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Grounds – 1027 IPR

1027 DI, 10

Institution Decision:

1027 Pet., 4-5

Petition:

1027 IPR: POR, 14-22, 26-35, 46-54, 57-66; Sur-
Reply, 4-11, 17-18
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Alden

1026 IPR: POR, 7-9, 10-11, 23-29, 31 
1027 IPR: POR, 7-10, 22-26, 36 

Ex. 1005, Fig. 3 Ex. 1005, Fig. 4

Ex. 1005, Fig. 5

Ex. 1005, Fig. 6

Ex. 1005, Fig. 10
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Alden—two modes low and  high beam

6

Petition:

“Where Alden wants a sector of the headlight beam to be low or high, a determination is 
made to power the lighting elements for those sectors to produce low or high beam 
intensity light, as opposed to light at an intensity in the range between low and high.” 
(Papanikolopoulos Decl., ¶67.) 

1026 Pet., FN 6; see also 1027 
Pet., FN 6

1026 IPR: POR, 12-14, 35; Sur-Reply, 11-13 | 
1027 IPR: Sur-Reply, 11-14
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1. Anticipation & Petitioner’s Burden

7
1026 IPR: POPR, 17-18; POR, 14-17, 27-28; Sur-Reply, 7-9 |  
1027 IPR: POPR, 17-18; POR, 14-16, 26-27; Sur-Reply, 7-9 
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Petitioner’s Burden

8

Colas Sols., Inc. v. Blacklidge Emulsions,
Inc., 759 F. App’x 986, 989 (Fed. Cir. 2019)

1026 IPR: POR, 27-28; Sur-Reply, 3-4 | 
1027 IPR: POR, 26-27; Sur-Reply, 4

1026 POR, 27-28; Sur-Reply, 3-4; see also 1027 
POR, 26-27; Sur-Reply, 4

It is of "the utmost importance that petitioners in the IPR proceedings adhere to the 
requirement that the initial petition identify 'with particularity' the 'evidence that 
supports the grounds for the challenge to each claim.'" Id. at 1369 (quoting 35 
U.S.C. § 312(a)(3)). "A reply may only respond to arguments raised in the 
corresponding opposition or patent owner response." Id. (quoting 37 C.F.R. §
42.23(b)).
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Anticipation and Petitioner’s Burden 
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1026 POR, 16; see also 1027 POR, 16

1026 IPR: POR, 14-17 | 1027 IPR: POR, 14-16

1026 POR, 14-15; see also 1027 POR, 14

1026 POR, 17; see also 1027 POR, 16-17

“A patent claim is invalid as anticipated only if each and every element of the

claim is expressly or inherently disclosed in a single prior art reference.”

Guangdong Alison Hi-Tech Co. v. Int’l Trade Comm’n, 936 F.3d 1353, 1363–64

(Fed. Cir. 2019) (citing 35 U.S.C. § 102 (2006) and SRI Int’l, Inc. v. Internet Sec.

Sys., Inc., 511 F.3d 1186, 1192 (Fed. Cir. 2008)). In that regard, “[p]rior art that 

must be modified to meet the disputed claim limitation does not anticipate the 

claim … Such modifications are permissible only in an obviousness analysis.”

Apple Inc. v. Corephotonics, Ltd., 861 F. App’x 443, 450 (Fed. Cir. 2021).

Similarly, “inoperative embodiments cannot be anticipatory.” Corephotonics, 861

F. App’x at 451.

Petitioner’s anticipation proofs must thus establish that the “four corners” of

Alden “describe every element of the claimed invention either expressly or

inherently.” VirnetX Inc. v. Apple Inc., 665 Fed. App'x 880, 885 (Fed. Cir.

2016).

