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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

IPR2024-00810: ’109 Patent (Ex. 1021), Cover. IPR2024-00810: ’110 Patent (Ex. 1001), Cover.
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The ’110 Patent 

3

The camera tilts downwards, and the camera-
captured image is transformed to mimic a 
reflection of a mirror

IPR2024-00810: Petition (Paper 1), 9-12; ’110 Patent (Ex. 1001), 3:18-29, 18:58-63, 25:36-43, FIGS. 14, 15 .
IPR2024-00810: ’109 Patent (Ex. 1021), FIG. 8, 1:61-2:33, 4:25–27, 15:26-58, 23:45-24:5, 27:3-6, 29:28-37.

The camera-captured images are analyzed to track 
the user in the field of view of the camera before 
transformation to mimic a mirror
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Claim Construction

4

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

IPR2024-00810: Petition (Paper 1), 13-14;  Patent Owner’s Preliminary Response (Paper 17), 10-11; 
IPR2024-00810: Institution Decision (Paper 20), 11-13; Patent Owner’s Response (Paper 27), 9-14; 
IPR2024-00810:  Petitioners’ Reply (Paper 32), 1-7; Patent Owner’s Sur-reply (Paper 37), 2-8;
IPR2024-00810: 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. 1034), 75:7-86:17.
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Claim Construction: “Mirror Tracking Mode”

5

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 tracking mode” 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

6

IPR2024-00810: Patent Owner’s Response (Paper 27), 13-14; Patent Owner’s Sur-reply (Paper 37), 7.
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Patent Owner’s Expert “Did Not Analyze the Construction”

7DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Forsyth Tr. (Ex. 1034), 76:3-7, 78:6-18, 85:6-86:1.

IPR2024-00810: Forsyth Tr. (Ex. 1034), 81:19-82:3

IPR2024-00810: Forsyth Tr. (Ex. 1034), 92:8-12. 
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Patent Owner’s Expert Applied Three-Part Construction

8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Forsyth Decl. (Ex. 2013), ¶¶25-27.
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Claim Construction: “Adaptive Transformation Mapping”

9

Term Claim Language Patent Owner Petitioners

“adaptive 
transformation 
mapping”
’110-1[c] 

“apply adaptive 
transformation 
mapping to the 
stream of images . . . to 
generate modified 
images that appear to 
be captured from a 
different point of view 
of the camera’s actual 
point of view”

“continuously variable 
transformation mapping”

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

IPR2024-00810: Patent Owner’s Response (Paper 27), 14, citing Claim Construction Order (Ex. 2008), 37.
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’110 Patent - Grounds of Unpatentability

IPR2024-00810: Petition (Paper 1), 8; Institution Decision (Paper 20), 8, 29.

10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground Claims Challenged References 

1 1-6, 10-12, 16-17 Haan + Francois 
2 1-6, 10-12 Rosenberg + Park 
3 1-18 Geisner + Lizee 
4-5 Dependent claims Geisner added to combinations 1-2

All claims of the ’110 Patent are challenged

Claim 1 is the only independent claim 

Patent Owner has not separately argued any dependent claims
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’110 Patent - Representative Claim 1

11

Independent Claim 1 Disputed?
1[Pre] A computerized method for operating a display system, the display system 
having a camera, a monitor, and a processor, the method comprising: NO

1[a] operating the camera to generate a stream of images of the user; NO

1[b] operating the processor to detect the presence of the user in the stream of 
images; NO

1[c] operating the processor to apply adaptive transformation mapping to 
the stream of images captured by the camera to generate modified images 
that appear to be captured from a different point of view of the camera's 
actual point of view; and, 

YES

1[d] displaying the modified images on the monitor; NO

1[e] wherein the different point of view corresponds to an image taken from 
a different angle and a different distance than the actual images captured by 
the camera; and

YES

1[f] wherein during mirror tracking mode the processor utilizes the angle of 
the images captured by the camera and applies parametric input for a 
mapping transformation that changes imaging perspective of the images 
captured by the camera. 

YES

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Petition (Paper 1), 22-46, 52-67, 73-91; Patent Owner’s Response (Paper 27), 14-60;
IPR2024-00810: Petitioners’ Reply (Paper 32), 7-26; Patent Owner’s Sur-reply (Paper 37), 8-24.

“mirror tracking”

“different 
point of view”
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“Mirror Tracking Mode” limitation is obvious over three 
combinations
– Rosenberg and Park 

– Haan and Francois 

– Geisner and Lizee

“Mirror Tracking Mode” (Limitation 1[f])

12DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Petition (Paper 1), 44-46, 64-67, 89-91; Patent Owner’s Response (Paper 27), 14-55;
IPR2024-00810: Petitioners’ Reply (Paper 32), 7-15, 17-20, 22-25; Patent Owner’s Sur-reply (Paper 37), 8-19, 21-24. 
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“Mirror Tracking Mode” (Limitation 1[f])

13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No dispute the prior art 
renders this limitation 
obvious for all grounds

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

Rosenberg and Park 
render this limitation obvious

No YesAdopt Magistrate Judge’s
recommended three-part 

construction? 

