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I, Dr. Nikolaos Papanikolopoulos, declare:
l. Introduction

1. | have been retained on behalf of Mercedes-Benz USA, LLC
(“Mercedes”) to offer technical opinions relating to U.S. Patent No. 10,894,503
(EX1001) (the “’503 Patent™) and certain prior art references relating to its subject
matter in the present case (IPR2023-01026). My qualifications and background are
provided in my first Declaration in this IPR. (EX1003.) | submit this Second
Declaration to address certain issues raised in Yechezkal Evan Spero’s Patent
Owner’s Response (“POR”; Paper 15), Dr. Matthew A. Turk’s declaration
(EX2040), and the transcripts of Dr. Turk’s deposition (EX1012, EX1013).

2. | have no financial interest in either party or in the outcome of this
proceeding. | am being compensated for my work as an expert on an hourly basis.
My compensation is not dependent on the outcome of these proceedings or the
content of my opinions.

3. In writing this declaration, | have considered the following: the list of
materials attached as Appendix A hereto, my own knowledge and expertise,
including my work experience in the fields of intelligent vehicle systems, automotive
control systems, and lighting control systems.

4, My opinions, as explained below, are based on my education,

experience, and expertise in the fields relating to the *503 Patent. Unless otherwise
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stated, my testimony below refers to the knowledge of one of ordinary skill in the
fields as of the priority date of the 503 Patent, or before. For the purposes of this

Declaration, | have been asked to assume that the 503 Patent has a priority date of

July 12, 2002.

Il.  Alden’s Invalidating Disclosure Requires No Modification and Is
Operative
5. | understand that Patent Owner argues Alden’s Figure 5 is limited to a

single row of LEDs and Petitioner’s proofs relying on multiple rows of LEDs require
modifying Alden. (POR, 17-18.) | disagree. Alden never calls the LEDs a “row” nor
indicates that they are *“one dimensional.” Rather, Alden discloses that “the
segmented headlight” as illustrated in Figure 5 is comprised of an “array” of lighting
elements. (Alden, [0029], Fig. 5.) Figure 5 is simply a sectional view that depicts
one row of LEDs in this array.

6. Reading Alden as a whole, a POSITA would readily understand that
the segmented headlight as illustrated in Fig. 5 includes multiple rows of LEDs. For
example, Figures 6-7 both show (a) a “sectional” view of one row of lighting
elements and (b) a “front-on” view depicting the full two-dimensional array of
elements within the headlight. (Alden, Figures 6-7.) Similarly, Figure 5 shows a
sectional view of a row of LEDs to illustrate the segmented lighting, and a POSITA
would understand that the full array in the front-on view (such as similarly shown in

Figures 6-7) would be two-dimensional. Alden also explains that “[a]ll embodiments
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maximize the areas receiving high beams for the benefit of the equipped vehicle
driver while concurrently all areas with other drivers present receive low beams so
as to minimize the glare for to betterment of other driver,” which include the
embodiment in Figure 5 and the embodiment in Figures 6 and 7. (Alden, Abstract.)
Alden also explains that these embodiments could be used “in combination to vary
illumination in a segmented system.” (Id., [0061].) Alden even discloses that a
switch array similar to 115 as shown in Figure 5 is used in the embodiment of Figures
6 and 7. Therefore, a POSITA would have understood that because these
embodiments use a similar switch array, share the same objective, and can be
combined together, the segmented headlight in Figure 5 similarly has two-
dimensional lighting element array as shown in Figures 6 and 7.

7. Additionally, Alden explains the “array” of LEDs in Figure 5 is
controlled by corresponding switches from a switch array using the “CPU and logic
previously described” in Figures 3 and 4. Thus, a POSITA would understand
Alden’s Figure 5 must be read in connection with the descriptions of Figures 3 and
4. Because Figures 3-4 disclose the CPU and logic selectively providing high beam
and dimmed low beam light in different sectors across a two-dimensional plane, a
POSITA would understand Figure 5 to likewise use multiple rows of LEDs. (Alden,

