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Issues Disputed by Patent Owner

2POR, Paper 13, pp. 24, 37, 51, 56; PO Sur-Reply, Paper 20, pp. 10-20.
Petitioner’s Demonstrative Exh bit

Not Evidence

Whether the combinations disclose “increas[ing] light 
in a direction” (of a road curve) [1.5]/[12.5]/[23.5]

Whether a POSA would have been motivated to 
combine the references in the two grounds

Whether Dr. Turk qualifies as a POSA



Instituted Grounds

3Pet., Paper 1, p. 4; DI, Paper 7, pp. 5, 22.

IPR2022-01586 (’029 Patent)

Claim(s) References

Ground 1 1-33 Beam (EX1005) and Kobayashi (EX1008)

Ground 2 1-33 Gotou (EX1012) and Karlsson (EX1010)

Petitioner’s Demonstrative Exh bit
Not Evidence



State of the Art at the Time of the ’029 Patent

4Petitioner’s Demonstrative Exh bit
Not Evidence

Dr. Jiao explained the state of the art in EX1003, ¶¶44-61.
• “As early as the 1940s and 1950s, vehicles such as the Tucker Torpedo 

and Citroen DS-19 included headlamps that swiveled with the turning 
angle of the wheels via mechanical linkage. EX1030, 3- 4.” EX1003, 
¶47.

• “Most notably with relation to the technology claimed in the ’029 patent, 
from about 1992 to 1999, a global consortium of headlamp and 
automobile manufacturers participated in the EUREKA Project to 
advance development of adaptive front lighting systems (AFS). EX1015, 
3-6; EX1016, 1-19; EX1023, 514- 515; EX1024, 819. The EUREKA 
Project was a well known consortium that a POSA would have been 
aware of.” EX1003, ¶47.



Prior Art Examples of Desired/Adaptive Beam Patterns

5Pet., Paper 1, pp. 9-10; Jiao First Dec., EX1003, ¶¶48-50; Pet. Reply, pp. 14-15, 22-23, 27.
Petitioner’s Demonstrative Exh bit

Not Evidence

EX1017, FIGS. 1 & 3-5. 



Examples of Desired Beam Patterns, as Illustrated by Dr. Jiao

6Petitioner’s Demonstrative Exh bit
Not Evidence

Jiao Second Dec., EX1036, FIG. 1, ¶¶ 51-60; Pet. Reply, pp. 7-9.



State of the Art: Adaptive Beam Patterns

7Petitioner’s Demonstrative Exh bit
Not Evidence

• “EX1017, 3-10 (“[A] curve or an intersection can be adaptively illuminated before 
reaching actually the point when the steering wheel is turned or the turn indicator is 
operated.”)”

• “EX1018, 33-36 (“The advantage of using Adaptive Light Control is shown in Fig. 5, 
where one observes a country road lit correctly. Instead of illuminating some fields or 
trees, the available light is directed dynamically in the direction where it is actually 
needed, enhancing the visual information for the driver.”)”

• “EX1019, 1-2 (“A major breakthrough in improving visibility, safety and comfort under all 
driving conditions is given by a headlamp with adjustable light intensity and beam 
pattern according to the vehicle speed, steering wheel angles and different driving 
conditions.”)”

• “EX1020, 368, 370, 374-378 (“The results show, that significant improvements can be 
proven by the adaptive headlamp system, without generating additional glare for 
oncoming traffic.”)” EX1003, ¶49.

Pet., Paper 1, pp. 1-4.; EX1003, ¶¶ 49, 51; see also id., ¶¶ 44-61.



State of the Art: Reducing Glare

8Petitioner’s Demonstrative Exh bit
Not Evidence

• “By 2000, adaptive headlamp systems with multiple directional light beams were 
developed with various means of sensors to detect surroundings while driving and 
resulted in glare reduction for oncoming and preceding vehicle drivers. EX1005, 1:5-
3:44, 4:9-59; EX1010, 1:10-26, 9:18-26, 20:29-32; see also EX1015, 6-18, 21.” 

• “EX1016, 1-19 (‘[A]ll GRE experts acknowledge the experience with the new 
technology of front lighting, designed to improve the illumination and to adapt it to 
various driving situations, whilst reducing glare.’)” 

• “EX1009, 6:4-7; 16:6-25, 20:15-33 (‘According to an aspect of some embodiments of 
the present invention, the pattern recognition application identifies oncoming vehicles 
and automatically adjusts illumination provided by the luxels to prevent glare from light 
provided by the luxels from blinding a driver of the oncoming vehicle.’).” EX1003, ¶52.