Anticipation cannot be proven merely by “multiple, distinct teachings in a single prior

art document that the artisan might somehow combine to achieve the claimed

invention.” Microsoft Corp. v. Biscotti, Inc., 878 F.3d 1052, 1069 (Fed. Cir. 2017)

(emphasis added).
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Ambiguous References Cannot Anticipate a Claim
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Anticipation also requires that a single reference “describe the claimed invention with sufficient precision 
and detail to establish that the subject matter existed in the prior art.” Wasica v. Continental Automotive, 853 
F.3d 1272, 1284 (Fed. Cir. 2017) (emphasis added); see also, Verve, LLC v. Crane Cams, Inc., 311 F.3d 1116, 
1120 (Fed. Cir. 2002). For this reason, as a matter of law, ambiguous references do not anticipate a claim. 
See, e.g., W.L. Gore & Associates, Inc. v. Garlock, Inc., 721 F.2d 1540, 1554 (Fed. Cir. 1983) (refusing to 
find claims anticipated when the prior art references were “unacceptably vague”); see also, In re Hughes, 345 
F.2d 184, 188 (CCPA 1965); In re Turlay, 304 F.2d 893, 899 (CCPA 1962) (“It is well established that an 
anticipation rejection cannot be predicated on an ambiguous reference.”). 

1026 IPR: POPR, 17-18; Sur-Reply, 9 | 
1027 IPR: POPR, 17-18; Sur-Reply, 8

Wasica v. Continental Automotive, 853 F.3d 1272, 1284 (Fed. Cir. 2017)  

1026 POPR, 17-18; see also 1027 POPR, 17-18
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Anticipation– a POSA cannot “fill in” missing limitations
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1026 IPR: Sur-Reply, 9 | 1027 IPR: Sur-Reply, 8-9

Prior art must be viewed as it is written and as it would be understood by
persons in the field of the invention—not as it might have been written to
describe a different development. See Nidec Motor Corp. v. Zhongshan
Broad Ocean Motor Co., 851 F.3d 1270, 1274-75 (Fed. Cir. 2017) (This
court’s precedent “does not permit the Board to fill in missing limitations” 
even if “a skilled artisan would immediately envision them.”) (citation
omitted).

1026 Sur-Reply, 9; see also 1027 Sur-Reply, 8-9
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2. Failure of Proof - Fig 5

121026 IPR: POR, 5-11, 13-14, 17-27, 29-30, 43-44, 63; Sur-Reply, 
1-11, 22 | 1027 IPR: POR, 5-11, 16-26; Sur-Reply, 1-11
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Per Petition, Fig 5 is a 1D Array

1026 Pet., 14; see also 1027 Pet., 13-14

1026 IPR: POR, 43-44; Sur-Reply, 1-2 | 
1027 IPR: POR, 17-18; Sur-Reply, 1-2

As shown, each element is directed at a 
different angle or direction relative to the 
front of the first vehicle. (Nikos Decl., ¶76.)

1027 Pet., 30 (Claim 59); see also 
1026 Pet., 28 (Claim 20)

1026 Reply, 14-15; see also 1027 Reply, 14
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Impermissible New Figure 5 Theory - Reply
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“Alden’s system includes . . . a plurality of lighting elements 
(e.g., LEDs) arranged in the headlamps . . . [T]hese lighting 
elements are ‘on a curve along the focal point of a headlight lens 
121,’ with different groups projecting light into different areas in 
front of the vehicle, e.g., left, center, right[.]

***
[E]ach lighting element is directed at a different angle relative to 
the front of the vehicle, based on its position along the curve. 
(Papanikolopoulos Decl., ¶73.)

Petition Argument:

Reply Argument:
“Moreover, as the Board correctly found in its Institution Decision 
(“DI”), Alden is clear that Figure 5 is not limited to a single row of 
LEDs. (DI, 9-11; Second Declaration of Dr. Nikolaos 
Papanikolopoulos (EX1011), ¶¶5-15.) Nowhere does Alden call the 
LEDs a ‘row’ or indicate they are ‘one dimensional.’ . . . Figure 5 is 
simply a sectional view of one row in this array.”

