 Jiao First Dec., 
EX1003, ¶¶275-287; -328 Jiao First Dec., EX1003, ¶¶240-256, 263-268; -335 Jiao First Dec., EX1003, ¶¶333-349.



Kobayashi Discloses Road Curvature Limitations (21-23/60-62)

131Petitioner’s Demonstrative Exhibit
Not Evidence

Kobayashi, EX1008, Abstract.

Kobayashi, EX1008, FIGs. 1, 10.

-197 Pet., Paper 1, pp. 64-76; Jiao First Dec., EX1003, ¶¶296-331; -197 POR, Paper 18, pp. 59-60; -197 Pet. Reply, Paper 22, pp. 25-26. 

Motivation to Combine Kobayashi with Beam-Thominet 
-197 Jiao First Dec., EX1003, ¶296.



Motivation to Combine Kobayashi with Beam-Thominet

132Petitioner’s Demonstrative Exhibit
Not Evidence

-197 Jiao Second Dec., EX1051, ¶123.

Beam, EX1005, 4:41-48, claim 5.

A POSA would have been motivated to combine Kobayashi 
because Beam’s microbeams can change direction.

-197 POR, Paper 18, pp. 59-60; -328 POR, Paper 20, pp. 46-50; -335 POR, Paper 19, pp. 16-
17.; -197 Pet. Reply, Paper 22, pp. 13, 25-26; -197 Jiao Second Dec., EX1051, ¶¶120-123; -328 
Pet. Reply, Paper 25, pp. 19-21; -328 Jiao Second Dec., EX1051, ¶¶100-107; -335 Pet. Reply, 
Paper 24, pp. 9; -335 Jiao Second Dec., EX1051, ¶¶110-117. 



Gotou Discloses Road Curvature Limitations (21-23/60-62)

133Petitioner’s Demonstrative Exhibit
Not Evidence

Gotou, EX1012, FIGs. 8, 9.

Gotou, EX1012, Abstract.

-197 Pet., Paper 1, pp. 113-125; -197 Jiao First Dec., EX1003, ¶¶439-469; -197 POR, Paper 18, p. 73; -197 Pet. Reply, Paper 22, pp. 26-27.  

Motivation to Combine Gotu with Karlsson-Harbers 
-197 Jiao First Dec., EX1003, ¶439.



Motivation to Combine Gotou with Karlsson-Harbers

134

Patent Owner’s Argument, 
-197 POR, Paper 18, p. 73. -197 Pet. Reply, Paper 22, p. 26.

Petitioner’s Demonstrative Exhibit
Not Evidence

-197 POR, Paper 18, pp. 73; -328 POR, Paper 20, pp. 68-69; -335 POR, Paper 19, pp. 83.; -197 Pet. Reply, Paper 22, pp. 26-27; -197 
Jiao Second Dec., EX1051, ¶¶173-178; -328 Pet. Reply, Paper 25, pp. 21-24; -328 Jiao Second Dec., EX1051, ¶¶156-164; -335 Pet. 
Reply, Paper 24, pp. 29-30; -335 Jiao Second Dec., EX1051, ¶¶162-171. 

A POSA would have been motivated to combine Gotou 
because Karlsson’s spotlights can change direction.



IPR2023-00197: Claims 60-62 Are Patentably Indistinct from Claims 21-23

135Petitioner’s Demonstrative Exhibit
Not Evidence

-197 Jiao Second Dec., EX1051, ¶129.
Patent Owner’s Argument, 
-197 POR, Paper 18, p. 29.

Claim Language Claim Language

21

wherein the processor is further 
configured to determine at least a 
road curvature …and to direct the 
control circuitry to adjust the 
directional light sources to 
increase illumination in a direction 
of the road curvature.

60

wherein at least one of the at least 
one processors is further 
configured to determine at least a 
road curvature … and to 
determine light output that aims 
illumination in a direction of the 
road curvature.

22/23

wherein the processor is further 
configured to determine at least a 
planned upcoming turn … and to 
direct the control circuitry to 
increase illumination illuminating 
the turn

61/62

wherein at least one of the at least 
one processors is further 
configured to determine at least a 
planned upcoming turn … and to 
determine light output that 
illuminates the turn.

-197 POR, Paper 18, pp. 26-29; -197 Pet. Reply, Paper 22, pp. 29-30; -197 Jiao Second Dec., EX1051, ¶¶128-129. 
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