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x * *
NI KOLAGCS PAPANI KOLOPOULOS
having first been duly sworn, was examned and testified as
foll ows:
EXAM NATI ON
BY MR TURNER:
Q Al right. Good norning, Dr. Papani kol opoul os.
A Good nor ni ng.
Q How are you this norning?
A ' mfine, how are you doi ng?
Q Good. Sorry for the technical difficulties.
A Fi ne.
Q Al right.
Do you understand you're here for a
deposition today in tw | PR proceedi ngs?
A | do.
Q Concerning U S. Patent Nunber 10,894, 5037
A Yes, | do.
Q (kay. So these IPR proceedi ng nunbers we have | PR
2023- 01026 and 2023-01027.
Yes.
Q (kay, and now your declarations, so | guess you
scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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have -- your declarations for these | PR proceedi ngs?

A Yes, | have them

Q Ckay. Al right. Supposedly your exhibits are marked
1003, so with these, are you okay if we refer to one
as the 026 | PR declaration, so that will be the one
that's challenging clainms 1 through 36; are you okay
with that?

A Yeah, yeabh.

Q Do you know which one we're referring to? And then
the other declaration, we'll just refer to that as
your declaration in the 027 IPR

A | do.

Q Excel | ent.

Al right, so how did you prepare for your
deposition today?

A So | spent ny time just review ng the declarations,
because there has been sone tine since |l -- | -- and
then | had a phone consultation with Scott, and then
cane yesterday -- the day before basically, | avoided
the snowstormin the Twin Gties.

Q Ckay. No snow in DC?

A But it's alittle bit chilly.

Q Yeah. (Ckay. So you're located in DC at the Hogan
office today; is that correct?

A Correct, yes.

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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Q

Ckay. Al right, and so you said you -- to prepare
for your deposition you met with Scott. Did you neet

with anyone else to prepare for your deposition?

A And Scott and Joe Raffeto.

Q So you nentioned you reviewed your declarations. Did
you review any other docunments in preparation for your
deposi tion?

A And all the references that | cited.

Q In your declaration?

A Yes.

Q kay.

A My decl aration.

Q Did you review any docunents that are not cited in
your decl aration?

No.

Q (kay. (Ckay, can you turn to your declaration for the
026 | PR?

A Yes.

Q Ckay. Who drafted your declaration?

A | was in full control of every paragraph and
statenent, so as | said, | just -- | drafted --
basically the opinions basically are mne and | had
full control of whatever went into it and |I had, of
course, to ask explanation about the |legal terns.

Q Ckay, and how nuch tine did you spend preparing the
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026 decl aration?
You nmean the original preparation or like last -- |ast
May or May 2023 and June?
Vell, let ne -- so yes, in preparing the original
decl aration, how much time did you spend preparing it?
If my menory is correct, this was the first one | did,
but my menory may be -- nay fail nme. So probably
around 50 hours, 60 hours both -- both the 26 -- it's
quite -- | don't have a good recollection between the
tinme between 1026 and 1027, but | would say around 50,
60 hours for both.
Ckay, for both of them And who did you work with in
preparing these declarations?
Again, it was Scott and Joe Raffeto.
Ckay, and did you work with anyone outside of the
Hogan | aw firn®
Can you explain to me what you --
Did -- I"msorry.

Did you work with anyone el se besides Scott
and Joe in preparing the declaration?
| believe Sally Yi Zhang was invol ved.
Does Sally work for the sane law firm for the Hogan
law firnf
| believe so.
Ckay. And what did you rely on in preparing your
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decl arati on?

A Basically you can see -- like, for exanple, | |ook at
the '503 --
Q kay.
A -- and all the associated references, |ike Al den,
O hers, Bergkvist, Beam Kobayashi, Stanp, and Braun.
Q Ckay. So did you rely on anything that's not cited in
your decl aration?
A | rely on ny background in order to express opinions.
Q kay.
Al right, do you have a copy of the Alden
reference? Exhibit 1005, which is --
A Just give me one mnute. Yes.
Q Ckay. So this is U S. Patent Application Publication
2003/ 0137849 to Alden. Alden is the inventor?
Yes.
Q You're okay if we refer to this as the Al den
reference?
A That's fine.
Q Ckay. Al right, can you turn to Figure 2 of Alden?
A Yes.
Q Al right, are we looking at a top view or a side view
in Figure 2?
A A PCSITA --
THE COURT REPORTER: |'msorry, what was
scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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t he begi nning of your answer?

A A PCSI TA woul d | ook at this, a person of ordinary
skill in the art, top view and also a possible side
view. It's a 2D slice.

THE COURT REPORTER: Two slides did you
say?

THE WTNESS: Two-di nensional slice.

THE COURT REPORTER: Thank you

BY MR TURNER:

Q So you're saying this Figure 2 is a two-dinmensiona
slice. What do you nmean by a two-dimensional slice?

A It is a two-dinmensional view of a three-dinensional
structure. Wen a POSITA would | ook at the headlight,
it is a three-dinmensional structure.

Q So when you say slice, is that |ike a section view?

A Just like a planar view on a plane.

Q Is that different than a section view?

A If you assign -- if a POSITA assigns a section as a 2D
section, it's the same thing.

Q So planar view on a plane. So you're saying this is
not like an internal view, this is a top view of the
structure; is that correct?

A Yeah, again, if you look at -- this is just an
Il lustrative figure that shows the different
conponents fromthe top, just a POSI TA woul d | ook at

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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this as a top view of the different conponents and

their interactions, possible interactions.

Q Ckay. So what does the line that's marked with
reference nuneral 65 in Figure 2 represent?

A Let ne go into Alden, if you can bear with me.

So I'mreading from Al den, paragraph 26.
So Al den discloses, "61 produces a high beamin a
first sector 65 while concurrently producing a | ow
beamin a second respective sector 63 (or di mbeam
where the 41 is sensed.”

So Al den discloses 65 as being the first
sector, which is illumnated with a high beam

Q (kay. And what is -- what is figure -- or what does
reference 41 in Figure 2 represent?

A Let ne go again. So again, Al den discloses in both
the figure and the spec in paragraph 26, 41 is
basically the vehicle sensed by the camera system

Q So 41 represents a vehicle that is sensed by the
camera system correct?

A Yes.

Q (kay. And reference nuneral 65 represents a high beam
that is provided by the lighting systenf

A Six --

MR HUGHES:. (bjection, vague.
A | just have to say that 61 produces a high beamin the
scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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first sector 65.

BY MR TURNER
Q
A.
Q

Ckay.

So just to be exact on the disclosure.

So you're saying that reference numeral 65 references
to a sector, not necessarily the high beanf

This is what the disclosure states.

Ckay. Now, that sector, is that |ocated above vehicle
41, if this represents a top view, or is that to the
side of vehicle 41?

A POSI TA woul d have interpreted this as something that
does not interfere, that doesn't produce glare for the
driver of elenent 41. Again, if we go to paragraph
25, it says Figure 1, which basically summari zes,
"depicts a vehicle enploying an autonatic illum nation
means, " the word autonmatic, "of the present

I nvention."

So again, as it's stated clearly in the
spec, the objective is basically maxim ze the
visibility to reduce the glare. And let me -- so if
you | ook at the |ast sentence of the abstract of
Al den, he says, "All enbodiments naximze the areas
recei ving high beans for the benefit of the equi pped
vehicle driver while concurrently all areas with other

drivers present receive | ow beans so as to mnimze

scheduling@fortzlegal.com fortzlegal.com
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the glare for to betternment of other drivers."

This is fromthe abstract.

A PCSI TA woul d have | ooked at this -- to
answer your question, a POSITA woul d have | ooked at
this as 65 sector being illumnated with a high beam
since we want to maximze the visibility for the
driver of the vehicle --

THE COURT REPORTER: For the driver of the
vehicle? Could you repeat?

THE WTNESS: The driver of the vehicle
that -- that basically what the headlight is munted
on.

BY MR TURNER:

Q (kay, so would a person of ordinary skill in the art
under st and sector 65 as to the side or above vehicle
417

A | will say the 65 is -- basically doesn't interfere --
Is outside -- if we go -- give ne one mnute and | can
expl ai n.

Soif we goto Figure 3 of Alden, if you
| ook at the -- because | think we need to | ook at
Figures 2, 3, 4 and 5 together. |If you |look at the
left light control circuit, if you ook at the el enent
75, which is the box that encircles the headlights and

the driver, the area can be viewed --

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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THE COURT REPORTER. |'msorry, but the
area can be viewed -- | couldn't understand you
THE WTNESS: Sure.

A Soif we goto Figure 3, if you look at the el ement
77, left light control circuit, basically there is a
rectangle in the shaded area that involves the driver
and the 2D headlight as disclosed by Alden. So the
area basically 65 can infer either on the side or on
the top or can be viewed by a POSITA as such.

BY MR TURNER

Q So are you saying that the two black dots in box
Figure 77 represent the two headlights of the vehicle
that's reference numeral 41 in Figure 2?

A So again, we have to look Figure 3 inits totality, so
the control circuit 77, | use it because it
illustrates this principle of which LEDs vertically
are on high beam or | ow beam dependi ng on the presence
of a vehicle. |If you go and you see there are two
sensors on the top, 5la and 51b. And basically this
detects in a two-dinmensional fashion the two dots and
t hen based on the control logic that is described in
Figure 4, they make a decision about this box that we
see in 77 and the subsequent activation of the LEDs in
order to maximze visibility and reduce glare for the

driver of the oncom ng vehicle.

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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Q

Al right, so you nentioned before that Al den
describes with reference to Figure 2 providing a high
beam al ong sector 65; is that correct?
Yes.
Now, when Al den uses the term high beam does high
refer to intensity or angle or direction or both?
Let me go to Alden in ny declaration, if you don't
m nd.
Sure.
So let ne read fromny declaration, paragraph 49.
Again, this is the declaration -- I'mstill in 1026.
Ckay.
So "49. A den teaches that, with its system of
I ndi vidual | y-controllable LEDs, a vehicle can 'emt a
| ow beamillumnation 35 in a first headlight
distribution sector while concurrently emtting a high
beam illumnation 37 in a second highlight
distribution sector' with "[t]he | ow beamillum nation
being emtted in a response to the detection of an
onconm ng vehicle 33" to reduce 'glare.""
And this is fromFigure 1, paragraphs 4 and
25. So Figure 1 and the specs in paragraph 4 and 25.
"For exanple, if we |look at the figure
above, Al den's systemdirects dimred | ow beamlight in

the segnments of the light distribution area that

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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contain detected vehicle 33. (Oher sectors where no
other vehicles are detected will have high beam
light."

Ckay. So when he says high beamlight, is he
referring to intensity, high intensity?

Basically | want to use the termillumnation that
Al den di scl oses.

So high beamrefers to high illumnation in Al den?
Yeah, it says the spec -- basically says emtting a
hi gh beamillum nation 37.

Is there a difference between the termillum nation
and intensity in your opinion?

For a POSITA will have read this as intensity, but
there are different ternms like -- so | would say,
again, going back to the objective that | read
earlier, we want to have basically illum nation that
maxi mzes visibility and mnimzes glare.

Ckay, so what's the difference between illum nation
and intensity?

For a POSITA at that time in 2002, if |'"mcorrect, it
wi || have been the sanme thing.

(kay, so a person of ordinary skill in the art in 2002
when readi ng Al den woul d under stand when he's

descri bing high beans, that would refer to high
intensity beans or high illumnation beans; is that

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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correct?
MR. HUGHES. (bjection, vague.
A Kindly repeat the question, please.
THE COURT REPORTER: Would you like me to
read it?
MR TURNER | can restate it.
BY MR TURNER:
Q Do you agree that Al den's description of high beans
woul d be understood to be high intensity beans or high
i 11um nation beans?
MR HUGHES:. (bjection, vague.
A | think there is a disclosure in 61, paragraph 61 of
Al den, that basically will be -- it's a clear
di scl osure along these lines for a POSI TA
"It will be understood --" this is the |ast
sentence in paragraph 61. "It will be understood that
the present invention can also be used to operate a
segnented |ight distribution systemto provide
Il lumnation to independently controlled segnents each
operable within a range of intensities between the
hi gh beam and the | ow beam state."
BY MR TURNER
Q Al right, so what does that sentence that you read
from Al den nean to you?

A What a POSITA will mean that you try to provide

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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illumnpation to -- and this is inportant -- to this
I ndependent |y control | ed segnents, so because if you
| ook at the optics, we have -- you need to | ook at the
i1 lumnation with respect to the radiant angles, for
exanpl e, and other terns like this. So we have a
clear disclosure that basically the -- we understood
that the present invention of Alden can also be used
to operate a segmented light distribution to provide
i1lum nation to independently controlled segnents,
each or probably within the range of intensities

bet ween the high beam and the | ow beam st at e.

So in other words, we have a high beam
state that is associated wth an intensity of Iight
and this is used to provide illumnation that inproves
visibility for the driver and we have a | ow beam state
and everything in between which is associated with
reducing glare to an oncomng driver.

And if | may, in the same paragraph, there
I s anot her inportant disclosure which says in the
m ddl e of paragraph 61 -- let me -- "One or nore
met hods enpl oyed herein may be used in conbination to
vary illumnation in a segnented system"

So how does that relate to the difference between
Il lumnation and intensity?

Again, as | mentioned, illumnation needs to be viewed

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066

SPERO EX. 2066



© 00 N o O B~ W N -

N T R N I R N e I o o =
g A W N P O © © N O o M W N P O

MERCEDES-BENZ USA v YECHEZKAL EVAN SPERO Job 29410
PAPANIKOLOPOULOS, DR. NIKOLAOS 03/26/2024 19

with respect to the segnent. So in other words, think
of a candle. The candle emts light with a certain
intensity. For the viewer, it's basically we need to
see the light emtted with respect to the radi ant
angle or basically we need to | ook at the power per
the square -- per the area, so we have |unen
intensities, we have lumen -- |umnous flux from
optics, and this is where a POSITA at that time wll

have been wel|l aware.

Q Al right. And so that's what Alden is describing in
paragraph 61?

A Yeah, | think clearly with the sentence -- with the
two sentences that | read, | think this is clearly
di scl osed.

Q Al right, can you turn to paragraph 27 of Al den?

A Gve me a mnute. [|'mthere.

Q (kay. About hal fway through this paragraph do you see
where he's describing triangulation and it says,
"Triangulation is thus used by the CPU to determ ne
the distance which 41 is from47?"

A Yes.

Q Al right. Can you explain how Al den is using
triangulation to determne this distance?

A So | think -- give ne one mnute.

So | think Alden discloses triangulation in
scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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Figure 3 and Figure 4. Let nme go there.

So Figure 3 in the spec of Figure 3, which
I s paragraph 27, | believe, so the spec of figure --
the spec described in paragraph 27, as you mention,
but we need to | ook at paragraph 28 where the Figure 4
Il lustrates the flowchart described in the |ogic of
the process described in Figure 3.

If we go in the spec, do you see -- so in
the mddle -- after the mddle of paragraph 28, we
say, "Atriangulation process 105 is used to determ ne
di stance of fixed object.”

And it's inportant to nmention that if you
| ook at Figure 4, the triangulation -- if we | ook at
the element 1 of 5in Figure 4, the triangulation is
informed by L -- by the conparison between the left
map, the right map, L map to R map, along with
information that is in the nenory and it says
cal culates the distance of its threshold object using
triangulation, and this is part of an iterative
process that starts with the element 8 and 9, which
says its threshold |ight presence at AlL sensor
position, then goes through the conponent 91, step 91
Is transfer light present at A2L through XYL. In
other words, in a 2-dinensional array, it searches for

light, and then goes to the element 93, which | ooks --
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It says is transfer light present at ALR sensor
position, then it has a step 95, is transfer |ight
present at A2R, XYR sensor positions.

It conpiles these to a left sensor nap,
el ement 97, and conpares this to -- basically to a
ri ght sensor map 99, through the use of the el enent
103 it does the conparison of the left map to the R
map, element 101, and then finally cal culates the
distance, which is -- all these are steps of a pretty
el aborate conputer vision process, to calculate the
di stance of the object using triangulation, which is
the element 105. And this inforns the dimzones in
el ement 107.
So Alden's describing using data fromthese sensor
maps with his triangulation calculation?
A POSITA will understand that the triangulation is the
out cone of these conputer vision steps of basically as
| described, it then wll go to the left map and the
right map, which are basically Rinputs to this
di stance cal culation for the object, which in this
particular case is the vehicle. At least this is how
a POSITAw ||l have read this controlling |ogic.
So Al den describes cal culating the distance of each
threshold object. By object is he referring to each

headl i ght as an object or the vehicle itself as an
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A

obj ect?
| think an object in this case -- let me go to the
spec 28.

After the sentence that | read earlier
triangul ation process 105 is used to determ ne
distance of its object, it says, "The |ocation of
objects is used to calculate which zones of its
headl i ght need to be dimmed in a cal cul ate headl i ght
di m zone process 107."

So in this particular instance, since
basically we have the Figures that as | discuss we
need to | ook at themtogether, a POSITA will have nade
a determnation that it's talking about a vehicle.

Now, it's interesting to point out that
this is a quite extensive disclosure in conmputer
vi sion process, because basically it takes the driver
into consideration, and if we go to paragraph 27, it
says, "The 81 area is significantly larger than the
headl i ght dots that were initially received by 5la and
51b because the CPU has nade assunptions about the
space that may potentially be occupied by the driver
of the sensed vehicle."

So a POSITA will understand here that not
only detects this vehicle but also makes an effort to

account for the driver. That's why the stated areas
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are alittle bit larger than basically standard
headl i ghts or where the driver is. So for a POSITA,
this will be a disclosure of basically detecting not
only the vehicle but also the driver, and | think this
Is quite illustrative here.
So you're saying that Al den describes enlarging this
shaded area beyond just where the |ocation of the
headl i ghts were detected?
| just read you Al den disclosures that basically "the
CPU has made assunptions about the space that my
potentially be occupied by the driver of the sensed
vehicle."
Does Al den describe what these assunptions are?
Gve me a mnute. | have to | ook at the spec.

| think a POSITA w Il have look at this in
the sense that the triangulation -- if we go to Figure
4, not the spec 4, Figure 4, so if you look the
el ement 105, which says cal cul ate distance of fixed
threshol d object using triangulation, there is an
arrow, a double arrow that connects 105 with 103,
whi ch basically says that the distance is sent back to
the menory and then this updates the conparison
between the left map and the right nap.