1026 Pet., 14, 28; see also 1027 Pet., 13-14, 30 

1026 Reply, 1-2; see also 1027 Reply, 2

1026 POR, 7-11; Sur-Reply, 1-9 | 
1027 POR, 7-11; Sur-Reply 1-8 

Colas Sols., Inc. v. Blacklidge
Emulsions, Inc., 759 F. App’x 986,
990 (Fed. Cir. 2019)

In sum, inherency was an all or nothing theory. 
Colas's Petition and its evidence were tailored 
to prove inherency. That theory failed. Colas's 
belated attempt to stretch that evidence to fit 
its alternative "overlapping ranges" theory only 
underscores that this theory was an 
afterthought raised for the first time in its 
Reply. Thus, the Board correctly concluded the 
theory was waived.
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Petitioner:
1026 Reply, 2

Ex. 1005, Figs. 3-5 (annotated)

1026 IPR: Sur-Reply, 6-8 | 1027 IPR: Sur-Reply, 5-7 
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Petitioner:

1026 Reply, 3; see also 1027 Reply, 4

Ex. 1005, Figs. 3-5 (annotated)

1026 IPR: Sur-Reply, 9 | 1027 IPR: Sur-Reply, 9

1026 Reply, 3; see also 1027 Reply, 4
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Alden’s Actual Fig 5 Teachings

1026 IPR: Sur-Reply, 6, 7, 10 | 
1027 IPR: Sur-Reply, 5-6, 9-10

Ex. 1005, ¶[0029]; see also ¶[0047]

Ex. 1005, Fig. 5
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New theory improperly relying on distinct embodiments

18

1026 Sur-Reply, 5-6; see also 1027 Sur-Reply, 5

1026 IPR: Sur-Reply, 5-11 | 1027 IPR: Sur-Reply, 4-11 

1026 Sur-Reply, 6; see also 1027 Sur-Reply, 5

1026 Sur-Reply, 3; see also 1027 Sur-Reply, 2-3

As stated in the POR, Alden presents three distinct embodiments with varying

structural configurations of light sources, optics and materials. A POSA would not

look to the second and third embodiments to interpret the first LED embodiment, let

alone as clear support to modify the actual Figure 5 disclosure. (POR, 7-11.)

Under Petitioner’s new reply argument, a POSA would modify the express depiction

and description of the Figure 5 LED embodiment, so it matches Figures 6-7 from the

second embodiment and the two-dimensional switch array from Figure 3. …

Petitioner could have presented this argument in its Petition, but did not[.]

Moreover, Figure 6's and 7’s showings of two-dimensional elements undercuts

Petitioner’s position, as it establishes that when Alden intended to show two-

dimensional segmentation it clearly did so. (Ex.1005, Figs 6-7.)

Finally, Petitioner incorrectly relies on functions 
ascribed to Alden’s third embodiment, depicted in 
Figures 11-13, contending that Alden provides that 
“its ‘segmented light distribution elements’ can 
perform, including ‘directing light to look around 
corners,’ ‘concentrat[ing] light to look uphill,’ … and 
‘downhill.’’’ (Reply, 3.) 

Petitioner also points to the boilerplate in ¶[0061] as 
evidence that Figure 5 is able to “direct”/“concentrate” 
light. (Reply, 18-19.) 

1026 Sur-Reply, 10-11; see also 1027 Sur-Reply, 10

1026 Sur-Reply, 11; see also 1027 Sur-Reply, 10
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Petitioner’s expert agrees 
Alden is not clear
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1026 POR, 19-20; see also 1027 POR, 18-19

1026 IPR: POR, 17-23 | 1027 IPR: POR, 16-22

Petitioner’s expert indicated that it is “not clear” and could not explain how the switch

array shown in Figure 3 controls the LED array shown in Figure 5 to create the beam spread

illustrated therein:

Q. Okay. So[,] does the figure 3 description affect the total beam spread of the

figure 5 embodiment?

A. The figure 3 can inform. But, again, this is a concept. So[,] if you look at the

number of rows on 77 and 79, it’s not clear how many. Assuming that each

element controls one LED, it’s not clear and I cannot count here.

