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Patents at Issue

U.S. Patent No. 8,982,109
Devices, Systems and Methods of 

Capturing and Displaying Appearances

’110 Patent is a 
Continuation-in-Part 

of ’109 Patent

2DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S. Patent No. 8,982,110
Method for Image Transformation, 

Augmented Reality, and Teleperence

IPR2024-00856: ’109 Patent (Ex. 1001), Cover. IPR2024-00810: ’110 Patent (Ex. 1001), Cover.
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The ’109 Patent 

3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The ’109 Patent describes “enabling 
appearance comparison” using “a mirror-
display device” (e.g., LCD), “imaging device” 
(e.g., video camera), and “image control unit.”

IPR2024-00856: Petition (Paper 1), 5-7; ’109 Patent (Ex. 1001), FIGS. 1, 8, 5:20-60, 6:33-57, 
7:32-43, 15:26-31, 18:27-32, 23:11-14.
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The ’109 Patent 

4DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The camera sits above the display 
tilted downwards, which causes 
distortion

IPR2024-00856: Petition (Paper 1), 5-7; ’109 Patent (Ex. 1001), FIG. 8, 1:61-2:33, 15:26-58, 27:3-6, 29:28-37.

The image is 
transformed to 
mimic a reflection of 
a mirror
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’109 Patent - Grounds of Unpatentability

5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims Challenged References 
1–6, 8, 17 Rosenberg + Nakazawa 
1–6, 8, 11, 17 Rosenberg + Nakazawa + Hatanaka 
1–6, 8, 17 Rosenberg + Nakazawa + Tripathi 
Dependent claims Additional secondary references added to 

combinations above (not disputed)

All claims of the ’109 Patent are challenged

Claim 1 is the only independent claim 

Patent Owner has not separately argued any dependent claims

IPR2024-00856: Petition (Paper 1), 2-4; Institution Decision (Paper 15), 9-11, 39.
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’109 Patent - Representative Claim 1

6

Independent Claim 1 Disputed?
1[Pre] A method for operating a system having a monitor, a camera, and a 
processor, so as to display a mirror-mimicking image on the monitor, by 
performing non-ordered steps comprising:

NO

1[a] obtaining a digital image from a camera; NO

1[b] flipping the image about a vertical axis so as to reverse right and left sides of 
the image; NO

1[c] applying a transformation mapping to the image to modify the image 
such that it appears to mimic a reflection of a mirror; YES

1[d] resizing the image to reduce variations caused by changes in object's distance 
to the camera; NO

1[e] displaying the image on the monitor after performing the flipping, 
transformation mapping, and resizing; NO

1[f] wherein the non-ordered steps are performed on a series of images of a live 
video feed from the camera; NO

1[g] determining distance to a user appearing in the live video feed; and, NO

1[h] varying rate at which the non-ordered steps are performed on the 
series of images according to the distance. YES

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Mirror Mimicking”

“Varying Rate”

IPR2024-00856: Petition (Paper 1), 21-26, 32-34; Patent Owner’s Response (Paper 22), 20-59;
IPR2024-00856: Petitioners’ Reply (Paper 26), 9-25; Patent Owner’s Sur-reply (Paper 32), 10-24.
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Claim Construction

7

Paper Claim Construction Position

Petition

No claim construction is necessary
Patent Owner’s Preliminary 
Response
Institution Decision

Deposition of Petitioner’s Expert Petitioner’s Expert: Magistrate Judge’s recommended 
construction consistent with original positions

Patent Owner’s Response Argues for Magistrate Judge’s recommended construction 

Deposition of Patent Owner’s 
Expert

Patent Owner’s Expert: Applied Magistrate Judge’s 
recommended construction without analysis

Petitioners’ Reply No claim construction is necessary

Patent Owner’s Sur-Reply Argues for Magistrate Judge’s recommended construction 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Petition (Paper 1), 8;  Patent Owner’s Preliminary Response (Paper 12), 13; 
IPR2024-00856: Institution Decision (Paper 15), 14-16; Patent Owner’s Response (Paper 22), 14-20; 
IPR2024-00856:  Petitioners’ Reply (Paper 26), 1-12, 18-24; Patent Owner’s Sur-reply (Paper 32), 2-9;
IPR2024-00856: Karam Tr. (Ex. 2012), 43:24-44:10, 47:1-51:3, 84:11-88:21, 254:3-255:8, 258:5-25; Forsyth Tr. (Ex. 1046), 75:7-86:17.
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Claim Construction: “Mirror Mimicking”