IPR2024-00810: Petition (Paper 1), 44-46, 64-67, 89-91; Patent Owner’s Response (Paper 27), 14-55;
IPR2024-00810: Petitioners’ Reply (Paper 32), 7-15, 17-20, 22-25; Patent Owner’s Sur-reply (Paper 37), 8-19, 21-24;
IPR2024-00810: Claim Construction Order (Ex. 2008), 41.
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“Mirror Tracking Mode” (Limitation 1[f])

14DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No dispute the prior art 
renders this limitation 
obvious for all grounds

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

Rosenberg and Park 
render this limitation obvious

No YesAdopt Magistrate Judge’s
recommended three-part 

construction? 

IPR2024-00810: Petition (Paper 1), 44-46, 64-67, 89-91; Patent Owner’s Response (Paper 27), 14-55;
IPR2024-00810: Petitioners’ Reply (Paper 32), 7-15, 17-20, 22-25; Patent Owner’s Sur-reply (Paper 37), 8-19, 21-24;
IPR2024-00810: Claim Construction Order (Ex. 2008), 41.
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Rosenberg Discloses a “Mirror Tracking Mode” Like the ’110 Patent

15

IPR2024-00810: ’110 Patent (Ex. 1001), 25:31-50; Petition (Paper 1), 64-67; 
IPR2024-00810: Rosenberg (Ex. 1006), [0025]; Karam Decl. (Ex. 1003), ¶¶270-271. 

’110 Patent Rosenberg

DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPage 15 of 31



Rosenberg Discloses “Mapping Transformation” Like the ’110 Patent

16

Rosenberg’s flipping and scaling disclose “mapping transformation” as 
disclosed in the ’109 and ’110 patents

’110 Patent

’109 Patent Rosenberg

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: ’110 Patent (Ex. 1001), Claim 2; ’109 Patent (Ex. 1021), 24:1-9; Petition (Paper 1), 64-67; 
IPR2024-00810: Rosenberg (Ex. 1006), [0025], [0077]; Karam Decl. (Ex. 1003), ¶¶ 270-271. 
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Park Discloses “Mapping Transformation” to Correct Distortion

17

Park corrects perspective distortion by performing 
image compensation (“mapping transformation”) 
based on the tilt angle of the camera

Park uses the tilt angle of the camera and applies 
parametric input for the mapping transformation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Petition (Paper 1), 64-67; Petitioner’s Reply (Paper 32), 16-22; 
IPR2024-00810: Karam Decl. (Ex. 1003), ¶¶270-275; Park (Ex. 1011), FIGS. 1A-1C, 5-6B, 9-10B, [0003], [0007], 
[0010], [0014], [0034], [0036], [0050]-[0051], [0060]-[0061].
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Motivation to Combine Rosenberg and Park for “Mirror Tracking Mode”

Rosenberg’s image would have perspective distortion due to camera position or 
varied eye level

One skilled would have been motivated to address the perspective distortion in 
Rosenberg’s mirror tracking mode by Park’s compensation to display a realistic 
mirror image 

18

IPR2024-00810: Petition (Paper 1), 52-56, 64-67; Rosenberg (Ex. 1006), FIG. 5, [0077];
IPR2024-00810: Karam Decl. (Ex. 1003), ¶¶242-249, 270-276; Park (Ex. 1011), FIGS. 6A-6B.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Rosenberg’s mirror mimicking Park’s compensation

Rosenberg and Park disclose all that is needed for “mirror tracking mode” in claim 1.
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“Mirror Tracking Mode” (Limitation 1[f])

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No dispute the prior art 
renders this limitation 
obvious for all grounds

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

Rosenberg and Park 
render this limitation obvious

YesAdopt Magistrate Judge’s
recommended three-part 

construction? 

No

IPR2024-00810: Petition (Paper 1), 44-46, 64-67, 89-91; Patent Owner’s Response (Paper 27), 14-55;
IPR2024-00810: Petitioners’ Reply (Paper 32), 7-15, 17-20, 22-25; Patent Owner’s Sur-reply (Paper 37), 8-19, 21-24;
IPR2024-00810: Claim Construction Order (Ex. 2008), 41.
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Dr. Karam’s Declaration Describes Mirror Mimicking Consistent with 
Three-Part Construction

20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“reversed reflection” 

“double the distance,” “same size”

IPR2024-00810: Karam Decl. (Ex. 1003), ¶¶53, 64-66. 
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Dr. Karam’s Declaration: Rosenberg Discloses Emulating a Traditional 
Mirror Consistent with Three-Part Construction

21

IPR2024-00810: Petition (Paper 1), 64; Karam Decl. (Ex. 1003), ¶¶114, 258, 265-266, 270. 

Rosenberg discloses “left-right inversion” and “scaling” that 
one skilled would have understood as meeting the three-part construction

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“reversed reflection” 

“double the distance,” “same size”
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IPR2024-00810: Karam Tr. (Ex. 2012), 192:1-23.