* * *

A. In figure 3. It’s a reference as an array matrix. In other words, there are rows

and columns. So here basically the disclosure is that each one of these controls

one LED. And this is what the POSITA would understand at that time. So[,] it 

doesn’t give me any information how many rows, how many columns we 

have. It's a concept diagram. There are no dimensions, no scale.

(Ex.2041, 108:11-18; 108:23-109:1-5, emphasis added.)
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Failure of Fig 5 Proofs

201026 IPR: Sur-Reply, 5-11 | 1027 IPR: Sur-Reply, 4-10

1026 Sur-Reply, 7-8; see also 1027 Sur-Reply, 7

1026 Sur-Reply, 8; see also 1027 Sur-Reply, 7-8

Alden lacks “sufficient precision and detail” to “necessarily” require an

interpretation of the Figure 5 LED embodiment as a section of a two-dimensional

array, per the doctrine of inherent anticipation. See Verve, LLC v. Crane Cams, Inc.,

311 F.3d 1116, 1120 (Fed. Cir. 2002) (anticipation requires that “[a] single reference

must describe the claimed invention with sufficient precision and detail to establish

that the subject matter existed in the prior art.”) … Petitioner’s inferential evidence 

requires speculation (per Petitioner’s own expert) outside the four corners of Alden’s 

teachings and is thus insufficient to satisfy Petitioner’s anticipation burden.

(Ex.2041, 108:14-18.)

Were Figure 5 interpreted to include additional rows of LEDs, Alden lacks 

details regarding how the hypothetical structure would be put together—notably

whether the two-dimensional LED structure would form a semi-cylinder, a

semi-sphere or a flat plane (among other choices), which informs the control

strategy and resultant beam spread. (Ex.2040, ¶¶80-87.)

Given the lack of a clear disclosure and key gaps in how the hypothetical structure

would be put together and then operate, at best Petitioner identifies ambiguities as 

to how Figure 5 should be interpreted—which establish that Petitioner has failed to 

meet its burden of proof. Wasica Fin. GmbH v. Cont’l Auto. Sys., Inc., 853 F.3d

1272, 1284 (Fed. Cir. 2017).

1026 Sur-Reply, 9; see also 1027 Sur-Reply, 8
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The Board recognized alternative interpretations

21

1026 DI, 10-11; see also 1027 DI, 11-12

1026 IPR: POR, 22-23 | 1027 IPR: POR, 21-22
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Petition - Inoperative 2D Switch Array + 1D LED array combination

1026 IPR: POR, 29-30; Sur-Reply, 7-11 22

1026 Pet., 18-19, 
22 (annotated)

1026 Pet., 13-14 (annotated)
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Petition Controls through Trial

23

1026 POR, 8; see also 1027 POR, 8

1026 IPR: POR, 8; Sur-Reply, 1-2 |
1027 IPR: POR, 8; Sur Reply, 1-2 

1026 Sur-Reply, 2; see also 1027 Sur-Reply, 2
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3. Failure of Proof - “Determining” 
limitations

241026 IPR: Claims 1[C]/1[F], 20[E], 26[B] | 
1027 IPR: Claims 65[B], 38, 39, 66-67
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Claims 1, 20 and 26 Use Different “Determining” 
Limitations

25

26[E]: controlling the light clusters via 
the electronic control circuitry to 
collectively emit the headlight beam 
meeting the determined illumination 
requirements. 

1026 Pet., 32-33, 35-36
1026 Pet., 31-32

1026 IPR: POR, 30-42; Sur-Reply, 11-15

20[E]: [1] the processor, in
communication with at least the sensors
and the control circuitry, configured to: 
[2] 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, [3]
determine optimal use of the
differently aimed directional light sources
to maximize vehicle operator visibility in
at least the second subsection, while
minimizing a disturbing effect, resulting
from the illumination output, on the
vision of other traffic in at least the first
subsection, and [4] direct the control
circuitry to adjust the directional light
sources to achieve the determined 
optimal use.