8

Term Claim Language Patent Owner Response: 3-part construction Petitioners

mirror 
mimicking

’109-1[c] “image . . . 
appears to mimic a 
reflection of a 
mirror;”

’110-1[f] “mirror 
tracking mode”

1. “user sees their reversed reflection . . .
2. at roughly double the distance from the 

camera . . .
3. and roughly the same size regardless of 

the user movement”

No construction is 
needed because prior 
art renders obvious 
under any reasonable 
construction.

IPR2024-00856: Patent Owner’s Response (Paper 22), 18-19, citing Claim Construction Order (Ex. 2008), 14-19;
IPR2024-00810: Patent Owner’s Response (Paper 27), 13-14, citing Claim Construction Order (Ex. 2008),  41.

No construction is needed

Petition prior art renders “mirror mimicking” obvious under any reasonable 
construction

Patent Owner has not presented claim construction analysis and Patent Owner’s 
expert “took no position” on claim construction

Board is not bound by Magistrate Judge’s recommendations in district court
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Patent Owner Did Not Present Analysis or Evidence to 
Support Claim Construction Position

Patent Owner only referred to positions taken in district 
court

9

IPR2024-00856: Patent Owner’s Response (Paper 22), 19; Patent Owner’s Sur-reply (Paper 32), 7.
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Patent Owner’s Expert “Did Not Analyze the Construction”

10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Forsyth Tr. (Ex. 1046), 76:3-7, 78:6-18, 85:6-86:1.

IPR2024-00856: Forsyth Tr. (Ex. 1046), 81:19-82:3.

IPR2024-00856: Forsyth Tr. (Ex. 1046), 92:8-12.
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IPR2024-00856: Forsyth Tr. (Ex. 1046), 81:10-13.

Patent Owner’s Counsel Emphasized: Expert “Provided No Opinion” 

11DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner’s counsel confirmed that Dr. Forsyth “provided no opinion” 
on claim construction because “[i]t’s outside of scope”
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Patent Owner’s Expert Applied Three-Part Construction

12DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Forsyth Decl. (Ex. 2013), ¶¶25-28.
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Claim Construction: “Varying Rate”

13

Term Claim Language Patent Owner Petitioners

“varying rate”
’109-1[h] 

“varying rate at which 
the non-ordered steps 
are performed on the 
series of images 
according to the 
distance”

“varying rate at which one or 
more non-ordered steps are 
performed on the series of 
images according to the 
distance”

No construction is needed because 
prior art renders obvious under any 
reasonable construction.

No construction needed 

Patent Owner does not argue that claim construction impacts obviousness

Patent Owner has not presented claim construction analysis or evidence

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Patent Owner’s Response (Paper 22), 19-20, citing Claim Construction Order (Ex. 2008), 28.
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“Mirror Mimicking” (Limitation 1[c])

14DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Yes

No dispute Rosenberg and 
Nakazawa render this 

limitation obvious for all 
grounds

Adopt Magistrate Judge’s
recommended three-part 

construction? 

Petition and Dr. Karam’s evidence 
consistent with this construction

Rosenberg and Nakazawa 
render this limitation obvious 

for all grounds

IPR2024-00856: Institution Decision (Paper 15), 14-16; Patent Owner’s Response (Paper 22), 20-59;
IPR2024-00856: Petitioners’ Reply (Paper 26), 1-18; Patent Owner’s Sur-reply (Paper 32), 10-17; Claim Construction Order (Ex. 2008), 19.
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“Mirror Mimicking” (Limitation 1[c])

15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No dispute Rosenberg and 
Nakazawa render this 

limitation obvious for all 
grounds

Petition and Dr. Karam’s evidence 
consistent with this construction

Rosenberg and Nakazawa 
render this limitation obvious 

for all grounds

IPR2024-00856: Institution Decision (Paper 15), 14-16; Patent Owner’s Response (Paper 22), 20-59;
IPR2024-00856: Petitioners’ Reply (Paper 26), 1-18; Patent Owner’s Sur-reply (Paper 32), 10-17; Claim Construction Order (Ex. 2008), 19.