Figs. 3-4, [0027]-[0028].)
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8. As a further example, Figure 4 discloses the CPU logic compiling two-
dimensional (XY sensor maps of the detected light and determining dimmed and
high beam zones within this XY space. (Alden, Fig. 4, [0028].) Particularly, Alden
discloses the system checks each sector of the left sensor 89, from A1L, A2L through
XYL, and similarly checks each sector of the right sensor, from A1R, A2R through
XYR. (Id.) This is a clear indication that the sensor sectors are distributed in two
dimensions, X and Y. For this logic to apply to Figure 5, as Alden expressly says it
does, a POSITA would understand that a two-dimensional array of LEDs would be
used corresponding to the two-dimensional sensor sectors. In particular, where
Alden discloses that the LEDs “are on a curve along the focal point of a headlight
lens 121 such that the light from each lighting element goes into a specified portion
(or portions) of the headlight distribution area,” Alden is describing directing light
into different sectors of a two-dimensional plane in front of the vehicle, which
correspond to different sensor sectors. As such, it is again clear that Alden discloses
multiple rows of LEDs along the focal point of a curved surface behind the lens to
accomplish this. (Alden, [0029].) As | explained at my deposition, the curved surface
could be a spherical surface. (EX2041, 119:9-17.) If the LED array were one-
dimensional as Patent Owner alleges, then it could only correspond to X locations,
and not the plurality of XY locations that Figure 4 and Paragraph [0028] of Alden

indicate are accounted for. (Alden, Fig. 4, [0028].)
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9. As a final example, Alden discloses additional functionalities its
“segmented light distribution elements” can perform, including “directing light to
look around corners,” “concentrat[ing] light to look uphill,” and “concentrat[ing]
light to look downhill.” (Alden, Figs. 11-13, [0036]-[0038].) In these paragraphs,
Alden discloses that it is the “segmented light distribution elements described
herein” (which would include those of Figure 5) that can perform these functions,
not just the lighting elements of any particular embodiment. (Id.) For the segmented
headlight of Figure 5 to direct light uphill and downhill, for example, there must be
multiple rows of LEDs with some positioned on the curved surface to direct light
upwards and others angled and positioned to direct light downwards. And a POSITA
would understand that when the headlight needs to be concentrated to look up, it is
likely that the top row of LEDs will be switched on, and when the headlight needs
to be concentrated to look down, the bottom row of the LEDs will be switched on.
(EX2067, 58:11-59:16.)

10. A POSITA would understand Figure 5 of Alden to illustrate one row of
a two-dimensional LED array, with, as Alden explains, each LED used in the array
having a corresponding switch in the control switch array. Overall, Alden’s figures
are conceptual figures, and not technical schematics intended to represent the precise
number of switches and LEDs to be used in a particular real-world system. And,

looking at Figures and description, it is clear that Alden is not limiting the sensors
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or switches to a particular number of rows or columns, or to a specific total number
of sensors or switches. Instead, Alden uses notations like “AlL,” “A2L” and then
“... XYL sensor positions to indicate there is a first left sensor (A1L), a second left
sensor (A2L), and then some “XY” sensor that will depend on the number of sensors
actually used. (Alden, Figures 3-4.) Therefore, Figure 3 does not disclose Alden’s
system requiring 576 switches, and Figure 5 does not limit Alden’s system to 9
LEDs.

11. | understand Patent Owner further claims Petitioner is “modifying”
Alden because | “admitted” that Alden does not expressly describe certain details of
its system and read things into Alden at my deposition. (POR, 17-22.) This
mischaracterizes my testimony. | have consistently testified that a POSITA would
understand Alden’s Figure 5 to illustrate one row of a two-dimensional LED array,
with each LED used in the array having a corresponding switch in the control switch
array. At deposition, | did not read anything into Alden or suggest that a POSITA
would not understand its concepts. Rather, in response to Patent Owner’s questions,
I explained how Alden’s figures are conceptual figures (not precise schematics) and
gave examples as to what these figures and corresponding descriptions disclose to a
POSITA regarding Alden. (See e.g., EX2041, 57:12-58:8, 111:9-23, 115:7-116:14;

EX2066, 32:20-34:3, 44:12-22, 47:1-19, 99:21-100:11.)
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12. | understand Patent Owner additionally argues that Alden is
“inoperative.” (POR 23-24.) Particularly, Patent Owner argues that (1) the LEDs
shown in Figure 5 would not provide sufficient lumen output because only a single
row is shown and (2) Figures 3 and 5 are incompatible because allegedly “there are
576 switches in the Figure 3 switch array and 9 LEDs in the Figure 5 LED array[.]”
(1d.) I disagree.

13. These arguments are predicated on Figure 5 being limited to a single
row of LEDs. This is incorrect for the reasons explained above. As such, the lumen
output of Figure 5 would be greater than that of a single row of nine LEDs, as |
explained at my deposition. (EX2066, 99:21-100:5.) Moreover, the claims do not
require a particular lumen output or compliance with any standard or regulation—
whether for automobiles or otherwise. Indeed, the claims are directed toward a
headlight system for a “vehicle,” generally, not a headlight system for a specific type
of vehicle with a specific required lumen output. (See, e.g., 503 Patent, Cl. 1;
EX1013, 25:7-15.)