Pet., Paper 1, pp. 1-4.; EX1003, ¶52; see also id., ¶¶ 44-61.



State of the Art: LED Arrays in Headlamps

9Petitioner’s Demonstrative Exh bit
Not Evidence

• “Further, arrays of independently controlled narrow-beam directional light sources, for 
example, light-emitting diode (LED) arrays, were developed with sufficient illuminance, 
directionality, and dynamic control as an alternative to traditional incandescent and gas 
discharge bulbs to provide adaptive light patterns and real-time feedback. 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.” EX1003, ¶52.

• Other references reflect “well known advantages of LEDs specifically used as 
headlamp light sources. See EX1010, 14:1-15, 14:26-30, 2:30- 35, 6:1-5; see also 
EX1005, 4:9-15, 6:9-12, 8:4-17; EX1006, ¶¶5, 7, 8, 20, 27; EX1009, 19:27-29, 20:9-12, 
23:8-12; EX1010, 4:25-35, 13:24-29, 11:29-32; EX1011, 1:18-2:3, 3:18-27, 8:13-20, 
10:6-11, 10:21-22; EX1029, 987, 991.” EX1003, ¶240.

Pet., Paper 1, pp. 1-4, 59; EX1003, ¶¶ 52, 240; see also id., ¶¶ 44-61.



Pet., Paper 1, pp. 1-4, 59; EX1003, ¶¶ 57; see also id., ¶¶ 44-61.

State of the Art: GPS-Controlled Headlamps

10Petitioner’s Demonstrative Exh bit
Not Evidence

• “By 1999, there were AFS headlamps ‘controlled by path prediction based on a 
vehicle’s dynamics and navigation data.’ EX1025, 186.” 

• “Although live data could be used by vehicle sensors, it was well known that GPS 
navigation system gave additional advantages by providing more accurate information 
on driving regions. EX1026, 461-462 (‘To obtain more accurate information on driving 
regions, it is advantageous to use data from a GPS navigation system.’); EX1024, 815-
816.” 

• “The increased accuracy of navigation systems at that time made it possible to 
anticipate the light distribution needed during critical driving conditions, such as curves 
and crossings. EX1023, 525 (‘This predictive system would make possible to anticipate 
the needed light distribution avoiding dangerous changes in the beam during critical 
driving conditions such as curves and crossing.’); EX1027, Abstract.” EX1003, ¶57.



’029 Patent – Independent Claim 1

11Pet., Paper 1, pp. 24-39, 55-79; ’029 Patent, EX1001, FIG. 15.
Petitioner’s Demonstrative Exhibit

Not Evidence

Issued
Claim 1 U.S. Pat. No. 11,208,029

1.P A system, for a motor vehicle, comprising:

1.1 a plurality of headlamps, each comprising a plurality of LED 
light sources;

1.2 one or more processors; and

1.3
a memory storing instructions that, when executed by one or 
more of the one or more processors, enable the one or more 
processors to:

1.4
receive first data, including at least map data, indicating a 
road curvature upcoming along a road on which the motor 
vehicle is traveling;

1.5

determine a light change, the change adapting a light 
pattern of the headlamps in at least one of color, 
intensity or spatial distribution to increase light in a 
direction of the road curvature ahead of the motor 
vehicle and shaping light based at least in part on the road 
curvature; and

1.6

control at least a first plurality of the LED light sources to 
provide light based at least in part on the determined light 
change and prior to the motor vehicle reaching the road 
curvature.

’029 Patent, EX1001, FIG. 15.



’029 Patent – Independent Claim 12

12Pet., Paper 1, pp. 24-39, 55-79; ’029 Patent, EX1001, FIG. 15.
Petitioner’s Demonstrative Exhibit

Not Evidence

Issued
Claim 12 U.S. Pat. No. 11,208,029

[1.P-1.3] 12.P

[1.P] A non-transitory computer-readable storage medium, 
[1.3] storing instructions that, when executed by [1.2] one or 
more processors of a motor vehicle that includes [1.1] a 
plurality of headlamps that each comprise a plurality of LED 
light sources, enable the one or more processors to:

[1.4] 12.4
receive first data, including at least map data, indicating a 
road curvature upcoming along a road on which the motor 
vehicle is traveling;

[1.5] 12.5

determine a light change, the change adapting a light 
pattern of the headlamps in at least one of color, 
intensity or spatial distribution to increase light in a 
direction of the road curvature ahead of the motor 
vehicle and shaping light based at least in part on the road 
curvature; and

[1.6] 12.6

control at least a first plurality of the LED light sources to 
provide light based at least in part on the determined light 
change and prior to the motor vehicle reaching the road 
curvature.