26[A]: utilizing one or more sensors of a 
vehicle including the adaptive headlight 
system to obtain and provide data 
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[B]: determining illumination 
requirements for the field-of-view based 
on the data sensed by the sensors, 
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 for at 
least a second subsection of the field-of-
view not including the other vehicle or 
pedestrian;



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE 26

Per Petition, Processor Determines Dim Zones (Step 107); 
Current is Restricted to the Dim Zones (Step 109)

1026 Pet., 25-26; see also 1027 Pet., 22-23 Ex. 1005, Fig. 4 (annotated)

1026 IPR: POR, 30-34; Sur-Reply, 11-13 | 
1027 IPR: POR, 35-37; Sur-Reply, 20-21

20[E]: [1] the processor, in communication
with at least the sensors and the control
circuitry, configured to: [2] 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,
[3] determine optimal use of the
differently aimed directional light sources . . .
to achieve the determined optimal use.
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Alden and Petition confirm binary low/high modes

Petition:

1026 Pet., FN 6; see also 1027 Pet., FN 6

1026 IPR: POR, 12-14, 35; Sur-Reply, 11-13 | 
1027 IPR: Sur-Reply, 11-14

“Where Alden wants a sector of the headlight beam to be low or high, a determination is 
made to power the lighting elements for those sectors to produce low or high beam 
intensity light, as opposed to light at an intensity in the range between low and high.” 
(Papanikolopoulos Decl., ¶67.) 
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Claim 26--Alden does not teach “determin[ing] . . . illumination 
for at least two of the sub-sections”

28

Alden

Ex. 1005, ¶[0028]

Ex. 1005, ¶[0026]

1026 IPR: POR, 30-34; Sur-Reply, 11-13

Ex. 1005, Fig. 4 (annotated) Ex. 1005, Fig. 3
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Claims 37 and 59 – Different “Determining” Limitations 

1027 Pet., 18-27, 32-33, and 35

1027 IPR: POR, 28-35; Sur-Reply, 12-15
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“Determining” Limitation – Claim 65

1027 IPR: POR, 38-39; Sur-Reply, 14-15

1027 Pet., 35
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Impermissible threshold theory change 

31

1027 Pet., 25 1027 Reply, 7

These intensities in
between high beam and low beam (e.g., 
medium) are a “predefined threshold value” 
which the low beam would be below and the 
high beam would be above.
(Nikos Decl., ¶66.)

Reply:Petition:

1027 IPR: POR, 28-32; Sur-Reply, 11-15
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Dependent Claims 39 and 40 
39: The headlight system of Claim 37, wherein the plurality
of light clusters are further capable of illuminating at least
two of the sub-sections with different illumination
characteristics based on the at least one processor
determining specific, different illumination characteristics 
for each of the at least two sub-sections.

Alden anticipates and renders obvious (alone or in view of Stam)
Claims 39. (Nikos Decl., ¶¶95-96.) As discussed, Alden’s “light
clusters” can illuminate different sub-sections of the headlight 
distribution area with different illumination characteristics, based
on the processor determining different illumination characteristics
for each sub-section. See supra Claims 37[B], 37[D]-37[E]. In
particular, Alden’s light clusters project light into different areas in
front of the vehicle (e.g., first and second “sub-sections”) with
different illumination characteristics. (Nikos Decl., ¶96.) Again,
each individual lighting element is individually-controllable and on
a curve along the headlight lens, “such that the light from each
lighting element goes into a specified portion (or portions) of a
headlight distribution area.” (Alden, [0025], [0029], Figs. 1-2, 5.)
And the lighting elements can be controlled so that they
illuminate sectors containing a detected other vehicle with low
beam light, while illuminating sectors with no detected vehicle
with high beam light. (Id., Figs. 1-2, 5, [0026]-[0029]; see also
Figs. 11- 13, [0036]-[0038].)