14.  Further, as explained in my first declaration, it is clear how Alden’s
system would work to use a switch array like that in Figure 3 with the LEDs of
Figure 5—the switch array should have one switch for each LED. (EX1003, {54-
55, 61, 76, ; Alden, [0029]; EX1012, 121:3-18.) Figure 3 does not disclose Alden’s

system as having 576 switches, and Figure 5 does not limit Alden’s system to 9
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LEDs. As | repeatedly emphasized at my deposition, these are conceptual figures in
a prior art patent—not technical schematics intended to represent the precise number
of switches and LEDs to be used in a particular real-world system. (See e.g.,
EX2041, 57:12-58:8, 111:9-23, 115:7-116:14; EX2066, 32:20-34:3, 44:12-22, 47:1-
19, 99:21-100:11.) Nothing in Alden contradicts such interpretation. Indeed, Alden
discloses that Figure 3 is simply “a more detailed illustration of the information flow,
processes and architecture of the elements described in Fig. 2” (Alden, [0027]), and
Fig. 5 “illustrates the segmented headlight means and controlling switch array in a
first embodiment.” (1d., [0029].) Alden also explicitly states that its description
should not be construed as limitations, and “[t]he segmented distribution light can
be used for many applications other than motor vehicles.” (Id., [0061].) Indeed, as
discussed above, Figure 4 of Alden discloses that there could be some XY number
of sensors without limiting the value of X or Y, which clearly indicates that the
number of the corresponding switches and lighting elements could be variable
depending on the particular implementation. (Alden, Fig. 4, [0028].) A POSITA
would have, for example, looked at Figure 3 and the notations in Figure 4, and
understood the sensor array, switch array, and the LED arrangement are all two
dimensional. No figures in Alden show a headlight that is flat and one dimensional,
and instead all figures showing a headlight include a front view or a sectional view

of a three-dimensional headlight structure. Thus, the argument of Patent Owner that
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Figure 5 only contains a single row of LEDs contradicts Alden’s disclosure and what
a POSITA would understand from reading the reference.

15.  In sum, when considering the full disclosure of Alden, it is clear that
Figure 5 is not limited to a single row of LEDs and that a POSITA would understand
the teachings in Alden and how to implement them.

I11. Independent Claim 1

1[C]: the subsections determined in response to sensor data,

1[D]: electronic control circuitry configured to independently operate the light
clusters;

1[E]: 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[F]: [1] 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, [2] 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, [3] that reduces illumination to reduce glare in at
least a first of the at least two subsections and adapt the light emitted from one or
more of the light-clusters so as to create the headlight beam that provides the
determined illumination.

16. Regarding Claim 1[F], I understand that Patent Owner argues that
Alden’s processor does not “determine illumination” for two subsections (e.g., it
only determines the subsections, without separately determining their illumination
requirements) (POR, 31-32, 34) and (2) the illumination provided to each subsection
IS not “determined” but rather is a preset low or high level of illumination (id., 32-

34). | disagree for several reasons.
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17.  First, Claim 1[C] simply recites that “subsections determined in
response to sensor data,” without defining what makes this determination. As
explained in my first declaration, Alden clearly discloses this. (EX1003, 1157-58;
see also Petition, 17-18.) Claim 1[F] then adds that a particular structure, i.e., a
processor, is used to process algorithms and “sensor data” to “determine an
illumination for at least two of the subsections.” As explained in my first declaration,
Alden clearly discloses this too. (EX1003, §62; see also Petition, 20-21.) The claims
do not require anything more.

18. Second, Alden’s algorithm determines subsections based on sensor data
and also determines their illumination requirements. In Alden, maps of sensed light
are created (e.g., determined) and stored in memory for both the left and right sensor.
(Alden, [0028], Fig. 4.) These maps represent areas (e.g., the headlight distribution
subsections) in front of the equipped vehicle that are generated from the sensor data
and may have different illumination requirements. After these maps are compiled,
the CPU uses them to determine whether and how the different subsections should

be illuminated, e.g., by “compar[ing] the right map to the left map,” “calculat[ing]
which zones... need to be dimmed,” and “switch[ing] requisite beam segments to
dim” while “switch[ing] other segments to high beam.” These are multiple,

independent steps in Alden’s algorithm:
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(Id., Fig. 4)

19.  Patent Owner further suggests it is unclear how distance information is
used in this process. (POR, 31-32.) This is irrelevant to the claims, but in any case,
Alden clearly discloses that when comparing the maps, the CPU “determines the
distance which [oncoming vehicle] 41 is from [equipped vehicle] 47 (i.e., its
location) and that this “distance information is used to determine the intensity of light

[e.g., determine the illumination requirements] that will be produced by the
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[headlight] 61 in the corresponding headlight sectors.” (Id., [0027] (emphasis
added).) This determined intensity may be any intensity within the range of
Intensities from low to high that Alden discloses its system can operate at. (Id.,
[0061].) For example, if a vehicle is closer, then multiple sectors may need to be
dimmed; a vehicle further away may require only a single sector to be dimmed, i.e.,
less LEDs need to be dimmed for an oncoming vehicle at further distance. Also, if
the oncoming vehicle is at a far distance, the intensity of the corresponding sector
may not need to be reduced as much as when the vehicle is closer as the emitted light
Is already dimmer at a far distance.