No YesAdopt Magistrate Judge’s
recommended three-part 

construction? 
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Rosenberg Discloses a Digital Mirror System that Mimics a 
Conventional Mirror

16

Rosenberg discloses
– capturing a video image 

– left-right flipping the image

– scaling the image 

– displaying image size to appear 
like a traditional life-size mirror 
image 

– user given “a visual impression 
that he or she is standing before a 
traditional wall mirror”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Petition (Paper 1), 8-34; Petitioners’ Reply (Paper 26), 10; 
IPR2024-00856: Rosenberg (Ex. 1005), FIGS. 5, 13, [0026], [0035], [0038], [0077], [0109].
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Rosenberg Discloses “Transformation Mapping” to Mimic a 
Mirror

17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Petition (Paper 1), 5-7, 21-22; 
IPR2024-00856: ’109 Patent (Ex. 1001), 19:31-52, 22:1-13, 23:41-24:9, 24:22-34, 24:51-53, 28:49-29:6, 29:22-58; ; Rosenberg (Ex. 1005), FIG. 5, [0077].

’109 Patent Rosenberg
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Nakazawa Discloses “Transformation Mapping” to Correct 
Distortion

18

Nakazawa corrects distortion when the image point of view does not match the 
user point of view

Nakazawa discloses “transformation mapping” because Nakazawa’s distortion 
correction performs a tilt transformation as disclosed in the ’109 Patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Petition (Paper 1), 22-25; Petitioners’ Reply (Paper 26), 10; 
IPR2024-00856: Nakazawa (Ex. 1007), FIGS. 2-4 (annotated), [0001]-[0003], [0008], [0031]-[0035].

display

camera

transformation
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Motivation to Combine Rosenberg and Nakazawa for “Mirror Mimicking”

Rosenberg’s above-screen camera would cause distortion due to 
camera position or eye level

One skilled would have been motivated to address this using 
Nakazawa’s distortion correction to provide a realistic mirror image 

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Rosenberg mirror mimicking Nakazawa transformation

IPR2024-00856: Petition (Paper 1), 14-17; Patent Owner’s Response (Paper 22), 32-33.
IPR2024-00856: Petitioners’ Reply (Paper 26), 17-18; Rosenberg (Ex. 1005), FIG. 5; Nakazawa (Ex. 1007), FIG. 3.

Rosenberg and Nakazawa disclose all that is needed for “mirror mimicking” in claim 1.
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“Mirror Mimicking” (Limitation 1[c])

20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No dispute Rosenberg and 
Nakazawa render this 

limitation obvious for all 
grounds

Petition and Dr. Karam’s evidence 
consistent with this construction

Rosenberg and Nakazawa 
render this limitation obvious 

for all grounds

IPR2024-00856: Institution Decision (Paper 15), 14-16; Patent Owner’s Response (Paper 22), 20-59;
IPR2024-00856: Petitioners’ Reply (Paper 26), 1-18; Patent Owner’s Sur-reply (Paper 32), 10-17; Claim Construction Order (Ex. 2008), 19.

No YesAdopt Magistrate Judge’s
recommended three-part 

construction? 
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’109 Patent: Properties of Conventional Mirrors Were Well known

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“reversed reflection” 

“same size”

“double the distance”

IPR2024-00856: ’109 Patent (Ex. 1001), FIGS. 5A-5B, 2:4-40.

Double distance 2x2D1

“same size”
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Patent Owner’s Expert: Properties of Conventional Mirrors 
Have Been Known for “Millennia”

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Forsyth Tr. (Ex. 1046), 32:9-14. IPR2024-00856: Forsyth Tr. (Ex. 1046), 157:6-11.