1027 Pet., 37-38 (emphasis 
added)

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

Alden anticipates and renders obvious (alone or in view of Stam) 
Claim 40. (Nikos Decl., ¶97.) As discussed, in Alden the “light 
distribution pattern” is differing illumination levels output from the 
lighting elements in the headlamps, and that pattern defines the 
light to be produced in “the first and the one or more second sub-
sections,” with light in some sectors where a vehicle is detected 
being dimmed and light in other sectors being high beam. See supra 
Claims 37[D]-37[E].

1027 Pet., 38-39

1027 IPR: POR, 41-42; Sur-Reply, 15-16

1027 Reply, 12
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DEMONSTRATIVE EXHIBIT 
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4. Alden does not disclose:
“Identifying” Vehicles

Claims 11, 50

33
1026 IPR: POR, 52; Sur-Reply, 18-19 |
1027 IPR: POR, 46; Sur-Reply, 19 
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Claim 11/50: The headlight system of claim 1/37, further including a computer vision processing unit configured to use the sensor data and one or more of the 
algorithms to identify entities includingat 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.

34

1026 Pet., 491026 POR, 52

Patent Owner: Petitioner:

1026 IPR: POR, 52; Sur-Reply, 18-19
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“Identifying a Vehicle” 
Construction

35

1026 POR, 52

Unrefuted construction: 

1026 IPR: POR, 52; Sur-Reply, 19



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Petitioner conflates sensing light with “identifying” a vehicle

36

1026 Reply, 16-17; see also 1027 Reply, 16-17

1026 IPR: Sur-Reply, 18-19 | 1027 IPR: Sur-Reply, 19



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE 37

Alden Senses Objects

Ex. 1005, ¶¶[0027]-[0028] * * *

1026 IPR: Sur-Reply, 18-19 | 1027 IPR: Sur-Reply, 19
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Petitioner’s expert confirms- Alden can’t “identify” a vehicle

Ex. 2041, 79:25-80:8

1026 IPR: Sur-Reply, 19-20 | 1027 IPR: Sur-Reply, 19-21
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DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

5. Alden does not teach/disclose 
Control of the Light Modifying Elements 

- Claims 2-4, 42-43

391026 IPR: 2[C], 3, 4 
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Claims 2, 3, 42, and 43 require control of the light modifying 
elements

40

42. The headlight system of claim 37, wherein at least
one of the light clusters comprises:

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

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;

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

43. The headlight system of claim 42, wherein the 
one or more light modifying elements comprises 
at least one of reflectors or refractors, and 
wherein at least one of the at least one processors 
is configured to instruct control of at least one 
light modifying element resulting in a change to 
the light-source light characteristic.
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Anticipation - Alden does not disclose 
“control of the . . . light modifying elements”

41

Dr. Papanikolopoulos:

1026 Ex. 1003, ¶90 (cited in Pet., 38); see also 1027 Ex. 1003, ¶¶100-101 

1026 Ex. 1003, ¶94 (cited in Pet., 39); see also 1027 Ex. 1003, ¶104 

1026 IPR: POR, 43-48 | 1027 IPR: POR, 44-45

Dr. Turk:

Ex. 1005, Fig. 5 (annotated in 1026 Ex. 1003, ¶94) 

1026 Ex. 2040, ¶204

‘503 Patent claims 2, 42
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Petitioner’s anticipation arguments fail

“The lens further 
controls intensity of 
these light sources in 
particular areas of the 
headlight distribution 
area.”

42

Petitioner argues:

1026 Reply, 14

1026 IPR: Sur-Reply, 16-18 | 1027 IPR: Sur-Reply, 17-19

‘503 Patent claims 2, 42

42. The headlight system of claim 37, wherein at least
one of the light clusters comprises:

* * *

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

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



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Obviousness – Petitioner does not explain how a POSA would 
have combined Alden’s embodiments

431026 IPR: POR, 44-48 | 1027 IPR: POR 43-45 

1. Alden’s Fig. 5 
system “can include 
other ‘light modifying 
elements,’ including a 
‘variable refractive 
element’[.]”