20. Third, Patent Owner’s argument that Alden does not “determine
Illumination” for a subsection because it allegedly provides a predefined high or low
level intensity is based on a misreading of the claims and art. The claims only require
determining illumination for a subsection, and not any particular way in which this
must be done. Alden unequivocally says its CPU “determine[s] the intensity of light
that will be produced ... in the corresponding headlight sectors,” and that
information is “sent to control the power flow” to do so. (Alden [0027]-[0028], Fig.
4; see also Petition, 23-26.) Again, Figure 4 demonstrates the logic of this process,
where Alden determines the illumination for different subsectors. (Alden, [0027]-
[0028].) This may include determining to illuminate subsections where a vehicle is

sensed with dim light and subsections where a vehicle is not sensed with high beam
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light.! More importantly, Alden discloses that the intensity of light that will be
produced in the corresponding headlight sectors is determined based on distance
information, such as how far the oncoming vehicle is. For example, when the
oncoming vehicle is at a far distance, the intensity of the corresponding sector may
not need to be reduced as much as when the vehicle is closer. Thus, a POSITA would
understand that Alden’s system actively determines illumination rather than simply
using predefined high or low level intensity. Moreover, this process happens in real
time, such that subsections that were determined to be in dimmed intensity at one
time are switched to high beam (for example, when a vehicle is no longer sensed
there), and vice versa. (Id., [0028], Fig. 4.) Thus, the intensity of light from LEDs
directed to each subsector is not predetermined; rather, the system is repeatedly
determining the level of light to be emitted based on objects which its sensors detect
(e.g. “sensed vehicle”) and what its CPU calculates (e.g., distance to objects) over
time.
IV. Independent Claim 20

20[A]: [1] one or more headlamps affixed to a vehicle, [2] each headlamp
including at least three directional light sources aimed at different angles relative

to the vehicle, [3] the light sources configured to have one or more controllable
light characteristics,

1 Alden’s system is further “operable within a range of intensities between the high

beam and the low beam state.” (Alden, [0027], [0061]; see also Petition, 25 n. 6.)
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20[C]: control circuitry configured to adjust the at least one light characteristic of
at least one of the directional light sources;

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.

21. | understand that Patent Owner argues that while Petitioner has shown
that Alden determines “where a portion of a vehicle is,” this “does not prove that
[Alden] can determine where the vehicle is not,” as required by Claim 20[E]. (POR,
36-38.) | disagree. This cannot be squared with Claim 20 (which does not require
affirmatively determining where vehicles are not) or Alden. Alden is unambiguous
that its system provides dimmed intensity where other vehicles are detected and “a
second intensity (or alternate direction) of illumination where no vehicle is
detected.” (Alden, [0025].) Alden is clear how this is done, using a process that
detects where sensed light (from headlights of another vehicle) is above a threshold
and accounts for the area around the headlights where a driver of the vehicle may be
to determine where the other vehicle is present. (1d., [0027][-0028].) And, Alden
makes a similar determination of where other vehicles are not present — areas where
there is not detected light above the threshold and which do not fall within the area

around sensed headlights where a driver may be present. (Id.) That is, if for a certain
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location, there was no sensed threshold light and the location is not close enough to
an area with threshold light such that it could contain a part of the vehicle (the driver
location and placement in a vehicle is considered), then Alden determines this
location to have no vehicle present. And, as such, it can be illuminated in high beam.
V. Independent Claim 26
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;

26[C]: 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, the headlight beam spatial light
distribution shaped to provide high beam illumination for a driver of the vehicle,
In at least the second subsection, while mitigating glaring light illuminating at
least the first subsection including detected other vehicles or pedestrians;

22. Regarding Claim 26[B], | understand that Patent Owner similarly
argues that Alden’s system does not “determine illumination” for a first subsection
that includes an oncoming vehicle or a second subsection that lacks an oncoming
vehicle because Alden uses predefined illumination levels. (POR, 38-39.) | disagree
for the same reasons as discussed above. See supra 116-20 (Claim 1[F]).