I n other words, what is happening, the

driver will be viewed with few pixels if it is further
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away and with many nore pixels if it is close to our
sensors. So a POSITA will understand these
assunptions being basically assunptions which are

i nforned, because again, this is an iterative process
inrealtime, as is nentioned in paragraph -- at the
end of paragraph 28, "The process then begins again so
as to be responsive to changing environnent al
conditions in realtine.”

So in other words, as this is a realtine
scenario, the driver -- the CPU has to say, okay, if
t he di stance shows that the driver -- the car, the
oncom ng vehicle is too close, then | should assign
more pixels. |f the vehicle is further away, | am

basically to assign fewer pixels for the driver size.

Q kay.
Did the Alden reference distinguish between

headl i ghts and taillights using these sensors we were
j ust discussing?

A There is -- let me go to ny declaration, if you
don't -- if you can bear with ne.

Q Sure.

A So | will go to paragraph 138 of mny declarati on.

Q kay.

A Let nme -- let me read -- | want to read -- so | want
to read the statenent frommnmy -- "Thus --" this is at

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066

SPERO EX. 2066



© 00 N o O B~ W N -

N T R N I R N e I o o =
g A W N P O © © N O o M W N P O

MERCEDES-BENZ USA v YECHEZKAL EVAN SPERO
PAPANIKOLOPOULOS, DR. NIKOLAOS 03/26/2024

Job 29410

25

t he begi nning, second |ine, page 95.

"Thus the headlights of the oncom ng
vehicle will be visible. A preceding vehicle will be
one traveling the sanme lane and direction as the
driven vehicle. The preceding vehicle could be ahead
of the driven vehicle such that the brakes or rear
lights are visible."

So let me explain here that what we saw in
Figure 3 and 4, particular 4, with the appropriate
sel ection of the values can detect headlights. So
basically Alden discloses the elenents of claim8 for
the sane reasons are discussed with respect to
claim?7.

So | don't know -- | will stop here, but
this is nmy opinion | think in this 138 paragraph.

Al right, so you're saying that A den can distinguish
bet ween headlights or taillights or it cannot?

What |'msaying is a POSI TA by reading the A den

di scl osure could do this.

Ckay. So the heading before paragraph 138, this is
your Gound 4 Alden in view of Beam is that correct?
Yes.

So what are you relying on Beamfor in this

conbi nati on?

Wth respect to all the clainms or --
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Q
A

> O > O

Just this claim8 that we're | ooking at here.

So | believe -- let me -- |let ne nake sure that --

|l et' s go paragraph 140.

kay.

Tell me when you are there.

|"'mthere.

"Beam recogni zes that headlights can cause glare or
‘dazzle,' that inpacts not only drivers of oncom ng
vehicles, but also drivers of preceding vehicles 'when
reflected by a rearviewmrror.' 4 -- basically
"(4:9-25, 4:45-59; and 6:61-7:8.) That is, glare can
be caused not only by bright lights shining directly
into the eyes of another driver, but also light that
Is emtted frombehind the other driver's car and then
it reflects into the eyes of that driver off the
rearview mrror. Thus, Beamdiscloses that |ights
fromboth the headlights of oncom ng vehicles and the
taillights of preceding vehicles can be detected, and
the output of the headlight controlled to darken |ight
directed to the areas of the sensed oncom ng and
preceding vehicles." And this is from Beam"(4:9-25,
4:45-59, 5:61-6:8, 6:61-7:8.)"

Al right, so that disclosure you just read from
paragraph 140 of your declaration, you're describing

Beam is that correct, the Beamreference?
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A Yeah.
Q Ckay.
A You asked me if -- correct ne if I'"'mwong, you asked
me where | depend and | basically this is -- thisis

the logic that | follow, a POSITA wll have followed

when basically read Beam

Q Ckay. So this section, you're relying on the Beam
di scl osure for headlights and taillights; is that
correct?

MR HUGHES: (nhjection to the extent it

m scharacterizes his testinony.

A Can you repeat your question?

BY MR TURNER

Q So what claimlimtation are you relying on Beam for
satisfying?

MR HUGHES: (bjection, vague.

BY MR TURNER

Q Wth respect to claim8, which you're describing in
thi s paragraph?

A So the claim8 has -- are you asking ne -- can you
clarify -- let's see with respect to the patent claim
8, 18 or 24?

Q Al right, why don't we skip down -- can you read the
first sentence of paragraph 142 of your declaration?

A Yes. You said -- you asked ne to read the first --
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> O > O

Ckay.

-- 142, am| right?

Correct.

"I't woul d have been obvious to a POCSITA to nodify

Al den to detect headlights of oncom ng vehicles and

taillights of preceding vehicles, and to di mheadlight

beam out put directed to areas of both oncom ng and

precedi ng vehicles as taught by Beam Both Al den and

Beam are directed to controlling headlight beans to

reduce glare for other drivers by dinmng the

headl i ghts in areas occupied by detected vehicles.

And, both Al den and Beam acconplish this by detecting

lights fromother vehicles using a sensor, determ ning

the locations of the other vehicles based on the

detected lights, and controlling the output of an

array of |ight sources so that beans directed to the

other vehicles are di nmed."

(kay, so you say you are nodifying A den to detect

headl i ghts of oncom ng vehicles and taillights of

precedi ng vehicles based on Beam is that correct?
MR HUGHES. (bjection to the extent it

m scharacterizes his testinony.

| think the paragraph exactly describes what |'m

saying. | say it wll have been not me but obviously

a POSITA to modify Alden to detect headlights of
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onconing vehicles and taillights of preceding
vehicles. Mre than that, "to dimheadlight beam
output directed to areas of both oncom ng and
precedi ng vehicles as taught by Beam"

And then | continue, "both A den and Beam
are directed to controlling headlight beans to reduce
glare for other drivers by dinmng the headlights in
areas occupi ed by detected vehicles. And, both Al den
and Beam acconplish this by detecting lights from
ot her vehicles by using a sensor."

BY MR TURNER

Q (kay, so does the Alden reference distinguish between
headl i ghts and taillights?

A If you ask ne if expressly he uses the words
taillights, this word, he does not use this word, but
If you look -- as | nentioned earlier, it's my belief
that Al den controlling |ogic acconpanied by the Figure
3 can acconplish this by using the exact same set of
steps which are outlined in Figure 4.

Q So why woul d a person of ordinary skill in the art
modi fy Al den based on Beamif in your viewit's
al ready described in Al den?

A The way | see it is a POSITAw Il have had multiple
choices to | ook at Al den, because | think Figure 4 of
Al den along with Figure 3 are disclosing the
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i nformation needed to detect headlights, and the ot her
option is actually to |l ook at the conbination of both.
It's just always nore options are better.

So how is this conbination better than Al den by
itself? By this conbination, I'mreferring to the
conbi nation of Al den and Beamfor the limtations of
the cl ai ns.

| didn't say that one's better than the other, | said
having nore options is better.

THE COURT REPORTER |s that you
M. Turner?

MR TURNER: No, just a lot of background
noi se here. Sorry about that.

MR. HUGHES:. Counsel, we've been going
about a little over an hour and half or so, so when
you get to a good point for a break soon, just let us
know.

MR. TURNER: Yeah, this is good. Take a
break, 5 mnutes, 10 m nutes?

THE WTNESS: Just | need to use the
bat hr oom

MR HUGES:. Al right, we'll be back in 5
to 10. That's fine. Sounds good.

MR TURNER: Ckay, thank you.

(A brief recess was taken.)
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(Ms. Zhang not present.)

BY MR TURNER
Q

Dr. Papani kol opoul os, can you turn to Figure 5 of

Al den, please?

A Just give me a mnute.

Q Ckay.

A | amthere.

Q kay. Now, in Figure 5 is this a top viewor a side
Vi ew?

A A POSITA will have | ook at this both ways. | use the
top viewin my analysis.

Q Ckay. And what does reference nunmeral 119 represent
in Figure 5?

A Let me go to the paragraph that describes it.

So paragraph 29 states, "Figure 5
Il lustrates the segnented headlight neans a
controlling switch array in the first embodi nent. The
headl i ght is conprised of an array of individua
lighting elenents simlar to light element 119."

"The light elements being part of a
segnented headlight 123. The 119 can be a wire LED or
alternate |ighting mechanism™

And it says, "For exanple the power to 119
Is controlled by the CPU which dictates its respective
switch characteristics at 115 such that the power from
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a part supply 113 carried via segment wire 117 is
controlled in response to the sensed environnent al
conditions. The 119 --" and it continues.
(kay, and you are reading from paragraph 29 of the
Al den reference; is that correct?
Yes.
Al right, so reference numeral 119 refers to a
lighting elenent; is that correct?
Yes, a light elenent, according to the disclosure.
Ckay. And how nany |ight elenents are described with
reference to Figure 57?
Do you want ne to count? Because again, this is a
figure that denonstrates this enbodi ment of Figures 2,
3, 4.
Ckay, so yeah, so for Figure 5, if you need to count
to determ ne how nmany |ight elenents are shown, please
do so.
Nine. Again, in the context of this illustrative or
denmonstrated figure.
Al right, and what is the shape of the structure that
hol ds these nine light elenents in Figure 5 of Al den?
Since thisis aslice, this -- according to Al den, the
119 light elenments are on a curve.

THE COURT REPORTER. Light elenents are
what ?
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BY MR TURNER
Q

THE WTNESS: Are on a curve, GURV-E
THE COURT REPORTER. Ch, curve, thank you.
THE WTNESS: Yeah

Again, so you're describing this as a slice, so is
that a section view in your opinion?

Yes. And a PCSITA -- not according to nmy view, but a
POSITAw I viewthis as a slice, because we don't
have a flat headlight. | nean, a headlight is a 3D
structure.

Now, when you say a flat headlight, are you referring
to the structure, the substrate that the |ight

el ements are nounted to, or are you referring to |ike
t he whol e headl anp assenbly itself?

If you look all the elements, if you recall we had
this discussion about Figure 2, that is a slice. The
same applies here for illustrative purposes, you have
a nunmber of LEDs on a curve, which are basically part
of a curvilinear surface in 3D based on the

di scussions in the specs in Figures 3 and 4. As |
said, we need to |look at themtogether, and in fact, |
want to enphasize, Figure 5 illustrates D segnented
headl i ght means a controlling switch array in a first
enbodiment. So all this description in the

di scl osures by Alden and here it shows how the
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segmented headlight nmeans a controlling switch array
will direct light in order maximze visibility and
mnimze glare for the driver of the oncom ng vehicle.
Sois it fair to describe the shape of the structure
that these lighting elements are nounted on in Al den
as semcylindrical?
| think it's informative -- | think it's -- A den
teaches an inportant point, which is | want to read it
and | want to explain.

So first of all, | would like to -- if we
| ook at Figure 3, if you look there, control circuit
Is a two-dimensional, and element 77 and 79. |f you
| ook at Figure 4, there is discussion of X and Y,
whi ch are basically coordinates which indicate that it
Is a two-dinensional array.

And then | want to read again a sentence
from 29

"The 119 and other lighting el ements are on
a curve along the focal point of a headlight lens 121
such that the light fromeach lighting el ement goes
into a specified portion (or portions) of the
headl i ght distribution area."”

So to a POSITA, this disclosure is very
specific, because we have the LED or LEDs 119 and

they're positioned on the surface and done in
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conjunction with the characteristics. In other words,
the focal point of the headlight lens in order to
direct the light where we want, we say illum nation
that we want. In other words, a POSITA will have | ook
at this drawing and say if | have, for example -- if |
want to | ook over or under, which are basically
Figures 12 and 13, or Figure 11 around the corner,

can place or | can activate individually different
rows and | would say that since we have the focal
point, I wll say that the row above or the row bel ow
may be closer to the focal point in order to basically
have the desired light basically control for different
segment s.

Al right, so you're saying that Al den describes
multiple rows of lighting elements with reference to
Figure 5?

| think the disclosure -- a POSITAw || look at this
drawing in conjunction with the specs in Figures 3 and
4 and the sentences | read from29 and wll have

built -- wll look at this as a 3-di nensional
structure. Wich again is very interesting, thereis
a disclosure, a teaching by Al den, about the
connection between the lens and its characteristics;
In other words, the focal point and the placenent of
LEDs.
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Q

Al right, so you're saying that Al den describes
multiple rows of lighting elements with reference to
Figure 5?

Figure 5 shows the first enbodinment, |'musing his
words, | don't want -- | amtrying to explain howthis
di sclosure works as a first enbodinment, all the

met hods and the steps and the words that describe
Figures 3 and 4 regarding this automatic headl i ght
system

So does Al den describe nultiple rows of |ighting

el ements with reference to Figure 5?

| repeat ny answer before. Alden's teaching is
basically how -- illustrates the segnented headlight
means and controlling swtch array in first enbodi nent
and in particular it tells us that we need the -- in
cooperation synergy of LEDs placed on the surface
along with the -- basically the lens. The headli ght
lens is a 3D structure, the headlight is a 3D
structure, so a POSITA w !l have found the teaching
here informative and as a first enbodi ment of al

t hese two-di mensional steps which were discussed in
paragraphs 28, 27, and the respective Figures 3 and 4.
So does the shape of the lighting el enent structure
Figure 5 correspond to the shape of the sensor in

Figure 3?
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A
Q

Can you repeat the question?

Sure. Does the shape of the lighting el ement

structure in Figure 5 correspond to the shape of the

sensor in Figure 3?

So Figure 5 shows the light el ements, so again, the

sensor is described -- the left and right sensors are

described in Figure 3 and the paragraph 27. The steps

of the controlling logic that basically is a

di scl osure of how the sensor works and the associ at ed

steps basically take place as part of the iterative

process are shown in Figure 4. And then it says that

Figure 5 illustrates the segnented headlight neans a

controlling switch array in the first enmbodi nent.

So is this first enbodi ment also shown in Figure 3?
MR HUGHES:. (bjection, vague.

If | understand your question correctly, the

embodi nent according to Alden, again, Figure 5

Il lustrates the segnented headlight nmeans and

controlling switch array in the first embodi nent. So

a POSITA, who will be infornmed, wll be taught by

Figure 3 and the paragraphs 27 and 28 about the

sensing steps and in 29 illustrates and teaches how

the LEDs are going to be put together in order to

create this segnented |ight neans and controlling

switch array in an enbodinent -- in a first
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embodi nent.

BY MR TURNER:

Q Ckay, so this first enbodi nent that you' re describing
with reference to Figure 5 is that the same first
embodi nent that's illustrated in Figure 3?

MR HUGHES:. (bjection, vague.

A Figure 3 denonstrates the sensors and their connection
with the logic CPU, the nmenory, the power source, and
how basically the left light control circuit and the
right light control circuit basically are informed,
and then if we ook at Figure 3, there is a left
segnented headlight 83 and there is a right segnented
headl i ght 85, which are shown in a first enbodinent in
the 0029 paragraph.

BY MR TURNER:

Q So what is the shape of the sensor array in Figure 3
enmbodi ment ?

A Al den doesn't describe Figure 3 as an enbodi ment.

Q (kay, what is the shape of the sensor array
Illustrated in Figure 3?

A Are you referring to elenents 5la and 51b?

Q Does Al den describe 51a and 51b as sensors with
reference to Figure 37?

A The figure -- let's go to Alden, give nme one mnute,.

So 27, it says, "Figure 3 is a nore
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detailed illustration of the information flow
processes and architecture of the el ements described
in Figure 2."

So it ties Figure 3 with Figure 2.

"In practice, a left sensor 5la and a right
sensor 51b are used concurrently. The 5la detects the
two headlights of 41 at the first illum nated spot 43a
and a second illum nated spot 43b."

(kay, so 5la represents a left sensor, 51b represents
a right sensor; is that correct?

Yes.

So what is the shape of the left and right sensor
iIllustrated in Figure 3 of Al den?

A POSITA will have | ooked at this as a two-dinensional
array with rows and col ums.

kay.

And in fact, the discussion we had about
triangulation, the Figures 3 and 4, requires a

t wo-di mensional array in order to take place, and in
order to create the sensor maps, which are

referenced -- sensor maps 97, 99, which are referenced
in Figure 4.

Al right, so if these are two-di nensional arrays,
woul d you agree that they are generally square in

shape or the sanme size in both dinensions?
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A

| think paragraph 26 and Figure 2, it has sone

i nformation where "Figure 2 illustrates the elenments

of the segmented distribution illumnation process. A

light emtting vehicle 41 emts an emtted light 43
whi ch passes through a prinmary |ens 49 before
converging. The 43 falling upon one or nore sectors
[...] within a detector array 51 where it is detected.
The 51 is a photodiode array (or an alternative nmeans
of detecting photon intensity such as CCD)."

Wen a POSI TA hears about the photodi ode
arrays, CCD, a lens, basically he thinks of a camnera.

"The 49 and 51 being el enents of a sensor
unit 45 which is nounted on an equi pped autonobile 47
(47 being a part of the autonobile--the fil
automobile is not shown)."

And then it continues.

"The 51 converting photons to el ectrons
whi ch are sent by a ribbon cable 53 into a |ight
control circuit including logic and nemory 55."

55 is very inportant. This "is further
described in Figure 3. 55 controls which segnents of
a segnented beam headlight 61 are on | ow and which are
on high by controlling the power flow to each
respective sector froma power source."

So a POSITA w Il have followed the flow
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fromall the logic or the disclosures fromFigure 2 to
Figure 3 and Figure 5 that basically denonstrates of

how t he segnented headl i ght system worked.

Q So before we were discussing Figure 5 you counted the
lighting elenents in Figure 5 and | believe you said
there were nine lighting elenments; is that correct?

A Yeah, nine elenents --

MR HUGHES. (bjection to the extent it
m scharacterizes his testinony.

MR. TURNER  Ckay.

BY MR TURNER

Q So which sensors of the sensor array shown in Figure 3
control the lighting el ements that are shown in Figure
5?

A Can you repeat your question, please?

Q Wi ch sensors of the sensor array shown in Figure 3
control the lighting el ements that are shown in Figure
57

A Let ne go to the specs.