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

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Karam Tr. (Ex. 2012), 259:2-21.
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Dr. Forsyth: Rosenberg “Teaches Away” 

23

IPR2024-00810: Petitioners’ Reply (Paper 32),19; Forsyth Decl. (Ex. 2013), ¶¶103-106, 111-112;
IPR2024-00810: Patent Owner’s Sur-reply (Paper 37), 17; Rosenberg (Ex. 1006), [0039], [0081], [0087], [0091], [0101];
IPR2024-00810: Petitioner’s Opposition to Motion to Strike (Paper 45), 1-10.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Forsyth Rosenberg
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Dr. Karam’s Reply Declaration Responds to Dr. Forsyth’s Testimony

24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“reversed reflection” 

IPR2024-00810: Karam Reply Decl. (Ex. 1033), ¶¶9, 13;  
IPR2024-00810: Straka (Ex. 1037), 3.1, FIG. 1(b);
IPR2024-00810: Petitioner’s Opposition to Motion to Strike (Paper 45), 1-10.
 

“same size”

“double the distance”
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Dr. Karam’s Reply Declaration Responds to Dr. Forsyth’s Testimony

25

IPR2024-00810: Karam Reply Decl. (Ex. 1033), ¶¶13-14; Rosenberg (Ex. 1006), FIG. 5, [0077];
IPR2024-00810: Petitioner’s Opposition to Motion to Strike (Paper 45), 1-10.

Rosenberg discloses 
“reversed reflection” 

Rosenberg discloses “double 
the distance” and “same size”
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“Mirror Tracking Mode” Limitation 1[f]: Haan/Francois

26

IPR2024-00810: Petition (Paper 1), 44-46; Haan (Ex. 1005),  FIG. 2, [0075]-[0076], [0080]-[0082], [0089]-[0094];  
IPR2024-00810: Karam Decl. (Ex. 1003), ¶207. 

Haan discloses a dual mode digital 
mirror that transitions between a 
reflective mode and a display mode 
that displays a mirror image  
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Haan Discloses “Mapping Transformation” in “Mirror Tracking Mode”

27

Haan discloses performing rotation and resizing transformations if the user is 
“within a range of angles and/or positions” (“mirror tracking mode”)

– Haan’s rotation transformation is based on face orientation and changes imaging perspective; 
Haan’s resizing transformation is based on user distance

– Haan’s transformations apply parametric input (signal S indicative of e.g., face orientation, 
distance) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Petition (Paper 1), 44-46; Haan (Ex. 1005), FIGS. 6, 8 (annotated), [0014]-[0015], [0058]-[0059], [0097]; Karam Decl. (Ex. 1003), ¶¶208-210.
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“Different Point of View” (Limitations 1[c], 1[e])

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Different Point of View” limitations are obvious over three 
combinations
– Rosenberg and Park 

– Haan and Francois 

– Geisner and Lizee 

IPR2024-00810: Petition (Paper 1), 35-44, 58-64, 81-89; Patent Owner’s Response (Paper 27), 27-30,39-45, 53-55;
IPR2024-00810: Petitioners’ Reply (Paper 32), 7-25; Patent Owner’s Sur-reply (Paper 37), 16, 19-22, 25.
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“Different Point of View”: Rosenberg and Park 

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Rosenberg’s scaling and zooming transformations change an image’s 
magnification so that the image appears to be captured at a different distance

IPR2024-00810: Petition (Paper 1), 58-64; Rosenberg (Ex. 1006), FIGS. 5, 10, 11, [0050], [0077], [0100]; 
IPR2024-00810: Karam Decl. (Ex. 1003), ¶¶253-257, 262-268; see id., ¶¶65-67. 
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“Different Point of View”: Rosenberg and Park 

30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Park’s compensation corrects the perspective distortion in the 
image so that the modified image appears to be captured at a 
different angle 

IPR2024-00810: Petition (Paper 1), 58-64; Park (Ex. 1011), FIGS. 6A-8, [0026]-[0028], [0050]-[0051], [0059]-[0061], [0075];
IPR2024-00810: Karam Decl. (Ex. 1003), ¶¶253-257, 262-268; see id., ¶¶65-67.
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“Different Point of View”: Haan and Francois 

31

Haan’s transformations generate images that appear to be captured from a 
different point of view:

– Haan’s rotation transformation rotates the viewpoint so that the displayed image appears to be 
taken from a different angle than the actual camera position

– Haan’s resizing transformation changes an image’s magnification so that the image appears to 
be taken at a different distance than the actual distance from the camera to the viewer 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

IPR2024-00810: Petition (Paper 1), 35-44; Haan (Ex. 1005), FIGS. 3, 6, 8 (annotated), [0014], [0027]-[0015], [0058]-[0064], [0070]-[0076], [0097]; 
IPR2024-00810: Karam Decl. (Ex. 1003), ¶¶172-187, 191-204. 
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