23.  As discussed above, a POSITA would understand that Alden’s system
actively determines illumination rather than simply using predefined high or low
level intensity. (Alden, [0027].) Again, this determined intensity may be any

intensity within the range of intensities from low to high that Alden discloses its
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system can operate at. (Id., [0061].) Additionally, Alden’s CPU iteratively “checks
the status of each respective sector 89 of the light sensors” for the presence of a
vehicle. (Id., [0028] (emphasis added).) Using this data, Alden determines
subsections including a vehicle corresponding to shaded circuit area 75, 81 and
subsections not including a vehicle corresponding to non-shaded circuit area 77,79.
(Id., [0027]-[0028].) Further, the system does not merely preserve high beam
illumination in subsections that are not within the shaded circuit area (e.g.,
subsections where no vehicle was sensed); rather, the CPU will send signals to
actively “switch the requisite headlight segments [corresponding to the shaded
circuit area] to dim” and “switch other segments [corresponding to the non-shaded
circuit area] to high beam.” (Id., Fig. 4, [0027]-[0028].) If the system merely
preserved the illumination level of LEDs not within the shaded circuit area, LEDs
that had been set to dim during operation of the system would never again be set to
high beam intensity, contrary to Alden disclosure.

24. Regarding Claim 26[C], | understand that Patent Owner argues that
Claim 26[C] (“determining a control strategy for controlling” the directional light
clusters) must be performed after Claim 26[B] (“determining illumination
requirements” for different subsections, e.g., with and without a vehicle) and that

Petitioner has failed to show this. (POR, 40-42.) | disagree.
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25.  As a preliminary matter, a POSITA would not read the claim language
to require that determining a control strategy must be performed after determining
illumination requirements. A control strategy for controlling the light clusters is
simply the logic for how to control the light clusters generally, which can include all
the logic needed to create the desired illumination. And, Alden’s logic is designed
to, as the claim requires, “create an output headlight beam meeting the determined
illumination requirements” of the different headlight distribution sectors in real time
so some are low beam and others high beam. (Alden, [0027]-[0028], Figure 4.)

26. Alden’s “controlling logic” is illustrated in Figure 4, and Alden
describes how this logic includes detecting light at different sensor positions,
compiling and comparing sensor maps, calculating distances to detected objects, and
determining which headlight zones to dim and which to set to high beam in real time.
(Alden, Fig. 4, [0028].) Further, Alden discloses that after it determines which zones
to dim and which to set to high beam, its “control strategy” uses different control
signals that can control the light(s) in each zone accordingly to “switch” the
segments to the appropriate illumination level, as information is sent to “control the
power flow from a power source” to create the headlight beam. (Alden, [0027]-
[0028], Figs. 3-4; Petition 23-24.) Thus, Alden is determining a control strategy for
controlling the light clusters to “create a headlight beam meeting the determined

illumination requirements” as claimed.

17
Mercedes EX1011

Mercedes-Benz USA LLC v. Spero
IPR2023-01026



VI. Dependent Claims 2 and 4
2[B]: one or more light emitting sources, each having a variable light-source

characteristic dependent on power, and wherein the control circuitry is arranged
to alter said light-source characteristic via power control;

2[C]: 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;

4: The headlight system of claim 2, wherein the light modifying element further
comprises at least one of lenses, diffractors, optical devices, a light guide, filters,
phosphors, optical coatings, prisms, controllable piezoelectric light guides, MEMS
devices, light valves or optical switches.

27. Regarding Claims 2[C] and 4 (anticipation), | understand Patent Owner
argues they require that the “light modifying elements” control light source
characteristics dependent on power and Alden’s lens only controls light direction
(not power-dependent intensity). (POR, 43-44, 51.) | disagree for at least two
reasons.

28.  First, the plural “light source characteristics” of Claim 2[C] are not
limited to characteristics dependent on power. Patent Owner argues Claim 2[B]
Indicates that the light-source characteristics in Claim 2[C] must be dependent on
power, but Claim 2[B] simply recites that each light source has “a variable light-
source characteristic dependent on power.” This is a reference to a light-source
characteristic that is singular (not plural) and variable and, thus, does not provide
antecedent basis for Claim 2[C]. In other words, while each light emitting source has

at least one light-source characteristic dependent on power, each may have other
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light-source characteristics not dependent on power. Claim 2[C] is directed to adding
a light modifying element that controls “the light source characteristics” generally,
not the particular light source dependent on power.

29. Reading claim 2 in context with claim 4 confirms this, as claim 4 recites
numerous light modifying elements that can control characteristics both dependent
on power and characteristics not dependent on power. For example, a static light
guide may change the direction of light regardless of any power provided to the light
source. (EX1001, CI. 4.) A light guide may be, for example, a static optical device
that merely guides light using its reflective structure that do not change with power.

