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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

MICROSOFT CORPORATION,
Petitioner,

V.

D3D TECHNOLOGIES, INC.,
Patent Owner.

IPR2021-01325
Patent 10,795,457 B2

Before JAMESON LEE, BARBARA A. PARVIS, and
SCOTTE. RAEVSKY, Administrative Patent Judges.

LEE, Administrative Patent Judge.

JUDGMENT

Final Written Decision
Determining Some Challenged Claim Unpatentable
35U.S.C. §318(a)

I. INTRODUCTION
We instituted an inter partes review of claims 70—80, 84, 89-97, 99,

103, and 107 of U.S. Patent No. 10,795,457 B2 (Ex. 1001, “the 457 patent”)
owned by D3D Technologies, Inc. (“Patent Owner”). Paper 11 (“Decision

to Institute” or “Inst. Dec.”).
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We have authority to conduct this inter partes review under 35 U.S.C.
§ 6. This Final Written Decision is issued pursuantto 35 U.S.C. § 318(a)
and 37 C.F.R. §42.73. We determine that Microsoft Corporation
(“Petitioner”) has proved by a preponderance of the evidence that claims 70—
73, 75-80, 84, 89-92,94-97,99, 103, and 107 ofthe 457 patent are
unpatentable. We determine that Petitioner has not proved by a
preponderance of the evidence that either claim 74 or claim 93 of the

’457 patent is unpatentable.

A.  Background
Petitioner filed a Petition (Paper 2 (“Pet.”)) requesting inter partes

review of claims 70-80, 84, 89-97, 99, 103, and 107 of the 457 patent.
Patent Owner filed a Preliminary Response. Paper 7. Petitioner filed a
Preliminary Reply. Paper9. Patent Owner filed a Preliminary Sur-Reply.
Paper 10. The Decision to Institute was entered on February 18, 2022.
Paper 11. Thereafter, Patent Owner filed a Patent Owner Response.
Paper 18 (“PO Resp.”). Petitioner filed a Reply. Paper 19 (“Reply”).
Patent Owner filed a Sur-Reply. Paper21 (“Sur-Reply”). Patent Owner
filed a Motion to Exclude. Paper25. Petitioner filed an Opposition to
Patent Owner’s Motion to Exclude. Paper26. Patent Owner filed a Reply
to Petitioner’s Opposition to Patent Owner’s Motion to Exclude. Paper27.
Oral hearing was held on November 21, 2022. A copy of the hearing

transcript has been entered into the record. Paper30 (“Tr.”).

B. Real Parties in Interest

Petitioner identifies only itself as the real party-in-interest. Pet. 107.

Patent Owner identifies only itself as the real party-in-interest. Paper3, 2.
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C. Related Matters

Each party identifies the following district court litigation involving
the *457 patent as a related matter: D3D Technologies, Inc. v. Microsoft
Corporation.,No. 6:20-cv-1699 (M.D. Fla. Sept. 16, 2020). Pet. 107;

Paper 3, 2.

Petitioner also filed petitions for inter partes review of related patents:
(1) U.S. Patent 8,384,771 B1 (IPR2021-00647); (2) U.S. Patent 9,349,183
B1 (IPR2021-00648); (3) U.S. Patent 9,980,691 B2 (IPR2021-00877 and
[PR2021-00878); and (4) U.S. Patent 9,473,766 B2 (IPR2021-00703). We
nstituted review in each of [IPR2021-00647,[PR2021-00648, IPR2021-
00703, and IPR2021-00878.

D.  The 457 Patent (Ex. 1001)

The ’457 patent relates to three-dimensional medical imaging.
Ex. 1001, code (57). In particular, it relates to an interactive 3D cursor
which facilitates selection and manipulation of a three-dimensional volume
within a three-dimensional image. Id. The selected volume may be
transparency adjusted as well as filtered to remove selected items from view.
Id. Location indicators, annotations, and registration markers may be
overlaid on the selected volume. Id. The 457 patent also describes
presenting the 3D cursor with measurement markings presenting the 3D
cursor with measurement markings on at least one edge, surface, or side.
1d. at 3:48-50.

The ’457 patent states:

In accordance with an aspect of the invention an apparatus
comprises: a computing device; and a human-machine interface
comprising a three-dimensional cursor that has a non-zero
volume; the human-machine interface moving the three-
dimensional cursor within a three-dimensional image responsive

3
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to a first input; the human-machine interface selecting a volume
of the three-dimensional image designated by the three-
dimensional cursor responsive to a second input; and the human-
machine interface presenting a modified version of the selected
volume of the three-dimensional image responsive to a third
mput. . . . In some implementations, the human-machme
interface presents the three-dimensional cursor with
measurement markings on at least one edge, surface or side. . . .
In some implementations, the human-machine interface
automatically generates and presents a statistical representation
of the selected volume of the three-dimensional image. . .. In
some implementations, the human-machine interface presents
multiple axial computed tomography images associated with the
selected volume using reference lines.

Ex. 1001, 3:31-4:5.
Figure 1A illustrates a 3D cursor selecting a volume of interest from a

three-dimensional medical image (id. at4:33—34) and is reproduced below:

110

102

100

108

Figure 1A
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Figure 1A illustrates 3D (three-dimensional) cursor 100 overlaid on three
dimensional medical image 102. Ex. 1001, 5:42—43. As shown, 3D cursor
100 defines a cubic volume of interest. Id. at 5:43—44. Medical image 102
could include any portion of a body, or an entire body. Id. at 5:45-46. The
image “includes a background material 104, such as fat, a lobulated mass
106, a tubular-shaped vein 108, and an artery 110.” Id. at 5:49-51. The 3D
cursor can be moved relative to the image by manipulating an IO device
such as a mouse. /d. at5:51-53. “A button click or other input designates
(selects) the portion of the image that is located inside the three-dimensional
volume of the 3D cursor 100.” Id. at 5:54-56.

Figure 1D illustrates filtering of selected areas of the selected volume
of interest (Ex. 1001, 4:41-42), and is reproduced below:

Figure 1D

Figure 1D illustrates filtering of selected areas or tissues of selected image
portion 112 to remove those areas or tissues from view. Id. at 6:18-20. In
this example, background material 104, vein 108, and artery 110 have been

removed from view, leaving only lobulated mass 106. Id. at 6:20-22.
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Figure 7 illustrates an association of multiple variously computed

tomography images with the 3D cursor and is reproduced below:
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Figure 7

Figure 7 illustrates ‘““association of multiple computed tomography (CT)
images of the chest in lung windows with the interactive 3D cursor 100
using reference lines 700.” Id. at 8:37-39. The illustration includes axial
image 702, sagittal image 704, and coronal image 706. Id. at 8:39—42. A
corresponding visible boundary of the 3D cursor, such as in color red, may
be presented. Id. at 8:53-55.

Figure 8 illustrates an association of axial computed tomography

slices with the 3D cursor and is reproduced below:
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Figure 8

Figure 8 illustrates ““association of multiple axial computed tomography
(CT) slices 800, 802, 804, 806 of the chest in lung windows with the
interactive 3D cursor 100 using reference lines 808.” Id. at 8:56—59. The
CT slices show the location of the 3D cursor, 1.€., the slice area that includes
a cross-section of the 3D cursor, which in the illustrated example has
selected a left upper lobe mass. Id. at 8:59-63.

Claims 70 and 89 are independent and reproduced below:!

[70pre] An apparatus comprising;
[70a] a computing device; and

[70b] a human-machine interface comprising a three-
dimensional cursor that has a non-zero volume;

[70c] the human-machine interface configured to select a
volume of the three-dimensional image designated by the
three-dimensional cursor, wherein the three-dimensional
cursor encloses the volume of the three-dimensional
image responsive to an input; and

! The bracketed captions are used by Petitioner to reference the elements.
We use the same here for ease of reference, understanding, and consistency.
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[70d] the human-machine interface configured to present a
modified version of the selected volume of the three-
dimensional image responsive to another input;

[70¢] wherein the human-machine interface is further
configured to display:

orthogonal cross-sectional imaging slices,
wherein the slices are marked with a
corresponding visible boundary of the three-
dimensional cursor,

[70f] reference lines from the three-
dimensional cursor to the orthogonal cross-
sectional imaging slices,

[70g] the three-dimensional cursor and
results from a statistical analysis performed
on contents of the three-dimensional cursor.

Ex. 1001, 15:53-16:6.
[89pre] An apparatus comprising:
[89a] a computing device; and

[89b] a human-machine interface comprising a three-
dimensional cursor that has a non-zero volume;

[89¢] the human-machine interface configured to select a
volume of the three-dimensional image designated by the
three-dimensional cursor, wherein the three-dimensional
cursor encloses the volume of the three-dimensional
image responsive to an input; and

[89d] the human-machine interface configured to present a
modified version of the selected volume of the three-
dimensional image responsive to another input;

[89¢] wherein the human-machine interface is further configured
to display:

a stack of contiguous cross-sectional
imaging slices, wherein the slices are
marked with a corresponding visible
boundary of the three-dimensional cursor,
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[891] reference lines from the three-
dimensional cursor to the stack of
contiguous cross-sectional imaging slices,

[89¢] the three-dimensional cursor and
results from a statistical analysis performed
on contents of the three-dimensional cursor.

Ex. 1001, 17:10-31.

E.  References and Other Evidence?

The Petition relies on the following references:

Name Patent Document Exhibit
Acosta® US 2006/0279569 Al 1005
Tomoda* US 2004/0059214 Al 1006
Avila’ US 6,413,219B1 1007
Bitter® US 2005/0228250 Al 1008
Tako’ WO 2017/066373 Al 1011

Petitioner also relies on first and second declarations of Henry Fuchs,
Ph.D. Exs. 1003, 1039. Patent Owner has not submitted the testimony of

any expert witness on which it relies.

2> The *457 patent issued from Application 15/878,463, filed Jan. 24,2018,
which is a continuation-in-part of Application 14/877,442, filed Oct. 7,
2015, now Pat. 9,980,691, which is a continuation-in-part of Application
12/176,569, filed July 21, 2008, now Pat. 9,349,183, which is a
continuation-in-part of Application 11/941,578, filed Nov. 16,2007, now
Pat. 8,384,771. Ex. 1001, codes (21, 22, 63). The ’457 patent also claims
priority to Provisional Application 60/877,931, filed Dec. 28, 2006. Id.

at code (60).

3 Published Dec. 14, 2006.

4 Published Mar. 25, 2004.

> Issued July 2, 2002.

6 Published Oct. 13, 2005.

7 Published Apr. 20,2017; based on PCT/US20 16/056727, filed Oct. 13,
2016; claims priority to Provisional Application 62/241,447, filed Oct. 14,
2015.
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F.  Asserted Grounds of Unpatentability

Petitioner asserts that the challenged claims are unpatentable on the

following grounds:

Claims Challenged | 35 U.S.C. §® Reference(s)/Basis

70-80, 84 103 Acosta, Avila, Bitter

ZggSO, 84,89-97,99, 103 Acosta, Avila, Bitter, Tomoda

74 103 Acosta, Avila, Bitter, Tako

74,93, 107 103 Acosta, Avila, Bitter, Tomoda,
Tako

II. ANALYSIS

A. The Burden of Proofon Challenged Patent Claims

Petitioner must demonstrate by a preponderance of the evidence that
the challenged claims are unpatentable. 35 U.S.C.§316(e); 37 C.F.R.
§ 42.1(d) (2021). Thatburden never shifts to the patentee. Dynamic
Drinkware, LLCv. Nat’l Graphics, Inc., 800 F.3d 1375, 1378 (Fed. Cir.
2015).

B.  Level of Ordinary Skill in the Art

Petitioner contends that a person of ordinary skill in the art at the time
of the alleged invention “would have had at least a Bachelor’s degree in an

academic area emphasizing electrical engineering, computer science, or a

8 The Leahy-Smith America Invents Act, Pub. L. No. 112-29, 125 Stat. 284
(2011) (“AIA”), amended 35 U.S.C. §§ 102 and 103. Because the 457
patent has an effective filing date after the effective date of the applicable
AIA amendments, we, therefore, refer to the AIA versions of 35 U.S.C.

§§ 102 and 103.

10
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similar discipline, and at least two years of experience in the field working
with, teaching, or researching stereoscopic and/or virtual/augmented reality
(VR/AR) display technologies.” Pet. 3—4 (citing Ex. 1003 9 21-22).

In its Preliminary Response, Patent Owner took no position with
respect to the level of ordinary skill in the art. Prelim. Resp. 12. However,
Patent Owner stated: “Patent Owner mostly agrees with [Petitioner’s]
position, but believes that the use of the term ‘at least’ is inappropriate
inasmuch as it would extend to persons having more than ordinary skill.” /d.

In the Decision to Institute, we adopted Petitioner’s articulation of the
level of ordinary skill in the art, sans the qualifier ““at least” for the level of
education and for the amount of experience, to keep the level from being
vague and overbroad and extending into the level of an expert. Inst.

Dec. 11. Postinstitution, neither party disputes our adopted level of
ordinary skill in the art. Thatlevel is consistent with what is reflected by the
content of the applied prior art references. Cf. Okajimav. Bourdeau,

261 F.3d 1350, 1354-55 (Fed. Cir. 2001) (the applied prior art may reflect
an appropriate level of skill).

Accordingly, we adhere to the level of ordinary skill in the art as
adopted in the Decision to Institute, 1.e., one of ordinary skill in the art
would have had a Bachelor’s degree in an academic area emphasizing
electrical engineering, computer science, or a similar discipline, and two
years of experience in the field working with, teaching, or researching

stereoscopic and/or virtual/augmented reality (VR/AR) display technologies.