So in paragraph 27, it says, "Information
fromthe 72 and 71 --" again, paragraph 27 towards the
bot t om

It says, "Information fromthe 72 and 71 is
sent to control the power flow froma power source 73
via a left light control circuit 55a and a right |ight
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control circuit 55b. Note that a left shaded circuit
area 75 indicates the areas of a segnented headli ght
control switch array swtches which will cause
portions of the left headlight to be dimwhile a
non-shaded left circuit area 77 represents the
portions of the segnented headlights which will be on
hi gh beam The 75 area is significantly larger than
the headlight dots that were initially received by 5la
and 51b because, the CPU has nade assunptions about
the space that may potentially be occupied by the
driver of the sensed vehicle."

And then it continues, "The CPU logic fl ow
Is described in Figure 4," and it says, "The 55a
controls the power flow from73 to a left segnented
headl i ght 83 which distributes high beans throughout
its distribution areas except in a box in the
direction of 41. Simlarly, the 55b controls the
power flow from73 to a right segnented headlight 83
which distributes high beams throughout its
di stribution.”

Then in 28 explains the different steps of
threshol ding triangul ation, estinmation of distance and
obj ect detection, and then 29 as a first enbodi ment of
what ever was di scussed previously shows "the segnented

headl i ght nmeans and controlling switch array."
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Q Al'l right, so the switch array, is that also shown in
Figure 3?

A A switch array is shown in Figure 5, but this is
basically a slice, because if you |look at the elenents
77 and 79, its elements here for a POSITA coul d be a
way of controlling basically the power to an LED. By
using a resistor or by using a pulse, PW nethod, and
then basically you can activate high beam | ow beamin
any elenent that you have in this structure that |
descri bed regarding Figure 5.

Q So you're saying the elements 77 in Figure 3, each
el ement in that box would control one LED or one
lighting elenent of Figure 5; is that correct?

A A POSI TA by reading the disclosure could have thought,
because basically this is a two-dinensional array, but
there are other alternate ways of doing that.

Q So if each elenent in box 77 corresponds to one LED or
one lighting element, does the shape of this Iight
control circuit illustrated in Figure 3 correspond to
the shape of the structure that holds the |ighting
el ements in Figure 5?

MR HUGHES:. (bjection, hypothetical and
calls for speculation

A Let me repeat what | said. Figure 3 and Figure 4 show
how we can nove fromdata and sensed light to an
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BY MR TURNER:
Q
A.
Q

obj ect and basically nake a decision through the logic
and the CPU in conjunction with the nenory of which
segnents need to be in high beam and which segnents
should be in low beam and this is denonstrated by the
el ements 83 and 85.

Figure 4 shows the steps, the controlling
logic, and in fact, it has the elenment 109, which
says, "Switch requisite headlight segments to di m
switch other segnments to high beam™

Figure 5 shows an enbodi nent where the LEDs
are placed on a curve in order to have an effective

automati c segnmented headl i ght system

So in Figure 5, does Al den show one row of LEDs?

One slice of LEDs.

So does Al den disclose another slice or another row of
LEDs that woul d be | ocated above or below the slice
Illustrated in Figure 5?

As | said, | want to look at Figures 2, 3, 4 and 5
together. Two is the overall description, 3 and 4 is
sensing processing, and Figure 5 is how the segmented
headl i ght systemis inpl ement ed.

(kay, so does Al den disclose another slice or row of
LEDs | ocated below the rowillustrated in Figure 57?

| have to repeat ny previous answer, and also the
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comrent that all the structures denonstrated here are
three-dinensional, the lens is three-dinensional, the
headl i ght is three-dinensional, everything described
in Figures 3 and 4 are three-dinmensional and the
sensing is done in the two di mensions.

Q (kay, so can you answer yes or no? Does Alden
descri be another row of LEDs below the row illustrated
in Figure 5?

MR. HUGHES. (bjection, asked and answered.

A | don't think it is a yes or no answer for the reasons
that | explained. A PCSITA cannot ignore what is
described in Figure 3, Figure 4 and Figure 5.

BY MR TURNER:

Q So can you explain what a POSI TA woul d have under st ood
fromthe descriptions of Figure 3, Figure 4 and Figure
5 what the shape of the lighting structure is in
Figure 5?

A So a POSITAw Il look at the elements 77, 79, and the
power source, then they | ook at the fact that the
| mage processing the conputer vision part, the
detection of the light is done in two-dinension X and
Y. W have the naps which are two di nensions, and
then we need to have these structures, which are
viewed at two dinmensions basically, this control

circuit, controlling the LEDs. Again, we have to | ook
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at the figures as basically denonstrative or

Il lustration of what is happening, and | don't see any
other way that the PCSITA could read this. Then we
will go to irrational conclusions |ike, for exanple,
thisis a flat headlight, this is a flat basically

| ens. Anyone who is a POSITAin this area will know
that the lens is basically three-dinmensional and the
headl i ght is three-dinensional.

So the POSI TA woul d know t hey' re three-di mensional but
the POSI TA woul dn't know t he shape of the |ighting
structure based on the disclosure in Al den?

As | nentioned earlier, let me read it again.

If we go to paragraph 29, "The 119 and
other lighting elements are on a curve al ong the focal
point a headlight lens 121 such that the light from
each lighting el ement goes into a specified portion
(or portions) of the headlight distribution area.

El ement emtted [ight 125 being an exanple of an
element's light being directed into one sector of the
light distribution area.”

So it's a very clear teaching. W are
placing the LEDs on a curve, on a surface in order
to -- basically to maximze the interaction of the
LEDs with the optical elenment when in this case is the

headl i ght lens 121 and its correspondi ng focal point.
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Q

Soif it's a very clear teaching, can you explain what
the shape of this lighting structure is that's
described with reference to Figure 5 as a shape?

So in other words, what is very clear here is that
this is not -- the LEDs are not on a flat surface.
Why? Because this is not really the best way to
direct light. So they are on a curve and as basically
we nove fromslice to slice, the LEDs are placed
closer to the lens or further away in order to
capitalize on this focal point that is mentioned in
this disclosure.

So are you saying the slices of LEDs or rows of LEDs
have different nunbers of LEDs, different shapes?

What |'msaying is that the disclosure infornms the
POSI TA, place the LEDs in a way that you nmaxim ze the
col | aboration, the cooperation between the LED

el ements and the | ens, which neans that as you get
different slices, you may want to place themcloser to
the lens or further away fromthe |ens.

Ckay, what is the shape of the lens illustrated in
Figure 5 of Al den?

The shape of the lens in what sense?

How woul d you descri be the shape of the lens
illustrated in Figure 5 of Al den?

It's protruding in the center and thinner on the
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sides. And again, this inpacts the focal point.

Q So if thisis aslice of the lens or a top view of the
lens, if we were looking at a forward view of the
| ens, what shape would the | ens be?

A It |ooks |ike a convex |ens.

THE COURT REPORTER:  Convex?
THE WTNESS: Convex, Yyes.

BY MR TURNER:

Q And the lens we're referring to in Figure 5, does this
have a reference nuneral pointing to it?

A Just one mnute. It's 121.

Q Ckay.

A VWhich is referenced as headlight Iens 121 in paragraph
29.

Q Ckay, so the lens 121, you described it as a convex
| ens, woul d that be convex or biconvex |ens?

A It can be a biconvex. The objective is -- again, the
| mportance of the disclosure here is actually how do
we couple -- howa POSITAis informed to couple the
characteristics of the lens with the placenment of LEDs
on this slice surface.

Q Soif we were at a front view of this lens, would it
be circular in shape?

A What will be circular? Circular is referring to a
pl anar structure, 2D structure.
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Q Ckay, if we were looking at a front view of this |ens,
how woul d you descri be the shape of the |ens?

A A front view.

Q Correct.

A If there is no texture, it will be just a
pol ycarbonated material or material that is used for
the -- it will be -- it will be the headlight outliers
are going to informthe shape.

Q What do you nean by headlight outliers?

A |f you see this part, the headlight lens is basically
al so a cover for the -- to protect the LEDs, so a
POSI TA at that time wll have known that the cover
needs to satisfy, for exanple, the elements of being
placed in such a way to protect the LEDs.

Q (kay, so what woul d be the shape of this lens if we
were |looking at it froma front view?

A It depends on the material. And if you look -- there
Is a structure, if you |ook, the element 119, there is
a structure that goes fromthe -- basically the LED --
the light clusters basically to the lens, and do you
see how the lens is supported? So in this case, it
depends on how this structure, this nounting structure
fromthe lens, wll look |ike and the overal
structure of the headlight.

Q (kay, so what woul d be the shape of the lens if we
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were |ooking at it froma front view?

A | have to repeat ny previous answer. It depends on
how the lens is nounted and where it's nounted.

Q Does Al den describe how the lens is mounted and where
it's nmounted?

A It shows -- again, Figure 5 it shows a connection and
how by working together the placenent of LEDs and the
l ens work in order to achieve maximal visibility for
the driver and minimal glare for the driver of the
oncom ng vehi cl es.

Q Ckay, so if we were looking at the lens froma front
view, would it be circular in shape, square in shape,
rectangul ar in shape?

MR HUGHES: (nbjection, asked and answered.

A It depends on the nmounting structure, whichis
i llustrated here.

BY MR TURNER

Q So based on the mounting structure illustrated here,
what is the shape of the lens illustrated in Figure 5
of Al den?

A Maybe circular, for exanple. A POSITA w Il have heard
that circular is -- is an option. But again, we have
to consider that |enses are protected covers as well
I n headlights, so the naterial may have opaque
properties or properties that maintains the
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perception. Ckay, the perception of circular or not
Is not really what is inportant here. For a POSITA
the inportance is actually the placement of LEDs in
conjunction with the lens along with the logic
described in paragraphs 27, 28 and Figures 3 and 4
and --

THE COURT REPORTER: And what was the |ast?

THE WTNESS: Figures 3 and 4 and as a
general overview, Figure 2.

THE COURT REPORTER  Thank you.

BY MR TURNER

Q (kay, before when we were discussing the |ighting
el ements 119, you nentioned that the shape of that
structure woul d correspond to the shape of the |ens;
do you recall that?

MR HUGHES. (bjection to the extent it
m scharacterizes his testinony.

A Let me say again -- let nme read the sentence from
Al den.

So in paragraph 29, "The 119 and ot her
lighting elenents are on a curve along the focal point
of a headlight [ens 121 such that the |ight from each
lighting el enent goes into a specified portion (or
portions) of the headlight distribution area. El enent

emtting |ight 125 being an exanple of the element's
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BY MR TURNER:
Q

> O > O

light being directed into one sector of the |ight

distribution area.™

(kay, so if the shape of the lens is circular in shape
when | ooking at it froma front view, what would the
correspondi ng shape of the structure holding Iighting
el enents 119 | ook |ike?
A POSITA will have understood that what we see from
the front viewof the lens is not relevant in this --
I n answering your question. A POSITA finds all the
i nformation they need by reading this statenent that
the 119 and the other light elenents are on a curve
along the focal point of a headlight lens 121. So
such that the light fromits Iight elenents goes into
a specified portion or portion of the headlight
distribution area. In other words, if | don't -- if |
put -- if the PCSITA puts themon a -- sonething
different than a curve, for exanple, on flat surface,
then it's not the nost effective inplenentation of
this segnented headlight neans.
Can you turn to Figure 10 of Al den?
Sure, give me a mnute. Yes.
So what is shown in Figure 10 of Al den?
Let's go to Alden.

So it's paragraph 35. "Figure 10 depicts a
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BY MR TURNER

segnented headlight with individually controlled
sectors of distribution of the third enbodinent. A
single light elenent 129a produces collimted Iight
due to collimating surface 13la. The light then
passes through an array of variable infraction
el ements (described in Figure 9). This headlight
architecture enables light froman individual
headl i ght distribution sector to be redirected in
response to sensed environmental conditions when used
in conjunction with the elenents and processes
previously discussed herein. Thus light from one
section has been diverted to becone diverted |ight 151
(in | ow beam where a vehicle (not shown) has been
sensed) while the light fromother segments are not
diverted (are in high beamj where no vehicle is
sensed. "
So Al den describes this lighting -- this headl anp as
both a high beamand a | ow beam is that correct?

MR HUGHES. (bjection, form
According to the words used by Alden, thisis -- this
depicts a segnented headlight wth individual control

sectors of distribution of the third enbodi nent.

So does Al den describe this segnented headlight as

provi ding both high beam and | ow beam |i ght?
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A

Agai n, he discloses here that basically "This
headl i ght architecture enables |ight from an
I ndi vidual headlight distribution sector to be
redirected in response to sensed environnental
condi tions when used in conjunction with the el ements
and processes previously discussed herein."

| think it's inportant. So it provides an
enbodi ment that by using this structure when there is
a vehicle which has been sensed basically can dimthe
light -- or can take certain action and when basically
there's no object while the light fromother segnents
are not diverted where no vehicle is sensed.
Does Al den describe conmbining this third enbodi nent
that's illustrated in Figure 10 of the segmented
headl i ght with the enbodinment illustrated in Figure 5?
Can you repeat the question?
Does Al den describe conbining the headlanp illustrated
in Figure 10 with the headlanp illustrated in Figure
5?
Let ne read sonet hing.

Soif we go to 61, paragraph 61, it says,
"Whi | e the above description describes many
specifications, these should not be construed as
limtations on the scope of invention, but rather as

an exenplification of a preferred enbodi ment thereof.
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Many ot her variations are possible. For exanple,

| i ght sectors may overlap such that one Iight
distribution sector is covered by nore than one
illumnation emtting, filtering, and/or diverting
sectors. One or nore nethods enpl oyed herein nay be
used in conbination to vary illumnation in a
segnented system Many |ight detectors (wherein

el ectromagnetic radiation is converted to an electric
signal) techniques can be used herein as sensors, for
exanpl e, photodi ode, CCD etc."

And continues along the sane lines. So a
POSI TA wi || have understood that these enbodi ments can
be conbi ned depending on the particular task in hand.
And in fact, if you see paragraphs 36, 37, 38, all of
themthey finish the directing of light can be
achieved wth a segnented sensing el enents and
segmented |ight distribution elenments described
herein.

37, the same, "The directing of |ight can
be achieved with the segnented sensing el enents and
segnented |light distribution elenments described
her ei n.

38, again, "The directing of light can be
achieved with the segnented sensing el ements and

segnented |ight distribution | ens described herein.”
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Q (kay. So you're saying based on this, a person of
ordinary skill in the art would have known how to
conbine the Figure 5 and Figure 10 enbodi ments of
Al den?

A | believe so.

Q So to combi ne these references, which |ight source
woul d you use? The light source illustrated in Figure
5 or the light source illustrated in Figure 107

MR HUGHES:. (bjection, vague.

A | think a POSITA at that time will have | ooked at
Al den -- for exanple, Alden talks of LEDs. LEDs were
sonething that at that time will have been one --
probably the first option, if we want to have the
segnented automatic headl i ght system

BY MR TURNER:

Q Ckay. So if that conbination included the LEDs, would
it still include the lens 121 of the Figure 5
embodi nent ?

A | think we need to narrow down the application, as |
mentioned earlier. You want to maximze visibility
and reduce glare, you want to | ook around the corners,
you want to | ook up or down.

Q So you're saying the optics or the |enses selected
woul d be based on the application for the headlight;
Is that correct?
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A What |'msaying is actually as Alden states in 29 and
to some degree in 61, in fact 61 | think equally in
61, and to be thorough, simlar statenents paragraphs
36, 37, 38. | think they could -- there is enough
information, there is enough disclosure and teachings,
there are many teachings here that can enpower a
POSI TA to build this segnmented autonmatic headlight
system
MR TURNER: Al right, you guys want to
break for |unch?
MR HUGHES:. That's fine with us.
THE COURT REPORTER. I'Il go off for a
second while we discuss.
(Di scussion off the record.)
(Luncheon recess between
12:27 p.m and 1:00 p.m)
BY MR TURNER
Q Vel l, welcone back. Let's see.
Dr. Papani kol opoul os, can you turn to
par agraph 54 of your declaration? So this is the --
think we're calling this the 026 decl aration.
A Gve me a nonent. Yes.
Q Ckay. Al right, so the heading above this
paragraph -- | guess what do you have -- what is in
t he headi ng above paragraph 54?
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A 1[B] ?
Q Yes.
A "Aplurality of light clusters, arranged in each of

the one or nore of the one or nore headl anps, the
headl anps capabl e of projecting light so as to
Illumnate a plurality of subsections of a
field-of-vieww th different illumnation
characteristics."

THE COURT REPORTER. |If you could start
agai n.

THE WTNESS: Sure.

A "Wherein the light clusters operate to create a
headl i ght beam"

BY MR TURNER:

Q So what disclosure in Alden are you relying on for the
plurality of light clusters limtation?

A So let ne read that. So basically I"'msaying -- |'m
readi ng from paragraph 54.

"Al den discloses Claim1[B]. First, 'light
clusters' can conprise 'one or nmore light emtting
sources,' such as one or nore LED(s). The patent
specifically says that in dependent claims, where it
confirnms the term'light cluster' need only include
one LED."

And I'mreferring to the '503 patent, claim
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2.
Ckay. So are you relying on a single LED to satisfy
the light cluster limtation?
Let ne -- let ne read, because |'m-- there are
mul tiple |' musing.

"Alden's systemincludes a 'plurality of
l'ight clusters' in the headlanps, as it includes a
plurality of lighting elements arranged in the
headl anps. These lighting el ements are 'on a curve
along the focal point of a headlight lens 121," wth
different groups projecting light into different
areas, which may be made up of one or nore sectors, in
front of the vehicle, e.g., left, center, right.

"Al den al so discloses that these lighting
el ements can also be individually controlled, and
thereby arranged in additional groupings, to

project --" and | think this is inmportant to your
question "-- to project different illumnation |evels
in different areas in front of the vehicle, such as
| ow beam light in the area of a detected oncom ng
vehicl e and high beamlight in other areas."

This is paragraphs 26 through 29 from
Al den.

Do you want ne to continue? Because | give

an exanpl e.
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Q

Well, let's -- so nmy question was are you relying on a
single LED for satisfying the cluster limtation?
On single or nultiple LEDs -- just -- | don't -- |
will read this. | have nultiple paragraphs. The
first itemis light clusters can conprise one or nore
light emtting sources. This is, again, in ny
decl arati on.

"Al den's systemalso includes a "plurality
of light clusters' in the headlanps, as it includes a
plurality of light elements (LEDs) arranged in the
headl anps. "

So this is the second disclosure in Figure
5, paragraph 27.