Petitioner argues:

1026 Pet., 40

Alden:

Ex. 1005, ¶[0061]

‘503 Patent claims 2, 42



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Obviousness – The Petition does not explain how a POSA would 
have combined Alden’s embodiments

441026 IPR: POR, 44-48 | 1027 IPR: POR, 43-44

A “POSITA would have 
readily understood 
how to implement the 
variable refractive 
elements in such 
system.”

Petitioner argues:

1026 Pet., 42

Dr. Papanikolopoulos:

Ex. 2066, 79:13-16

Ex. 2066, 80:14-17

‘503 Patent claims 2, 42



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Dr. Turk:

Petitioner’s proposed combination would not work without 
collimated light

451026 IPR: POR, 44-48 | 1027 IPR: POR, 43-44

1. A “POSITA would 
have had a 
reasonable 
expectation of 
success, as the 
refractor would 
perform its same 
function of allowing 
light to pass straight 
through when a circuit 
is open and bending 
light when the circuit is 
closed.”

Petitioner argues:

1026 Pet., 42 (emphasis added)

Ex. 1005 Fig. 10 Ex. 1005 Fig. 5

Ex. 2040, ¶208

‘503 Patent claims 2, 42



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Petitioner’s Improper New “refractive element at either end” 
Argument Fails to solve the collimation problem

46

1026 Reply, 14-15; see also 
1027 Reply, 14

Petitioner’s Reply Argument:

1026 IPR: Sur-Reply 16-18 | 1027 IPR: Sur-Reply, 17-18

‘503 Patent claims 2, 42



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

6. Alden does not disclose the 
Predictive Curve Limitations

47



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

1026 IPR: POR, 53-61 | 1027 IPR: POR, 46-54

Claims 15, 21, 54, 60 require 
“determin[ing] … a road curvature . . . ahead of the vehicle”

48

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

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



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Alden does not disclose “determin[ing] … a road 
curvature . . . ahead of the vehicle.”

49
1026 IPR: POR, 53-57; Sur-Reply, 19-21 
1027 IPR: POR, 46-53; Sur-Reply, 19-21

Alden:

Ex. 1005, ¶[0036]

‘503 Patent claims 15, 21, 54, 60

Ex. 1005, Fig. 11



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Petitioner’s New Adjustable Threshold Argument

501026 IPR: Sur-Reply, 19-21 | 1027 IPR: Sur-Reply, 19-21

Petitioner Argues:

1026 Reply, 17 (emphasis added); 
see also 1027 Reply, 17-18

“To distinguish between 
different objects, . . . the 
threshold intensity or 
distance . . . may, for 
example, simply be 
adjusted based on the 
object type.”

‘503 Patent claims 15, 21, 54, 60

Dr. Papanikolopoulos:

Ex. 2041, 80:3-8



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Alden does not disclose “determin[ing] … a road 
curvature . . . ahead of the vehicle.”

511026 IPR: POR, 56-57 | 1027 IPR: POR, 50-51 

Petitioner Argues:
Alden’s “‘rotation sensor’ 
. . . can further detect
when a vehicle is
planning to turn. . . .  
when a driver turns her 
steering wheel before 
moving, in anticipation of 
an upcoming turn…”

1026 Pet., 55; see also 1027 Pet., 51-52

Alden:

Ex. 1005, ¶[0058]

Ex. 1005, Fig. 15

Ex. 1005, Fig. 11

‘503 Patent claims 15, 21, 54, 60



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Claims 15, 21, 54, 60 also require “increas[ing] illumination in a 
direction of the road curvature”

521026 IPR: POR, 57-61 | 1027 IPR: POR 46-47, 51-54

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

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



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Alden does not disclose “increas[ing] illumination in a direction of the road 
curvature” because all beam segments remain at high intensity

53
1026 IPR: POR, 5-12, 35, 57-59, 60-61 
1027 IPR: POR, 6-14, 46-47, 51-54 

Ex. 1005, ¶[0028]

Ex. 1005, ¶[0026]

Alden:

Ex. 1005, ¶[0006]

‘503 Patent claims 15, 21, 54, 60



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

All beam segments are at high intensity unless 
specifically dimmed

Petitioner Argues:

“Alden’s system does not 
default to emitting high 
beams everywhere there 
is not glare reduction. 
Rather, Alden’s system 
can be used for ‘many 
applications,’ and Figure 
11 details an additional 
functionality of its 
segmented headlight....”