C. Claim Construction
1. General Principles
We use the same claim construction standard that would be used to
construe a claim i a civil action under 35 U.S.C. § 282(b), including
11
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construing the claim in accordance with the ordinary and customary
meaning of such claim as understood by one of ordinary skill in the art and
the prosecution history pertaining to the patent. 37 C.F.R. §42.100(b). The
claim construction standard set forth n Phillipsv. AWH Corp.,415F.3d
1303 (Fed. Cir. 2005) (en banc) is applicable.

Claim terms are generally given their ordinary and customary
meaning as would be understood by one with ordinary skill in the art in the
context of the specification, the prosecution history, other claims, and
extrinsic evidence including expert and inventor testimony, dictionaries, and
learned treatises, although extrinsic evidence is less significant than the
intrinsic record. Phillips,415F.3dat 1312—-17. Usually, the specification is
dispositive, and it is the single best guide to the meaning of a disputed term.
Id. at 1315. The following guidance from Phillips is instructive:

It is a “bedrock principle” of patent law that “the claims of
a patent define the invention to which the patentee is entitled the
right to exclude.” Innova, 381 F.3dat 1115; see also Vitrionics,
90 F.3d at 1582 (“we look to the words of the claims themselves
.. . to define the scope of the patented invention™); Markman, 52
F.3d at 980 (“The written description part of the specification
itself does not delimit the right to exclude. That is the function
and purpose of claims.”). That principle has been recognized
since at least 1936, when Congress first required that the
specification include a potion in which the iventor “shall
particularly specify and point out the part, improvement, or
combination, which he claims as his own invention or
discovery.” Act of July 4, 1836, ch. 357, § 6, 5 Stat. 117, 1109.
In the following years, the Supreme Court made clear that the
claims are “of primary importance, in the effort to ascertain
precisely what it is that is patented.” Merrillv. Yeomans,94 U.S.
568, 570,24 L.Ed. 235 (1876). Because the patentee is required
to “define precisely what his invention is,” the Court explained,
it is “unjust to the public, as well as an evasion of the law, to
construe it in a manner different from the plain import of its

12
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terms.” Whitev. Dunbar, 119 U.S. 47, 52,7 S.Ct. 72, 30 L.Ed.
303 (1886); see also Cont’l Paper Bag Co. v. E. Paper Bag Co.,
210 U.S. 405, 419, 28 S.Ct. 748, 52 L.Ed. 1122 (1908) (“the
claims measure the invention”); McCarty v. Lehigh Valley RR.
Co., 160 U.S. 110, 116, 16 S.Ct. 240, 40 L.Ed. 358 (1895) (“if
we once begin to include elements not mentioned in the claim, in
order to imit such claim . . ., we should never know where to
stop”); Aro Mfg. Co. v. Convertible Top Replacement Co., 365

U.S. 336, 339, 81 S.Ct. 599, 5 L.Ed.2d 592 (1961) (“the claims
made in the patent are the sole measure of the grant™).

Phillips,415F.3dat 1312.
In patent law, “the name of the game is the claim.” In re Hiniker Co.,

150 F.3d 1362, 1369 (Fed. Cir. 1998). Asthe Federal Circuit further
explained:

Though understanding the claim language may be aided by the
explanations contained in the written description, it is important
not to import into a claim limitations that are not a part of the
claim. For example, a particular embodiment appearing in the
written description may not be read into a claim when the claim
language is broader than the embodiment.

Superguide Corp.v. DirecTV Enters.,358 F.3d 870, 875 (Fed. Cir. 2004);
see also Hill-Rom Servs., Inc. v. Stryker Corp., 755 F.3d 1367, 1371 (Fed.
Cir. 2014) (“While we read claims in view of the specification, of which
they are a part, we do not read limitations from the embodiments in the
specification into the claims.”).

It is improper to add to a claim an “extraneous” limitation appearing
in the specification, and “extraneous” means a limitation read into a claim
from the specification wholly apart from any need to do so. Inre Paulsen,
30 F.3d 1475, 1480 (Fed. Cir. 1994) (citing E.1. du Pont de Nemours & Co.
v. Phillips Petroleum Co., 849 F.2d 1430, 1433 (Fed. Cir. 1988)); see also
Hoganas ABv. Dresser Indus., Inc.,9 F.3d 948, 950 (Fed. Cir. 1993).

13
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The specification may reveal a special definition given to a claim term
by the patentee, or the specification or prosecution history may reveal an
intentional disclaimer or disavowal of claim scope by the mventor. Phillips,
415 F.3d at 1316. Ifan inventor acts as his or her own lexicographer, the
definition must be set forth in the specification with reasonable clarity,
deliberateness, and precision. Renishaw PLCv. Marposs Societa’ per
Azioni, 158 F.3d 1243, 1249 (Fed. Cir. 1998). The disavowal, if any, can be
effectuated by language in the specification or the prosecution history.
Poly-Am., L.P.v. API Indus., Inc.,839F.3d 1131, 1136 (Fed. Cir. 2016).

It is inappropriate to construe claim terms as limited to preferred
embodiments without a clear intent to redefine the term or a clear disavowal
of claim scope. See, e.g., Thornerv. Sony Comput. Entm’t Am. LLC,

669 F.3d 1362, 1365 (Fed. Cir. 2012). In order for prosecution disclaimer to
attach, the disavowal must be both “clear and unmistakable.” 3M Innovative
Props. Co. v. Tredegar Corp., 725 F.3d 1315, 1325 (Fed. Cir. 2013); Lazare
Kaplan Int’l, Inc. v. Photoscribe Techs., Inc.,628 F.3d 1359, 1370 (Fed. Cir.
2010); Omega Eng’g, Inc. v. Raytek Corp.,334 F.3d 1314, 1325-26 (Fed.
Cir. 2003).

Only those claim terms that are in controversy need to be construed,
and only to the extent necessary to resolve the controversy. Realtime Data,
LLCv. lancu,912F.3d 1368 (Fed. Cir. 2019) (“The Board is required to
construe ‘only those terms . . . that are in controversy, and only to the extent
necessary to resolve the controversy.’”
Sci. & Eng’g, Inc.,200F.3d 795, 803 (Fed. Cir. 1999)).

(quoting Vivid Techs., Inc. v. Am.

2. “three dimensional cursor”

The term “three-dimensional cursor” is recited in each of independent

claims 70 and 87. Petitioner asserts:

14
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In related litigation proceedings, Petitioner and Patent
Owner agreed to construe “cursor” as “an indicator movable
within a three-dimensional image, image space, and volume.”
MS-1025. For the purposes of this petition, Petitioner will use
this construction. It follows then that a “3D cursor” is a “3D

indicator movable within a three-dimensional image, image
space, and volume.” MS-1003, 4[49].

Pet. 8 (footnote omitted). Patent Owner has not proposed a construction for
either “cursor,” “3D cursor,” or “three-dimensional cursor.” Nor did Patent
Owner express disagreement in its Preliminary Response with Petitioner’s
proposed construction. Inthe Decision to Institute, we agreed with and
adopted Petitioner’s proposed construction. Inst. Dec. 13.

Post institution of review, Patent Owner has not objected to or
disagreed with the construction we adopted. Accordingly, we adhere to our
preliminary construction that “three-dimensional cursor” means “three-
dimensional indicator movable within a three-dimensional image, image
space, and volume.”’

3 (3 . »
: measurement markings

The term “measurement markings” is recited only in dependent claims
74 and 93.
The *457 patent illustrates measurement markings in its Figure 2,

reproduced below:

? This is consistent with the construction we provided for “three-dimensional
cursor” in the Final Written Decision in related inter partes review
proceeding IPR2021-00878 involving Petitioner and Patent Owner, where
we adopted the construction for “cursor” as agreed to by the parties in
related district court litigation. [PR2021-00878, Paper 39, 13—14.

15
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W4

Figure 2

Figure 2 illustrates measurement markings on the edges and sides of a 3D
cursor. /d. at4:43—44. The specification of the *457 patent states:

FIG. 2 illustrates an implementation of the 3D cursor 100
with dimensional measurement markings. Dimensional
measurement markings may be available as a feature that can be
turned ON and OFF. Inthe illustrated example, the 3D cursor is
a2 cm by 2 cm by 2 cm cube. The dimensional measurement
markings include tick marks 200, 202, and 204 that respectively
designate 1 mm, 5 mm, and 1 cm increments along the edges of
the cube (and thus representing three dimensions).

Ex, 1001, 6:47-7:8. The *457 patent does not expressly define
“measurement markings.” Nor does it provide any other example of
“measurement markings.”

In the Decision to Institute, we construed “measurement markings” as
markings which serve as constituent unit measurement indicators sufficient
for a user or viewer to determine a total measurement. Inst. Dec. 50. Patent
Owner agrees with our initial construction. PO Resp. 13. Petitioner

(119

disagrees, and asserts that “‘measurement markings’ does not require a
particular construction and should be interpreted under its plain and ordinary
meaning.” Reply 15. Inconsistent with its contention that “measurement

markings” should be construed according to its plain and ordinary meaning,

16
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Petitioner also contends that “measurement markings are known terms in the
art.” Id. Mixing the two concepts, Petitioner asserts: “As Dr. Fuchs
explains, measurement markings are known terms in the art and under the
plain and ordinary meaning, would have been understood by a POSITA to
be markings used to perform any measurement.” /d. (citing Ex. 1039 4 17).

For reasons discussed below, Petitioner’s assertions are unpersuasive,
and we maintain our initial construction that the claim term “measurement
markings” means markings which serve as constituent unit measurement
indicators sufficient for a user or viewer to determine a total measurement.

First, Petitioner argues that during prosecution, the applicant for
patent did not argue against the Examiner’s broader reading of
“measurement markings.” Pet. 12. Petitioner asserts:

During prosecution of the application corresponding to the
’457 Patent, the Examiner explained that 4164 of [DiMaio] (MS-
1036) discloses the measurement markings, as recited in then-
pending claim 5 (which at that time recited features similar to
patented claims 74 and 93). MS-1002, 427-429. [DiMaio’s]
paragraph 164 recites:

Crosshairs (not shown) may optionally be used to
indicate the location of the origin and eight corners
of the image volume in the display. Crosshairs (not
shown) may also be optionally used to indicate the
location of the four corners of an active slice plane

in the display.
MS-1036, §164. Patent Owner did not dispute the Examiner’s
interpretation of “measurement markings.” . . . . Thus the

construction adopted by Patent Owner and the Board is
inconsistent with the Examiner’s interpretation of “measurement
markings” during prosecution. /d.

Reply 12—-13 (emphasis added). Butthe applicant did dispute the
Examiner’s construction. The applicant attempted to distinguish then-

pending claim 5 from a prior art reference (DiMaio) on the basis that
17
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DiMaio’s disclosure of crosshairs used to indicate locations of an image
volume “does not describe measurement markings as recited in the claim.”
Ex. 1002, 578. Specifically, the applicant argued:

Regarding claim 5, the crosshairs described in paragraph
0164 of DiMaio are another example of a zero-volume cursor.
DiMaio utilizes an imaging volume (e.g., see 2532 in Figure
26B), but DiMaio’s crosshairs are not a volume-subtending 3D
cursor operating within that imaging volume. Furthermore,
DiMaio discusses the application of crosshairs to indicate
locations of the image volume but does not describe
measurement markings as recited in the claim.

Id. Thus, the applicant expressly argued that “measurement markings” does
not cover crosshairs which indicate merely a location.

As for the Examiner having taken a position different from ours, that
is of no moment. We find our construction is correct under the rule of claim
construction that is applied in an inter partes review proceeding. The
Examiner during prosecution applies a broader standard for claim
interpretation, i.e., the broadest reasonable interpretation. /nre Bigio,

381 F.3d 1320, 1324 (Fed. Cir. 2004) (“[ T]he PTO gives a disputed claim
term its broadest reasonable interpretation during patent prosecution.”).

Second, Petitioner asserts:

Moreover, the proposed construction is also incorrect
because it fails to capture the broader use of the term in the
specification, and, instead, is based on a particularly narrow
example implementation of measurement marker described in
the specification of the ’457 Patent. MS-1039, q[22].
Specifically, the Institution Decision and Patent Owner turn to
the ’457 Patent’s FIG. 2 and its corresponding description at
column 6, lines 43-55 of the ‘457 Patent for support of the
proposed construction. Institution Decision, 50; POR, 12—13.
Petitioner acknowledges that FIG. 2 illustrates one example of
measurement markings. MS-1001, 6:47-48 ("FIG. 2 illustrates
an implementation of the 3D cursor 100 with dimensional

18
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measurement markings,” where “an” suggests there are other
possible implementations). MS-1039, [22].

Reply 13 (emphasis added). As an example of the alleged broader use of the
term, Petitioner points to the following description: “[t]he dimensional
measurement markings can help serve as a reference forradiologist’s
activities to include visual assessment, orientation, comparisons with
prior scans or measurement.” /d. at 13—14 (citing Ex. 1001, 6:60—63)
(emphasis by Petitioner). On that basis, Petitioner asserts that “measurement
markings are not limited to the tick marks illustrated in the *457 Patent’s
FIG. 2 or constituent unit measurement indicators.” Id. at 14.