IPR2024-00856: Forsyth Decl. (Ex. 2013), ¶¶67-70.
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Dr. Karam’s Declaration Describes “Mirror Mimicking” Consistent with 
Three-Part Construction

23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“reversed reflection” 

“same size”

“double the distance”

IPR2024-00856: Petition (Paper 1), 6-7; 
IPR2024-00856: Karam Decl. (Ex. 1004), ¶¶43, 47, 123; Straka (Ex. 1023), Fig. 1(b). 
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Dr. Karam’s Declaration: Rosenberg Discloses “Mirror Mimicking” 
Consistent with Three-Part Construction

24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Rosenberg discloses 
“reversed reflection” 

Rosenberg discloses “double 
the distance” and “same size”
 

IPR2024-00856: Petition (Paper 1), 6-7; 
IPR2024-00856: Karam Decl. (Ex. 1004), ¶¶43, 123, 125, 132. 
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Dr. Karam’s Deposition: Opinions Are Consistent with Three-Part Construction

25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Karam Tr. (Ex. 2012),  48:21-50:1.

IPR2024-00856: Karam Tr. (Ex. 2012), 60:16-20. IPR2024-00856: Karam Tr. (Ex. 2012), 108:12-109:16.
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26

IPR2024-00856: Karam Tr. (Ex. 2012), 254:3-25.

Dr. Karam’s Deposition: Opinions Are Consistent with Three-Part Construction

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Karam Tr. (Ex. 2012), 191:1-20.

IPR2024-00856: Karam Tr. (Ex. 2012), 255:1-8.
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“Varying rate” limitation is obvious over three combinations
– Rosenberg and Nakazawa (Ground 1)

– Rosenberg/Nakazawa and Hatanaka (Ground 2)

– Rosenberg/Nakazawa and Tripathi (Ground 3)

“Varying Rate” (Limitation 1[h])

27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Institution Decision (Paper 15), 14-16; Patent Owner’s Response (Paper 22), 33-36, 43-50, 55-59; 
IPR2024-00856: Petitioners’ Reply (Paper 26), 18-25; Patent Owner’s Sur-reply (Paper 32), 19-24; 
IPR2024-00856: Claim Construction Order (Ex. 2008), 28.
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Rosenberg/Nakazawa: “Varying Rate”

Rosenberg varies the rate of image 
processing (flipping, resizing, 
combined with Nakazawa’s 
correction) when switching from 
picture frame to mirroring based on 
user distance

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Rosenberg

IPR2024-00856: Petition (Paper 1), 30-34; Petitioners’ Reply (Paper 26), 18-19; Karam Decl. (Ex. 1004), ¶¶151-154; 
IPR2024-00856: Rosenberg (Ex. 1005), FIG. 5, [0025], [0032]-[0033], [0054]-[0056], [0069]-[0073], [0077], [0109], [0114].
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Rosenberg/Nakazawa and Hatanaka: “Varying Rate”

Hatanaka adjusts frame rate and 
other parameters according to 
viewing distance, e.g., to conserve 
power

One skilled would have modified 
Rosenberg/Nakazawa in view of 
Hatanaka to reduce the rate of 
image processing when the user 
moves away from the display to 
improve image processing and 
power efficiency.

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Petition (Paper 1), 47-50; Petitioners’ Reply (Paper 26), 20-23; 
IPR2024-00856: Karam Decl. (Ex. 1004), ¶¶188-204;
IPR2024-00856: Hatanaka (Ex. 1009), FIG. 2, [0008], [0012], [0018], [0023], [0028]-[0029], [0037]-[0039].

Hatanaka
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Rosenberg/Nakazawa and Tripathi: “Varying Rate”

Tripathi adjusts the display frame 
rate in response to content type 
(static/dynamic) or power supply 
to conserve power

One skilled would have been 
motivated to adjust the rate of the 
image processing in 
Rosenberg/Nakazawa to:

– improve power efficiency when the 
user is stationary or outside the 
mirror’s vicinity 

– improve user experience when the 
user is within the mirror’s vicinity

30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00856: Petition (Paper 1), 53-55; Petitioners’ Reply (Paper 26), 23-25; Karam Decl. (Ex. 1004), ¶¶213-224; Rosenberg (Ex. 1005), [0069]-[0072];
IPR2024-00856: Tripathi (Ex. 1040), 1:23-2:8, 3:49-52, 5:8-12, 5:42-57, 5:65-6:3, 6:7-9, 7:64-9:34,10:1-24, FIGS. 2, 5, 10 (annotated). 

Tripathi
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