Moreover, "These lighting elements are 'on
a curve along the focal point of a headlight |ens,'
with different groups projecting light into different
areas, which nay be nade up of one or nore sectors, in
front of the vehicle, for exanple, left, center,
right: Figure 5 (annotated)."

And | have this Figure 5 with the different
col ors.

"Al den al so discloses that these |ighting
el ements can be individually controlled, and thereby
arranged in additional groupings --" | don't have it

hi ghl i ghted here, but to answer your question, | want
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to highlight it -- "in additional groupings, to
project different illumnation levels in different
areas in front of the vehicle, such as |ow beam i ght
in the area of a detected oncom ng vehicle and high
beam|light in other areas."”

|f, for exanple, you | ook at the Figure 5,
the annotated Figure 5, which is in paragraph 54, |
have one exanple of the different clusters.

So | think Alden discloses this 1[B] and |
mention that a POSITA will have thought that this is a
full disclosure teaching.
(kay, so this annotated Figure 5 that's in paragraph
54 of your declaration, what do the different colors
represent?
The different colors represent, for exanple, the
different clusters you may have if you have, for
exanpl e, the algorithm the CPU |ogic, based on the
sensed data of the environnent, just having sone of
themin high beamand sone of themin | ow beam
So in your annotated Figure 5, do you illustrate a
hi gh beam and a | ow bean®
In Figure 5 I'millustrating different clustering and
this is a convention | use throughout to illustrate
basically the point. So these lighting elenents are

on a curve along the focal point with different
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groups -- this is what I'mtrying to illustrate --

with different groups projecting light into different

areas, which nay be nade up of one or nore sectors in

front of the vehicle. And I have |eft, center, right.

So this is the exanple that basically Figure 5 -- the

annotated Figure 5 tries to denonstrate and to

support.

Ckay. So you're saying that the LEDs that you have

colored in red, for exanple, would provide the |ight

pattern that's illustrated in red in your annotated

Figure 5; is that correct?

Yes, they can be grouped together in order to have the

sane high or | ow beam dependi ng on the existence of an

obj ect these segnents.

Al right, so which LEDs provide the |ight pattern

that's kind of shown in a purple color in your

annotated Figure 5?

This is to denmonstrate the overlap and is just for

Il lustration purposes.

Ckay, so all of the grouping of LEDs that you have

different colors, the red, the green and the blue, the

light pattern provided by all of these overlaps in the

purpl e section; is that correct?

Yeah, I'mtrying to show that basically there is this

section where these groupings, but the inportance of
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the point I'mtrying to nake here is actually we have
light clusters based -- so again, these |ighting
el enents which are on a curve along the focal point of
a headlight lanp 121 with different groups, this is
what |'mtrying to highlight, projecting light into
different areas. So, for exanple, the red one
corresponds to the left basically. The green one is
the center. And basically the blue one corresponds to
the right.

Q (kay. So that would -- by left and right, you mean
this Figure 5is illustrating what would be a top view
of the light assenbly; is that correct?

A It's like I"'m-- ny right hand points towards the
blue, if I'mlooking top down.

Q Ckay. Fromthe point of view of the driver of the
vehicle that has this headlanp; is that correct?

A | want to say nore -- yeah, | nmean, a POSITA w |l have
| ooked at it this way assumng that this is a
forward -- a headlight basically.

Q Ckay. Al right, can you turn to paragraph 61?

A Gve ne a mnute. Yes.

Q kay.

A You said 61, right?

Q Yeah, 61. So the last sentence of your paragraph you
say, "Were |less power is supplied, the illumnation
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fromthe lighting element wll be |ower."

Then the |ast sentence, "\Were nore power
Is supplied, the illumnation will be higher."

Do you see that section?
Yes.
Ckay. So by this you're describing how Al den
descri bes the high beamand | ow beam is that correct?
Basically I"'mtrying to explain a PCSITA -- how a
POSI TA woul d have understood basically, the -- the
Figure 5 and the associated section. | nean, we have
to read the whol e paragraph because |'mstarting,
"The switch array control circuitry --"

THE COURT REPORTER. |'msorry, but you're
going to have to sl ow down.
So paragraph 61 we say, "The switch array control
circuitry is further illustrated in Figure 5 in Al den,
where the individual lighting elenments are
“individually controlled by a 'switch array," with
each switch being 'controlled by the CPU | ogic
previously described. For exanple, the power to 119
Is controlled by the CPU which dictates its respective
switch characteristics at 115 such that the power from
a power supply 113 carried via segnment wire 117 is
controlled in response to the sensed environnental

conditions."
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BY MR TURNER
Q

This is 29 paragraph that we -- but it's
very inportant to basically reiterate, paragraph 29
states, "Wth each switch being 'controlled by the CPU
and logic previously described.""

We're tal king about Figures 3 and 4 al ong
with Figure 2 and the respective descriptions of these

figures in 27 and 29 -- and 28.

So based on this, you're -- your description in
paragraph 61, Al den, describes swtching between high
beam and | ow beam by adjusting the power supply to the
119, which are the light elenments; is that correct?
No, the 61 is basically --

MR. HUGHES. Sorry, counsel, for the
record, when you say paragraph 61 here, are you
tal ki ng about 61 of his declaration or Al den?

MR. TURNER O his declaration. Yeah,
we' re on paragraph 61 of his declaration, Exhibit 1003
that we're referring to, his 026 declarati on.

MR HUGHES:. Thank you.
So 61 is part of my arguments about claim1l -- claim
"1[D]: electronic control circuitry configured to
I ndependent |y operate the |ight clusters.”

So I'musing paragraph 59, for exanple, |I'm

saying, "Alden discloses CCaim1[D. Al den discloses
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that its headlight systemincludes a 'left |ight
control circuit' (55a) and a 'right light contro
circuit' (55b). Figure 3 (annotated)."

Par agraph 60 says, "These control circuits
may include 'segmented headlight control switch array
switches,' which provide power to the different |ight
el ements in the segnented headlights, causing certain
"portions' of the headlight to be 'dim while other
portions are 'on high beam'

And then paragraph 60 continues. "In
particul ar, based on information received fromthe
sensors, the control circuitry 'controls the power
flow to the segnented headlights to independently
control the lighting elenments.”

Agai n, paragraphs 26 and 27, al so paragraph
6 and paragraph 8. Figure 4, at paragraph 28.

"For exanple, where information from
sensors 5la and 51b indicates the presence of another
vehicle 41, the control circuitry 'controls the power
flow so the headlight 'distributes high beans
t hroughout its distribution areas except in a box in
the direction of the 41." Paragraph 27."

And | have another paragraph 61 that
basically | say the switch is the one you are

referring to. So it needs to be viewed -- 61, it
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needs to be viewed in conjunction with paragraph --

paragraph 59 and 60.

BY MR TURNER:
Q

(kay, so based on those paragraphs you just read, how
does Al den describe switching fromhigh beamto | ow
beanf

A Can you repeat the question?

Q How does Al den describe switching fromhigh beamto
| ow beanf

A So if you |l ook at paragraph 60, | say, "For exanple,
where information fromsensors 51a, 51b indicates the
presence of another vehicle, the control circuitry
‘controls the power flow so the headlight
“distributes high beans throughout its distribution
areas except in a box in the direction of 41.""

This is paragraph 27.

Q Ckay, so you're saying he controls the power flow is
that correct?

A Yeah.

Q kay.

A And if you | ook at 61, | have another exanple where it
says, "'the power to 119 is controlled by the CPU
which dictates its respective switch characteristics
at 115 such that the power froma power supply 113
carried via segnent wire 117 is controlled in response
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to the sensed environnmental conditions.' Paragraph
29."

(kay. So can you turn to paragraph 71 of your
decl aration?
Gve me a mnute. [|'mthere.
Ckay. So you see here this is your analysis of
I ndependent claim20; do you see that?
| ndeed.
(kay, so now if you can turn to paragraph 74, do you
see the first sentence there, "Third, Alden further
discloses that its lighting elements, for exanple
l'i ght sources, are configured to have one or nore
controllable Iight characteristics, as it teaches each
lighting elenents is independently controllable as to
intensity and direction.”

Do you see that?
Yes.
So how does Al den teach independently controlling
intensity and direction of the lighting el enents?
So |l will refer -- I"'mreferring to paragraph 8,
abstract, and paragraphs 26 and 29. Let me go -- if
you go to paragraph 8 of Al den
kay.
To put things into context, let ne read fromthe
second sentence.
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"It is an object of the present invention
to maximze the anount of light that the driver can
use wWithout inhibiting the ability of other drivers to
see. It is an advantage of the present invention to
provide the neans for segnmenting illumnation into
sectors of the light distribution area. It is an
advantage of the present invention to automatically
control each illumnation sector. It is an advantage
of the present invention to automatically control each
I11um nation sector in response to certain
environnental conditions. In a first enbodinment, it
I's an advantage of the present invention to
I ncorporate separate lighting elements within a
headl i ght, each of said elenents corresponding in a
sector of the light distribution area of the
headl i ght, each of said el enents being independently
controllable as to intensity and/or direction.”

(kay, so you're saying that paragraph 8, Alden is
describing controlling intensity and direction?

| just read it, yes.

Ckay. So how does Al den teach controlling intensity
with reference to the Figure 5 enbodi nent?

So, for exanple, I'mat paragraph -- give me a mnute.

Paragraph 74, fromny declaration. "To

adjust intensity, for exanple, the power to each
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i ndi vidual lighting element is CPU-controlled, such
that 'the light sent to the area of 41 [an oncom ng
vehicle] is dimed using a headlight with segnented
lighting means' (that is, the light elements have
I ndependent | y-control lable Iight characteristics)."”
(kay, so that was intensity. So how does Al den
descri be independently controlling the direction of
the light elenents?
Gve me a mnute.

So | want to go to paragraph 76.
So this is 76 of your --
Yeah, let me go first to Alden 61.

"It wll be understood that the present
I nvention can al so be used to operate a segnented
light distribution systemto provide illumnation to
I ndependent |y control | ed segnents each operable within
a range of intensities between the high beamand the
| ow beam state."

So in addition to having these directional
el ements, if we swtch -- if we use basically -- if we
turn to | ow beam because we have this option and we
elimnate the light -- block the light in this area,
basically we don't have any light, we're changing the
direction of the characteristics, the pattern, the

same. And this is in conbination with the directional
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pl acement of LEDs.
So is it your opinion that when A den's disclosure
that you say is to independently control the direction
of the LEDs, that's achieved by turning off the LEDs?
| think a POSITAw Il look at the placenent of the
LEDs with respect to the lens plus the individually
controlled. Let me -- let me go back, because I think
| have nore elenents in ny declaration.

So let me read you -- because | think this
paragraph -- let me -- let's go to paragraph 75.

"Al den discloses claim20[B]. The
different lighting elenents ('light sources') in
Al den's headlight are situated and ained at different
angl es, based on their location along the curve. This
results in '"light fromeach [ighting el ement [going]
into a specified portion (or portions) of the
headl i ght distribution area." Any lighting el ement
angl ed such that it directs light into a portion where
anot her vehicle is not present towards the side of the
road will be less visually disturbing to drivers of
ot her vehicles as conpared to lighting el ements that
are so they emt portions into an oncom ng vehicle."
This is Figure 5, 29.

Al den discloses that, for exanple, its

angled lighting el ements can produce a high beamin a

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066

SPERO EX. 2066



© 00 N o O B~ W N -

N T R N I R N e I o o =
g A W N P O © © N O o M W N P O

MERCEDES-BENZ USA v YECHEZKAL EVAN SPERO Job 29410
PAPANIKOLOPOULOS, DR. NIKOLAOS 03/26/2024 72

first sector 65, "Wile concurrently producing a | ow
beamin a respective sector 63 or di mbeam where 41
comon vehicle is sensed such that the driver of 41
has mnimal glare while the driver of 47 has maxi num
light."

And we have -- | have Figure 2 annotated.

It al so references paragraph 25 through 29.

Q Are you saying that Al den teaches independently
controlling the direction of the LEDs by nmounting them
on a curved surface?

A Anong other things. By telling them basically by
switching their state, by having full controllability
of their state.

Q By state do you nean on or off?

A By state | nean whatever is disclosed in 61, anong
ot her paragraphs, where it says, "It will be
understood that the present invention can also be used
to operate a segmented |ight distribution systemto
provide illumnation to independently controlled
segnents each or probably within a range of
Intensities between the high beam and the | ow beam
state.”

Q Can you turn to paragraph 93 of your declaration?

A Sure, give ne a minute. Yes, |I'mthere.

Q Ckay. Do you see the heading here that starts with
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"one or nore light nodifying el ements?”

Yes.

For 2[C]. So those are the claimlimtations you're
anal yzi ng here?

Uh- huh.

So what do you -- what are you relying on from Al den
for satisfying these |ight nodifying el enents of
claim2[C]?

Just to be accurate, let ne -- first of all, | want to
say that "the '503 patent discloses that 'Iight

modi fying el enents' can include 'lenses' and
‘refractors,' each of which 'controls' |ight by
directing it to or focusing it on specific areas."
This is clainms 3 and 4 fromthe '503.

"The '503 patent further discloses that
"light-source characteristics' can include not only
intensity, but also things like direction of the
light."

So "Al den discloses such a |ight nodifying
element, as it discloses a 'lens 121" in the path of
light emtted of lighting elements 119. Al den
discloses that this Iens causes '"the light from each
lighting elenment [to go] into a specified portion (or
portions) of the headlight distribution area’ as shown

below " This is at "29, Figure 5 (annotated).
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"This lens controls a 'characteristic' of
the light emtted fromthe lighting elements 119, as
It focuses the light fromeach lighting elenment into
particular portions of the light distribution area.

As shown above, for exanple, lens 121 focuses the
light fromthe lighting el ement |abeled with reference
numeral 119 in the '15 degrees' segnment designated to
125. Thus, Al den discloses claim2[C] for this reason
al one. ™"

"I'n addition --" and this goes to Figures 8
to 10 and paragraphs 33 through 35 and paragraph 61,
'-- Alden discloses that other 'light nodifying

el ements' can be included in its system including 'a
variable refractive element' in the formof a liquid
crystal. This variable refractor 'enables light from
an individual headlight distribution sector to be

redirected --'" | want to enphasize this -- "'to be

redirected in response --'" in other words, changing

di recti on, I n response to sensed environmnent al

condi tions when used in conjunction with the el enents
and processes previously discussed herein.'"

(kay. So are you relying on Alden's lens 121 that's
illustrated in the Figure 5 enbodi nent or Alden's
variable refractive elenment as illustrated in Figures

8 through 10 for satisfying the light nodifying
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el ements of claim2?

MR. HUGHES. (bjection, vague, and

conmpound.

A | just read -- |'mdoing an anal ysis about basically
' 503 patent discloses |enses and refractors and |'m
sayi ng how Al den discloses not only a lens but "In
addition, discloses that other 'light nodifying
el ements' [that] can be included in its system" nay
include the "'variable refractive element’ in the form
of aliquid crystal."

BY MR TURNER

Q (Ckay, so for your analysis of claim2, are you relying
on Alden's lens 121 or is variable refractive el enent
as illustrated in Figures 8 through 10 or both for
satisfying this claimlimtation of |ight modifying
el enent s?

MR HUGHES. Sane objection.

A l"musing the term"In addition."

BY MR TURNER:

Q (kay, so that said, the beginning of paragraph 95 you
say "In addition."

A "I'n addition --

Q Sorry, go ahead.

A Go ahead. Just finish.

Q So by "In addition," you're saying you would
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BY MR- TURNER:
Q

conbine -- you would use both of these. So in your
anal ysis, you're relying on a headl anp that woul d
I nclude both the lens 121 and the variable refractive
el ement ?

MR. HUGHES: (bjection, to the extent it
m scharacterizes his testinony.
The addition refers to the fact that there is a
di scl osure by Alden "that other 'light nodifying
el ements' can be included in its system including a
‘variable refractive element’ in the formof a liquid
crystal." Wich is A den 33-35.

So the addition refers to the disclosures
by Al den of other |ight nodifying el ements, which
di scl ose, for exanple, in this case redirection or
changing direction of light in response to sensed

envi ronnental conditions.

So you're saying the termin addition is just
referring to the additional disclosure, not that

you' re relying on both of themfor satisfying this
limtation?

| ' msaying there is a teaching by Alden that is part
of my answer basically, ny statement here that "Al den
di scloses claim2[(C]."

So whi ch disclosure of Alden are you relying on for
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satisfying this claim2[C?

So paragraph 94, |I'mstating, "A den disclosed such a
light nodifying elenent, as it discloses a 'lens 121
in the path of light emtted of |ighting el ement -- of
lighting elenents 119. Al den discloses that this |ens
causes 'the light fromeach lighting element [to go]
into a specified portion (or portions) of
the...headlight...as shown bel ow. "

And then | continue saying, "This lens
controls a 'characteristic' of the light emtted from
the lighting el enents.”

And then |I'msaying, "In addition,"
al though the claimuses fromat |east one -- it says,
"one or nmore light nodifying elements,” |'mjust
saying in order to be conplete with all the
di sclosures of Al den, I'msaying, "In addition, Al den
di scl oses that other 'light nodifying el ements' can be
included in its system including a 'variable
refractive element.""

Ckay, can you turn to paragraph 97? It's a long
paragraph so it's on the -- the first full sentence on
page 62.
Gve ne a mnute.
MR HUGHES. Counsel, did you say page 627?
MR TURNER | don't know. The version |'m
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A

BY MR- TURNER:
Q

| ooki ng at doesn't have page nunbers, so it's 62 of
t he PDF
MR HUGHES. Ckay, | have 58 of the
exhibit.
TURNER  Ckay, well, it's --
HUGHES:. Ckay.
TURNER  Paragraph 97.
HUGHES: Got it, thank you.
TURNER: O his declaration.

2 3D

3

[t starts, "Alden discloses that it's used." Am|]
ri ght?

So this is -- yes, so that's the beginning of 97, but
I f you can turn to the follow ng page, do you see the
sentence there, "And, a POSITA woul d have been
motivated to add this refractor elenent to the system
depicted in Figure 5 of Alden, so as to provide
mul tiple means of nodifying the direction or intensity
of the individual |ighting sectors."”