Petitioner’s argument is misplaced and unpersuasive. The cited
sentence is not a definition of “measurement markings.” Nor is it a separate
concept from that conveyed by the two sentences immediately preceding the
text cited by Petitioner, which describe the measurement markings shown in
Figure 2: “Tick marks that represent different magnitudes may be uniquely
represented to facilitate visual size determination of the lobulated mass 106
that represents the lesion of interest. 1 cm markings 206 are presented in
each of two dimensions on each side of the cube.” Ex. 1001, 6:55-59.

In context, the cited sentence merely notes additional benefits of the
measurement markings shown in Figure 2, and does not, as Petitioner
suggests, mean anything that “can help serve as a reference for [a]
radiologist’s activities to include visual assessment, orientation, comparisons
with prior scans or measurement” is a measurement marking. The broader
reading of the cited sentence does not even require a measurement marking
to have anything to do with measurement. We agree with the following

statement of Patent Owner:

19
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Nowhere does the 457 patent suggest that all manner of things
may serve as such a reference or that anything that could
conceivably serve as such a reference is necessarily a
measurement marking. All that is stated is that the illustrated
measurement markings (“7he dimensional markings”—
meaning, the ones discussed immediately above with reference
to Fig. 2) can serve as such a reference.

Sur-Reply 19.

Our construction is consistent with the description that measurement
markings “can help serve as a reference for radiologist’s activities to include
visual assessment, orientation, comparisons with prior scans or
measurement.” Ex. 1001, 6:60-63. Further, our construction does not limit
measurement markings to the tick marks illustrated in Figure 2, but more
broadly encompasses other types of markings which serve as constituent unit
measurement indicators sufficient for a user or viewer to determine a total
measurement.

Third, Petitioner asserts that our proposed construction should not be
adopted “because it includes terms that lack clarity and are not described in
the specification.” Reply 14. Specifically, Petitioner asserts that it is not
clear what is “a total measurement,” and Petitioner also asserts that it is not
clear what types of indicators are “sufficient for a user or viewer to
determine a total measurement.” Id. at 14—15. Petitioner further asserts:

The proposed construction uses the term “‘constituent unit
measurement indicators.” But the word “constituent” is not
mentioned even once in the ’457 Patent, and it is not clear what
“constituent unit measurement indicators” are. Id. The
dictionary definition of “constituent” is “serving to form,
compose, or make up a unit.” MS-1037,248. Butit is notclear
what the unit measurement indicators are constituents of. And
because the specification is silent and fails to recite “constituent”
or “total measurement,” the proposed construction would
increase confusion as to the scope of the claims. MS-1039, q[24].
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Id. at 15. Forreasons discussed below, all of these arguments are
unavailing.

At the outset, we note that the *457 patent specifies that one of the
advantages of having measurement markings is that they provide metrics for
a medical professional “to understand the size of the cursor and/or of the
tissue elements contained within the cursor,” and to “rapidly understand the
size of the subtended volume within the cursor.” Ex. 1001, 6:63—7:3. The
’457 patent states: “Inthe case where the cursor encapsulates a volume of
concern such as a tumor, the three-dimensional size could be recorded in the
medical professional report.” Id. at 7:3-5.

Petitioner did not quote the entire entry of “constituent” that it relies
on in its cited dictionary definition. The entire entry is: “serving to form,
compose, or make up a unit or whole.” Ex. 1037,248. When “constituent
unit measurement indicators” and ““a total measurement” are used in the
same sentence, and further in light of the specification of the *457 patent,
there is no lack of clarity with respect to any of ““a total measurement,”
“constituent unit measurement indicators,” and what types of indicators are
“sufficient for a user or viewer to determine a total measurement.” In that
context, “a total measurement” 1s whatever measurement the user or viewer
would be attempting to make, i.e., the “whole” in Petitioner’s dictionary
definition, and “constituent unit measurement indicators” are indicators that
correspond to component parts of that total measurement. As for what types
of indicators are sufficient for a user or viewer to determine a total
measurement, it is the type that provides the information successfully relied
on to calculate the total measurement.

We see nothing about these terms which is unclear, and it is not

necessary that all words in the proposed construction be used in the
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specification. We also agree with Patent Owner (Sur-Reply 23) that a
constituent unit measurement indicator “would be understood by a person of
ordinary skill in the art to be, the units that make up, or constitute, the
measurement markers,” and that no confusion would result from our
construction.

Finally, Petitioner asserts that there is no disavowal by Patent Owner
in either the prosecution history or the specification of the *457 patent of a
scope broader than that according to our proposed construction, and that the
Federal Circuit has informed us that a narrow construction should be
adopted “1) when a patentee sets out a definition and acts as his own
lexicographer,” or “2) when the patentee disavows the full scope of a claim
term either in the specification or during prosecution.” Reply 16 (citing
Thornerv. Sony Comput. Entm’t Am. LLC, 669 F.3d 1362, 1365 (Fed.

Cir. 2012)). This argument is misplaced.

Our construction is not based on any disavowal by Patent Owner.
Rather, it is based on application of the rules of claim construction under
Phillips,415F.3d at 1313, i.e., the words of a claim are generally given their
ordinary and customary meaning as understood by a person of ordinary skill
in the art when read in the context of the specification and prosecution
history. The two conditions set out by Petitioner above are exceptions to the
general rule under Phillips. Thorner,669 F.3d at 1365. Those exceptions
are absent in this case. Even without disavowal by Patent Owner,
“measurement markings” does not have the very broad scope Petitioner
asserts. Petitioner asserts that “measurement markings” would have been
understood by one with ordinary skill in the art as “markings used to
perform any measurement.” Reply 15. According to Petitioner, even the

indication of a location, or a numerical total measurement for something,
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constitutes a measurement marking. Pet. 51-53. The specification of the
’457 patent does not support that broad scope.

As we discussed above, the 457 patent specifies that one of the
advantages of having measurement markings is that they provide metrics for
a medical professional “to understand the size of the cursor and/or of the
tissue elements contained within the cursor,” and to “rapidly understand the
size of the subtended volume within the cursor.” Ex. 1001, 6:63-7:3.
“Metrics” is not mere designation of a location. Nor is it a single number
already representing a total measurement. We read the disclosure as
conveying that the medical professional can view the displayed metrics and
rapidly figure out or determine, by mental calculation, observation, or
otherwise, the measurement value he or she wants to know.

Further, although Petitioner asserts that “measurement markings” is a
known term of art (Reply 15),!'° Petitioner does not specifically articulate
what that meaning is as an established term of art. In that regard, Petitioner
cites to paragraph 17 of the second declaration of Dr. Fuchs (Ex. 1039),
which states, in its entirety:

Based on my experience, a POSITA would have
understood “measurement markings” to mean markings that are
used for measurements. The measurements can be of various
types, e.g., distances, locations, orientation. MS-1001, 6:47-738.
This would be the plain and ordinary meaning of the term
according to a POSITA.

Ex. 1039 9 17. That testimony does not support treating ‘“measurement
markings” as an established term of art having a common meaning to those

of ordnary skill in the art. Dr. Fuchs cites to no examples of how the term

19 Petitioner also states that the term should be construed according to its
plain and ordinary meaning. Reply 15.
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“measurement markings™ is used in other patents and publications with a
common and specific meaning across those patents and publications, and in
particular with the broad meaning urged by Petitioner. We accord very little
weight to his testimony with regard to Petitioner’s assertion that
“measurement markings” is a term of art. See 37 C.F.R. § 42.65 (“Expert
testimony that does not disclose the underlying facts or data on which the
opinion is based is entitled to little or no weight”). The general testimony
also does not comport with or match the more narrow usage within the
disclosure of the *457 patent as discussed above. See Wi-Lan, Inc. v. Apple
Inc., 811 F.3d 455,462 (Fed. Cir. 2016) (extrinsic evidence “is generally of
less significance than the intrinsic record” in matters of claim construction).
Dr. Fuchs also does not state that “measurement markings™ is an established
term of art with a common meaning to those of ordinary skill in the art.

For the foregoing reasons, we maintain our initial construction that the
claim term “measurement markings” means markings which serve as
constituent unit measurement indicators sufficient for a user or viewer to

determine a total measurement.

D.  Alleged Obviousness of Claims 70-80, 84, 89-97,
99 and 103 over Acosta, Avila, Bitter, and Tomoda

1. Principles of Obviousness

A patent claim is unpatentable under 35 U.S.C. § 103 if the
differences between the claimed invention and the prior art are such that the
claimed invention, as a whole, would have been obvious to a person having
ordinary skill in the art to which the claimed invention pertains. KSR Int’l
Co. v. Teleflex Inc., 550 U.S. 398, 406 (2007). The question of obviousness
is resolved on the basis of underlying factual determinations including:

(1) the scope and content of the prior art; (2) any differences between the
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claimed subject matter and the prior art; (3) the level of ordinary skill in the
art; and (4) when in evidence, objective evidence of nonobviousness. !
Grahamv. John Deere Co.,383 U.S. 1, 17-18 (1966). There must be
reasoning with rational underpinning to support combining teachings from
multiple references. Inre Kahn,441F.3d977, 988 (Fed. Cir. 2006).

2. Overview of Acosta

Acosta relates to imaging of three-dimensional (3D) volume data sets.
Ex. 1005 9/4. Acosta describes using a computerized axial tomography
(CAT) scanner or a magnetic resonance imaging (MRI) device to generate a
3D volume data set that is imaged or displayed for analysis by medical
personnel. /d. Acosta describes that one conventional way of generating an
image of a 3D volume set is to cross-section the 3D volume data set into a
plurality of two-dimensional (2D) cross-sections or slices, and then to
generate the image of'the 3D volume data set by stacking the 2D slices in
order resulting in a composite complete image. 1d. 9§ 6.

Acosta also describes using a 3D sampling probe for fast visualization
and analysis of large 3D volume data sets. Id. 4 59. Acosta describes that
the sampling probes are typically created as a 3D sub-volume of the whole
3D volume data set to be visualized and analyzed. /d. Additionally, Acosta
describes:

A number of sampling probes can be created, shaped, sized, and
moved interactively by the user within the whole 3D volume data
set. The intersection of the sampling probe with the whole 3D
volume data set is texture mapped onto the surfaces of the
sampling probe, or volume rendered with varying degrees of
transparency within the sampling probe. As used herein, the term
“interactive” or “interactively” refers to changing or re-drawing

1 Patent Owner has not presented objective evidence of nonobviousness in
this proceeding.
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an image in response to user input at a rate sufficiently fast that
the user perceives an instantaneous or real-time change in the
image, without perceptible delay or lag.

1d. 9 60.
Figure 15 of Acosta illustrates three opaque sampling probes
(Ex. 1005 9 45) that are reproduced below:

FIG. 15

Figure 15 shows three active probes, and the user has selected not to display
the data contained in the background planes and in the remainder of the data
volume outside of the active probes. Id. 4157. Acostadescribes that the
ability to move and intersect the probes with each other throughout the 3D
volume data set enables the user to better interpret and track a feature within
the volume. 1d.

Figure 2 of Acosta, reproduced below, shows a block diagram of a 3D
sampling probe program which creates, operates, and moves the 3D
sampling probe. Id. 32.
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Figure 2 shows a block diagram of 3D sampling probe program 110
including User Interface Module (UIM) 210, Graphics Processing Module
(GPM) 220, and Volume Sampling Module (VSM) 230. 1d. 9 88. A3D
volume data set is illustrated as data volume 240, also referred to as a 3D
volume. Id.

UIM 210 handles the user interface to receive commands,
instructions, and input data from the user. /d. §90. UIM 210 receives user
input as the user manipulates an input device to move, size, and shape the
3D sampling probe. Id. 9990, 94. UIM 210 receives from the user
identification of 3D volume set 240. Id. §91. UIM 210 also receives input
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from the user for moving the position of the 3D sampling probe within the
data volume and selecting the content of the displayed image, such as the 3D
sampling probe’s intersection with the 3D volume. 7d. 9 94, 96.

To carry out the foregoing functions, UIM 210 sends a request to
VSM 230 to load the 3D volume set identified by the user. Id. §97. Data
volume 240 stores the 3D volume data set. Id. 9§ 89. Voxel data from data
volume 240 is transferred to VSM 230 via data pathway 234. Id.
UIM 210 communicates via pathway 212 with GPM 220 that performs the
display and imaging. Id. 9 97. GPM 220 processes data for imaging 3D
sampling probes. Id. 1998-99. GPM 220 also processes the re-shaping and
move requests that are received by UIM 210 from the user. Id. 99. VSM
230 extracts the appropriate data from data volume 240 at the request of
GPM 220 and transfers the data to GPM 220 via data pathway 232. Id.
q102.

3. Overview of Avila

Avila relates to a system for displaying a three-dimensional image at a
predetermined orientation along with, in a spaced-apart relationship, three
cut plane images representing mutually orthogonal planar cuts through the
three-dimensional data volume. Ex. 1007, code (57). Each of the cut planes
has a positional relationship to the data volume graphic that corresponds to
the positional relationship of the respective cut plane to the data volume. /d.
Any one of the four images can be active in the sense that images are
reconstructed in real-time as a track ball is moved. Id.