’029 Patent, EX1001, FIG. 15.



’029 Patent – Independent Claim 23

13Pet., Paper 1, pp. 24-39, 55-79; ’029 Patent, EX1001, FIG. 15.
Petitioner’s Demonstrative Exhibit

Not Evidence

Issued
Claim 23 U.S. Pat. No. 11,208,029

[1.P-1.3] 23.P

[1.P, 1.2-1.3] A computer-implemented method for adapting 
light from headlamps of a motor vehicle to accommodate 
road shape changes, [1.1] the headlamps including a 
plurality of LED light sources, comprising:

[1.4] 23.4
determining an upcoming shape change of a road, ahead of 
the motor vehicle, based on first data, including map data, 
indicating the shape change;

[1.5] 23.5

determining a light output, the output adapting a light 
pattern of the headlamps in at least one of color, 
intensity or spatial distribution to increase light in a 
direction associated with the shape change ahead of 
the motor vehicle and shaping light based on the shape 
change; and

[1.6] 23.6
prior to reaching the road shape change, causing at least a 
first plurality of the LED light sources to provide light based 
at least in part on the determined light output.

’029 Patent, EX1001, FIG. 15.



The ’029 Patent does not advance new lamp technology, LEDs, etc., nor does it 
purport to invent using GPS map data for automotive headlamp control

14Petitioner’s Demonstrative Exh bit
Not Evidence’029 Patent, EX1001; Pet. Reply, Paper 17, 9, 17; EX1037, 64:25-73:16; EX1036, ¶¶58-60.

’029 Patent, EX1001, 11:5-8.

’029 Patent, EX1001, 51:54-67.

’029 Patent, EX1001, 19:66-20:2.

Turk Supp. Dec., EX2006, ¶42.



The ’029 Patent does not provide any unique controller or algorithm for 
automotive lighting control or headlamp control

15Petitioner’s Demonstrative Exh bit
Not Evidence’029 Patent, EX1001; Turk. Dep., EX1037, 76:2-16.

’029 Patent, EX1001, 52:38-53.

Turk Dep., EX1037, 76:2-16.



Issues Disputed by Patent Owner

16POR, Paper 13, pp. 24, 37, 51, 56; PO Sur-Reply, Paper 20, pp. 10-20.
Petitioner’s Demonstrative Exh bit

Not Evidence

Whether the combinations disclose “increas[ing] light 
in a direction” (of a road curve) [1.5]/[12.5]/[23.5]

YES
Whether a POSA would have been motivated to 

combine the references in the two grounds
YES

Whether Dr. Turk qualifies as a POSA
NO



17

Ground 2 – Gotou and Karlsson

Petitioner’s Demonstrative Exh bit
Not Evidence



Ground 2 – Gotou and Karlsson: Undisputed Issues

18

 Patent Owner does not dispute that the combination of Gotou and Karlsson 
discloses elements: 

 1.P, 1.1, 1.2, 1.3, 1.4, and 1.6  of claim 1;

 12.P, 12.1, 12.2, 12.3, 12.4, and 12.6 of claim 12; and

 23.P, 23.1, 23.2, 23.3, 23.4, and 23.6 of claim 23.

Pet. Reply, Paper 17, pp. 1, 7-11; Jiao Second Dec., EX1036, ¶¶50-64; see generally Pet.; POR; PO Sur-Reply. 

Gotou, EX1012, FIG. 10, FIG. 3. Karlsson, EX1010, FIG. 3, FIG. 14 (annotated).

Petitioner’s Demonstrative Exh bit
Not Evidence



Gotou, the primary reference, nearly anticipates claim 1 of the ’029 Patent

19Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 17-21; Jiao First Dec., EX1003, ¶¶85-91; Jiao Second Dec., EX1036, ¶¶11-40.

Gotou, EX1012, FIG. 3. Gotou, EX1012, FIGS. 8 & 9.

Gotou, EX1012, Abstract.



Gotou, the primary reference, nearly anticipates claim 1 of the ’029 Patent

20Petitioner’s Demonstrative Exh bit
Not Evidence

Gotou, EX1012, Abstract, FIG. 9.

Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.

Gotou, EX1012, 7:32-43.



Gotou, the primary reference, nearly anticipates claim 1 of the ’029 Patent

21Petitioner’s Demonstrative Exh bit
Not Evidence

Gotou, EX1012, 8:16-19.

Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.

Jiao First Dec., EX1003, ¶256.



Karlsson Provides Headlamps with Controllable LED Arrays

22Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 21-24; Jiao First Dec., EX1003, ¶¶92-93; Jiao Second Dec., EX1036, ¶¶11-40.

Karlsson, EX1010, FIG. 14 (annotated).



Gotou and Karlsson Include the Same Building Blocks

23Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 21-24, 56-63; Jiao First Dec., EX1003, ¶¶92-93, 239; Jiao Second Dec., EX1036, ¶¶11-40.

Karlsson, EX1010, FIG. 3 (annotated).

Karlsson, EX1010, FIG. 15 (annotated).

Gotou, EX1012, FIG. 3.



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

24Petitioner’s Demonstrative Exh bit
Not EvidencePet. Reply, Paper 17, pp. 6-11; Pet., Paper 1, pp. 21-24; Jiao First Dec., EX1003, ¶¶92-93, 242, 254, 296, 334; Jiao Second Dec., EX1036, ¶¶51-64.

Karlsson, EX1010, FIG. 14 (annotated).

Karlsson, EX1010, 19:29-33.



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

25Petitioner’s Demonstrative Exh bit
Not EvidencePet. Reply, Paper 17, pp. 6-11; Pet., Paper 1, pp. 21-24; Jiao First Dec., EX1003, ¶¶92-93, 242, 254, 296, 334; Jiao Second Dec., EX1036, ¶¶51-64.

Jiao Second Dec., EX1036, ¶¶52, 54.



Karlsson (like Gotou) Considers Road Curves

26Pet. Reply, Paper 17, pp. 6-11; Jiao First Dec., EX1003, ¶¶242, 279-80; Jiao Second Dec., EX1036, ¶¶51-64; Pet., Paper 1, pp. 75-78; ID, pp. 7-8, 12-13.
Petitioner’s Demonstrative Exh bit

Not Evidence

Karlsson, EX1010, FIG. 14 (annotated), FIG. 16.

Karlsson, EX1010, 20:22-32.



Prior Art Examples of Desired/Adaptive Beam Patterns

27Pet., Paper 1, pp. 9-10; Jiao First Dec., EX1003, ¶¶48-50; Pet. Reply, pp. 14-15, 22-23, 27.
Petitioner’s Demonstrative Exh bit

Not Evidence

EX1017, FIGS. 1 & 3-5. 



Karlsson (like Gotou) Discloses “Increas[ing] Light in a Direction”

28Petitioner’s Demonstrative Exh bit
Not Evidence

Karlsson, EX1010, 2:30-35 (annotated).

Pet. Reply, Paper 17, pp. 6-11; Jiao First Dec., EX1003, ¶¶279-80; Jiao Second Dec., EX1036, ¶¶51-64; Pet., Paper 1, pp. 75-78.



Karlsson (like Gotou) Discloses “Increas[ing] Light in a Direction”

29Petitioner’s Demonstrative Exh bit
Not Evidence

Karlsson, EX1010, 14:5-15.

Pet. Reply, Paper 17, pp. 6-11; Jiao First Dec., EX1003, ¶¶279-80; Jiao Second Dec., EX1036, ¶¶51-64; Pet., Paper 1, pp. 75-78.



Karlsson Is Not Limited to Decreasing Light, as Patent Owner Alleges

30

Patent Owner’s Argument, POR, Paper 13, p. 13.

Petitioner’s Demonstrative Exh bit
Not EvidencePOR, Paper 13, p. 12-21; PO Sur-Reply, Paper 20, pp. 14-20.



Karlsson Is Not Limited to Decreasing Light, as Patent Owner Alleges

31

Petitioner’s Reply, Paper 17, p. 11.

Petitioner’s Demonstrative Exh bit
Not Evidence

Patent Owner’s annotated Karlsson FIG. 14, POPR, 
p. 41; cited by Institution Decision, pp. 11-13.



Motivation to Combine Gotou and Karlsson

32Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 55-65; Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.

Jiao First Dec., EX1003, ¶¶231, 234.



Motivation to Combine Gotou and Karlsson

33Pet., Paper 1, pp. 55-65; Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.
Petitioner’s Demonstrative Exh bit

Not Evidence

Karlsson expressly identifies several well-known benefits of using 
adjustable LEDs in vehicle lighting, like efficiency, size, and control. 

Karlsson, EX1010, 4:32-35.