Do you see that?
Yes.
So here are you describing conbining the refractor
el ement fromyour Figures 8 through 9 of Alden with
the Figure 5 enmbodi nent including that |ens, which was

reference nuneral 1217
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A

" mtal king about the options that the POSITA will
have been notivated to -- or will be taught by Al den.
Ckay, so how would a POSI TA have added this refractor
el ement to the Figure 5 enbodi nent?

So, for example, let ne go to figure -- so let's
suppose -- for exanple, if you go to Figure 5, let's
suppose that we are going on a curve and we want to
have nore |light directed to the right, to the bottom
of the figure, because basically we have an upcom ng
curve, so in addition to the reflectors or after
detecting the reflectors on the curve, we want to have
more control of the light that goes on the side of the
road. So the element -- the first element fromthe
top, the first LED el ement, we can put a refractor,
which is basically it's quite snmall, we can put it as
close to the LED as possible, among ot her options.
You're saying taking the refractors that are in the
figure, let's see, was that Figure 10; is that
correct? And you're adding that to the Figure 5
embodi nent ?

No, I'mtaking the single liquid crystal, so the
element | believe -- just let ne make sure that | have
It right -- if you look at the elenent of 141,
paragraph 33, Figure 8, it says in the third

embodi nent the electro-optic material 141 is a liquid
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crystal. So what |'msaying, taking this el enent 141
and place it on Figure 5 as close to the LED as
possi bl e.

So that would be close to one LED or the whole series
of LEDs on the curve?

In the curve basically for this | mentioned earlier
you need to do for one or two. Let's start with one,
a POSITAwIIl have started with one. So with the

obj ective of shedding nore |ight towards the curve, to
the side of the road basically.

(kay, so you're inserting this -- you're adding this
to the Figure 5 enmbodi nent between the LEDs and the

| ens 121 or are you renoving |lens 1217

A PCSITA will have the option, depending on the
particular task, but in this case in this scenario
that | mention in the context | nention before, we can
keep the lens.

(kay. And you said you would only -- how many of
these refractive elements would you include in this
enmbodi ment ?

Inthis -- in the context | nmentioned before, just

one. In the ones -- the first LED on the top.

By the top you're saying, if we look at Figure 5, it's
the light element 119 that's all the way at the upper

portion of the curve next to the switch array?
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A

Yeah, if you take -- if you take the end of the switch
array where it says 115 and you follow the 117, take
the to the right 117, the cable that goes to the first
LED.

Al right, so you're saying you woul d take one
refractive elenent and insert it between that top
lighting elenent and the lens 121; is that correct?
Yes.

Ckay. And why would a POSITA do this?

If they want to have nore control of the |ight

bendi ng.

And what type of control would this provide?
Basically -- let ne think for a mnute. So -- so |
think | explain -- so if you go to paragraph 96, |
say, "The liquid crystal has a first refractive state
when a circuit is open, such that |ight passes

strai ght through, wthout bending. The liquid crystal
then has a second refractive state when the circuit is
closed, causing the "light to bend due to refraction
after passing through.' Figure 9, 33 paragraph.

Thus, by selectively closing the circuit, light for a
particular distribution sector can be 'bent' to
redirect or redistribute the light to a different
area. A POSITA woul d have known that factors such as

pressure, the presence of an electric field,
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tenperature, and chem cal conposition," because a
liquid crystal is an anisotropic material, this is ny
addition, "can have an inpact on the refractive state
of aliquid crystal."

So it gives you in a very small factor the
ability to bend on will, whichis, as | nmentioned this
Is -- a POSITA m ght have found this as an option for
the case of the curve.

Ckay.

And al so going back to 97, | say, "This woul d incl ude,
for exanple, allowng for selective and controllable
bending of the light output in certain desired
portions, allow ng nore variable control of lighting
of various subsections of a headlight beam For

exanple, as disclosed in Alden," this is paragraph 97,
"the inclusion of variable refractor elenents in the
path of different beam segnents allows for greater
control of the light, including allow ng a user to
"divert' light fromone section to beconme | ow beam
light in areas where a vehicle is sensed (Al den 35).
This diversion of light could also be used for nore
control l ed bending or directing of the |ight of
certain segments of the headlight beamin the
direction of a curve in the road, as shown in Figure

11. (Figure 11 of 36 paragraph), see also Figures
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14-15, and paragraphs 39 and 40.)"

Q Ckay. And so you describe this as adding one of these
refractor elenments. Do you describe this in your
decl aration?

A | think this is -- this is what | described here.

This diversion of light could also be used for nore
control I ed bending or directing, paragraph 97.

Q Ckay. Do you illustrate this nodification where
you' re conbining these lenses, this refractor el enment
with your lens 1217

MR HUGHES:. (bjection, vague.

A What do you nean if | have illustrated?

BY MR TURNER:

Q Did you create a figure illustrating this nodification
of the Figure 5 enmbodi nent to include the refractor
el ement and include it in your declaration?

A Expressly | didn't include the figure because |
believe for a POSITA this would have been a well-known
option, but | provide -- for exanple, | have text
whi ch | thought it will be enough because it says this
wi Il include, for exanple, allow ng for selective and
control [ abl e bending of the Iight output in certain
desired portions allow ng nore variable control of
| i ghting of various subsections of the headlight beam

For exanple, as disclosed in Alden, | nention one
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exanple, wth an idea of reducing glare for the
driver, | say, "As disclosed in A den, the inclusion
of variable refractor elements in the path of
different beam segnments allows for greater control of
the light including allowing a user to divert |ight
fromone section to becone |ow beamlight in areas
where the vehicle is sensed (Alden 35). This
diversion of light could also be used for nore
control l ed bending or directing of the |ight of
certain segments of the headlight beamin the
direction of the curve in the road. As shown in
Figure 11."

And | have Figure 11 as referenced, but
par agraph 36, see also Figures 14-15, and paragraphs
39 and 40.

You described adding one refractor elenent in front of
one of the LEDs in the curve. Wy not nore than one
refractor el enent?

A PCSITAw Il start with one in the curve, two may be
an option, but it depends on your speed, on

virtually -- on other information, on how -- on other
paraneters. But | think a POSITAw Il start from one.
Now, by adding this refractor elenent in between,
woul d you need to alter the lens 1217

VWhat do you nmean by alter?
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Q

Wul d you need to nodify lens 121 to account for the
addi tional refractor element between the lens and the
LEDs?
| don't believe so.
Wul d the same sensors and swi tching technol ogy as
described wth reference to Figure 3 be used to
control both the LEDs and this refractor elenent?
The sanme architecture will be used.
So what do you nean by the sane architecture?
You supply power, current, and again, if we go to
paragraph 101 of ny declaration, tell me when you are
t here.
' mthere.
SO0 -- because | think this answers this.

"As di scussed above, with respect to claim
2[C], Alden also disclosed that variable refractive
liquid crystal elements can be included inits
headl i ght systemwi th control circuitry configured to
the 'open' or 'closed to control the direction and
distribution of |ight passing through the el enents.
(Alden 33-35). (Caim2[C). That is, the control
circuit which can be open or closed is 'variable |ight
modi fier control circuitry." Qpening or closing the
circuitry for the liquid crystal element alters the

variable refractive liquid crystal, causing the |ight
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to either pass straight through or be 'bent' and
redistributed to a different portion of the headlight
distribution area. (33-35.)"

Q Are you saying that Al den describes using the sane
control circuitry for the Figure 5 enbodi ment and the
figure enbodi nents that also include the refractive
el ements, so that would be, what, Figure 10?

MR. HUGHES:. (bjection, vague.

A \What do you nean by same?

BY MR TURNER

Q So does Al den describe control circuitry in Figure 3?

A In Figure 3, Alden describes the control circuits,
left and right control circuits 77, and left and right
control circuit 79.

Q Wul d you describe this as architecture?

A This is nore than architecture. |It's the nost
Il lustration of how the steps of Figure 4 are
materialized with the ultimte objective to --

THE COURT REPORTER: I'msorry, if you can
start again. After how the steps of Figure 4 are
materialized.

THE WTNESS: Are naterialized.

A So, for example, if we |ook at element 109, all the
steps lead to switching the requisite headlight
segments to dim switch other segments to high beam
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BY MR TURNER
Q

109.

Are you saying that Al den's description with reference
to element 109 is applicable to both the Figure 5
embodi nent and the Figure 10 enbodi nent?

I'"mnot the one who says it. |It's actually Al den

di scl oses.

And where does Al den disclose it?

Gve ne one mnute. |f you go to paragraph 35 in the
mddle it says, "This headlight architecture emts
l'ight froman individual headlight distribution sector
to be redirected in response to sense the

envi ronnental conditions when used in conjunction with
the el enents and processes previously discussed
herein. Thus, light fromone section has been
diverted to become diverted light 151 (in | ow beam
where a vehicle (not shown) has been sensed) while the
l'ight fromother segnents are not diverted (are at

hi gh beam) where no vehicle is sensed.”

MR. HUGHES. Counsel, we've been going
about an hour and 10, 15 mnutes now. So if you could
just let us know whenever you get to a good place for
a break?

MR. TURNER  Yeah, why don't we break now?

MR HUGHES: kay.
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BY MR TURNER
Q

O > O »F

MR TURNER Five mnutes, 10 m nutes?
MR. HUGHES: Yeah.

(A brief recess was taken.)

Dr. Papani kol opoul os, if you recall before the break
we were tal king about your conbination where you were
adding a refractive element in Alden to the Figure 5
enbodi ment; correct?
Yeah, | was tal king of how Al den discloses --
kay.
-- the conbination.
(kay. And again, where is Alden's description of this
conbi nati on?
Gve me a mnute.

So please go to paragraph 95 of ny
decl arati on.

"I'n addition, Al den discloses that other
"l'ight nodifying elenments' can be included inits
system including a 'variable refractive elenment' in
the formof a liquid crystal. (A den 33-35, 61, and
Fi gures 8-10).

"This variable refractor” beginning quote

from Al den, enables light froman individua
headl i ght distribution sector to be redirected in a

response to sensed environnental conditions when used
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In conjunction wth the elenents and processes
previously di scussed herein.'"

So this is paragraph 35 in the mddle.

Now, let's go to ny declaration. Paragraph
97.

"Al den discloses that its use of refractive
el ements to 'bend' light can be included inits
headl i ght system such as that of Figure 5, and a
POSI TA woul d have readily understood how to inplenent
the variable refractive elements in the system of
Figure 5. In fact, Al den specifically discloses that,
begi nning quote, '[o]ne or nore nethods enpl oyed
herein may be used in conbination to vary illum nation

In a segnented system This is from Al den paragraph
61. "Thus, including one or nore variable refractive
el ements in the systemof Figure 5 would be the use of
a known optical element (a variable refractive |liquid
crystal) in a systemhaving different |ight
distribution sectors that Al den describes the liquid
crystal as acting upon. Moreover, a POSI TA woul d have
had a reasonabl e expectation of success as the liquid
crystal elements would performtheir same function of
allowng light to pass straight through when a circuit
I's open and they have one refractive state, and

bending |ight when the circuit is closed and the
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crystal has a different refractive state. And, a

POSI TA woul d have been notivated to add this refractor
el ement to the systemdepicted in Figure 5 of Al den,
so as to provide multiple means of nodifying the
direction or intensity of the individual |ighting
sectors. This wll include, for exanple, allow ng for
selective and controllable bending of the |ight

el ements in certain desired portions, allow ng nore
vari abl e control of lighting of various subsections of
the headlight beam For exanple, as disclosed in

Al den, the inclusion of variable refractive elenments
In the path of different beam segnents allows for
greater control of the light, including allow ng a
user to 'divert' light fromone section to becone | ow
beam|light in areas where a vehicle is sensed. (Alden
35.) This diversion of light could also be used for
more controlled bending or directing of the light of
certain segnents of the headlight beamin the
direction of a curve in the road, as shown in Figure
11. Figure 11 as a reference, paragraph 36, see also
Figures 14-15, and paragraphs 39-40."

Al right, and are you including one variable

refractive element or nultiple variable refractive

el enent s?
A PCSITA -- | nmean, | nention one exanple, the |ast
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exanple that | nmention, the curve, a POSI TA woul d have
known based on the needs of the application to do the
| mpl ementation as described with respect to this
particul ar.

The application described with reference to Figure 5,
are you proposing one refractive element or nmultiple
refractive el enents?

Using the one exanple I have in ny declaration, and |
want to stick to this because | have spent sone tine
t hi nki ng about that, is this diversion of |ight for

t he curve.

"This diversion of light can also be used
for more controlled bending or direction of the |ight
of certain segnents of the headlight beamin the
direction of the curve in the road as shown in Figure
11."

Anong ot her things.

Ckay, so for the application that's described with
reference to Figure 11, how many refractive el enments
woul d you include in this nodified Figure 5

enbodi ment ?

As | mentioned earlier, you need to | ook at the whole
setting, but | think in ny opinion, a POSITA at that
time one refractive el ements shoul d have been enough,

with the place that | nentioned.
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Q

Ckay, and for the refractive elements, you referenced,
let's see, Alden's disclosure with reference to
Figures 8 through 10; is that correct?

And al so the paragraphs 33 to 35, and the paragraph 61
as well.

So what type of refractive el ement does Al den describe
with reference to Figure 8?

Let me go there, just one nonent.

Figure 8 expands on Figure 6, which
describes basically an el ectro-chronmatic medium-- and
l et me.

So "Figure 8," if we go to paragraph 32,
"Illustrates the elenents of an individua
el ectro-optic cell inafirst state. A first
transparent substrate such as glass 137 has deposited
onit afirst transparent electrode 139. A second
transparent substrate 145 such as gl ass has a second
transparent el ectrode 143 deposited thereon. In the
embodi nent of Figure 6 and 7, the electro-optic
material 141 is an electro-chromatic material which
allows greater light to pass through it in a first
state (such as when the circuit is open) and a | esser
amount of light to pass through when in a second state
(such as when the circuit is closed). The elenents of

Figure 8 conprising an individually controlled segnent
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of 127 or 127a segnmented el ectro-chromatic array. In
the el ectro-chronatic enbodi ment, generally the 143
surfaces are parallel to 139 surfaces (though not
depicted as such in Figure 8)."

Agai n, the paragraph 33 says, "In a third
enbodi ment, the electro-optic material 141 of Figure 8
is aliquid crystal."

And it says, "The alignment of the liquid
crystal causes a first refractive index in a first
state when the circuit is open. This causes the |ight
to pass straight through the elenents of Figure 8.

Real igned liquid crystal 14la assunmes a second state
of alignment when the circuit is closed as illustrated
in Figure 9 causing the light to bend due to
refraction after passing there through. The liquid
crystal birefringent principles are well-known in the
prior art. The surfaces of 139 generally not being
parallel to the 143 surfaces."

So thisis aliquid crystal type refractive elenment in
figure --

Yeah.

-- what are we tal king about, Figure 8?

It tal ks about an enbodinent in the third enmbodi ment,
the electro-optic material 141 of Figure 8 is a liquid

crystal as disclosed by Al den.
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Q

Al right, is the electro-optic material a liquid
crystal in Figures 8, 9 and 10 and all those

embodi ments is it liquid crystal?

In the third embodinent it says -- it starts Figure 8
as an electro-optic cell and tal ks nore about the
physi cs associated with this. Then in 33 tal ks about
the third enbodi ment where it says that electro-optic
material 141 of Figure 8 is a liquid crystal. Then
34, which describes Figure 9 is an electro-optic
material of Figure 8 in a second state of alignnent.
And 35 describes the Figure 10, which is basically
the -- it has the conbination of the single |ight

el ement 129a, 131a, and the light then passes through
an array of variable refraction el ements.

So it noves fromone to an array of
variable refraction elenents. |In other words,
multiple refractors.

Ckay, but in -- but the whole array is not needed in
conbination with the Figure 5 enbodiment; is that
correct?

| was asked to view -- if Alden discloses, so the
wite-up | described earlier in paragraphs -- in
paragraph, for exanple, 101, it tal ks about variable
refractive elenents, but the exanple | nentioned in --

the exanples | nmentioned in 98, they can have at |east
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one or nore.
Ckay. So now by adding one or nmore of these
refractive elenents to the Figure 5 enbodi nent, does
Al den describe any other additional changes that woul d
be needed with respect to hardware or software of the
headl anp?
\WWhat do you nean?
By adding this refractive element to the Figure 5
enbodi ment, would you need to change any of the
software for controlling the LEDs?
A POSI TA will understand there's no change i s needed
except of adding the el enent and having the
appropri ate hardware connections, plus the driver for
this particular elenment.
So you're saying there's a separate driver for driving
a refractive elenent as the drivers used for
controlling the LEDs?
A PCSITA will have many options. | nean, it may be
the addition of a resistor, it may be just slightly
modified -- | nmean, the easiest actually is to add the
resistor. A POSITA at that time would have thought
about adding a resistor to control the current.
So where woul d you connect this resistor?
If we go to Figure 5, if you see the switch -- you see
the switch array, I'mreferring to the swtch array
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115 for the exanple of the road curve assum ng there
Is a connection -- a series of connections 117, | wll
have had a snall addition, after the switch array.
Anong ot her options. Again, if you |look at that tine,
| think thisis -- will be the first choice.

So how woul d a PCSI TA nount this refractive el ement
adj acent to one of these lighting elenents without

bl ocki ng any of the light fromthe other |ighting

el ement s?

That's why | said that it needs to be placed close to
the LED. In fact, the size -- the size of a refractor
at that time will enable sonmething |ike that.

Are you saying the refractors were relatively small in
size at this tine frame?

|'msaying at that time frame, it was sonething that
coul d be mounted close to the LED wi thout affecting
the overal |l operation.

Now, before we discussed the shape of the structure
that holds all these lighting elenents, and | think we
di scussed that there would be nultiple rows
potentially of these lighting elenents; is that
correct?

Are you referring to Figure 5?

Yes, yes.

Yes, as | nentioned, this is a slice of whatever iIs
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BY MR TURNER

Q
A

described in Figures 3 and 4.

kay, so if thisis a slice and we discussed adding a
refractive el ement to what woul d be the upper |ighting
el ement shown in Figure 5 would you only need --
woul d you need one refractive el ement on each slice or
just one on the slice illustrated in Figure 5?

Since we don't have scale on this drawing, it's tough
to answer this, but | think this conbination can be
acconplished at |east by one and maybe an extra pair
for the things above or below. And again, assum ng
that this is on a 3-dinmensional surface, you may not
have -- the row bel ow may not be the exact nunber of
el ements. For exanple, | believe '503 tal ks about 90
el ements, LED el ements.