Avila describes:

In an ultrasound imaging system which scans a human
body and collects multiple images (e.g., B mode) in memory to
form a data volume derived from a three-dimensional object
volume, an image representing that data volume is displayed,
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accompanied by a plurality of images representing individual
slices taken at different angles and intersecting at a point in the
data volume. In a preferred embodiment, three images
representing mutually orthogonal slices in the data volume are
displayed. The display mode is hereinafter referred to as the
“orthogonal cut plane” mode.

Id. at 2:48-57.
Figures 5, 6, and 7 are diagrams depicting respective individual slices
obtained from the data volume through orthogonal planes (Ex. 1007, 3:39—

41) and are reproduced below:

FIG. 6

Figures 57 depict respective individual slices 44, 46, and 48 of
imaging data taken along respective mutually orthogonal planes 50, 52, and

54 intersecting a point inside a data volume 40. /d. at 5:51-54.
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Avila describes:

Upon entering the 3D mode, the operator must first select
the XY-dimension and location of the region of interest (ROI)
within the data volume (step 108).  This selection is
accomplished by manipulating a region of interest box which
appears in a default position on the display screen when the 3-D
mode key has been depressed. The region of interest box can be
sized and translated in the X and Y directions to encompass an
image structure which appears on a sector scan image. The
region of interest box is translated by moving the trackball and is
sized by operation of a four-sided rocker switch incorporated in
the operator interface.

Id. at 6:12-23. When the system enters an “orthogonal cut plane” mode, the
video processor causes to be displayed on screen 58 of display 18 an
orientation box together with three-dimensional image 60 and three
additional images 62, 64, and 66 representing slices of data taken at
mutually intersecting planes that are mutually orthogonal and intersect at a
point in the data volume. /d. at 6:41-65. Figure 10 illustrates the multiple
images concurrently displayed in the orthogonal cut plane mode (id.,

at 3:47-50) and is reproduced below:

F’Gn 70 84 a2
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Figure 10 shows the positions of the three cut planes being indicated
on orientation box 56 by respective parallelograms imaged in colors which
match the colors of frames 68, 70, and 72 containing cut plane images 62,
64, and 66 respectively. Id. at 7:10—12. For instance, parallelogram 74
superimposed on orientation box 56 corresponds to and indicates the
position of cut plane 62 being displayed inside frame 68; parallelogram 76
superimposed on orientation box 56 corresponds to and indicates the
position of cut plane 64 being displayed inside frame 70; and parallelogram
78 superimposed on orientation box 56 corresponds to and indicates the
position of cut plane 66 being displayed inside frame 72. Id. at 7:12-20.
Furthermore, with regard to projected image 60 and the cut plane images,
Avila states:

[E]ach parallelogram comprises two solid straight lines,
indicating the intersection of the respective cut plane with
surfaces of the data volume which are visible in projected image
60, and two dashed straight lines, indicating the intersection of
the respective cut plane with hidden surfaces of the data volume
shown in projected image 60.

Id. at 7:20-26. In summary, “[t]he orthogonal cut plane mode displays four
images (60, 62, 64, and 66 in FIG. 10) and a wire-frame orientation box 56.”
Id. at 7:50-52. Avila describes that only one of the four images is “active”
at any time, meaning that it can be manipulated using an interface device
such as a trackball. /d. at 7:52-55.

4. Overview of Bitter

Bitter relates to a system and method to enable visualization and
navigation of complex 2D or 3D data models of internal organs, where the
models are generated from 2D data sets produced by a medical imaging

acquisition device such as a CT oran MRI device. Ex. 1008 9 3, 6.
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Specifically, a user interface is provided for displaying medical images and
enabling user interaction with the medical images. Id. 4 7. Bitter describes:

The User interface [UI] comprises an image area that is divided
into a plurality of views for viewing corresponding
2-dimensional and 3-dimensional images of an anatomical
region. The Ul displays a plurality of tool control panes that
enable user interaction with the images displayed in the views.
The tool control panes can be simultaneously opened and
accessible.

Id. Figure 5b is an exemplary diagram of a graphical user interface (“GUI”
90) according to Bitter (Ex. 1008 4 91) and is reproduced below:
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Fig. W
Figure 5b shows an image area in which is displayed one or more

image views, and an area for displaying tools. Id. 492. Each view

comprises an area for displaying a 2D or 3D image. /d. Specifically, Figure
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5b illustrates an image window configuration that displays two 3D views of
an anatomical area of interest and three 2D views (axial, coronal, sagittal).
1d. 9 109. GUI90 provides different areas for displaying tool buttons 91 and
application buttons 92. Id. §91. “A freehand Selection T ool button (or
alternatively referred to as ‘Lasso’ or Region of Interest (ROI) tool) allows a
user to encircle an abnormality, vessel, lesion or other area of interest with a
‘lasso’ drawn with the mouse pointer (253, FIG. 17).” Id. 4 126.

GUI 90 includes a plurality of panes 95-101 that provide specific
features, control, and information. /d. §95. Each pane comprises a pane
expansion selector 103 (arrow) to expand or contract the pane, and pressing
the arrow toggles the display of the pane. /d. GUI90is able to show
multiple panes as open and accessible at the same time. Id. Numeral 95
designates a layout pane; numeral 96 designates a patient and session pane;
numeral 97 designates a visualization pane; numeral 98 designates a
segmentation pane; numeral 99 designates a components pane; numeral 100
designates an annotations pane; and numeral 101 designates a colormap
pane. Id.

Visualization pane 97 allows a user to control the way in which the
GUI displays certain features on the images, such as “Patient Information.”
1d. 9 96. Segmentation pane 98 allows a user to select one of various
Automatic Segmentation features, one of which allows the user to preset
buttons to automatically segment specific types of areas or organs, such as
air, tissue muscle, bone. Id. § 100. Componentspane 99 provides a listing
of all components generated by the user via the segmentation process. /d.

9 102. Annotations pane 100 is where annotations and measurements are
listed. Id. 9 104. The annotations pane also displays the type of annotation,

e.g., what type of measurement was made, and the user-specified color of
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the annotation. /d. Auser can also remove all annotations through a
Remove All button within the annotations pane. /d. The tool control panes
95-101 are arranged as stacked rollout panes that can open individually. /d.
q105.

Bitter describes that its system includes a GUI module which receives
mput from a mouse click or a keyboard to execute various functions such as
interactive manipulation, e.g., artery selection, of a 3D model. /d. 4 37.
Bitter also describes an annotations module as follows:

[ T Jhe annotations (measurement) module provides functions that
allow a user to measure or otherwise annotate images.
Annotations include imbedded markers and annotations that the
user generates during the course of the examination. The
annotations allows the user to add comments, notes, and remarks
during the evaluation, and label Components. As noted above,
the V3D Explorer treats measurements as annotations. By using
Measurements, the user can add comments and remarks to each
annotation made during the evaluation. These remarks, along
with any values and/or statistics associated with the
measurement, are displayed in the Annotations pane.

1d. q 121. Bitter further describes a Volume Annotation button which can be
selected to obtain the volume of a component. /d. § 127. Activating the
Volume Annotation tool allows the user to click anywhere on a component
and attain its volume, in cubed millimeters, average and maximum volumes,
and the standard deviation. /d. These volume values will be listed in the
Annotation pane and a label will be displayed on the image. Id.

Bitter also calculates statistics regarding the intensity distribution
within the displayed region of interest. /d. 4 128. Bitter describes:
“Various methods for generating the annotation and calculating the ROI
statistics can be invoked to compute a histogram of the intensity distribution

in the ROI and calculates the mean, maximum, minimum([, ] and standard
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deviation of the intensity within the ROIL.” Id. Bitter further discloses
displaying raw density values for the location on the display where a mouse
pointer is positioned. Id. 9992, 112.

5. Overview of Tomoda

Tomoda relates to processing of three-dimensional images. Ex. 1006,
code (57). It discloses an apparatus which “comprises a ROI-specifying unit
to specify a three-dimensional (3D) ROI (region of interest) at a region to be
targeted in a three-dimensional space formed by the images, a deciding unit
to decide one or more sections of the sections crossing the three-dimensional
ROI, and a display unit to display images of the decided sections.” 1d.; see
also id. 13. A 3D ROI of any shape can beused. /d. §11.

Tomoda’s three-dimensional image is composed of sectional images.
Id. 4 12. Tomoda states:

The sectional images used in the present invention, which
compose a 3D image, includes an axial image of a section (axial
plane) perpendicular to the body axis of an object (patient),
coronal image of a section (coronal plane) perpendicular to the
axial plane but in parallel with the front of the object body,
sagittal image of a section (sagittal plane) perpendicular to both
the axial plane and the coronal plane, and oblique image of an
oblique plane other than the axial, coronal[,] and sagittal planes.

1d.
Tomoda describes host computer 6 producing two-dimensional

images from original 3D image data. /d. §72. Inthese images, through a
user interface, a spherical, three-dimensional ROI is specified at a desired
region. Id. Thereafter, from the original 3D images, one or more sections
that span across the specified spherical ROI are searched and their sectional
images are displayed. I1d. q 73.

Figure 7 shows sagittal images displayed with a specified spherical

ROI (id. §29) and is reproduced below:
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Figure 7 consists of seven images P11 to P17 of a patient’s head, in sagittal
planes crossing the spherical ROI. /d. 9 66. Figures 9A and 9B show the
positional relationship between the sagittal planes and the spherical ROI (id.
4 32) and are reproduced below:
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Figures 9A and 9B show the positional relationship between sagittal plane
images P11to P17 in Figure 7 and the spherical ROI each crosses. 1d. § 66.
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6. The Role of Tomoda in the Applied Combination

Petitioner explains the role of Tomoda in its applied combination of
prior art references as follows:

In the Acosta-Avila-Bitter-Tomoda Combination
(herenafter “AABT”), Acosta’s 3D sampling probe would have
been used to select the ROI, Avila’s layout would have been used
to simultaneously display a 3D image and corresponding 2D
cross-sectional image slices; Bitter would have been used to
conduct measurements and generate and display statistical
analysis on the selected ROI; and Tomoda’s method would have
been used to: 1) show visible boundaries on the 2D slices
corresponding to the selected 3D volume; and, in some
implementations when desired, 2) display the original
contiguous 2D radiological slices corresponding to the volume
of Acosta’s 3D sampling probe within Avila’s layout. MS-1006,
FIGS. 7-12; MS-1005, 99[0059]-[0061], [0083], [0085], [0090]-
[0094], FIGS. 2, 15. The use of Tomoda’s contiguous cross-
sectional imaging slices in place of Avila’s orthogonal cross-
sectional imaging slices is not inconsistent with Avila’s
teachings. Avila teaches that the orthogonal cut plane mode in
which orthogonal cross-sectional imaging slices are displayed is
just one of several modes and that the slices can be obtained at
various angles (including arbitrary angles) “thus allowing the
user to obtain the exact view desired regardless of the anatomy.”
MS-1007, 2:48-3:2, 5:30-47; see also 2:34—42 (incorporating by
reference U.S. Patent 5,934,288 (MS-1015) describing the “cut
plane mode” accommodates slices at an arbitrary angle and
location). Accordingly, it would have been obvious to a POSITA
that when the user is interested in viewing contiguous slices,
Tomoda’s teachings would have been incorporated into Avila’s
display interface so that Tomoda’s contiguous cross-sectional
imaging slices would have been displayed instead of Avila’s
cross-sectional imaging slices. MS-1003, q[88].

Pet. 78-79.

Based on Petitioner’s articulation, for claims 70 and 89, Tomoda is
applied for its teaching to “show visible boundaries on the 2D slices

corresponding to the selected 3D volume.” And additionally for claim 89,
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Tomoda is applied for its teaching to “display the original contiguous 2D
radiological slices corresponding to the volume of Acosta’s 3D sampling
probe within Avila’s layout.” Id. Claim 89 requires the display of ““a stack
of contiguous cross-sectional imaging slices.” Ex. 1001, 17:24-25.

7. Independent Claim 70

a)  Recitation [70pre]

The preamble of claim 70, identified above as [70pre], recites: “An
apparatus comprising.” Petitioner asserts that to “the extent the preamble is
limiting, AABC [Acosta-Avila-Bitter combination (Pet. 24)] renders obvious
[70pre].” Pet.27. Essentially, Petitioner identifies Acosta’s computer
system referred to in paragraph 61 of Acosta and the software or sampling
probe program illustrated in Figure 1 of Acosta. Id. Acostastates: “The
present invention may be implemented using hardware, software[,] or a
combination thereof, and may be implemented in a computer system or other
processing system. One embodiment of a software or program structure 100
for implementing the present invention is shown in FIG.1.” Ex. 10059 61.

Petitioner’s assertions are supported by the cited evidence. Patent
Owner does not present contrary arguments in this regard. We are
persuaded that Acosta’s computer system together with the sampling probe
program of Figure 1 meet the “[a]pparatus” recitation of [70pre]. 2

b)  Limitation [70a]

In limitation [70a], claim 70 recites: “a computing device.”

Petitioner identifies the same computer system referred to in Acosta’s
paragraph 61 and the same software or sampling probe program illustrated in

Figure 1 of Acosta, as it has for the preamble recitation [70pre]. Pet.29.

12'We need not decide whether this preamble recitation is limiting.
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Patent Owner presents no contrary argument in this regard. We are
persuaded that Acosta’s computer system together with the sampling probe
program of Figure 1 meet the “computing device” recitation of limitation
[70a].

c¢)  Limitation [70b]

In limitation [70b], claim 70 recites: ‘““a human-machine interface
comprising a three-dimensional cursor that has a non-zero volume.”
Petitioner identifies Acosta’s UIM 210 and connected components as
Acosta’s human-machine interface, citing Figure 2 of Acosta. Pet. 30 n.5.