Karlsson, EX1010, 6:1-5. Karlsson, EX1010, 14:26-30.



Motivation to Combine Gotou and Karlsson

34Petitioner’s Demonstrative Exh bit
Not Evidence

          
           

Thominet, EX1006, ¶¶0007-08.

Benefits of using adjustable LEDs in vehicle lighting were well 
known in the art well before the ’029 patent’s earliest priority date. 

Pet., Paper 1, pp. 55-65; Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.

Jiao First Dec., EX1003, ¶235.



Motivation to Combine Gotou and Karlsson

35Petitioner’s Demonstrative Exh bit
Not Evidence

Benefits of using adjustable LEDs in vehicle lighting were well 
known in the art well before the ’029 patent’s earliest priority date. 

Harbers, EX1011, 2:27-3:2.

Pet., Paper 1, pp. 55-65; Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.



Motivation to Combine Gotou and Karlsson

36Petitioner’s Demonstrative Exh bit
Not Evidence

Benefits of using adjustable LEDs in vehicle lighting were well 
known in the art well before the ’029 patent’s earliest priority date. 

Harbers, EX1011, 10:6-14, 21-22.

Pet., Paper 1, pp. 55-65; Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.



Motivation to Combine Gotou and Karlsson

37POR, Paper 13, pp. 47-51.
Petitioner’s Demonstrative Exh bit

Not Evidence

Patent Owner’s Argument, POR, Paper 13, p. 48.



Motivation to Combine Gotou and Karlsson

38Petitioner’s Demonstrative Exh bit
Not Evidence

Gotou, EX1012, 8:16-19.Gotou, EX1012, Abstract, FIG. 9.

Pet., Paper 1, pp. 55-65; Pet. Reply, Paper 17, pp. 6-11, 16-17; Jiao First Dec., EX1003, ¶¶230-50; Jiao Second Dec., EX1036, ¶¶78-85.



Patent Owner’s Reference to Flaaten Actually Supports Obviousness of LEDs

39Petitioner’s Demonstrative Exh bit
Not EvidencePet. Reply, Paper 17, pp. 9-11; Jiao Second Dec., EX1036, ¶¶60-64; POR, Paper 13, pp. 20-21.

Flaaten, EX2017, FIGS. 2, 5, 6 & p. 4.

• “Flaaten aims for an “optimum lighting effect.” EX2006, ¶134 
(citing EX2017, 1); see also EX2006, ¶89 (citing EX1010, 2:2-9); 
EX1036, ¶¶60-61. Flaaten’s maximum “satisfactory illumination” 
(EX2017, Abstract) does not mean all of Flaaten’s sources are on 
at all times. Nor does Flaaten conclude that there should be “full 
illumination to the ‘greatest extent possible,’” as Dr. Turk alleges. 
EX2006, ¶90. Rather, a POSA would understand that “satisfactory 
illumination is maintained of the roadway in front of the vehicle,” 
e.g., including ahead in curves. EX1036, ¶¶60-61, citing EX2017, 
Abstract.”

• “Flaaten’s sources are “dimmed gradually, one at a time.” EX2017, 
3:34-36. And Flaaten’s sources automatically adjust their angular 
settings. EX2017, 5:27-31; EX1036, ¶¶62-77. So PO’s position 
actually supports Karlsson’s directional aiming of its LEDs—
Flaaten provides curves, etc. are satisfactorily illuminated 
(EX2017, 2:2-6; 2:22-26, claim 3). EX1036, ¶76.” 

Pet. Reply, pp. 9-10.



Even Patent Owner’s Declarant Draws Parallels Between 
the ’029 Patent and Karlsson

40

Turk Dep., EX1037, 73:7-16.

Petitioner’s Demonstrative Exh bit
Not EvidencePet. Reply, Paper 17, pp. 9-11; Turk Dep., EX1037, 73:5-75:15, 130:3-131:16; Jiao Second Dec., EX1036, ¶¶51-77.

Turk Dep., EX1037, 130:15-24.



41

Ground 1 – Beam and Kobayashi

Petitioner’s Demonstrative Exh bit
Not Evidence



Ground 1 – Beam and Kobayashi: Undisputed Issues

42Pet. Reply, Paper 17, pp. 1-2, 25-27; Jiao Second Dec., EX1036, ¶¶110-18; see generally Pet.; POR; PO Sur-Reply. 