Sorry, '503, are you referring to the Spero --

Correct --

THE COURT REPORTER |'msorry, but |
didn't get the entire question. It was answered on
top of your question.

THE WTNESS: Sure.

THE COURT REPORTER  Again, M. Turner,

just mssed the end of it.

(kay, so what are you referring to as the '503?

If ny menory is correct, | can check, if you can bear
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with me. Bear with me to bring --

THE WTNESS: Do you happen to have the
' 503 patent?

THE COURT REPORTER: I'Il go off for just a
monent .

(Discussion off the record.)

THE W TNESS: Just give ne one mnute.

Soif we go to the '503 patent.

BY MR TURNER:

Q And just for reference, so the '503 patent, we're
referring to -- this is Mercedes Exhibit 1001 fromthe
PR, is that correct?

A Yes, |'mreferencing the actual Spero patent,

10, 894, 503.

Q kay.

A l"'mon colum 11, line -- row 42. "Lum|eds Luxeon
DS25 emtter running at 350 mllianp percent is an
exanpl e of such approach. In a few years
manuf acturers have raised currents from50 mllianp to
above 500 mllianp, at the tine of this witing.

These advances are certainly favorable at reducing
costs and making LEDs a practical |ight source but
attenpting to get 1000 | umen (equivalent to a 60 watt
I ncandescent |anp) isn't necessarily the best path to

take, especially if it cone at the price of |ight
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>

conversion or distribution efficiency."

In other words, what it says here, you need
10 LEDs in order to reach this particular |um nous
flux that basically -- that you need 10 LEDs in order
to reach the 1000 |umens, lum nous flux, which is
equivalent to a 60 watt incandescent |anp.

And if you go colum 53, part -- row 17 and
below, this is further analyzed. |In other words --
You say -- sorry, go ahead. Go ahead.

Pl ease tell ne.

So you're citing to the '503 patent, does this help
explain the teachings in Al den?

No. So what I'mtrying to say that in order to reach
the |unen output required, basically you need to have
more than what basically we have here in this
denmonstrative or illustrative figure. So going back
to your question, you may have in the next row bel ow
an LED or you may have an expanded row with nore LEDs.
Thi s depends, again, on the placenent of LEDs with
respect to the focal point of the headlanp | ens 121.
Are you saying you mght need nore LEDs and nore
refractive elenents just to provide sufficient
lighting for this functionality that you're trying to
achi eve?

No, what I'mtrying to say is actually this Figure 5
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for a POSITAw Il have neant that this is only one
slice of the tons of LEDs that you need, nunber of
LEDs that you need in order to have this -- basically
this segmented headlight system the automatic
segment ed headl i ght system

So to go back to the refractor elenents,
depending on -- on the application, you may need nore
or less refractors, and | nention the exanple of one
refractor how can be integrated, can be combined with
this particular systemof LEDs on a curve along the
focal point of the headlight |anps.
So for the application that you were proposing for
adding the refractor to the Figure 5 enbodi ment, do
you think you woul d need nore than one LED and one
refractor to provide that functionality?
| mnot proposing. Alden discloses.
Ckay. So how nmany refractors and how many LEDs does
Al den disclose are needed to provide this
functionality?
Al den discl oses again in paragraph 61 that "One or
more met hods enpl oyed herein may be used in
conbination to vary illumnation in a segnented
system"

So for the exanple that | gave, | think

basically one refractor along with LED structure as
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>

I ndicated by the Figure 5 and the 29, paragraph 29,

will be sufficient. And this is the disclosure of

Al den.

Can you turn to Figure 6 and 7 of Al den?

Yes.

Does Al den disclose refractive elements with reference

to Figure 6 and 77

Figure 6 discloses a "headlight with an

el ectro-chromatic di nm ng neans 131 consists of a

light el ement 129 which emts |ight which is

reflective of a collimating surface resulting in

collimated light. The collinated |ight processes

through a segnmented array 127 of electro-chromatic

cells. Using a swtch array simlar to 115 and the

processes previously described herein, the |ight

intensity flow ng through each individual segment is

control l ed by causing each individua

el ectro-chromatic cell to filter out the desired

amount of |ight such as the distribution of light is

dimwhere a car is sensed and on hi gh beam el sewhere."
So for Figure 6, there is a disclosure of

el ectro-chromatic di nm ng system neans 131.

(kay. Does Al den disclose conbining the Figure 6 and

7 enbodi ments with the Figure 5 enmbodi ment?

It says -- if we go at the paragraph 13, at the end
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of -- at the end it says, "Means for sensing and
controlling electrical flow Controlling the
el ectro-chromatic filter array having been previously
di scussed and not restated to avoid redundancy. "
So Alden's description in paragraph 61 regarding
variations of the different enbodi ments, would that be
applicable to combining Alden's Figure 5 and Figure 6
enmbodi ment s?
The POSITA -- it will have been an option for a
POSITA. A PCSITA also will have understood that Alden
In paragraph 31 it says, "Figure 7 is identical to
Figure 6 except that the alternate segnented
el ectro-chromatic elenent 127a is incorporated into
the optic."

So in other words, proposes sonething which
I's inproved, because if you | ook Figure 6, these
conponents were separate, whereas they were separate
conponents in Figure 6. And then in Figure 8, starts
tal ki ng about an electro-optic cell that the
el ectro-optic cell -- the electro-optic material of
Figure 8 in paragraph 33 becomes a liquid crystal.
And then Figure 10 has several of this liquid
crystals.
So based on that disclosure in Al den in paragraph 61,

a POSI TA woul d have understood that any of these
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A

conmbi nations are options for combining with Figure 5;
Is that correct?

MR HUGHES:. (bjection, vague.
| think 61 epitom zes what has been said eventually in
several places starting fromFigure 5, paragraph 29.
So if we go, for exanple, all these conbinations and
all these possibilities, soin fact, let's start with
Figure 5.

If we go to paragraph 29, it says, "Each
switch is controlled by the CPU and | ogic previously
described.” So this ties Figures 3, 4, and 5 al ong
wth Figure 2.

Then if we go to Figure 6, it says, "Means
for sensing and controlling electrical flowto
(controlling) the electro-chromatic filter array
havi ng been previously discussed and not restated to
avoi d redundancy. "

This is paragraph 30 at the end.

BY MR TURNER:
Q

So had Al den says previously discussed, that's
incorporating all the description for all the prior
enmbodi ment s?

MR HUGHES: njection, mscharacterizes.
We have to | ook at the placenent of these statenents

inthe text. So if we ook at Figure 5, and its
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correspondi ng paragraph 29, each switch is controlled
by the CPU and the logic. It's very specific that the
CPU and | ogic previously descri bed.

"For exanple," it goes further, "the power
to 119 is controlled by the CPU which dictates its
respective switch characteristics at 115 such that the
power froma power supply 113 carried via segnent wire
117 is controlled in response to the sensed
environmental conditions. Al of the other |ight
el ements are simlarly individually controlled."

So that's one. If we go to the Figure 6,

It says, "Means for sensing and controlling." Again,
It refers to 3 and 4 for basically controlling the --
"for sensing and controlling electrical flowto
(controlling) the electro-chromatic filter array
havi ng been previously discussed and not restated to
avoi d redundancy. "

If you go to Figure 10, it says, "This
headl i ght architecture.” This is paragraph 35. "This
headl i ght architecture enables |ight from an
I ndi vidual headlight distribution sector to be
redirected in response to sensed environnental
condi tions when used in conjunction with the el ements
and processes previously discussed herein. Thus |ight
fromone section," and continues.
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If we go 36, Figure 11, "The directing of
| i ght can be achieved with the segnented sensing
el enents and segnmented |ight distribution elenments
descri bed herein."”

If we |ook at Figure 12, again, the
directing of light, paragraph 37, "the directing of
| i ght can be achieved wth the segnented sensing
el enents and segmented |ight distribution elenments
described herein."”

And 38, which is basically | ook down a
hill, paragraph 38, it says, "The directing of |ight
can be achieved with a segnented sensing el enments and
segnented |ight distribution elenments described
herein."”

So all of themrefer to Alden disclosures
and in part it's very -- | think it's indicative of
the intentions of Alden it says, "have been previously
di scussed and not restated in order to avoid
redundancy. "

This is the end of paragraph 30.

BY MR TURNER:

Q Ckay. Al right, so why don't we nove to paragraph
103 of your declaration. Al right, do you see in
this section you' re analyzing claim7?

A Yeah.
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Q

All right, soclaim7, the first [ine, "The headlight
systemof claim1, wherein at |east one of the sensors
IS a canera-sensor."

Do you see that?

Yes.

Al'l right, so which feature of Alden are you relying
on for satisfying the canera-sensor limtation?

So first of all, as | say in paragraph 103, "As viewed
by a POSITA --"

THE COURT REPORTER: |'msorry, if you can
sl ow down, pl ease.

THE WTNESS: Sorry.

"As viewed by a POSI TA, Al den anticipates and renders
obvious claim?7."

And then Al den discloses that its 'sensors
include a lens that directs light to photodi ode arrays
or CCD detectors 51 (i.e., 'canera sensors')
configured to image |ights of oncom ng vehicles having
drivers whose visions could be disturbed by the glare
of the headlight beam (Figures 2 and 3.) See also
the analysis in paragraph 62-70 (Gains 1[E - 1[F]).
A PCSI TA woul d have known that a photodiode array or a
CCD detector can be viewed individually as essenti al
parts of a camera sensor since they both capture and

convert light to electrical signals, which then are
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processed to becone inages. For exanple, a photodiode
array has a set of photodi odes where each one of them
acts as a pixel that captures the light and transforns
it to electrical signals. These signals fromall the
phot odi odes are collected and processed in order to

create the imges."

BY MR TURNER:

Q Al'l right, so when you refer to these --

A Sorry, can | -- because there is another element. |'m
sayi ng second, nmay | continue?

Q Sure.

A It's inportant.

Q Sur e.

A "Al den further discloses that CPU | ogic controller
('logical controller'), or processor, receives data
fromthese canmera sensors containing "illum nated
spots' indicating the position of the lights of the
oncom ng vehicle."

Q (kay, so are you relying on the CPU logic controller
for satisfying the canera sensor limtation?

A This is not what | said.

Q kay.

A First I'msaying | have a lens that directs light to a
phot odi ode array or a CCD detector. Wen | see this
in figure -- in Figure 2, there is the sensor el enent
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45 mounted on the vehicle 47, | see a lens, | see an
array, | see an object, and | see the imges, 5la and
51b. To nme this is a canera and al so the text | just
mentioned. For a POSITA it is a camera.
(kay, so the canera includes the lens whichis -- is
it a reference nunmeral --
49 in Figure 2.
(kay. So the reference to the Figure 5 enbodi nent,
woul d that lens 121 be part of the canmera sensor al so?
This is a headlanp lens. This is -- if we |look at 49,
| et ne go back.
So you're saying in Figure 2 that's a separate |ens
than the lens that's shown in Figure 5?
It's shown -- it's a lens elenment that is showng its
function is part of the canera.
kay.
So for exanple, if we go to paragraph 26 to answer
your earlier question, it says, "51 is a photodiode
array (or an alternate nmeans of directing photon
Intensity such as a CCD)."

In other words, it's not only we have a
| ens, we have a light that comes fromthe vehicle 41,
this light is the [ight 43 which passes through a
primary lens 49, therefore converging. So any POSITA

when he reads this text will automatically viewthis
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as a canmera system

"The 43 falling upon one or nore sectors
within a detector array where it is detected. The 51
I's a photodiode array (or an alternate nmeans of
detecting photo intensity such as a CCD). 49 and 51
bei ng el ements of a sensor unit 45 which is nounted on
an equi pped autonobile 47 (47 being a part of the
automobile--the fill autonmobile is not shown). The 51
converting photons to electrons which are sent by a
ri bbon cable 53 into a light control circuit including
| ogic and menory 55. 55 is further described in
Figure 3." And continues, "55 controls with
segnents of a segnented beam headlight 61 are on | ow
and which are on high."
Al right, can you turn to paragraph 113 of your
decl aration?
Yes, |'mthere, yes.
So you see this is your analysis of dependent clains
15, 21 and 32 through 33?2
Yes.
All right. So the heading here, the systemof clains,
so it looks like you conbined nultiple clains here,
but this is claims 1 and 20, "wherein the [l ogical
control | er/processor] is further configured to

determne at |east a road curvature, indicated by the
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sensor data, ahead of the vehicle and [wherein the
required illumnation includes increasing
iIllumnation/to direct the control circuitry to adjust
the directional light sources] in a direction of the
road curvature."

Do you see that?

Yes.

So what disclosure in Alden are you relying on for
disclosing these limtations?

So I'mtalking by |ooking at the 15, 21. Ckay.

So paragraph 113, it says, "Alden discloses
that its segnented |ight system including the CPU
logic controller 71 in detector arrays 51, can be used
to 'concentrate light to |ook around corners in
response to road conditions.' It does this by, for
exanpl e, sensing 'that the road turns by receiving
light fromreflectors such as a reflector 157.'" This
Is Figure 11.

"As illustrated in Figure 11 above, Al den
di scl oses that a vehicle equipped with the 'segnented
sensing el ements and segnented light distribution
el enents described' therein 'senses that the road
turns by receiving light fromreflectors such as a
reflector 157.'"" This is paragraph 36. "This sensor

information is used by the controller such that the
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'respondi ng headlights 155'" as denonstrated in Figure
11, "'direct light into the corner to maxim ze the
driver's ability to see there." This is paragraphs 36
and 26-29. See also supra claiml1[D], paragraphs
63-70 claim1[F]. By directing light into the corner,
or curve of the road, to nmaximze the driver's ability
to see there, the systemis increasing illumnation
(or adjusting the directional |ight sources) in the
direction of the road curve. For exanple, Alden can
recogni ze the curve, determ ne which segnents of the
light distribution area of the headlight Iie along the
curve, and then switch the lighting segnents that
direct light to those segnents to be on high beam
This can be considered in reference to Figures 3 and 5
of Alden."

| can continue if --
No, that's okay.

So farther down below in that paragraph,
you have a sentence here, "Further, a PCSITA woul d
have understood from Al den that when positioning LEDs
al ong the curve structure in the headl anp, such as
shown in Figure 5 LEDs could be positioned to ensure
that the beam created by the headlanp is sufficiently
wide to illumnate turns."”

Do you see that?
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A Yes.

Q Are you proposing adding additional LEDs to what's
shown in Figure 5 or you're saying that's what is
shown in Figure 57

A | say such as shown in Figure 5.

Q Ckay.

MR. HUGHES:. Counsel, whenever we get to a
point for a break, | think we could use about 5 or 10
m nut es.

MR, TURNER  Yeah, about -- | think we'll
get through this claimin another 5 or 10 m nutes.

MR. HUGHES: Thank you.

MR. TURNER:  Yep

BY MR TURNER:

Q Al right, so nowin paragraph 114, let's see, soO
about hal fway through you say, "Thus, when a driver
turns her steering wheel before noving in anticipation
of an upcomng turn, Alden's system'increases
illumnation illumnating the turn."'"

Can you explain that, what you mean by that
sentence?

A | think before the dots we need to follow the argunent
fromthe start. So if we |ook at the 114, |'m saying,
"Al den discloses that its systemcan include a
‘rotation sensor' in the steering wheel that can
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further detect when a vehicle is planning to turn

(Al den paragraphs 39-40, Figures 14-15). For exanple,
the steering wheel sensor would indicate that the
driver has turned the wheel by a certain anount,
indicating that the vehicle will be nmaking a turn
corresponding to the anount the wheel was turned. In
particular, as the steering wheel 'rotates X degrees,"’
the systemcal cul ates the new i ntended direction of
the vehicle and 'changes the direction of the
headl i ght out put 197 and corresponding 'f(x)'
degrees.' Thus, when a driver turns her steering
wheel before noving, in anticipation of the upcom ng
turn, Alden's system'increases illumnation
illumnating the turn.'"

So we have the reflectors, we have the
steering wheel, the automatic system which is
proposed by Al den, or whoever who have described in
Figures 2, 3, 4 and 26 and 29, it basically is going
to increase the illumnation towards the turn, because
otherwise, we're going to crash. The driver is going
to crash. So as I'mgetting older, I"'mtrying to
increase the illumnation along the curve because |
don't want to be wi thout information about the sensor.
The POSITA w il understand that a curve is a dangerous

situation and having nore information about the sensed
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envi ronnent and nmore conpl ete nodels, this will have
been the preferred way of acting. And how Al den's
systemw || do this will increase illumnation towards
t he curve.

So you're saying --

If | can -- sorry, sorry to interrupt, if | may.

And | add that one exanple of this wll be
when a driver is at the stop light or a stop sign, as
a POSITAwII do oftentimes, the driver will turn
their wheel before giving the vehicle gas so as to be
ready to turn after oncomng traffic has passed.

"In this exanple the systemof A den wll
anticipate the upcomng turn and increase illumnation
in the anticipated new direction of the vehicle so
that that area will be illumnated before the driver
makes a turn and heads in that direction."”

So are you describing a situation where the car is
stopped and you're turning your steering wheel to turn
the wheels while your vehicle is stopped?

What |'msaying, in order to highlight the point, in
anticipation of a turn, and to sinplify the thing so
we don't have the velocity as a conponent, because a
curve is a different -- it's a-- it's a mjor

obj ective, look around the curve, is a major objective

of Alden. One is actually reducing the glare for when
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you have oncom ng vehicles and maxim ze the
visibility, but the other one, which is the second
objective, is basically to deal wth curves. So what
| try to show here are the steps based on not only the
reflector information, and | can go how t hese
reflectors are detected by using the Figures 3 and 4,
but instead of detecting -- instead of detecting
vertically headlights, we detect reflectors, and

I nstead of dinmmng the |ights where the headlights
are, we do the opposite, which actually is increasing
the light, I'mtrying to say that this is a PCSITA --
this is the way that the POSI TA will have understood
how Al den's systemoperates in this situation and as
described in paragraphs 36 and 39-40.

So you're describing this situation where a driver's
at a stop light, they turn their wheel while the
vehicle's not noving before giving the vehicle gas,
and they're ready -- so they turn their wheel and
you're saying that by turning their wheel, A den wll
start illumnating the curve based on that steering
wheel ?