30. Second, even assuming, arguendo, that Claims 2 and 4 require that the
light modifying element control a light-source characteristic dependent on power
(they do not), Alden still discloses this. As the Petition explains, the intensity of each
light source is a variable-light source characteristic, as it can be either a high or low
beam, depending on the power supplied. (Petition, 38-39.) The opposite of PO’s
conclusion is true as the lens further controls the intensity of these light sources in
particular areas of the headlight distribution area. For example, if the intensity of the
light emitted from light element 119 in Figure 5 of Alden were measured at sector
125 with no lens present, this measured intensity would be different than the
intensity measured at sector 125 with the lens present and focusing light from 119

into sector 125. In particular, the intensity measured at sector 125 with the lens
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present would be higher than intensity measured at the same location with no lens
present. Thus, the intensity is controlled by the lens.

31. Regarding Claims 2[C] and 4 (obviousness), | understand Patent Owner
argues that Petitioner fails to explain how and why a POSITA would include a liquid
crystal variably refractive element in Alden’s system. (POR, 44-48)

32. As explained in my first declaration, Alden describes that a liquid
crystal element allows light to pass straight through when a circuit is open, and has
a second refractive state causing the light to bend when passing through when the
circuit is closed. (EX1003, 1195-96; see also Petition, 40-43.) Alden further explains
that “[o]ne or more methods employed herein may be used in combination to vary
illumination in a segmented system.” (Alden, [0061].) As explained in my first
declaration, a POSITA would have readily understood how to implement liquid
crystal variable refractive elements in such a system. (EX1003, 195.) The
implementation of a liquid crystal refractor would be the use of a known optical
element in a system having different light distribution sectors that Alden describes
the liquid crystal as acting upon. (Id.) A POSITA would have a reasonable
expectation of success as the liquid crystal 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. (1d.)
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33.  Regarding why a POSITA would implement such a liquid crystal
refractor, the liquid crystal refractor would provide an additional means of
modifying the direction or intensity of individual light sectors, allowing more
variable control of lighting subsections of the headlight beam. (Id.) For example, as
| explained at my deposition, Alden is concerned not only with dimming light when
other vehicles are detected, but also illuminating curves in the road. (EX2066, 79:3-
83:7.) To achieve this additional control of intensity and direction of light at a curve,
Alden’s Figure 5 headlight could include a light source with a variable refractive
element at either end, so as to be able to bend the light directed towards the sides of
the road, and thus any upcoming curves. (Id.)

VIl. Dependent Claim 3
3: The headlight system of claim 2, wherein the one or more light modifying
elements is at least one of a static light modifier or a variable light modifier, said
light modifying element comprising at least one of reflectors or refractors, and
wherein variable light modifier control circuitry is configured to control the light-

cluster light characteristic by altering the light modifying elements in the path of
the light emitted from the at least one of the light sources.

34. Regarding Claim 3 (anticipation), | understand Patent Owner again
argues that the controlled light characteristic must be the variable light-source
characteristic dependent on power. (POR, 49.) | disagree. Claim 3 depends from
Claim 2 and recites “[t]he headlight system of claim 2... wherein [the] light
modifying element [comprises] at least one of reflectors or refractors[.]” As

explained, the power-dependent light-source characteristic is not the antecedent
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basis for the light source characteristics further controlled by the light modifying
element of Claim 2, and regardless, the lens would control intensity which is
dependent on power (for example, sector 125 in Figure 5 would have a higher
intensity when the lens is present than it would if the lens were not present). See
supra 1127-33 (Claims 2[C], 4).

35. Further, as explained in my first declaration, the “variable light
modifier circuitry” language of Claim 3 is only limiting with respect to the use of a
“variable light modifier.” (EX1003, 199.) When the light modifying element is a
static light modifier like the lens, variable light modifier circuity is neither required
nor of use. By definition, a static light modifier is a light modifying element that is
not alterable during operation. As such, there cannot be control circuity that alters
the light modifying element. If there were, the light modifying element would be
variable, not static.