Beam, EX1005, FIG. 1 (annotated). Kobayashi, EX1008, FIG. 12 (annotated).
Petitioner’s Demonstrative Exh bit

Not Evidence

 Patent Owner does not dispute that the combination of Beam and 
Kobayashi discloses elements:

 1.P, 1.1, 1.2, 1.3, 1.4, and 1.6  of claim 1;

 12.P, 12.1, 12.2, 12.3, 12.4, and 12.6 of claim 12; and

 23.P, 23.1, 23.2, 23.3, 23.4, and 23.6 of claim 23.



Overview of Beam

43Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 11-13; Jiao First Dec., EX1003, ¶¶74-78; Jiao Second Dec., EX1036, ¶¶11-40.

Beam, EX1005, FIG. 1 (annotated).Beam, EX1005, Abstract, 4:41-48.



Overview of Beam

44Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 11-13; Jiao First Dec., EX1003, ¶¶74-78; Jiao Second Dec., EX1036, ¶¶11-40.

Beam, EX1005, FIGS. 1C & 1D
(annotated).Beam, EX1005, FIG. 1 (annotated).



Overview of Beam

45Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 11-13; Jiao First Dec., EX1003, ¶¶74-78; Jiao Second Dec., EX1036, ¶¶11-40.

Beam, EX1005, claim 4.

Beam, EX1005, FIGS. 4 & 6.
EX2018, 35:18-36:7.



Overview of Beam

46Petitioner’s Demonstrative Exh bit
Not Evidence

Beam, EX1005, claim 4.

Pet. Reply, Paper 17, pp. 25-29; Jiao First Dec., EX 1003, ¶¶137-43; Jiao Second Dec., EX1036, ¶¶109-21; Pet., Paper 1, pp. 36-38.

Turk Depo., EX1037, 89:13-90:1.



Overview of Kobayashi

47Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 14-17; Jiao First Dec., EX1003, ¶¶79-84; Jiao Second Dec., EX1036, ¶¶11-40.

Kobayashi, EX1008, Abstract.

Kobayashi, EX1008, FIG. 1 & 10.



Overview of Kobayashi

48Petitioner’s Demonstrative Exh bit
Not EvidencePet., Paper 1, pp. 14-17; Jiao First Dec., EX1003, ¶¶79-84; Jiao Second Dec., EX1036, ¶¶11-40.

Kobayashi, EX1008, 17:8-15, 17:59-67. Kobayashi, EX1008, FIG. 12.



“Beam does not, as PO contends, suggest to a POSA that it is 
unable to increase light in a direction by virtue of its “maximum 
intensity.” EX1036, ¶111. A POSA would thus understand that 
Beam controls intensity including angular position to a maximum 
desired in a given direction, and does not default (using a 
colloquialism) “full blast” everywhere at all times. EX1036, ¶¶111-
113.”

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

49Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, p. 26; EX1036, ¶¶111-113



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

50Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, Paper 17, pp. 25-26.



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

51Petitioner’s Demonstrative Exh bit
Not EvidencePet. Reply, Paper 17, pp. 25-29; Jiao First Dec., EX1003, ¶¶137-43; Jiao Second Dec., EX1036, ¶¶12-26, 109-21; Pet., Paper 1, pp. 36-38.

Jiao Second Dec., EX1036, ¶15.



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

52Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, Paper 17, p. 25.



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

53Petitioner’s Demonstrative Exh bit
Not Evidence

Beam, EX1005, Abstract.

Pet. Reply, Paper 17, pp. 25-29; Jiao First Dec., EX1003, ¶¶137-43; Jiao Second Dec., EX1036, ¶¶109-21; Pet., Paper 1, pp. 36-38.



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

54Petitioner’s Demonstrative Exh bit
Not Evidence

Beam, EX1005, claims 4-5.

Beam, EX1005, 4:41-48.

Pet. Reply, Paper 17, pp. 25-29; Jiao First Dec., EX 1003, ¶¶137-43, 179, 189; Jiao Second Dec., EX1036, ¶¶109-21; Pet., Paper 1, pp. 36-38.



Motivation to Combine Beam and Kobayashi

55
Petitioner’s Demonstrative Exh bit

Not Evidence

The combination of Beam and Kobayashi would not be inoperable, 
as Patent Owner alleges.

Patent Owner’s Argument, POR, 
Paper 13, p. 58. Beam, EX1005, 4:41-48 & claim 5.

Pet., Paper 1, pp. 24-30; Pet. Reply, Paper 17, pp. 26, 29-30; Jiao First Dec., EX1003, ¶¶96-115; Jiao Second Dec., EX1036, ¶¶122-31; POR, Paper 13, pp. 56-70.