Figure 2 of Acosta, as annotated by Petitioner (Pet. 31), is reproduced

below:
110
o~
210
{/ser Interface Module Vol 240
Handles user inputs via menus | 47%° E:
nd setting — 25
probe afinbules such as color,
lighting, shading, and transparency.
3D CURSOR/ =
SAMPLING 212~ pop Volume Sampling Moduie
PROBE WITH T
A NON-ZERO .
VOLUME Graphics Frocessing Module || Extracts apprt;pnare gala from
- [ volume.
T Displays probes|with ||
cofar, ighting, shading, \ 230
transparency. |
Handle user inpuls on | Lz
probes for resizing, /\S.
/' moving, and picking. 1
D <
VOLUME =20 \ 23

FIG. 2
MS-1005, FIG. 2
Figure 2 is a block diagram of Acosta’s 3D sampling probe program.
Ex. 1005 9 32. Petitioner’s color annotations specially note the creation and

display of sampling probes.
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Petitioner further cites to the following disclosure of Acosta:

UIM 210 interfaces with the user through a variety of menus
through which the user can select various options and settings,
either through keyboard selection or through one or more user-
manipulated input devices, such as a “mouse”, or a 3D pointing
device. UIM 210 receives user input as the user manipulates
the input device to move, size, shape, etc. a 3D sampling probe.

Pet. 30 (citing Ex. 1005 9 90) (emphasis added by Petitioner).
On page 33 of the Petition, Petitioner color-annotates Figure 15 of

Acosta, as shown below:

_ “43D
CURSOR
THAT HAS A
NONZERO
VOLUME”

Figure 15 illustrates Acosta’s sampling probes, which Petitioner identifies
by red-colored annotation as 3D cursors having a non-zero volume.
Petitioner further explains that UIM 210 receives inputs from the user to
create the 3D sampling probes, that such information includes the size,
shape, and initial location of the probe, and that such information can also
include attributes such as color, lighting, shading, and transparency. /d.
at 31 (citing Ex. 1005 9993, 94). Petitioner asserts that “[a person of
ordinary skill in the art (POSITA)] would have understood that Acosta’s
sampling probe is a ‘3D cursor’ that has a non-zero volume.” Pet. 34
(citing Ex. 1003 49 107-110).

Petitioner’s assertions are supported by the cited evidence. Patent
Owner does not present arguments to the contrary. We are persuaded that

Acosta discloses limitation [70b].
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d)  Limitation [70c]

In limitation[70c], claim 70 recites: “the human-machine interface
configured to select a volume of the three-dimensional image designated by
the three-dimensional cursor, wherein the three-dimensional cursor encloses
the volume of the three-dimensional image responsive to an input.”
Petitioner explains:

Acosta’s “UIM 210 receives input from the user to move
the position or location of a 3D sampling probe within the data
volume. In apreferred embodiment, a user manipulates a mouse
to ‘click’ onto a surface of the probe to be moved, and then
moves the mouse to move the probe throughout the geographic
space defined by the data volume.” MS-1005, §[0094]; see also
19000221, [0037], [0060], [0085]-[0086], [0090], [0099],[0106],
[0109], [0115]-[0119],[0014], FIG. 7 (reproduced below). A
POSITA would have understood that the 3D sampling
probe/cursor can be moved within the 3D mmage, image space,
and volume to select any region of interest. MS-1003,q[111].

Pet. 35 (Figure 7 omitted). Petitioner further explains:

Acosta’s UIM 210 can select a volume of the three-
dimensional image designated and enclosed by the three-
dimensional sampling probe/cursorin responseto a user input.
For instance, a user can “select the content of [a] displayed
image” which “could include only the 3D sampling probe, i.¢.,
its intersection with the 3D volume. Additionally, the 3D
sampling probe could be displayed either with or without a
bounding box that defines the outer geometry of the probe.” MS-
1005, 4[0096].

1d. at 36.
Petitioner’s assertions are supported by the cited evidence. Patent
Owner does not present arguments to the contrary. We are persuaded that

Acosta discloses limitation [70c].
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e)  Limitation [70d]

In limitation [70d], claim 70 recites: ‘“‘the human-machine interface
configured to present a modified version of the selected volume of the three-
dimensional image responsive to another input.” Petitioner cites to the
following disclosure of Acosta:

UIM 210 [recetves as] inputs from the user nformation to create
one or more 3D sampling probes. Such information includes
size, shape, and initial location of the probe. Such information
can also include imaging attributes such as color, lighting,
shading, and transparency (or opacity). By adjusting opacity
as a function of datavalue, certain portions of the data volume are
more transparent, thereby allowing a viewer to see through
surfaces.

Ex. 1005 9 93 (quoted at Pet. 38—39) (emphasis by Petitioner). Petitioner

further explains:

“GPM 220 processes data for imaging of 3D sampling probes
with the color, lighting, shading, transparency, and other
attributes selected by the user.” MS-1005, §[0098]. The GPM
220 can process user input provided through the UIM 210 to
modify attributes (e.g., color, lighting, shading, and
transparency) of the selected volume within the 3D sampling
probe through the UIM 210. MS-1005, q9[0098]-[0099]. A
POSIT A would have understood that user input to modify the
attributes can be received while creating the 3D sampling
probe/cursor to select a volume of interest and/or after the 3D
sampling probe (e.g., a default 3D sampling probe/cursor) is
already displayed (“another user input”). MS-1005, 99[0103],
[0106]; MS-1003,99[114]-[115].

Pet. 39. Petitioner’s assertions are supported by the cited evidence.
Notwithstanding Patent Owner’ argument to the contrary, discussed below,
we are persuaded that Acosta discloses limitation [70d].

Patent Owner argues: “At the passages referenced in the petition,

Acosta describes user selection of attributes of a 3D sampling probe, not
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presenting a modified version of a selected volume of a three-dimensional
image.” PO Resp. 26. Patent Owner explains:

It is apparent that the “inputs” being referred to [in paragraph 93
of Acosta] are attributes such as the size, shape, and initial
location of the 3D sampling probe, not any attributes of a selected
volume of a three-dimensional image. In other words, Acosta
makes [it] plain that it is the attributes of a cursor in the process
of being established are selected; a necessary but independent
activity prior to any selection of a volume. See, e.g., id. at Fig.
5, steps 502, 504. Further, to the extent this passage is read as
describing user modifiable information relating to image
attributes such as “color, lighting, shading, and transparency (or
opacity)” it is apparent that these attributes refer to modification
of the presentation of a data volume and not presentation of a
modified version of a selected data volume as required by claim
70. See Ex. 1001 at 15:57-64.

Id. at 26-27. Also, referring to paragraphs 98 and 99 of Acosta, Patent
Owner asserts that Acosta merely 1s describing how GPM 220 processes
probe re-shaping and probe move requests received from the user, i.e.,
actions concerning the sampling probe. Id. at 27. Patent Owner notes that
GPM 220 draws the re-shaped 3D sampling probe in accordance with the
user-selected attributes such as color, lighting, shading, and transparency.
Id. Patent Owner asserts: “All of the instances cited by the [P ]etition relate
to Acosta’s teachings concerning the drawing and redrawing of the sampling
probe [with a new shape or at a new location], not the presentation of a
modified version of a selected volume as required by claim 70.” Id. at 28.
For reasons discussed below, Patent Owner’s argument is unavailing.
Acosta describes that GPM 220 processes probe reshaping and move
requests that are received by UIM 210 from the user and draws the reshaped
probe according to user-selected attributes such as color, lighting, shading,

and transparency. Ex. 10059 99. Acosta also describes that imaging
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attributes such as “color, lighting, shading, and transparency (or opacity)”
are inputted from the user to create the sampling probe. Id. §93. Acosta
further states that “[b]y adjusting opacity as a function of datavalue, certain
portions of the data volume are more transparent, thereby allowing a viewer
to see through surfaces.” Id.

We find that when set, the size, shape, and location of the probe in a
three-dimensional image represents a selected data volume. Ina
circumstance where the probe’s size, shape, and location is unchanged, but
another aspect of the probe, such as transparency or opacity, is changed by
the user, then a modified version of a previously selected data volume
indeed is presented. Acostareasonably conveys that circumstance.

Ex. 1005 9993, 99. Acosta does not require a change in an already specified
size, shape, or location of the probe each time another aspect of the probe
such as color, lighting, shading, or transparency is changed. Further, Acosta
specifically describes:

Preferably, the user input device comprises a mouse or other
similar device that enables the user to “click” on a particular
displayed image, and “drag” that displayed image to another
location. Such a user mput device allows a user to move and re-
shape displayed probes. Such a user input device also allows a
user to activate drop-down menus and to select the various

options for the color, shading, lighting, and transparency
attributes.

1d. 9 106 (emphases added). We credit the testimony of Dr. Fuchs that “[a]
POSIT A would have understood that user input to modify the attributes can
be received while creating the 3D sampling probe/cursor to select a volume
of interest and/or after the 3D sampling probe (e.g., a default 3D sampling
probe/cursor) is already displayed (‘another user input’). MS-1005,
1910103],[0106].” Ex. 10039 115.
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For the foregoing reasons, we are persuaded that Acosta discloses

limitation [70d].
¥, Limitation [70e]

In limitation [70e], claim 70 recites: “wherein the human-machine
interface is further configured to display: orthogonal cross-sectional
imaging slices, wherein the slices are marked with a corresponding visible
boundary of the three-dimensional cursor.” Petitioner relies on Avila’s
display of orthogonal imaging slices. Pet. 39. Petitioner explains:

As explained above in Sections III.A.2-III.A.3, the
Acosta-Avila combination renders obvious displaying
orthogonal cross-sectional imaging slices. For instance, as
shown in Avila’s FIG. 10 below, in the “orthogonal cut plane”
mode, “three images 62, 64, and 66 representing slices of data
taken at mutually intersecting planes that are mutually
orthogonal and intersect at a point in the data volume” can be
displayed on screen 58. MS-1007, 6:39-67, 7:1-50. These
slices are also marked with a corresponding visible boundary of
the selected 3D volume (3D cursor). For example, the outline of
the slices 62, 64, and 66 shown in frames 68, [70], and 72
correspond to the visible boundary of the 3D sampling
probe/cursor. MS-1003,9[116].
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FiG. 10 84
ORTHOGONAL CROSS-SECTIONAL IMAGING SLICES MARKED WITH
CORRESPONDING VISIBLE BOUNDARY OF THE 3D CURSOR

MS-1007, FIG. 10

[the above Figure is Petitioner’s color annotated version of Avila’s Figure
10, which shows images displayed in an orthogonal cut plane mode]

Pet. 39-40.

Regarding motivation to combine teachings of Acosta and Avila,

Petitioner explains:

[A] POSIT A would have combined Avila’s display interface that
shows orthogonal cross-sectional imaging slices and a selected
3D ROI on the same display screen (see Avila’s FIG. 10) with
Acosta’s teachings so that a viewer (e.g., a physician) could see
a 3D mmage of an anatomical structure and corresponding 2D
orthogonal cross-sectional imaging slices in areas of interest.
MS-1003, q[61]. In other implementations, the 3D sampling
probe/cursor can be displayed along with background portions of
the 3D volume and 2D cross-sectional imaging slices. MS-1007,
6:12—-67; MS-1005, §[0096]. In this manner, the viewer would
have multiple views of the selected 3D ROI by itself or within a
3D image (options disclosed by Acosta) along with relevant slice
views. MS-1005,94[0096]; MS-1003,9[61].

Pet. 17.
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Petitioner’s explanation about reasoning to combine teachings of
Acosta and Avila such that orthogonal cross-sectional imaging slices would
be displayed in Acosta’s system has evidentiary support and rational
underpinning. Patent Owner presents no argument regarding the alleged
reasoning to combine teachings. We are persuaded by Petitioner’s
articulation of the reasoning to combine such that orthogonal cross-sectional
imaging slices as taught by Avila would be displayed in Acosta together
with the 3D cursor.

For the remainder of limitation [70e], i.e., “wherein the slices are
marked with a corresponding visible boundary of the three-dimensional
cursor,” Petitioner relies on Figures 7 and 8 of Tomoda. Pet. 83—84.
Figures 7 and 8, as color annotated by Petitioner on pages 83 and 84 of the
Petition, are reproduced below:
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MS-1006. FIG. 7
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Figure 7 shows a series of sagittal images on display and Figure 8 shows a

X
AXIAL IMAGES

series of axial images on display. Ex. 1006 99 29-30. Petitioner asserts that

in Tomoda’s Figures 7 and 8, “2D slices are marked up with a visible

boundary to show portions of the 2D slices (highlighted in blue) that include

portions of a 3D ROI, referred to as a spherical ROl in Tomoda.” Pet. 83.
Petitioner explains:

For example, a slice, such as Tomoda’s slice G12 (FIG. 7)
or G22 (FIG. 8), would be displayed in place of Avila’s image
62, 64, or 66. Cross-sectional slices at orthogonal angles, such
as the axial, sagittal, or coronalslices, can be displayed as images
62, 64, and 66 such that the displayed slices are marked with a
corresponding visible boundary of the 3D cursor/sampling
probe. MS-1006, 94[0012], [0065]-[0066], FIGS. 7-8; MS-
1003, [119].