36. Regarding Claim 3 (obviousness), | understand Patent Owner
additionally argues that it is unclear how the system would function if the liquid
crystal variable light modifier of Alden’s Figure 10 embodiment was implemented
In a system like Alden’s Figure 5 embodiment proofs (POR, 50-51.) As explained
above, this variable refractive element includes a circuit (i.e., variable light modifier
control circuitry) configured to be open or closed to control the direction and

distribution of light passing through the elements. See supra 1127-33 (Claims 2[C],
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4). Again, this variable refractor element could be included with a light source either
end of the LED array in the headlight so that it would give the ability to shift light
towards the sides of the road if needed, to better illuminate objects there or upcoming
curves. (EX2041., 79:24-80:25.) In optics, a POSITA would have known there are
different methods to change direction or intensity of light, and Alden discloses
several of these including lenses, electro-optical cells, and liquid crystal variable
refractive elements, and mentions the different methods can be used together.
(Alden, [0029]-[0036], [0061] (“One or more methods employed herein may be used
in combination to vary illumination in a segmented system.”).) Thus, a POSITA
would have understood from Alden that a light source and variable refractor from
Figure 10 could be included at either end of the headlight of Figure 5 in order to give
the ability to control and bend light directed to the sides of the road.
VIIl. Dependent Claims 15 and 21

15/ 21: The system of claim [1 / 20], wherein the [logical controller / processor] 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 / to direct the control circuitry to adjust the directional
light sources] in a direction of the road curvature.

37. Claims 15 and 21 recite a “logical controller... configured to determine
at least a road curvature, indicated by the sensor data, ahead of the vehicle[.]” |
understand Patent Owner argues Petitioner’s contentions fail because Alden

allegedly has no way of “knowing the difference between vehicles and reflectors”
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and, therefore, cannot determine whether its system should dim in response to a
detected vehicle or concentrate light in response to an upcoming road curvature.
(POR, 53-56, 60.) | disagree.

38. As explained in my first declaration, Alden teaches its system detects
different objects by checking for light above a certain “threshold” intensity or
distance at each location of the sensor array. (See e.g., EX1003, 1166, 77; Alden,
Fig. 4, [0028].) To distinguish between different objects, such as roadside reflectors
or oncoming vehicles, a POSITA would have understood from Alden that the
threshold intensity or distance of the process described in Figures 3 and 4 may, for
example, simply be adjusted based on the type of object. Additionally, Alden’s
system also evaluates the location/distance of detected lights in determining the
headlight distribution pattern, which could also be used to differentiate between
different objects. (Alden, [0028].) For example, differently from an oncoming
vehicle which is continuously moving, a roadside reflector is usually fixed at a
certain location and is often at the opposite side from the oncoming vehicle. Thus, a
POSITA would understand that Alden’s system can identify different objects not

only based on the light intensities but also based on their locations. As | explained

2 Patent Owner argues Petitioner’s proofs for Claims 32-33 are similarly flawed.

(POR, 62.)
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in my first declaration, the logic of Figure 4 would apply to detecting roadside
reflectors, with Paragraph [0036] of Alden now indicating that instead of dimming
where objects (i.e., reflectors) indicating the curve are detected, the system will now
“direct light into the corner” by switching LEDs directed towards the reflectors to
high beam and switching certain LEDs not directed at the curve to low beam or even
off. (EX1003, 1113; EX2066, 114:20-115:14.) Thus, as shown in the Petition, Alden
would not simply “dim” all lights directed to the road curve in Figure 11 as Patent
Owner alleges, but rather would control the LEDs using the process described in
Figure 4 to “switch [] segments to high beam” that direct light into the curve.
(Petition 54-57; Alden, Fig. 4, [0028], [0036]; EX1003, 1113; EX2066, 114:20-
115:14.)

39. Regarding Claim 15, | understand Patent Owner additionally argues
Alden’s system does not “increase[e] illumination in a direction of a road curvature”
because it “emits high beams everywhere there is not glare reduction and [] lacks
optical steering capability.” (POR, 57-59.) | disagree. Patent Owner’s assumption
that all LEDs must be on high beam at all times under all circumstances other than
when another vehicle is detected is incorrect and contrary to Alden’s disclosure of
its headlights performing multiple functions.

40. The LEDs in Alden’s system do not default to emitting high beam

intensity everywhere except where there is glare reduction. As previously explained,
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Alden’s system has “many applications,” including the additional functionality of
“concentrat[ing] light to look around corners” when the vehicle senses road turns,
by directing “light into the corner to maximize the driver’s ability to see there.”
(Alden, [0036], [0061]; EX1003, 1113.) Because the LEDs are not high beam
intensity by default Alden’s system must “switch requisite headlight segments to
dim” and “switch other segments to high beam” as shown in Figure 4. (Alden, Fig.
4,[0027]-[0029], [0036], [0061].) In other words, the system actively switches LEDs
to high beam intensity.