Based on the |location, at |least a POSITA will do that.
So the driver turns their wheel while they' re waiting
for the oncomng traffic to pass, that's the scenario?

Yeah, and it's called -- in traffic engineering called
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measuring the gap. So basically imagine a left turn
at the stop sign, basically waiting for ongoing
traffic to pass -- for oncomng traffic to pass.

| magi ne that you are ready, your sensors, your eyes,
in this case the canera, wll sense the gap, wll
estimate how nmuch tinme you need in order to make the
turn, and basically you need to have increased

situational awareness, and this is basically what |'m
descri bing here.

So if you turn your steering wheel while you're
waiting for the oncomng traffic to pass, what happens
I f you're rear-ended?

You are at the stop sign or basically you are waiting
SO you assume the other driver or the POSITAwW || wait
behi nd you.

So if you are rear-ended, will that push your car
right into oncomng traffic?

One way or another, | think you are going to be pushed
forward

But if your wheels are turned, would you go right into
oncomng traffic?

| mean, what the POSITAwll do at that tineis --
actually wll nmake a light turn. For exanple, there
are European manufacturers which are using the fog

lights to be activated as soon as the steering whee
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Is turned, so a POSITAw !l make a light turn in order

to be ready to cross.

Q Ckay, |'mjust remenbering back my driver's ed days,
so that was one thing ny driver's ed teacher said,
don't turn your wheels, you get pushed right into
oncomng traffic, so that's ny frame of reference. W
can nove on

Al right, can you turn to --

MR. TURNER: Actually we were going to take
a break; right? So let's -- why don't we take a break
her e.

(A brief recess was taken.)

BY MR TURNER:

Q Al right, welcome back

A Thank you.

Q Al right, so nowif you could turn to paragraph 127
of your declaration. And so nowthis -- do you see
you' re anal yzing claimb5?

A Just give me one mnute. Yeah. Yes.

Q And | guess if we just scroll up to the prior page, so
above paragraph 125, you see that you're anal yzing
G ound 2 here?

A Yeah.

Q So here it's a conbination of Alden and Harbers for
these clains?
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A Yes.

Q Ckay. So now for claimb, you see the last |ine of
this claimin the heading shows that -- requires
different color of light fromanother of the at |east
two subsections?

A Yes.

Q Ckay. So are you relying on Harbers for this
different color limtation?

A Just one mnute, let me refresh ny menory.

So basically if you go at the end of
paragraph 127, Al den specifically nentions in
paragraph -- it nentions that the systemcan include
white LEDs and alternating |ight nechanisns.

So -- but it does not expressly say this
al ternate night mechani sns include col or LEDs.

Har bers being in the same field of art as Al den
di scl oses with headl anps conprised of a plurality of
controllabilities, and | think it's indicative, if you
go in paragraph at the end of paragraph 129, Figure 1b
annot at ed, which shows blue for the side and white or
yel low for the on-axis light. And basically the idea
Is the following, is that Harbers teaches off-axis and
on-axi s beamsections -- |'mon paragraph 131. Beam
segnents have different spectrumcharacteristics so
that objects situated outside the center of the |ight
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beam are better observed. This is 9:28-10:5;
2:33-3:10, 4:33-5:26, fromHarbers, 6:1-7, 9:1-27, and
5: 21-26.)

So basically, "Again, the on-axis beam
segments are being projected along the road in front
of the driver, while the off-axis beans are directed
towards the sides of the road. |Indeed, a POSITA will
have understood that this could be easily achieved by
I ncluding particular colors LEDs, as taught by
Har bers, at particular |ocations along the curve in
Al den's Figure 5 headlight to produce '"blue' light in
portions of the beamthat are off-axis and directed
toward the side of the road, while including yellow
light in the nmain, or on-axis portions of the
headl i ght distribution area.” And | have the "Figure
5 (annotated)."

Ckay. So in your annotated Figure 5, the ones that
you -- the LEDs that you annotated in blue, so those
are providing off-axis lighting?

Yeah, the blue light as denonstrated in Figure 1b
annotated in -- at the end of paragraph 129.

So you're proposing replacing the LEDs -- the |ighting
el ements that are colored in blue with the Harbers

bl ue LEDs; is that correct?

' mnot proposing, |'mjust saying a POSITA w il have
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used the teachings of Harbers in the A den systemin
order to have better visibility of the side of the

road and -- better visibility of a road basically.

Q (kay, so what are you changing in the Alden Figure 5

enbodi nent ?

A So I"'mjust -- by capitalizing on the other -- Al den

di scloses, as | mention in paragraph 127, of why that
each systemcan include "white LEDs" and "alternate
l'i ghting mechanisns. "

So what |I'msaying is actually -- if you
| ook at the Figure 5 annotated, at the end of
paragraph 131, |'mjust using instead of a white LED
|'"musing a blue LED. In fact, if you see the LEDs,
either blue or ultraviolet that for the surface and
then without the white LED that comes out.

THE COURT REPORTER: Did your say white or
Y?

THE WTNESS: So basically you have either
blue or WV, ultraviolet.

THE COURT REPORTER: Thank you

A And then falls on the forceful substrate and produces

the white color of the LED

BY MR TURNER

Q Are you saying that you' re modifying Alden to include
Har bers' blue LEDs but it still produces white |ight?
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A

No, what |I'msaying is actually if you look at 133,
"Moreover, such use of color LEDs would have been the
sinple substitution of one known el ement (color LEDs)
for another (generically-recited LEDs) in a simlar
system which systemw || now have the ability to
control an additional lighting characteristic to

further inprove driver visibility."

Q Ckay, so by using such color LEDs, are you adding LEDs
to the enbodiment or you're replacing existing LEDs
with these blue and yel |l ow ones?

A |'msaying subs -- it will have been the sinple
substitution.

Q kay.

A But at least this is what the POSI TA woul d have done.

Q Ckay. So if a POSITA woul d have changed the LEDs,
woul d they have needed to nmake any ot her changes |ike
to the optics or controls, the software?

A | don't Dbelieve so. At least with ny know edge as a
POSI TA at that tine, 2002.

Q Al right.

Now, would this enbodiment still include
that refractive elenent that we tal ked about before,
the Figure 5 enbodiment, adding that refractor --
refractive el enent?

MR HUGHES:. (bjection, vague.
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A

Let me think. | don't believe there is any other

change needed for | believe the POSITA at that time.

BY MR TURNER:
Q
A
Q

Al right, can you turn to paragraph 136, please?

"' mthere.

All right. So for this -- this is your Gound 3

anal ysi s where you have Alden in view of Bergkvist --
Bergkvist. What are you relying on this Bergkvi st
reference for teaching?

So I'mgoing to paragraph 136 where it says, "To
ensure sufficient illumnation of roadside objects,
Ber gkvi st discloses a headlight that produces both
visible light and ultraviolet |ight, so that roadside
objects (such as signs) 'glow when illumnated wth
W."

This information cones this disclosure
cones fromthe abstract of Bergkvist, colum 2, row 7
to 23, colum 2, rows 40 to 60, and colum 3, 66 to
4 -- colum 4, 44.

Now, "A POSI TA woul d have known that W
light is associated with a phenonenon call ed
fluorescence. It's associated with certain materials
that can absorb UV light and then re-emt it in the
visible range. The visible range has a | onger

wavel ength than the UV range."
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So for exanple, if you ook -- a visible
range is around 700 neters to 750, | believe. And the
W range is either -- has basically a shorter
wavel ength. QO her visible objects appear suddenly to

gl ow.

"Bergkvi st discloses that by including a W

l'ight source in the headlight, the driver wll
‘observe' objects |ike road signs and pedestrians
"despite said objects being located in an area not
irradiated by visible light."

So think of the following. A POSITA who
wal ks a dog at night or a construction worker wears
this yellowsh fabric in order to increase visibility.
VWWhen you have a W light, then the cognition or the
I dentification of signs and pedestrians and ot her
objects will be more successful and nore pronounced.
Al right, so are you proposing replacing all of the
Al den LEDs with WV lights or these are additional LED
lights or additional |ight sources?
| believe 137 has -- let me just read it.

If we go to paragraph 137, |'m sayi ng,
"I'ncluding such a W light source will have been well
within the skill of a POSITA as it would nmerely
require adding a known el ement for its intended

purpose in a headlight that is already nade up of a
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plurality of light sources and that can already use a
variety of 'lighting mechanisns."'"

Again, this is directly from Al den where he
speaks about white LEDs and not an alternative
| i ghting mechani sm

"That headlight system of Al den already
I ncl udes a nunber of disparate conponents that can,
toget her, be nounted or affixed to a vehicle. Thus, a
POSI TA coul d have easily included a U/ light source
wi thin the headlight systemof Al den and would have
further been able to direct the UV |ight source
towards the side of the road, so that its emtted W
| i ght woul d be incident upon the roadsi de objects,
such as signs, painted |ines, and pedestrians, that
Ber gkvi st indicates should be illumnnated so they are
more visible to the driver. Moreover, a POSITA w ||
have been notivated to include at |east one UV |ight
source in the array of Alden in order to have |ight
outside the visible range," such as in the case of W
light, "such that it is not distracting to other
drivers or pedestrians but can still illumnate
reflective materials such as road signs or markings.
Because W light is outside the visible spectrum it
I's not detected by the human eye."
Wen you say that a POSI TA woul d have included this W
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i ght source within the headlight systemof Alden, do
you nean you woul d mount this UV light within the
Figure 5 headl anp assenbly or it woul d be nounted

el sewher e?

| think the easiest will be, as | mentioned earlier,
9 LEDs are based on either blue or W, so the easiest
thing is actually to just bend it in the existing
array. You just replace one of the LEDs with a W
light.

(kay. And would you need to nodify any of the optics
or controls to have that W light?

No. In fact, you just add it there, be continuously
on, because you only increase visibility and this is
not visible by oncom ng vehicle drivers.

And | think you nentioned -- so you want to direct
this off-road, this is for illumnating signs off the
road is; is that correct?

Signs, markings, individuals on sidewal k, roadside
objects. This is basically -- Bergkvist states to
ensure -- this is ny paragraph, 126, to ensure
sufficient illumnation of roadside objects, Bergkvist
di scl oses a headlight that produces both visible |ight
and ultraviolet |ight.

So if thisis directed off-road, would you be using

one of the refractive elements or different optic to
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A

direct it off the road?

| don't think you need this at this stage. The
limtation of UV light is actually you need to
capitalize on this phenomenon that's called
fluorescence. In other words, if I'mwalking on the
side of the road wth black colors, | won't be
detected. So a POSITA will have understood at that
time we want to focus on objects that have material --
the kind of naterial they wear material that can
capitalize on the interaction of the naterial with the
ul traviol et wavel ength |ight.

So you're saying W light won't illum nate dark
colors, it wll only illumnate sonething that has
reflector or fluorescence on then?

Yes, capitalize basically on certain materials that
can absorb the U/ light and then in the i mediate
visible range. And this was well understood by a

POSI TA at that tine,

Al'l right, can you turn to paragraph 145 of your

decl aration?

Gve me a mnute. Yes.

Al right. So here you're analyzing a claimor clains
that include the limtation, the | aser diode; do you
see that?

Yeah.
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Q

> O > O

So you're relying on the Beamreference for teaching
| aser diode; is that correct?
Gve me a mnute just to read it.

Yes.
Al right, so you see --
SO --
Sorry, go ahead.
Yeah, basically the "Clainms 18 and 24 nerely add that
the |ight source can be a |aser diode, a 'lighting
mechani smi for --"

THE COURT REPORTER: |'msorry, can you
sl ow down, please?
"Clains 18 and 24 nmerely add that the |ight source can
be a laser diode, a 'lighting mechanism called for
headl i ghts that was well-known in the art. As
expl ai ned, Beam |ike Al den, disclosed a system
control l'ing headlight output patterns in particular
areas to elimnate the blinding of a driver in
onconing vehicle while continuing to provide intense
forward illum nation, which systemcan include sensors
and a plurality of individually-controlled Iight
sources. See supra 138 -- paragraphs 138-144, claim
g "

And "Beam further discloses that its |ight

sources can include LEDs or an array of lasers ('laser
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diodes') (Beam Cains 4 to 5). Thus, Beamrecogni zes
that LEDs and | asers, which are emtted fromlaser

di odes, are an alternative known 'lighting nmechani sns'
that can be used in an array to generate a
control I abl e headlight beam A POSITA woul d have
known that |aser light in autonotive headlight
applications is produced by a | aser diode which is a
sem conduct or device. The laser light is created when
an electric current passes through the |aser diode.
Lasers using headlights can provide several advantages
since laser offers |onger reach, energy efficiency,
and inproved visibility."

So, for exanple, a laser can produce
basically in conparison to LED sonetines nore | unmens
at half the power.

(kay, SO you're proposing -- or sorry, strike that.

So your first sentence of paragraph 147 you
say, "It woul d have been obvious to a PCSITA to nodify
Al den to include |aser diodes instead of LEDs as |ight
sources. "

Do you see that?

G ve ne the paragraph.

Sorry, that's 147, the first paragraph -- or the first
sent ence.

Yeah.

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066

SPERO EX. 2066



© 00 N o O B~ W N -

N T R N I R N e I o o =
g A W N P O © © N O o M W N P O

MERCEDES-BENZ USA v YECHEZKAL EVAN SPERO Job 29410
PAPANIKOLOPOULOS, DR. NIKOLAOS 03/26/2024 129

Q

So when you say nmodify Al den to include |aser diodes

I nstead of LEDs as |ight sources, you're proposing
replacing all of the LEDs of Alden with these |aser

di odes; is that correct?

Not necessarily. For exanple, |'mgoing back to this
I ssue of curve. Sone of the LEDs that cover the
curve, like the ones we discussed on the opposite side
of the element 119, can be used. Basically |I'm saying
that's using laser -- this is 147, "using |aser diodes
instead of LEDs as the |ight sources in Al den woul d
have sinply been the replacenent of one known
conponent for another. Indeed, wth reference to
Figure 5, Alden specifically says that each |ighting
el ement 119 can be a "white LED or alternate lighting
mechanism.' (Al den, 0029.) Moreover, a POSITA woul d
have a reasonabl e expectation of success in using

| aser diodes instead of LEDs, as the system of Al den
woul d continue to work the same if |aser diodes were
used. For exanple, the systemw || continue to sense
the lights fromother vehicles and adjust |ight
outputs in different portions of the headlight
distribution area in response, by controlling

i ndi vidual lighting el ements as disclosed in A den."
So with the |aser diodes, changing those -- sorry,

strike that.
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BY MR TURNER:
Q

So in your proposal to replace LEDs with
| aser di odes, would you need to change any ot her
components of the Al den headl anp assenbly such as
optics, electronics, the driver, software?
Not really except reducing -- you don't need the sane
current, as | mentioned earlier, the same power to go.
So if you don't use the sane power, if you had a mx
conmbi nation that had both LEDs and | aser di odes, would
you use the sane driver to control both?

MR HUGHES:. (bjection, vague.
| will use the same architecture. In fact, |ower
current is not an issue. The problem-- the problem
Is if you send -- | nean, if you send nore current
t hrough the LEDs, you may destroy them so | think you
don't need any changes at that point. A POSITA woul d
have viewed this as no change, because as | nention,
you achi eve thousands tines nore |umens at half the

power .

Ckay. And the optics are the same too, you woul dn't
have to change those?
| believe so.

MR TURNER Al right, do you want to take
a 5-mnute break? |'mjust going to swtch to the

other declaration. Do you -- do you have the other

scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066

SPERO EX. 2066



© 00 N o O B~ W N -

N T R N I R N e I o o =
g A W N P O © © N O o M W N P O

MERCEDES-BENZ USA v YECHEZKAL EVAN SPERO Job 29410

PAPANIKOLOPOULOS, DR. NIKOLAOS 03/26/2024 131
decl aration?
THE WTNESS: G ve nme one mnute.
MR TURNER If you don't mnd, why don't
we take a 5-mnute break?
THE WTNESS: Yeah, let's take a 5-mnute
break.
MR TURNER  Ckay, thank you.
(A brief recess was taken.)
BY MR TURNER:
Q Al right, well, welcome back.
So did you -- were you able to | ocate your
declaration for the 027 |IPR?
A Yes, this one covers clainms 37-67.
Q 37 through 70?
A 67.
Q kay.
A Sorry, 70, yeah.
Q | think that's what is on the front cover.
A Yeah, yeabh.
Q Ckay. And | think -- we can skip past that.
Let's see, can you turn to -- let's see, soO
page 20.
A Page 20.
Q Yeah.
A Do you have a paragraph?
scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066
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Q | think it's 44. No, that's not it. Ch, sorry,
par agraph 50, please.

A This is independent claim 37.

Q Correct.

A Yes.

Q Al'l right, so for this ground you're relying on Alden
alone or in conbination with Stam and you say that
anticipates and renders obvious clains -- that series
of cl ai ns.

A Uh- huh.

Q So what are you relying on the Stamreference for
teaching for Gound 1?

A Gve ne a mnute.

So let's go to paragraph 69 where | say,
"Moreover, Alden in view of Stamrenders claim 37[E]
obvious with respect to the 'predefined threshold
val ue' elenent."

And | say | have reviewed Stam | say when
It was published, is the sane field.

Q So you're relying on Stamfor the predefined threshold
value limtation?

A Yes. In particular, if we go to paragraph 70, I'm
saying, "Stamfurther disclosed that predefined
I 1'1um nance threshold val ues can be considered in
setting the illum nance of |ow and high beans."
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Col um 1-16 until colum 2-5.

"Stam notes that, in fact, governments have
| aws and regulations that Iimt the intensity of
vehi cl e headl anps, including to control the anount of
gl are experienced by drivers of other vehicles. Stam
gives an exanple limting headlight illumnance to
bel ow a threshold of '0.1 footcandles' incident on
other vehicles, in order to avoid causing themglare
and to conply with Department of Transportation
regul ations. Stamnotes that when no other vehicles
are present, the lights can be on high beam and above
the 0.1 footcandles threshold."

And then | el aborate nore. Stam in 71
|'msaying this predefined illumnance threshold
value, it will have been obviously included in a
systemof Al den. Including such a threshold will have
required nothing nmore. 71-72 gives nore details about
why conbi ni ng, |ooking at both Stam and Al den,

I nforma POSI TA about this predetermned threshol d.
Al right, so this nodification, would you have to
modi fy anything with Al den, any of the hardware or
software to accommodate this conbination?