Id. at 84. With regard to motivation to display 2D images marked with a
corresponding visible boundary of the three-dimensional cursor, Petitioner
further explains:

By viewing 2D image slices with a boundary
correspondingto a 3D ROI, a user would have been able to easily
locate the ROI in a 2D image, study the ROI and its
characteristics (e.g., tissue content, size, relative intensities). The
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user would also be able to adjust the size of the 3D cursor and/or
modify the 3D ROI to more accurately capture the area of interest
to the user.

Pet. 78 (citing Ex. 1003 9 86).

Petitioner’s assertions are supported by the cited evidence. Patent
Owner does not present contrary arguments with regard to the above-noted
contentions of Petitioner. PO Resp. 30-31. We determine that Petitioner’s
articulated reasoning to combine the teachings of Acosta, Avila, and
Tomoda, resulting in satisfaction of limitation [70e], has rational
underpinning. We are persuaded that properly combined teachings of
Acosta, Avila, Bitter, and Tomoda yield a human-machine interface which
displays “orthogonal cross-sectional image slices, wherein the slices are
marked with a corresponding visible boundary of the three dimensional
cursor.”

g)  Limitation [70f]

In limitation [70f], claim 70 recites: “[wherein the human-machine
interface is further configured to display:] reference lines from the three-
dimensional cursor to the orthogonal cross-sectional imaging slices.”

Petitioner relies on Figures 5—7 of Avila, which Petitioner states
include “reference lines extending from the selected volume (e.g., volume
selected by the 3D sampling probe/cursor) to the orthogonal cross-
sectional imaging slices.” Pet. 41-42. Figures 5-7 of Avila, as color
annotated by Petitioner to point to a selected volume and reference lines

(Pet. 41-42), are reproduced below:
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52
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FIG. 7

Figures 57 are diagrams depicting respective image slices through
orthogonal planes of the image data volume. Ex. 1007, 3:39—41. These
diagrams with reference lines from a selected image data volume to

corresponding orthogonal image slices through the volume, however, are not

shown on Avila’s display for a user to see.

Petitioner asserts that “[t]hese reference lines make it easier for a
viewer to understand the relationship and orientation of the slices with

respect to the selected volume and each other.” Id. at 41 (citing Ex. 1003

9 120). Petitioner explains:
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Although these reference lines are not included in Avila’s
FIG. 10, it would have been obvious for a POSITA to include
them in Avila’s FIG. 10 display interface (example shown
below) because doing so would have made it easier for a viewer
to understand which orthogonal cross-sectional imaging slices
correspond to particular portions of the volume selected by the
3D sampling probe/cursor. MS-1003, 4[121]; see supra Section
III.A.3. Bitter, for example, explains that it was difficult to relate
2D images to the associated 3D image, but experienced
radiologists or trained personnel could mentally link the 2D
images to the 3D images. MS-1008, §[0005]. Like visual
training wheels, instead of leaving to chance whether the user
could mentally link the 2D and 23D images, it would have been
obvious for a POSITA to have modified Avila’s FIG. 10 to
display reference lines (similar to the ones shown in FIGS. 5-7)
extending from 3D image to the slices 62, 64, and 66. Seee.g.,
MS-1015, FIGS.9A, 9B, 99[0032], [0038],[0053], [0073], supra
Section IIILA.5. In doing so, any user could immediately
understand where a displayed slice is located within the 3D
image. MS-1003, q[121].

FIG. 10 B R S

MS-1007. FIG. 10

[The drawing is Figure 10 of Avila showing multiple images
displayed in Avila’s orthogonal cut plane mode, with colored
annotations added by Petitioner]
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Id. at 42-43.
Petitioner further explains:

Avila also teaches the use of an orientation box 56 with
colored parallelograms 74, 76, 78 that match colors of frames 68,
70, and 72 to help reveal the “positions of the three cut planes
.. .on orientation box 56.” MS-1007, 7:1-27. However, in spite
of having an orientation box, a viewer would have to look back
and forth between the orientation box, the 3D image of the
selected volume, and the slices to fully comprehend the
relationship of the slices with the selected 3D image.
Furthermore, a color-blind viewer may not benefit from the color
matching of the frames and parallelograms.

Id. at 43-44.

Petitioner’s assertions are supported by the cited evidence. Avila’s
Figures 5—7 show that use of reference lines from a selected image data
volume to corresponding orthogonal image plane slices of the selected
image data volume help a user or viewer to associate each image slice with
the location in the image data volume from which it came, particularly for
users who may be color-blind. Notwithstanding Patent Owner’s argument to
the contrary, we are persuaded that the combined teachings of Acosta and
Avila would have suggested limitation [70f]to one with ordinary skill in the
art.

Patent Owner argues that “although Avila does use reference lines in
connection with Figures 4—7 to explain how individual slices of the
ultrasound data correspond to a data volume from which they are obtained,
when it comes to the actual display of the cut plane images Avila does not
employ the use of such references lines.” PO Resp. 23. Patent Owner notes
that Avila relies, instead, “on coordinated colors of frames within which the
two-dimensional reference slices are displayed to allow the user to visually

identify where in the three-dimensional image the slices are taken from.” Id.
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at 23-24 (citing Ex. 1007, 7:1-27). According to Patent Owner, an assertion
of obviousness under such a circumstance reflects the improper use of
hindsight. Id. at 24. Further accordingto Patent Owner, one with ordinary
skill in the art “undertaking any combination of Acosta-Avila-Bitter would
clearly follow the teachings of Avila and use the color coding of the frames
within which the cut plane images are presented.” Id. Patent Owner also
asserts that “[a]dding reference lines would only clutter the display being
provided and if anything, obscure, not enhance, the user’s ability to visualize
the information being depicted.” Id.

Patent Owner’s arguments are unavailing. Petitioner has articulated
specific reasoning with rational underpinning to support the proposed
modification. Although Avila does notitself use reference lines to connect
or trace the three-dimensional cursor to the orthogonal cross-sectional
imaging slices, that does not mean it would not have been obvious to one
with ordinary skill in the art to do so in light of Avila’s disclosure. Thatis
so even if we assume the color coding approach actually used by Avila is
better than the reference line approach. See In re Mouttet, 686 F.3d 1322,
1334 (Fed. Cir. 2012) (“This court has further explained that just because
better alternatives exist in the prior art does not mean that an inferior
combination is inapt for obviousness purposes.”); cf. In re Fulton,391 F.3d
1195, 1200 (Fed. Cir. 2004) (holding that “a particular combination” need
not “be the preferred, or the most desirable, combination described in the
prior art in order to provide motivation™); In re Gurley, 27 F.3d 551, 553
(Fed. Cir. 1994) (A known or obvious composition does not become
patentable simply because it has been described as somewhat inferior to
some other product for the same use.”). Inany event, in this case, at least in

one circumstance as articulated by Petitioner, where the user or viewer may
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be color-blind, the use of color coding would have problems, and the use of
reference lines would in fact be better.

As for Patent Owner’s assertion of the reference lines generating
clutter on the display, we determine the advantages and benefits articulated
by Petitioner, including enhanced user-friendliness to color-blind users and
increased ease of association between the orientation box and a displayed
image slice, outweigh the problem potential that the reference lines would
create visual clutter on the display. See Winner Int’l Royalty Corp. v. Wang,
202 F.3d 1340, 1349 n.8 (Fed. Cir. 2000) (“The fact that the motivating
benefit comes at the expense of another benefit . . . should not nullify its use
as a basis to modify the disclosure of one reference with the teachings of
another. Instead, the benefits, both lost and gained, should be weighed
against one another.”). Notably, annotated Figure 10 of Avila as produced
on page 43 of the Petition does not have any reference line crossing over any
image slice onthe display. Pet.43. The clutter, if any, appears minimal.

For the foregoing reasons, we are persuaded that the combined
teachings of Acosta and Avila reasonably would have suggested limitation
[701] to one with ordmnary skill in the art.

h)  Limitation [70g]

In limitation [70g], claim 70 recites: “[wherein the human-machine
interface is further configured to display:] the three-dimensional cursor and
results from a statistical analysis performed on contents of the
three-dimensional cursor.” Petitioner relies on Bitter for this feature. Pet.
44. Petitioner asserts that Bitter discloses a Volume Annotation button
which can be selected to perform statistical analysis on a region of interest in
a three-dimensional image. /d. (citing Ex. 1008 99 89, 127). Petitioner

asserts that “Bitter’s statistical analysis includes determining the mean,
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maximum, minimum and standard deviation of the intensity, and density
values.” Id. (citing Ex. 1008 94/ 92, 126128, 112, 121, 132, Figs. 16(a)-
16(b)).

Petitioner explains: “[B]oth Avila and Bitter disclose display
interfaces showing 3D and 2D medical images, but Bitter explicitly
describes displaying the results of statistical analysis performed on ROIs in
the images. MS-1007, FIG. 10; MS-1008, FIG. 5B; MS-1003, 49[75]-[76].”
Pet. 24. Petitioner also explains:

By displaying the 2D slices, a 3D image or cursor,
reference lines extending from the 3D cursor to corresponding
portions of the 2D slices, and statistical data regarding the
displayed image, a user (e.g., physician) can view a ROI (or
portions thereof) in multiple views, have an improved sense of
the size and dimensions of structures within the ROI, and
examine the images with the benefit of statistical data. MS-1003,

q[80].
Id. at 26-27. Additionally, Petitioner asserts:

[A] POSIT A would have combined the teachings of Bitter with
Acosta and Avila so that a viewer may also view statistical
analysis performed on contents of the 3D sampling
probe/cursor. Additionally, showing these statistical analysis
results when the user has identified a ROI would have been
obvious because 1) the underlying voxels all have position in 3D
space data (X, y, z), which makes measuring dimensions obvious;
and 2) calculating the mean, max, standard deviation, or other
statistical data using the voxel values (e.g., density) would have
been a routine statistical determination and obvious. MS-1003

q[1241].
Pet. 46.

Petitioner’s assertions are supported by the cited evidence. Patent
Owner presents no argument directed to Petitioner’s accounting for
limitation [70g]. We are persuaded that properly combined teachings of

Acosta, Avila, and Bitter satisfy the requirements of limitation [70g].
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i) Conclusion

Petitioner has proved, by a preponderance of the evidence, that claim
70 would have been obvious over Acosta, Avila, Bitter, and Tomoda.

8. Independent Claim 89

Claim 89 is the same as claim 70, except that claim 70’s recitation of
“orthogonal cross-sectional imaging slices” in limitations [70e] is replaced
by claim 89’s recitation of “a stack of contiguous cross-sectional imaging
slices” in limitation [89¢], and claim 70’s recitation of “the orthogonal cross-
sectional imaging slices” in limitations [70f] is replaced by claim 89’s
recitation of “the stack of contiguous cross-sectional imaging slices” n
limitation [89f]. The parties’ arguments for claim 89 is the same as their
arguments for claim 70, except for limitations [89¢] and [89f]. Further, the
arguments for limitation [89f] are the same as the arguments for limitation
70[f], except that a reference is made to features of limitation [89¢]. Inthis
circumstance, we need only further address limitation [89¢]. Our analysis of
the rest of claim 89 is the same as our analysis of the corresponding
limitations of claim 70.

In limitation [89¢], claim 89 recites: “wherein the human-machine
interface is further configured to display: a stack of contiguous cross-
sectional imaging slices, wherein the slices are marked with a corresponding
visible boundary of the three-dimensional cursor.”

Petitioner asserts:

As explained i Sections III.B.1-1I11.B.2, in the AABT [Acosta,
Avila, Bitter, Tomoda combination], it would have been obvious
to a POSITA to combine the teachings of Tomoda with the
teachings of Acosta, Avila, and Bitter so that Acosta’s human-
machine interface would display: 1) visible boundaries on the
2D slices corresponding to the 3D sampling probe/cursor; and,
in some implementations when desired, to 2) a stack of original
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contiguous cross-sectional imaging slices corresponding to a
3D ROI selected by Acosta’s 3D sampling probe/cursor. MS-
1003, 9[159].

Pet. 85.
Specifically, Petitioner explains:

It would have been obvious to a POSITA to combine
Tomoda’s teachings with AABC [Acosta, Avila, Bitter
combination] so that, m some implementations of the
combination, a user could view original contiguous cross-
sectional imaging slices corresponding to a 3D ROI selected by
Acosta’s 3D sampling probe/cursor. MS-1003, 99[84]-[85].
Advantageously, a medical practitioner, such as a physician,
would have been able to see a stack of contiguous cross-sectional
2D mmage slices including marked up segments of the ROI, have
a better understanding of the organ/tissue content within the 3D
cursor, and perform a better diagnosis/treatment plan for a patient
based on the improved viewing. MS-1003, q[85].

By viewing 2D image slices with a boundary
correspondingto a 3D ROI, auser would have been able to easily
locate the ROI in a 2D image, study the ROI and its
characteristics (e.g., tissue content, size, relative intensities). The
user would also be able to adjust the size of the 3D cursor and/or
modify the 3D ROI to more accurately capture the area of interest
to the user. For instance, by viewing contiguous slices, a user
may realize that a selected ROI may not have fully captured a
tumor of interest. The user may then modify the size or shape of
the ROI and view all parts of the tumor of interest in the 2D
slices. MS-1003, q[86].