Motivation to Combine Beam and Kobayashi

56Petitioner’s Demonstrative Exh bit
Not Evidence

EX1005, 6:9-12.

EX1005, 4:53-59. 

EX1005, 2:56-62. 



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

57Petitioner’s Demonstrative Exh bit
Not Evidence



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

58Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Motion to Exclude, p. 11.



The Parties Agreed on the POSA Definition

59Petitioner’s Demonstrative Exh bit
Not EvidencePet. Motion to Exclude, Paper 27, pp. 1-15; Pet. Reply, Paper 17, pp. 1-5; Jiao Second Dec., EX1036, ¶¶11-49; PO Sur-Reply, Paper 20, pp. 1-9.

Petition, Paper 1, p. 10 
(annotated). POR, Paper 13, p. 21 (annotated).

Everyone agreed that the POSA definition in this case requires 
“at least 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

60Petitioner’s Demonstrative Exh bit
Not EvidencePet. Motion to Exclude, Paper 27, pp. 1-15; Pet. Reply, Paper 17, pp. 1-5; Jiao Second Dec., EX1036, ¶¶11-49; PO Sur-Reply, Paper 20, pp. 1-9.

Jiao First Dec., EX1003, ¶41. Turk Dep., EX1037, 60:15-22.

Everyone agrees that the POSA definition in this case requires 
“at least 2 years of industry experience in the area of 
automotive lighting and lighting-control systems.”



Dr. Turk Is Not a POSA

61Petitioner’s Demonstrative Exh bit
Not EvidencePet. Motion to Exclude, Paper 27, pp. 1-15; Pet. Reply, Paper 17, pp. 1-5; Jiao Second Dec., EX1036, ¶¶11-49; PO Sur-Reply, Paper 20, pp. 1-9.

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

Patent Owner’s Argument, PO Sur-Reply, 
Paper 20, p. 3 (annotated).



Dr. Turk Is Not a POSA

62Petitioner’s Demonstrative Exh bit
Not EvidencePet. Motion to Exclude, Paper 27, pp. 1-15; Pet. Reply, Paper 17, pp. 1-5; Jiao Second Dec., EX1036, ¶¶11-49; PO Sur-Reply, Paper 20, pp. 1-9.

Jiao Second Dec., EX1036, ¶26. Pet. MTE, Paper 27, p. 8.



Dr. Turk Is Not a POSA

63Petitioner’s Demonstrative Exh bit
Not EvidencePet. Motion to Exclude, Paper 27, pp. 1-15; Pet. Reply, Paper 17, pp. 1-5; Jiao Second Dec., EX1036, ¶¶11-49; PO Sur-Reply, Paper 20, pp. 1-9.

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

Turk Dep., EX1037, 54:9-15. Turk CV, EX2002, pp. 3-4.



All of the Dependent Claims 
Are Unpatentable

64Petitioner’s Demonstrative Exh bit
Not Evidence



All of the Dependent Claims are Unpatentable

65Petitioner’s Demonstrative Exh bit
Not Evidence

Patent Owner only disputes the 
following dependent claims:
5, 16, and 27
6, 17, and 28
7, 18, and 29
9, 20, and 31
10, 21, and 32

POR, Paper 13, pp. 31, 53.



Dependent Claims 5, 16, and 27 are Unpatentable

66Petitioner’s Demonstrative Exh bit
Not Evidence

’029 Patent, EX1001, Claim 5.

Pet. Reply, pp. 18-19, 31; EX1003, ¶¶ 300 -302, 239; Pet., 84, 19, 31, FN8, 27, 43-44



Dependent Claims 5, 16, and 27 are Unpatentable

67Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, p.18; see also id., pp. 18-25.

“The Petition and First Jiao Declaration (e.g., EX1003, ¶299) 
explained these features recite increasing light (other than at high-
beam intensity) in the direction of the road curvature. As Dr. Jiao 
explained, Gotou’s variation of high-beam and low-beam is 
generally in a vertical direction and not affected by horizontal 
movement. EX1003, ¶300 (citing EX1012, 1:10-20); see also 
EX1012, 3:52-67, 4:1-29, FIG. 4, 4:36-40, 5:8-7:4, FIGS. 8-9; Pet., 
84.”



Dependent Claims 6, 17, and 28 are Unpatentable

68Petitioner’s Demonstrative Exh bit
Not Evidence

’029 Patent, EX1001, Claim 6.
Pet. Reply, pp. 19-21, 31; EX1003, ¶¶ 304 -315, 295-298; Pet., 84-85, 45-48



Dependent Claims 6, 17, and 28 are Unpatentable

69Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, pp. 20-21; see also id., pp. 18-25.