541026 IPR: Sur-Reply 21 | 1027 IPR: Sur-Reply, 20-21

‘503 Patent claims 15, 21, 54, 60

Petition (re base claim 37):

* * *

1026 Reply, 18; see also 1027 Reply, 
18

Alden:

Ex. 1005, ¶[0061]

1027 Pet., 23; see also 1026 Pet., 26



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Alden’s Figure 5 Embodiment illuminates the full light pattern 
therefore it does not teach “increasing illumination”

55

Alden:

1026 IPR: POR, 57-58 | 1027 IPR: POR, 51-52

Ex. 1005, Fig. 5

Ex. 2067, 17:21-25

Dr. Papanikolopoulos:

Ex. 2066, 112:2-5

‘503 Patent claims 15, 21, 54, 60



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Alden does not disclose “increasing illumination in a direction of the road 
curvature” because 1st Embodiment lacks optical steering capability

561026 IPR: POR, 56-57 | 1027 IPR: POR, 50 

Petitioner Argues:
“As the steering wheel 
‘rotates ‘x’ degrees,’ the 
system calculates the new 
planned direction of the 
vehicle and ‘changes the 
direction of the headlight 
output 197 a corresponding 
‘f(x)’ degrees.’”

1026 Pet., 53-54; see also 1027 Pet., 51

Alden:
‘503 Patent claims 15, 21, 54, 60

Ex. 1005, Fig. 10

Ex. 1005, Fig. 5

Dr. Turk:

1026 Ex. 2040, ¶239; see also 1027 Ex. 2040, ¶¶222

1026 Ex. 2040, ¶72; see also 1027 Ex. 2040, ¶72 



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

7. Failure of Proof – Curve vs Turn

57



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE1026 IPR: POR, 61-62; Sur-Reply, 22

Claims 32 and 33

58

32. The method of claim 26, wherein the
determining illumination requirements
further includes determining illumination 
for an upcoming curve indicated by the
sensor data, wherein the determining the
control strategy further comprises
determining the control strategy for
controlling the directional light clusters to
create an output headlight beam that
illuminates around the curve.

33. The method of claim 32, wherein the
determining illumination requirements
further includes determining illumination 
for an upcoming turn indicated by the
sensor data, wherein the determining the
control strategy further comprises
determining the control strategy for
controlling the directional light clusters to
create an output headlight beam that
illuminates the turn.



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

8. Insufficient Rationale to 
Combine Alden and Harbers

59



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE1026 IPR: POR, 64-66 | 1027 IPR: POR, 61

Claims 5 and 69

60

5. The headlight system of claim 1, 
wherein at least one of the light-clusters 
includes:

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

69. The method of claim 65, 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.



DEMONSTRATIVE EXHIBIT 
– NOT EVIDENCE

Petitioner does not explain how a POSA would have combined 
Alden & Harbers

Petitioner argues that 
Alden and Harbers could 
be combined “by 
including particular color 
LEDs, as taught by 
Harbers, at particular 
locations along the curve 
in Alden’s Figure 5 
headlight”

61

1026 Pet., 64-65

Harbers:

1026 IPR: POR, 65-67 | 1027 IPR: POR, 57-58

Ex. 1006, 8:30-34

Ex. 1006, Fig. 2 (annotated)

Dr. Turk:

1026 IPR, Ex. 2040, ¶272

1026 IPR, Ex. 2040, ¶272