Furthermore, by viewing a stack of contiguous cross-
sectional 2D imaging slices with marked up boundaries, a
physician would have had a better sense of how the ROI changes
from one image to another, e.g., how the size, shape, and tissue

contents within the ROI change from one 2D image slice to
another. MS-1003,9[87].

Id. at 77-78.
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Petitioner’s contentions regarding motivation to combine teachings
are supported by the cited evidence. Patent Owner does not present contrary
arguments in that regard. PO Resp. 30-31. We are persuaded that properly
combined teachings of Acosta, Avila, Bitter, and Tomoda yield a human-
machine interface which displays: (1) visible boundaries on the 2D slices
corresponding to the 3D sampling probe/cursor; and (2) a stack of original
contiguous cross-sectional imaging slices correspondingto a 3D ROI
selected by Acosta’s 3D sampling probe/cursor.

Petitioner asserts that “Avila’s display would have been modified to
display three contiguous image slices (such as slices P13-P 15 in Tomoda’s
FIG. 7) in frames 68, 70, and 72 instead of orthogonal cross-sectional
slices.” Pet. 88—89. Inthatregard, Petitioner explains:

Avila’s display software would simply be modified to allow a
user to select contiguous slices for display and manipulation
instead of orthogonal cross-sectional slices and corresponding
changes to the display of the orientation box and 3D image would
be made to indicate the corresponding location of the contiguous
slices. Id. In instances where reference lines are used as
explained above in [70f], the reference lines would extend from
the 3D sampling probe/cursor to the stack of contiguous cross-
sectional imaging slices that are displayed in place of the
orthogonal cross-sectional slices. 7d.

1d. at 90.

Petitioner’s assertions are supported by the cited evidence. The
articulated reasoning to combine teachings also has rational underpinning.
Patent Owner has not presented contrary arguments with respect to
Petitioner relying on Tomoda to meet limitation [89¢] and Petitioner’s
reasoning to combine that teaching from Tomoda with Acosta, Avila, and
Bitter. Petitioner has proved by a preponderance of the evidence that claim

89 would have been obvious over Acosta, Avila, Bitter, and Tomoda.
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9. Dependent Claims 71-73, 75-80,
84, 90-92, 94-97, 99, and 103

Claims 71-73, 75-80, and 84 each depend directly from claim 70.
Claims 90-92, 94-96, 99, and 103 each depend directly from claim 89.
Claim 97 depends from claim 96. Patent Owner does not present arguments
against these dependent claims additional to those it has asserted with
respect to independent claims 70 and 89. Petitioner accounts for these
dependent claims on pages 4750 (claims 71-73), 55-72 (claims 75-80),
90-92 (claims 90-92, 94-97, 99, and 103) of the Petition. We have
reviewed the assertions of Petitioner and the evidence cited by Petitioner.
We are persuaded that Petitioner has proved, by a preponderance of the
evidence, that each of claims 71-73, 75-80, 84, 90-92, 94-97, 99, and 103
would have been obvious over Acosta, Avila, Bitter, and Tomoda.

10.  Dependent Claims 74 and 93

Claim 74 depends from claim 70 and further recites: “wherein the
human-machine interface is configured to present the three-dimensional
cursor with measurement markings on at least one edge, surface or side.

Ex. 1001, 16:17-20. Claim 93 recites the same but depends from claim §9.
Id. at 17:41-44.

In Section I1.C.3 above, we construed “measurement markings” to
have the meaning of “markings which serve as constituent unit measurement
indicators sufficient for a user or viewer to determine a total measurement.”

Petitioner asserts:

Bitter teaches using Annotations such as markers for
performing measurements (in a ROI). MS-1008, q9[0121]-

[0126], [0041]. Forexample, a “Volume Annotation tool allows
the user to click anywhere on a component (255[,] FIG. 17) and
attain its volume, in cubed millimeters, average and maximum
volumes, and the standard deviation. These values will be listed
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in the Annotation pane (as shown in FIGS. 16a and b, for
example), and a label will be displayed on the image.” MS-1008,
q[0121], FIG. 17 (reproduced below). Bitter teaches that a
component, such as a volume of interest, can be selected by the
user and have associated annotations. MS-1008, 9[0102],
[0099], [0078], [0047], FIG. 9.

§2
y 75! 5C

S50

2 A5
9 §3 MEASURED
VOLUME OF
INTEREST

Fig [7

[Figure 17 shows a visualization pane with Petitioner’s
annotation for where a measured volume would appear.
Ex. 1008 §27.]
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Annotation
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. Aea 1432 mm“'z Mﬁ‘fﬁbbﬁﬂel 7 4mm,
[ Ava -331.0, Maxi 135.0, Sid Dev: 453.2

Remove

Remove All

(c'.l |

MEASUREMENT BEESULTS

[Figure 16a illustrates measurement annotations in Bitter’s
Annotation pane. Ex. 1008 926, 127.]

Pet. 51-53.

Petitioner regards either a complete or total measurement itself, or a
marker designating a location where a measurement would be determined by
the system, to be a measurement marking. We disagree. As discussed
above, we construe “measurement markings” as markings which serve as
constituent unit measurement indicators sufficient for a user or viewer to
determine a total measurement. Petitioner has not shown that Bitter
discloses the claimed “measurement markings” of claims 74 and 93, because
Bitter’s textual measurement results and/or location marker are not markings
that serve as constituent unit measurement indicators.

In its Reply, Petitioner additionally presents a new theory of
obviousness directed to the “measurement markings” limitation of claims 74

and 93, applying the Board’s construction of “measurement markings” as
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provided in the Decision to Institute. Reply 19—21. Insummary, Petitioner
asserts:

It would have been obvious to a POSITA that showing length,
angle, or volume measurements in, €.g., millimeters, on an image
would have included displaying “constituent unit measurement
indicators sufficient for a user or viewer to determine a total
measurement” so that a user can view or examine the results of
the measurement. MS-1039, q[30]. As Dr. Fuchs explains, when
millimeter length or volume measurements are made, it would
have been obvious to use tools, such as a computer-generated
ruler, that can be displayed with constituent unit measurement
indicators to obtain measurements of a region of interest such as
a tissue. MS-1039, 99[30]-[32].

One such example is provided in Nathaniel (MS-1038)
[U.S. Patent Pub. 2010/0246923 Al], a patent publication filed
almost a decade before the *457 Patent. As shown in Nathaniel’s
FIG. 11 below, it was well-known and would have been obvious
at the time of'the filing ofthe ’457 Patent that when a line is then
drawn to obtain measurement, the annotations also include
markings, as shown in Nathaniel’s FIG. 11 below. MS-1038,
9951 (“ruler 70 comprises radiopaque markings 76°), 75—-80, 90—
96, 104; MS-1039, 49[30]-[32].

Joom
104

MS-1038. FIG. 11

62



IPR2021-01325
Patent 10,795,457 B2

[Figure 11 of Nathaniel shows how a surgeon would use virtual
extension 104 of ruler 76 mounted on guide 78, to measure how
deeptodrill. Ex. 10389 14]

The line and markings used to facilitate millimeter
measurements shown in FIG. 11 are one example of the type of
line that a POSITA would have understood as being a part of
Bitter’s disclosure to determine measured length in millimeters.
MS-1039, q[32]. As such, a POSITA would have understood
that “measurement markings” even under the proposed [in the
Decision to Institute], would have been obvious in view of
Bitter’s disclosure. Id.

Reply 19-21.

As quoted above, Petitioner’s reply arguments straddles (1) relying on
Nathaniel as a reference, on the one hand, and (2) using Nathaniel only as
evidence of what was basic knowledge well known to one of ordinary skill
in the art, on the other. In either case, the argument takes a new approach
with respect to what was presented in the Petition, and thus is inappropriate
and not entitled to consideration. We decline to consider it.

If Petitioner wanted to make that argument, Petitioner should have
presented the argument in the Petition to provide Patent Owner reasonable
notice of the argument. See37 C.F.R. §42.104(b)(4) (“Thepetition must
specify where each element of the claim is found in the prior art patents or
printed publications relied upon.”); 37 C.F.R. § 42.23(b) (A reply may only
respond to arguments raised in the corresponding opposition, patent owner
preliminary response, or patent owner response.”); Henny Penny Corp. v.
Frymaster LLC,938 F.3d 1324, 1330-31 (Fed. Cir. 2019); Intelligent Bio-
Systems, Inc. v. lllumina Cambridge Ltd., 821 F.3d 1359, 136970 (Fed. Cir.
2016). Inter partes review proceedings must proceed in accordance with the
Petition and the arguments set forth theren. SAS Inst., Inc. v. lancu, 138 S.
Ct. 1348, 1356 (2018). “Itis of the utmost importance that petitioners in the
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IPR proceedings adhere to the requirement that the initial petition identify
‘with particularity’ the ‘evidence that supports the ground for the challenge
to each claim.”” Intelligent Bio-Sys.,821 F.3d at 1369. In that regard, the
Consolidated Trial Practice Guide (November 2019 (“CTPG”))!? provides:

Generally, a reply or sur-reply may only respond to arguments
raised in the preceding brief],] 37 C.F.R. §42.73, except as noted
above. “Respond,” in the context of 37 C.F.R. § 42.23(b), does
not mean proceed in a new direction with a new approach as
compared to the positions taken in a prior filing. . . .

Examples of indications that a new issue has been raised in a
reply include new evidence necessary to make out a prima facie
case for the patentability or unpatentability of an original or
proposed substitute claim, such as newly raised rationale to
combine the prior art references that was not expressed in the
petition. See Intelligent Bio-Sys., Inc. v. Illumina Cambridge
Ltd., 821 F.3d 1359, 1369-70 (Fed. Cir. 2016) (holding that the
Board did not err in refusing the reply brief as improper under 37
C.F.R. § 42.23(b) because petitioner relied on an entirely new
rationale to explain why one of skill in the art would have
combined the references at issue).

CTPG74.

In any event, we note that the new argument is nonetheless unavailing
because it fails to account for the full imitation at issue, which includes
presenting the measurement markings on at least one edge, surface, or side
of the three-dimensional cursor. Nathaniel does not disclose measurement
markings on an edge, surface, or side of a three-dimensional cursor, but
rather, Nathaniel’s measurement markings are on a two dimensional
computer-generated ruler that is separate from any three dimensional cursor.

Ex. 1038, Fig. 11. Petitioner also does not allege that it was well known to

13 Available at https://www.uspto.gov/TrialPracticeGuideConsolidated.
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one with ordinary skill in the art to have measurement markings on at least
one edge, surface, or side of a three-dimensional cursor.

For the foregoing reasons, Petitioner has not proved, by a
preponderance of the evidence, that either one of claims 74 and 93 would

have been obvious over Acosta, Avila, Bitter, and Tomoda.

E.  Alleged Obviousness of Claims 70-80),
and 84 over Acosta, Avila, and Bitter

1. Claims 70-73, 75-80, and 84

We determined above that Petitioner has shown by a preponderance of
the evidence that claims 70-73, 75—-80, and 84 would have been obvious
over Acosta, Avila, Bitter, and Tomoda. Thus, we need not and do not reach
the patentability of these same claims over Acosta, Avila, and Bitter. See
SAS Inst. Inc. v. lancu, 138 S. Ct. 1348, 1359 (2018) (holding that a
petitioner “is entitled to a final written decision addressing all of the claims
it has challenged”); Boston Sci. Scimed, Inc. v. Cook Grp. Inc., 809 F. App’x
984, 990 (Fed. Cir. 2020) (non-precedential) (recognizing that the “Board
need not address issues that are not necessary to the resolution of the
proceeding” and, thus, agreeing that the Board has “discretion to decline to
decide additional instituted grounds once the petitioner has prevailed on all
its challenged claims”).

2. Dependent Claim 74

Claim 74 depends from claim 70 and further recites: “wherein the
human machine interface is configured to present the three-dimensional
cursor with measurement markings on at least one edge, surface or side.”

Ex. 1001, 16:17-20. In Section I1.C.3 above, we determined that

“measurement markings” means “markings which serve as constituent unit
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measurement indicators sufficient for a user or viewer to determine a total
measurement.”

Petitioner relies on Bitter as disclosing the claimed measurement
markings, for inclusion in the combined teachings of Acosta, Avila, and
Bitter. Pet. 51-55. For the same reasons discussed above in Section I1.D.9
why Bitter does not disclose the claimed measurement marking of claim 74,
for inclusion in the combined teachings of Acosta, Avila, Bitter, and
Tomoda, the same is true for the combination of Acosta, Avila, and Bitter.

We further decline, as explained above, to consider the new argument
put forth by Petitioner in the Reply asserting that measurement markings on
a drawn line are disclosed by Nathaniel and were well known to one with
ordinary skill in the art. Also as explained above, even if the new argument
is considered, it is unavailing because it fails to account for the full
limitation at issue, which includes presenting the measurement markings on
at least one edge, surface, or side of the three-dimensional cursor. Nathaniel
does not disclose measurement markings on an edge, surface, or side of a
three-dimensional cursor, and Petitioner does not allege that it was well
known to one with ordinary skill in the art to have measurement markings on
at least one edge, surface, or side of a three-dimensional cursor.

Petitioner has not proved by a preponderance of the evidence that

claim 74 would have been obvious over Acosta, Avila, and Bitter.