41.  Accordingly, as a POSITA would have understood that when practicing
the functionality where the system will “concentrate” and “direct” light into a corner,
Alden’s system does not have all sectors on high beam by default, dimming only
certain ones. (Alden, [0036], [0061].) Rather, the system can selectively switch
certain LEDs to high beam—for example those at one of the extreme ends of the
headlight curve in Figure 5—such that they would then direct high beam light into
the area of the road curvature to “concentrate” light there in order to “maximize the
driver’s ability to see there.” (Alden, [0036], [0061], [0027]-[0029].) This switching
on of LEDs aimed at the curve to high beam is increasing illumination in a direction
of the road curvature. When the Alden’s system detects an upcoming road curve, it
can perform additional functionality to illuminate the curve while also dimming

where necessary to reduce glare if another vehicle is present. (EX2041, 50:9-51:3,
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76:8-80:24.) Figures 12 and 13 highlight this as well, showing light distribution
patterns that would be output from different LEDs depending on the situation.
(Alden, Figs. 12-13.) For example, looking at Figure 12 with light being directed
uphill, it is clear that LEDs in the bottom rows would be activated to achieve the
illumination towards the top of the hill. But, when traveling on a straight road, there
would be no need to provide illumination that high up. As such, the bottom row of
LEDs could be off in such situations (i.e., not defaulted to high beam) and only
activated when needed to look up a hill. (Id., Figs. 12-13, [0037]-[0038] (indicating
the functionalities of directing light uphill and downhill can be “achieved with the
segmented sensing elements and segmented light distribution elements described
herein,” which would include Figure 5.).)

IX. Dependent Claim 6

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

42. 1 understand Patent Owner does not dispute that Bergkvist discloses the
additional elements of Claim 6 (e.g., the headlight beam further comprising UV
light), but instead again argues that a POSITA would not apply this teaching to
Alden. (POR, 64-68.) | disagree. First, whether Bergkvist discloses LEDs is
irrelevant. What matters is whether it discloses emitting UV light from a headlight,
which it does. Second, Patent Owner alleges the Petition provides no explanation of

how Bergkvist’s UV light alone (without the filter) could be applied to Alden
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without also introducing unwanted visible light certain sectors. (POR, 67-68.) Patent
Owner misconstrues the combination set forth in the Petition — Alden is modified to
include the UV light output from Bergkvist “outside the visible range, such that it is
not distracting to other drivers or pedestrians but can still illuminate reflective
materials such as road signs or markings.” As taught by Berkgvist, the light source
would include a filter to remove all the visible light and allow only the UV light
outside the visible range to be emitted. A POSITA would have understood to include
such a UV light source and filter, or any other UV light source, in Alden so as to be
able to emit UV light and better illuminate roadside objects such as signs, road
markings, or pedestrians.

X.  Dependent Claim 8

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

43. | understand Patent Owner does not dispute that Beam discloses the
additional elements of Claim 8 (e.g., detecting the taillights of a preceding vehicle),
but instead again argues that a POSITA would not apply this teaching to Alden.

(POR, 68-69.) Patent Owner argues applying Beam to Alden would not work
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because (1) the threshold used in Alden to detect vehicles would need to be reduced,
which in turn would cause Alden to no longer be able to appropriately adjust the
light to oncoming vehicles, and (2) Alden would be unable to “match” taillights
across its sensors. (1d.) I disagree for numerous reasons.

44.  First, Patent Owner appears to be ignoring that the teachings of Beam
are being applied to Alden, and Beam discloses being able to detect both headlights
and taillights. Patent Owner has not argued or shown that Beam is not enabled.
(POR, 68-69.)

45.  Second, there is no evidence in the record that the difference in
intensities between headlights and taillights is markedly different. Patent Owner
cites none. (POR, 68-69.) Thus, there is no reason to assume any significant
adjustments would need to be made to Alden when applying Beam’s teachings.

46. Third, even assuming there is an appreciable difference in intensities
between headlights and taillights, it is clear from both Alden and the record that a
POSITA would be able to take this into account. Patent Owner urges, in essence,
that Alden, as modified, would detect and dim light to an overly large area for
oncoming vehicles, without saying why the threshold for both would need to be the
same. (POR, 69.) Instead, Alden as modified by Beam can detect, and separately
account for, both oncoming and preceding vehicles. In fact, a POSITA would have

readily understood how to account for intensity differences and use two different
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intensity thresholds, with a lower one being indicative of taillights of a preceding
vehicle and a higher one being indicative of headlights of an oncoming vehicle.
Additionally, Alden’s system also evaluates the location/distance of detected lights
in determining the headlight distribution pattern, which could also be used to

differentiate between headlight and taillight. (Alden, [0028].)
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CERTIFICATION

| declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true and,
further, that these statements were made with the knowledge that willful false
statements and the like are punishable by fine, imprisonment, or both, under

Section 1001 of Title 18 of the U.S. Code.

Jr=

Dr. Nikolaos Papanikolopoulos

Dated: July 3, 2024
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