Nope.

And is the Alden's already, when it sensors, is it

detecting based on footcandles as the units for
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i 11 um nance?

A Can you repeat?

Q So the threshold value fromStamis in -- it's in
footcandl es; is that correct?

A Uh- huh.

Q And that refers to an illum nance value? 1Is the Al den
reference already evaluating the illum nance value in
footcandl es for the detected |ight?

MR HUGHES:. (bjection, vague.

A What |'msaying is actually we want to reduce glare.
In other words, we want to have -- Stam provides a
specific value in order to avoid causing glare and to
conply with the Departnent of Transportation
regul ations. This is the Federal H ghway Safety
Boar d.

So it says, "Stamnotes that when no other
vehicles are present, the lights can be on high beam
and above the 0.1 footcandl es threshold."

VWhen basically a vehicle is detected, when
It go -- to avoid glare -- when it go below 0.1
f oot candl es.

BY MR TURNER

Q And Al den is already anal yzing detected |ight
according to its footcandles, its illum nance neasured

in footcandles:; is that correct?
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A

No, this is incorrect. Alden nmeasures by using the
conput er vision methods we discussed earlier, finds
the headlights, the footcandles applies on the
segmented -- on the autonatic segmented headl i ght
systemof Alden. It basically tells you that in |ow
beam you cannot exceed 0.1 footcandl es.
So are you relying on Stamfor teaching any other
limtations in Gound 1?

MR HUGHES:. (bjection, vague.
| think Stamdiscloses -- first of all, "Stam in the
same field as Alden, simlarly discloses vehicles with
headl anps contai ning individual |ight sources that can
be controlled to change brightness and beam patterns
based on detected objects, so as to 'maximze the
I1lumnated area in front of the vehicle wthout
causi ng excessive glare in the eyes of other
drivers."" This is in the abstract of Stam "Like
Al den, Stam al so receives data from sensors, and
controls the headlights to 'control their beam
patterns in response to objects detected in the
vicinity of the vehicle."

Al so, "Stam discloses that the |ight output
of the headlights 'may be varied by changing the
i | lum nation output of one or nore lights formng the

headlights, ... activating or deactivating some or al
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of the lights, altering the illumnation pattern

forward of the vehicle, or a conbination of the

above.""

BY MR TURNER

Q (kay, so are you relying on Stamfor teaching any
other limtations of Gound 1?

A So Stam di scl oses that "predefined illum nance
t hreshol d val ues can be considered in setting the
i |l um nance of |ow and high beans."” And also notes
that "governments have | aws and regul ations that --"

THE COURT REPORTER |'m sorry, governments
have what ?

A "Laws and regulations that limt the intensity of
vehi cl e headl anps, including to control the anmount of
gl are experienced by drivers of other vehicles."

BY MR TURNER

Q Al right, so you were reading the abstract of Stam
right there; is that correct?

A | believe -- yeah, let me check, let me check, one
mnute, |let ne check Stam

Yeah, |'mreading fromthe page which has
in Mercedes Exhibit 1010, it has a page nunber 2 out
of 159. And I'mreading the fourth paragraph. "Known
vehi cl e beam headl anp --"

THE COURT REPORTER. |'msorry, but you're
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going to have to slow down. | can't understand you
when you speak fast.

So I'mbasically on Exhibit Mercedes EX 1010, Bates 2
out of 159, the title on the page system for
controlling exterior vehicle lights. Background of
the invention. And 1, 2, 3 -- I'mreading third
paragraph, |laws and various governnment regulations on
I 11 um nance and "vehicle manufacturers nust build cars
that conply with these regulations. For exanple, a
regul ation set forth by the United States Depart nent
of Transportation and regulate the |ight em ssions of
the vehicles high beam headl anps. "

That nentions various state regulations are
used to determne the anount of glare experienced by
drivers. Continues and in the fourth paragraph it
says, "An exanple of an adm ssion part admtting these
regulations is illustrated in Figure 1 of U S Patent
Nunmber 5,837,994 entitled control systemto
automatically di mvehicle headl anps issued to Joseph
Scott Stam et al., on Novenber 17, 1998. In order to
avoid illumnance of 0.1 footcandl es on another
vehicle at these angles the vehicle high beam head
| ans shoul d be dimred within 700 feet of another
vehicle."

And then continues with nore details on
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t hat .

BY MR TURNER:

Q (kay. So you're reading frompage 1 of Stam the
I ntroduction here to Stan?

A It says background of invention.

Q (kay. But back to what you're relying on from Stam
what you're relying on Stamfor, for teaching
different limtations of Gound 1, is it just -- it is
the threshold limtations we were tal king about?

A Not only this, but also the overall operation of Stam

Q (kay. And where do you reference that in your
decl aration?

A |'"mstarting from paragraph 69, which is, "Stam in
the same field as Alden, simlarly discloses vehicles
wi th headl anps containing individual |ight sources can
be controlled to change brightness and beam patterns,”
the stuff | read earlier, and this continues
t hroughout 69, and then on 70 |I'm saying, paragraph
70, "Stam further discloses that predeterm ned
i 11 um nance threshold val ues can be considered in
setting the illum nance of |ow and high beans."

Q kay.

A And then |I'mcontinuing throughout 70 with nostly
i nformation fromthe background of invention, and then
in 71 I'"msaying, "It would have been obvious to
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I nclude such a predefined illum nance threshol d val ue,
such as of 0.1 footcandles, in the systemof Al den.

I ncl udi ng such a threshold val ue woul d have required
nothing nore than setting a predetermned illum nance
| evel to 'control the amount of glare experienced by
drivers' as taught by Stam-an issue already focused
on by Alden. A PCSITA woul d have al so had a
reasonabl e expectation of success and been notivated
to use such a predetermned value as told by Stam
since Alden and Stamare in the same field."

And continue by saying about Alden, "In
particular," |I'msaying, "The controllers in Stam
woul d be able to apply appropriate power to the
lighting elenents for sectors of the headlight
distribution area where other vehicles are present
with 'low beam light that will not cause glare, while
powering light elements illumnating sectors with no
other vehicles to emt light wth an intensity higher
than the predeterm ned threshold to maxim ze
visibility."

In 72 I'msaying, "A POSI TA woul d have had
a reasonabl e expectation of success,” and | explain
this, and also | explain why "a PCSI TA woul d have been
motivated to use such a predetermned illum nance

threshold value," since this is a heavily regulated --
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O > O »F

governnent regul ated area.

Ckay. Al right, can you turn to paragraph 137,

pl ease?

One -- paragraph 137?

Yes.

Yes, |'mthere.

Ckay. So this is your Gound 4 anal ysis where you
have Al den or alternatively Alden in view of Stamin
view of Beamfor clains 48, 57 and 63; do you see

t hat ?

Yes.

Ckay. So what are you relying on the Beamreference
for for this ground?

Gveme amnute to read it.

So ny explanation starts by saying that "As
viewed by a POSITA, Al den (alone or as nodified by
Stam) in view of Beamrenders obvious claim48."

"Dependent claim48 is nearly identical to
dependent claim47, but says that instead of detecting
an oncom ng vehicle, the systemdetects lights
i ndicative of a 'preceding vehicle' and adjusts the
beamto decrease at |east one 'vision-disturbing
characteristic' to the driver of the preceding
vehicle."

| explain what is an oncom ng vehicle and
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' msaying that the "preceding vehicle is one that is
traveling the sane direction as the one driven by a
driver."

| continue explanations and |'msaying the
preceding vehicle will be -- would "be ahead of the
driven vehicle, such that its brake or rear lights are
visible. Al den discloses the elements of claim48 for
the sane reasons as discussed with respect to claim
47." Caim47.

And it says that "Beam" in 138, "discloses
a systemfor controlling vehicle headlights, in which
headl i ght output patterns in particular areas are
controlled or changed to elimnate '"the blinding of a
driver in an oncom ng vehicle, while continuing to
provide forward illumnation.""
You're reading -- this is paragraph 138 in your
declaration; is that correct?
138.
Ckay.
So "Beam describes a vehicle that uses a 'sensor 107
to detect light fromother vehicles. The sensor data
Is used by a controller 108 to adjust the output of a
plurality of individually-controlled Iight sources, or
"m crobeans.""

In 139 paragraph, "Beam recognizes that
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headl i ghts can cause glare, or 'dazzle,' that inpacts
not only drivers of oncom ng vehicles, but also
drivers of preceding vehicles "when reflected by a
rearviewmrror.' (Colum 4:9-25, colum 4:45-59,
colum 6:61, "til colum 7, row8.) That is, glare
can be caused not only by bright lights shining
directly into the eyes of another driver, but also the
light that is emtted frombehind the other driver's
car and then it reflects into the eyes of that driver
off the rearviewmrror. Thus, Beam discloses that
lights fromboth the headlights of oncom ng vehicles
and the taillights of preceding vehicles can be
detected, and the output of the headlight controlled
to darken light directed to the areas of the sensed
onconm ng and precedi ng vehicles."

And | have the references at the end of
par agraph 139.
Al'l right, so how does Beam di stingui sh between a
headl ight and a taillight?
| think the conbination goes back to the issue of
Al den and Beam Al den by using these threshold val ues
in Figure 3 can do basically this differentiation, so
| think the conbination with Beam can allow, because
they are in the same field and is applying known

met hods, so on and so forth as | explain.
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So Beam tal ks about a systemt hat
automatically -- paragraph 140 of ny declaration,
"tautonmatically sens[es] the presence and | ocation of
headl i ghts and taillights ahead of the car on which it
I's mounted,' and then controls the "light output.""

So | think paragraph 142 explains in detai
how "nodi fying Al den to di mheadlight beans directed
to a portion of the headlight beamdistribution area
may include preceding vehicles."

And paragraph 142 provi des the details.

Q Al right. So if you said that Al den already
di scl oses this distinguishing between headlights and
taillights, what does it need from Bean? What does --
why woul d a person of ordinary skill in the art have
Bean?

MR HUGHES:. (bjection, mscharacterizes
his testinony.

A Can you repeat the question?

BY MR TURNER:

Q | think you described A den as distinguishing between
headl i ghts and taillights, so then why would a person
of ordinary skill in the art add Beamto Al den?

MR HUGHES. Sane objection.

A | said Alden systemin conjunction with -- in

conbi nation with Beamcan do this distinction.
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believe, as | nentioned earlier in ny testinony, Al den
can detect taillights by changing the threshold

val ues, but Beam express -- says -- uses the term
taillights. A POCSITAin -- I'msaying a PCSI TA woul d
have recogni zed that taillights can be detected in the
sane way the Al den systemdetects the headlights of
onconi ng vehicles by using the left and right sensors
5la and 51b to "detect light and determ ne anot her
vehicle is present at the location of the sensed |ight
when it's above a threshold density or distance (Al den
27-28.)"

And then | say how we can "nodify Alden to
reduce glare as well as preceding vehicles wll
require no additional equipment or changes in the
processing steps. It wll at nost nerely require
exhausting all the thresholds for detected |ight
because taillights are often dimrer than headlights.
However, this will not be introducing any new
processing steps and a POSITA wll readily understand
how to set the threshold value -- threshold | evel such
that headlights and taillights could be detected. A
POSI TA woul d have al so readily understood that
different thresholds will be set such that |ight above
one threshold will be detected as headlights of an

oncom ng vehicle and |ight above a | ower threshold
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value will be detected as taillights of a preceding
vehicle."

And then 143 di scusses the reasonabl e
expectation of success and a notivation to include

precedi ng vehicles in addition to oncom ng vehicl es.

BY MR TURNER

Q Ckay. Can you turn to paragraph 152, please?

A ' mthere.

Q Ckay. So for Gound 6 here, you' re relying on Al den
or alternatively Alden in view of Stamin view of
Braun for these clains; do you see that?

A Yes.

Q So what are you relying on Braun for teaching for
t hese cl ai ns?

A Just give ne a mnute to read it.

So Braun is titled "Method for providing
adaptive illumnation," and, like Alden, is directed
to a vehicle headlight systemthat includes
i ndividual ly controll able |ight sources that can
il lumnate different regions of an area in front of
the vehicle to different |light characteristics based
on detecting objects so as to increase safety,” and
lI'mlisting all the reference from Braun

One exanple -- "For exanple, Braun
di scl oses that 'caneras 112 (Figure 5) inmage the
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BY MR TURNER

roadway scene and determ ne distances to objects and
features in the scene,' that 'pattern recognition' is
applied to process the images and identify particular
obj ects, such as 'roadway signs' or 'people in a
road,' and that the individual illumnator elenments
are controlled to illumnate the roadway based on the
detected objects.”

So at the end of 153, there is a Figure 6
that basically highlights what |'mstating in 154.

"I't would have been obvious to a POSITA to
modi fy Al den to include using a canera systemto
acquire canera i mages and apply pattern recognition to
detect objects in a roadway such as road signs and
pedestrians.”

So | enphasize objects in a roadway such as
road signs and pedestrians.

Al right, so you are nodifying Alden to replace its
canera and its sensor with Beamis pattern and pattern
recognition systenm is that correct?

MR HUGHES: (bjection, mscharacterizes

his testinony.

|'"msorry, | said Beam | neant Braun.
You're replacing Alden's sensors with

Braun's canera pattern and recognition system is that
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correct?
No. What | said is actually we want to apply Braun's
teachings of further controlling the |ight output of
certain individual |ight elenents to create a
spotlight illumnating any detected roadway signs or
pedestrians. This is the element |'mfocusing.
Pattern recognition, conputer vision and camera are
already existing in Alden are fully disclosed and, in
fact -- so basically a POSI TA woul d have been
motivated -- what |'mstating here, "A PCSITA woul d
have notivated to apply Braun's teachings of further
controlling the |ight output of certain individual
lighting elenents to create a spotlight illumnating
any detected roadway signs or pedestrians ('third
subsections') to the systemof Alden. |In fact, Alden
al ready recogni zes that other objects (like
reflectors, which are simlar to road-signs) can be
detected, and that the individual |ighting elenments
can be controlled based on this detected reflectors to
change illumnation characteristics of the headlight
distribution area so as to, for exanple, direct Iight
into the curve."

And earlier, during nmy deposition today, we
di scussed that Alden, for exanple, considers -- the

conputer vision of Alden considers the size of the
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driver in order to determne the boxes in Figure 3.
The boxes 75 and 81 in Figure 3 in the left |ight
control circuitry and the right light control
circuitry.

For your conbination you're -- you still are --

i ncl ude Al den's canera and conputer vision but you're
just using Braun's teaching of detecting pedestrians;
Is that -- is that what you're saying?

Yeah, pedestrians and roadway signs.

Ckay. So in paragraph 154, about the m ddle of that
paragraph, you describe "the sinple substitution of
one camera sensor and processing unit (Al den's |lens
and phot odi ode array or CCD detectors and | ogic CPU
with another (Braun's canera and pattern recognition
system."

So are you describing replacing the camera
sensor and processing unit or just the -- | guess what
are you -- what do you nean by a sinple substitution
of this canmera and sensor and processing unit?
Counsel , can you point ne where -- where are you
reading this?

So this is -- you see paragraph 154 starts right under
your --
Uh- huh.
Ckay?
scheduling@fortzlegal.com fortzlegal.com Toll Free: 844.730.4066

SPERO EX. 2066



© 00 N o O B~ W N -

N T R N I R N e I o o =
g A W N P O © © N O o M W N P O

MERCEDES-BENZ USA v YECHEZKAL EVAN SPERO

PAPANIKOLOPOULOS, DR. NIKOLAOS 03/26/2024

Job 29410

149

A
Q

Yes.
So let's see, | was reading -- that was the second
sentence that starts with "Alden al ready discloses."”
What |'msaying here is actually "Al den already
di scl oses acquiring light to image roadways scene in
front of a vehicle, and using the canera system of
Alden with further capabilities of detecting road
signs and pedestrians fromthe images woul d have been
the sinple substitution of one canera sensor and
processing unit (Al den's lens and photodi ode array or
CCD...) with another (Braun's camera and pattern
recognition system."
Are you describing replacing hardware there?
A POSI TA woul d have viewed nmore -- would have
considered this option to detect the pedestrians,
since the pedestrians are an object of interest.

MR TURNER (Ckay, | don't have any further
questions. Do you want to take a break, Scott, or did
you --

MR. HUGHES. Yeah, can you give us just 2,
3 mnutes and then we'll be right back?

MR. TURNER  Sure.

(A brief recess was taken.)

MR HUGHES. (kay, we don't have any

questi ons.
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MR TURNER  Ckay.

MR. HUGHES. Yeah, just for tonorrow, |
know you had nentioned continuation. | believe for
tonorrow that's actually a deposition on a separate
patent, a separate proceeding. So this issue is
cl osed out.

MR TURNER  Yeah, we can close out. So
you guys can tal k tonight and not worry about
anyt hing, so we can close out tonight.

MR HUGHES:. Appreciate the clarification.

THE COURT REPORTER:. Counsel, are you
ordering the rough draft? | understand you want the
rough draft?

MR. HUGHES. Yes, please.

MR TURNER  Yeah, we want the rough al so.

THE COURT REPORTER  (kay.

(Di scussion off the record.)

MR TURNER: As far as timng, we'd like to
target like a week for the final transcript. |Is that
doabl e?

THE COURT REPORTER. Yes, that will be
expedited, but |I'msure you know that.

MR, TURNER Yes, that's fine.

MR HUGHES. W don't need the expedited on
the final.
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THE COURT REPORTER:

MR. TURNER  Thank you.
MR. HUGHES:. Thank you.
(Deposition concluded at 5:37 p.m)

* *

*

Ckay, thank you.
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State of M chigan)
County of Qakl and)
Certificate of Notary Public
| do hereby certify that the w tness, whose testinony
was taken in the above-entitled matter, was first duly sworn
totell the truth; the testinony contained herein was
reduced to witing by nmeans of stenography; afterwards
transcribed; and is a true and conplete transcript of the
testimony given by the w tness.
| further certify that | amnot connected by bl ood or
marriage with any of the parties; their attorneys or agents;
and that | amnot interested, directly, indirectly or
financially, in the natter of controversy.
In witness whereof, | have hereunto set ny
hand this 1st day of April, 2024.
eanette JZO Taffon
Jeanette M Fallon, CRR/ RVR/ CLR/ CSR- 3267
Certified Realtime Reporter
Regi stered Merit Reporter
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