F. Alleged Obviousness of Claims 74, 93,
and 107 over Acosta, Avila, Bitter, and Tako

1. Overview of Tako

Tako discloses an augmented reality surgical navigation method
including preparing a multi-dimensional virtual model associated with a

patient, identifying in the virtual model a virtual view, corresponding to a
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surgeon’s current view of the patient, rendering a virtual image from the
virtual model based on the identified virtual view, and combining the virtual
image with the surgeon’s current view to form an augmented reality view of
the patient on a display. Ex. 1011, code (57). Tako describes that its
disclosed system is implemented on a modeling system such as the surgical
graphical tool SNAP “which integrates with operating room technology to
provide advanced 3D capabilities and augmented reality.” Id. q 68.
Regarding SNAP, Tako describes:

A SNAP case refers to a 3D texture or 3D objects created using
one or more scans of a patient (CT, MR, fMR, DTI, etc.) in
DICOM file format. It also includes different presets of
segmentation for filtering specific ranges and coloring others in
the 3D texture. It may also include 3D objects placed in the scene
including 3D shapes to mark specific points or anatomy of
interest, 3D Labels, 3D Measurement markers, 3D Arrows for
guidance, and 3D surgical tools.

Id. 9 63. Tako states: “The SNAP tool provides neurosurgeons with unique
virtual-reality guidance to determine the safest and most efficient pathway to
remove cerebral tumors and treat vascular anomalies, for example, among
otheruses.” Id. § 68. Tako further states: “With the SNAP tool, surgeons
can execute their surgery plan while in the operating room utilizing a
particular patient’s actual CT/MRI (and other) scans, allowing enhanced
accuracy and efficiency.” 1d. § 70.

Additionally, Tako describes that a head mounted display (“HMD”)
can be utilized to provide images to the surgeon. Id. 4979, 103. Figures
24B and 25 are reproduced below:
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160°

2502

2900

Figures 24B and 25 are sample illustrations of the head mounted
displays used in Tako. Id. 44, 45.
2. Claims 74 and 93

Claim 74 depends from claim 70 and claim 93 depends from claim 89.
Each of claims 74 and 93 additionally recites: “wherein the human-machine
interface is configured to present the three-dimensional cursor with
measurement markings on at least one edge, surface or side.” 1d.

Petitioner asserts: “Tako explicitly teaches that 3D Measurement
markers can be used to mark specific points or anatomy of interest to assist
surgeons.” Pet. 100. Petitioner cites to the following disclosure of Tako:
“It may also include 3D objects placed in the scene including 3D shapes to
mark specific points or anatomy of interest, 3D Labels, 3D Measurement
markers, 3D Arrows for guidance, and 3D surgical tools.” Ex. 1011963
(cited at Pet. 92, 100) (emphasis added). Petitioner asserts that it would
have been obvious to one with ordinary skill in the art to combine the

teachings of Tako with Acosta, Avila, Bitter, and Tomoda, and that in such a

68



IPR2021-01325
Patent 10,795,457 B2

combination one with ordinary skill in the art would have incorporated
Tako’s measurement markers so that a user may perform measurements
using markers. Pet. 100.

These assertions and cited evidence are insufficient to meet the
“measurement markings” requirement of claims 74 and 93, which we have
construed above in Section I1.C.3 to mean “markings which serve as
constituent unit measurement indicators sufficient for a user or viewer to
determine a total measurement.”

Petitioner has not explained, and it is not apparent from the disclosure
of Tako, what the term “Measurement markers” in Tako means. Ifit is
merely complete measurement results or locations to place complete
measurement results like what Petitioner relies on in Bitter to show, as
discussed above, then these Tako “Measurement markers” do not meet the
requirement of claims 74 and 93. Tako does not explain or describe an
example of “Measurement markers.” Petitioner also has not alleged, much
less shown, that “Measurement markers” is an established term of art with a
specific meaning understood by one with ordinary skill in the art that need
not be specifically expressed in Tako. On this record, we do not find that
Tako discloses any “markings which serve as constituent unit measurement
indicators sufficient for a user or viewer to determine a total measurement.”
We also do not see where Petitioner has accounted for where the
measurement markers must be located to meet claims 74 and 93, 1.e., “on at
least one edge, surface or side” of the 3D cursor. Pet.92,99-100; Ex. 1003
q133.

Petitioner has not proved by a preponderance of the evidence that
claims 74 and 93 would have been obvious over Acosta, Avila, Bitter,

Tomoda, and T ako.
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3. Claim 107

Claim 107 depends from claim 89 and further recites: “wherein the
human-machine interface is configured to present the modified version of
the selected volume inside the three-dimensional cursor with an extended
reality headset.”

Petitioner asserts that Tako in combination with Acosta, Avila, Bitter,
and Tomoda “teaches that the modified version can be presented ‘with an
extended reality headset.” MS-1003, q[176].” Pet. 100. Specifically,
Petitioner relies on Tako’s use of a head mounted display (“HMD”). Id.
at 93 (citing Ex. 1011 9958, 79, 103, Figs. 24B, 25; Ex. 1003 4 95).

Petitioner asserts that “a POSIT A would have used Tako’s HMD in
conjunction with Avila’s display.” Id. at 97 (citing Ex. 1003 4/ 101, 102).
Regarding motivation to combine, Petitioner explains:

It would have been obvious for a POSIT A to combine the
teachings of AABC or AABT [Acosta, Avila, Bitter, Tomoda]
with the teachings of Tako to attain the various benefits described
in Tako by virtue of using Tako’s HMD that supports an
augmented (extended) reality display. MS-1003, q[99]. For
instance, Tako explains that, by virtue of SNAP and Tako’s
augmented reality display, “surgeons can execute their surgery
plan while in the operating room utilizing a particular patient’s
actual CT/MRI (and other) scans, allowing enhanced accuracy
and efficiency. SNAP also provides innovative features that
allow surgeons to see behind arteries and other critical
structures.”  MS-1011, qq[0070], [0144], [0146].  For
neurosurgeons, Tako’s augmented reality system provides
“guidance to determine the safest and most efficient pathway to

remove cerebral tumors and treat vascular anomalies.” MS-
1011, [0068].

1d. at 96.
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Petitioner further explains:

By using a HMD with or without a display monitor, a
surgeon “no longer needs to take his eyes off the microscope or
endoscope [] to look at patient scans, planning software or a
MD6DM model because the virtual image and the real optical
image are projected side by side,” simultaneously. MS-1011,
M[0114], [0121], FIGS. 3. A POSITA would also have known
that a HMD offers a user/viewer greater freedom and flexibility
because 3D images can be viewed in various locations, positions,
and directions without being confined to a display monitor’s
fixed location. MS-1003,9[100]. The HMD allows the user to
move while viewing or interacting with images. In a medical
environment, the enhanced realism provided by HMDs can be
beneficial for training new physicians or practicing mock
surgeries by simulating more realistic experiences of performing
surgeries using 3D images of tissues upon which surgery is to be
performed. MS-1003, [100].

1d. at 96-97.

Petitioner’s assertions are supported by the cited evidence. Patent
Owner does not present contrary arguments beyond those it asserts for claim
89, which have been addressed and rejected above. We are persuaded that
the combined teachings of Acosta, Avila, Bitter, Tomoda, and Tako teach
“wherein the human-machine interface is configured to present the modified
version of the selected volume inside the three-dimensional cursor with an
extended reality headset.”

Petitioner has proved by a preponderance of the evidence that claim

107 would have been obvious over Acosta, Avila, Bitter, Tomoda, and T ako.

G.  Alleged Obviousness of Claim 74
over Acosta, Avila, Bitter, and Tako

Claim 74 depends from claim 70 and further recites: “wherein the
human machine interface is configured to present the three-dimensional

cursor with measurement markings on at least one edge, surface orside.” In
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Section I1.C.3 above, we determined that “measurement markings” means
“markings which serve as constituent unit measurement indicators sufficient
for a user or viewer to determine a total measurement.”

In this combination, Petitioner relies on Tako to meet the added
limitation of claim 74. Pet. 96,99. Furthermore, Petitioner’s reliance on
Tako is the same as its reliance on Tako within the combination of Acosta,
Avila, Bitter, Tomoda, and Tako. Id. at 99—100; Ex. 103 § 133. Forthe
same reasons Petitioner’s reasoning for claim 74 is inadequate in the context
of the Acosta, Avila, Bitter, Tomoda, and Tako combination, as discussed
above, it 1s also inadequate for the Acosta, Avila, Bitter, and Tako
combination.

Petitioner has not proved by a preponderance of the evidence that

claim 74 would have been obvious over Acosta, Avila, Bitter, and Tako.

H.  Patent Owner’s Motion to Exclude
Patent Owner filed a Motion to Exclude. Paper25. Petitioner filed an

Opposition to the Motion to Exclude. Paper26. Patent Owner filed a Reply
to Petitioner’s Opposition to the Motion to Exclude. Paper27. The Motion
to Exclude seeks to exclude “the image reproduced on page 10 of
Exhibit 1039, Second Declaration of Dr. Henry Fuchs, and related testimony
included in paragraph 10 of said declaration.” Paper 26, 1.

This decision does not rely on the image reproduced on page 10 of
Exhibit 1039 or any part of paragraph 10 of Exhibit 1039. Patent Owner’s

Motion to Exclude need not be decided and 1s dismissed.
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III. CONCLUSION
The outcome for challenged claims 70-80, 84, 89-97, 99, 103, and

107 of the *457 patentis set forth in the Table below:'*

Claims Claims
Shown | Notshown

. 15
Claims | 35 U.S.C.§ | Reference(s)/Basis Unpatent- | Unpatent-

able able

70-73, 74,93
70-80, 84, 103 Acosta, Avila, Bitter, | 75-80, 84,
89-97, 99, Tomoda 89-92,
103 94-97, 99,

103
74 103 Acosta, Avila, Bitter, 74

Tako
74,93, Acosta, Avila, Bitter
5 b 5 4

107 103 Tomoda, Tako 107 74,93
70-80, 84 103 Acosta, Avila, Bitter 74

70-73, 74,93
Overall g;:gg’ 84,
Outcome 94-97 99

103,107

4 Should Patent Owner wish to pursue amendment of the challenged claims
in a reissue or reexamination proceeding subsequent to the issuance of this
decision, we draw Patent Owner’s attention to the April 2019 Notice
Regarding Options for Amendments by Patent Owner Through Reissue or
Reexamination During a Pending AIA Trial Proceeding. See 84 Fed. Reg.
16,654 (Apr. 22, 2019). If Patent Owner chooses to file a reissue application
or a request for reexamination of the challenged patent, we remind Patent
Owner of its continuing obligation to notify the Board of any such related
matters in updated mandatory notices. See 37 C.F.R. § 42.8(a)(3), (b)(2).
15'We do not reach the ground of alleged obviousness over Acosta, Avila,
and Bitter with respect to claims 70-73, 75-80, and 84.
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IV. ORDER
In consideration of the foregoing, it is hereby:

ORDERED that Petitioner has proved by a preponderance of the
evidence that claims 70-73, 75-80, 84, 89-92, 94-97, 99, 103, and 107 of
the *457 patent are unpatentable;

FURTHER ORDERED that Petitioner has not proved by a
preponderance of the evidence that either claim 74 or claim 93 of the
’457 patent is unpatentable; and

FURTHER ORDERED that, because this is a Final Written Decision,
parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.

74



IPR2021-01325
Patent 10,795,457 B2

FOR PETITIONER:

W. Karl Renner

Roberto J. Devoto

Usman A. Khan

FISH & RICHARDSONP.C.
axf-ptab@fr.com
devoto@fr.com
khan@fr.com

FORPATENT OWNER:

Tarek N. Fahmi

Jonathan Tsao

ASCENDA LAW GROUP, PC
tarek.fahmi@ascendalaw.com
jonathan.tsao@ascendalaw.com

75



	I. Introduction
	A. Background
	B. Real Parties in Interest
	C. Related Matters
	D. The ’457 Patent (Ex. 1001)
	E. References and Other Evidence1F
	F. Asserted Grounds of Unpatentability

	II. Analysis
	A. The Burden of Proof on Challenged Patent Claims
	B. Level of Ordinary Skill in the Art
	C. Claim Construction
	1. General Principles
	2. “three dimensional cursor”
	3. “measurement markings”

	D. Alleged Obviousness of Claims 70–80, 84, 89–97,
	99, and 103 over Acosta, Avila, Bitter, and Tomoda
	1. Principles of Obviousness
	2. Overview of Acosta
	3. Overview of Avila
	4. Overview of Bitter
	5. Overview of Tomoda
	6. The Role of Tomoda in the Applied Combination
	7. Independent Claim 70
	a) Recitation [70pre]
	b) Limitation [70a]
	c) Limitation [70b]
	d) Limitation [70c]
	e) Limitation [70d]
	f) Limitation [70e]
	g) Limitation [70f]
	h) Limitation [70g]
	i) Conclusion

	8. Independent Claim 89
	9. Dependent Claims 71–73, 75–80,
	84, 90–92, 94–97, 99, and 103
	10. Dependent Claims 74 and 93

	E. Alleged Obviousness of Claims 70–80,
	and 84 over Acosta, Avila, and Bitter
	1. Claims 70–73, 75–80, and 84
	2. Dependent Claim 74

	F. Alleged Obviousness of Claims 74, 93,
	1. Overview of Tako
	2. Claims 74 and 93
	3. Claim 107

	G. Alleged Obviousness of Claim 74
	H. Patent Owner’s Motion to Exclude

	III. Conclusion
	IV. Order