“PO does not separately argue claims 4, 15, and 26 (EX1003, 
¶¶295–298), which are similar to claims 6, 17, and 28 and recite 
selecting one of the first plurality of LED’s or some second plurality 
of LEDs with a different LED to provide reshaped light. EX1003, 
¶295. Like claims 6, 17, and 28, a POSA would have understood 
this was obvious, at least because reshaping the Gotou-Karlsson
system’s light would have included taking action with at least one 
of Gotou’s modified headlamps utilizing Karlsson’s LEDs. EX1003, 
¶295; EX1036, ¶98. 



Dependent Claims 7, 18, and 29 are Unpatentable

70Petitioner’s Demonstrative Exh bit
Not Evidence

’029 Patent, EX1001, Claim 7.

Pet. Reply, pp. 21-23; EX1003, ¶¶ 321-328; Pet., 88, 48-50.



“PO groups claims 7, 18, and 29 (POR, 35-36; EX2006, ¶¶148-
150), ignoring the Petition’s explanation of Gotou-Karlsson. Gotou-
Karlsson increases light by increasing intensity of light directed 
toward the road curvature, as previously explained, and an 
expansion of the light pattern (only one is required). Pet., 85-86; 
EX1003, ¶¶316-320. 

This discloses an expansion of the light pattern by increasing the 
number of lights providing light toward the road curvature (and 
controlling intensity, which includes direction) as shown in Dr. 
Jiao’s annotated figures and other known art such as Hogrefe. 
EX1036, ¶102.”

Dependent Claims 7, 18, and 29 are Unpatentable

71Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, p.21; see also id., pp. 18-25.



Dependent Claims 9, 20, and 31 are Unpatentable

72Petitioner’s Demonstrative Exh bit
Not Evidence

’029 Patent, EX1001, Claim 9.
Pet. Reply, pp. 23-24, 31-32; EX1003, ¶¶ 321-328, 330; Pet., 88, 52-54.



Claim 8 for example, from which claim 9 depends, clarifies that there is “control, 
based at least in part on the position [of a vehicle determined with a camera]” as 
in Karlsson, of “a second plurality of LED light sources…to diminish glare.” 
EX1003, ¶¶321-328. But [9.3] only recites that “the control of the second 
plurality of LED light sources is based at least in part on third data received from 
a non-camera sensor of the motor vehicle;” it does not require the control is “to 
diminish glare,” as the partial control of the second plurality of LEDs is based at 
least in part on the position of a vehicle. Rather, the additional control in [9.3] is 
not limited in its purpose; it is just based “at least in part on third data received 
from a non-camera sensor of the motor vehicle.” EX1036, ¶¶103-106, 145. 

Gotou’s map data is not from a camera sensor; thus, in combination with 
Karlsson it meets the elements related to first and third data not from a camera 
sensor [9.3]/[20.3]/[31.3], [9.5]/[20.5]/[31.5]. EX1012, 3:52-67, 4:1-29, 5:8-6:3, 
6:18-7:4, FIGS. 4, 7; Pet., 88; EX1003, ¶330. 

Dependent Claims 9, 20, and 31 are Unpatentable

73Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, Paper 17, pp. 23-24; see also id., pp. 18-25.



Dependent Claims 10, 21, and 32 are Unpatentable

74Petitioner’s Demonstrative Exh bit
Not Evidence

’029 Patent, EX1001, Claim 10.

Pet. Reply, pp. 24-25; EX1003, ¶¶ 341-349; Pet., 91, 54.



“Dr. Turk groups claims 10, 21, and 32 (EX2006, ¶154), alleging 
that “Petitioner does not identify which optics it is relying on for this 
combination.” While not argued in the POR, a POSA would have 
understood that Karlsson’s optical control elements would have 
been used in the Gotou-Karlsson system, as they provide the 
correct illumination and control for Karlsson’s LEDs. Pet., 91; 
EX1003, ¶¶341-349; EX1036, ¶¶107-108. 

Dr. Turk acknowledged that Karlsson’s lenses and reflectors are 
“optical control elements.” EX1037, 164:12-165:2; EX1036, 
¶¶107-108.”

Dependent Claims 10, 21, and 32

75Petitioner’s Demonstrative Exh bit
Not Evidence

Pet. Reply, pp. 24-25; see also id., pp. 18-25.



Questions?

76Petitioner’s Demonstrative Exh bit
Not Evidence




