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Instituted Ground

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 2

Claims 35 U.S.C. § Prior Art

1-15 103 Salah, Carrier, and Maninis



The ’409 Patent

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 3

EX1001, Abstract, 1:22-28, 16:15-43



Claim 1

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

1. A method for acquiring an image of a dental arch of a patient, said method comprising the 
following steps:

a′) activation of an image acquisition apparatus so as to acquire an image, called “analysis image”, of 
said arch;

b′) analysis of the analysis image by means of a deep learning device trained by means of a learning 
base;

c′) determination, for the analysis image, as a function of the results of the analysis in the preceding 
step, of a value for an image attribute;

d′) comparison of said image attribute value with a setpoint;

e′) sending of an information message as a function of said comparison, the information message 
being related to the quality of the image acquired or to the position of the acquisition apparatus in 
relation to said arch or to the setting of the acquisition apparatus or to the opening of the mouth or to 
the wearing of a dental appliance, or to a combination thereof,

to check whether the analysis image respects the setpoint and, if it does not respect the setpoint, to 
guide the operator in order for him or her to acquire a new analysis image.
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Claim Construction: Petition

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet. 15-18

Term Petition PO response

image attribute
encompasses attribute 
relating to image as a whole

No response

tooth attribute
any attribute related to a 
tooth

No response

analysis of the analysis 
image by means of a 
deep learning device 
trained by means of a 

learning base

function: analyzing an 
image
structure: a device 
comprising a deep learning 
neural network trained 
with a learning base 

No response
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Claim Construction: Patent Owner

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

POR 13-17; Reply 2-4; EX1037, 62:10-63:11

Term POR Effect

deep 
learning 
device

a computer program or algorithm
No effect on petition 
grounds

real time 
(claim 14)

occurring while the image 
acquisition process is still underway

No effect on petition 
grounds

tooth shape 
parameter 
(claim 4)

not a tooth contour
Not argued to be 
relevant in POR
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Salah

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1008, [54], [72], 27:19-28:10, 34:8-36:14; Figs. 6a-b; 
EX1012
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Carrier

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1005, Title, ¶¶108, 128, Figs. 3A-B; EX1006, Title, ¶¶63, 81; Figs. 3A-3B
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Maninis

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1007, Abstract, 2, 13; see also id., 11-12, Tables 4-7

9



Maninis

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1007, 9, 11-13, Figs. 10, 16; see also id., Tables 4-7
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Proposed Combination

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1002, ¶¶81, 85-86; Pet., 18-24; EX1008, 27:19-28:10

• Acquisition of dental images, as taught by Salah;

• Guided using the edge detection and object recognition of Carrier to align overlay 
and ensure all required teeth are visible;

• Implemented using deep learning device as taught by Maninis
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Carrier is Prior Art

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 8-11; EX1002, ¶¶48-61; Reply 4-5

• Petition relies on material undisputedly taught in Carrier Provisional.

• Under Penumbra, Inc. v. RapidPulse, Inc., IPR2021-01466, Paper 34 at 32 (Mar. 
10, 2023) (precedential, §II.E.3), Carrier is prior art.

• PO argues that Carrier Provisional does not support Carrier Publication’s claim 
elements of

- “a mobile application on a mobile device associated with a patient”; and

- “guiding a patient.”

• PO admits Carrier Provisional teaches these elements for a cell phone’s user, but 
argues that the Carrier Provisional only discloses dental professionals taking 
photos
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Carrier is Prior Art

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

EX1006, ¶¶55, 62; EX2030, ¶75; EX1038, 11-15 

Dr. Kusnoto:

Carrier Provisional:
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Patients Can Take Carrier Provisional’s Images

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Reply 4-5; EX1035, ¶¶32-33; EX2030, ¶55; EX1006, ¶75, Fig. 5D.

Dr. Kusnoto:

Dr. Valley:

Carrier Provisional:
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Maninis is Prior Art

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 10-11; EX1007, 1; EX1002, ¶¶62-67; EX1021; EX1022, 3; Reply, 6; EX1023; EX1024; EX1025; Paper 35

• No dispute on date of submission for publication (months before earliest claimed 
priority date of July 21, 2017):

• No dispute materially identical version (EX1021) published prior to April 28, 2017. 
See Valve Corp. v. Ironburg Inventions Ltd., 8 F.4th 1364, 1370-71 (Fed. Cir. 2021).

• Archived policy demonstrates publication no later than May 2, 2017:

• Advanced Micro-Devices, Inc., 848 F.2d 1560, 1569 (Fed. Cir. 1988): “Evidence of 
routine business practice can be sufficient to prove that a reference was made 
accessible before a critical date.”
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Rationale to Combine

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Pet., 18-24; EX1002, ¶¶77-87

• Salah and Carrier provide complementary teachings to acquire dental images

- Carrier provides specific details regarding how to effectively assess alignment, directly 
applicable to supplement Salah’s imaging methods

- Carrier’s techniques expected to ensure high-quality images

- Predictable combination, with Carrier providing detailed methods to guide users and assess 
image acceptability to acquire dental images as taught by Salah

• Further combination with Maninis provides state-of-the-art edge and object detection to 
accomplish overlay alignment and to ensure required teeth are visible

- Maninis’s techniques broadly applicable and expected to improve performance

- Maninis teaches its techniques represent current trend in computer vision

- Carrier openly invites use of known edge detection and object recognition techniques

- Salah teaches use of deep learning for detecting “discriminant information” including tooth 
edges

• Combination would “adapt Salah and Carrier’s image acquisition device to employ a deep 
learning architecture as taught by Maninis, trained on images relevant to Salah’s and Carrier’s 
dental imaging applications,” with reasonable expectation of success
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Salah Not Superior to Carrier

Pet., 10, 21; EX1002, ¶¶49, 81; POR, 46, 58; Reply, 11

• PO argues, citing Salah’s “registration marks,” that “Carrier’s technique does not 
provide the ‘same function’ as Salah’s—Carrier’s is significantly worse, and its 
adoption would have been detrimental to the operation of Salah”

• This ignores Salah’s teachings:

• PO concedes “Carrier further teaches that such an overlay can be used to capture 
high quality dental photographs….”

17IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Salah Not Superior to Carrier

POR, 47; Reply, 12-13; EX1035, ¶¶43-44; EX1038, 78:10-21

• Registration marks would move substantially relative to the teeth, making them less reliable 
than alignment to teeth themselves.

Dr. Valley:

Dr. Kusnoto:

18IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Salah Not Superior to Carrier

Reply, 12-13; EX1035, ¶42; EX1038, 78:10-21

Dr. Foroosh:

• Registration marks provide fewer pixels, reducing alignment reliability.

19IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Combination with Maninis Works as Proposed

Pet., 23-24, 33-34; EX1002, ¶¶83, 85-86, 117; Reply, 7-8; EX1048, ¶¶23-28; 
EX1037, 104:11-19, 107:2-17, 03:14-104:10, 118:13-119:11; POR, 41

• PO argues: “Maninis COB neural network is incapable of determining what [depicted] objects 
might be”

• Dr. Mongan admits he uses the term “COB neural network” to exclude Maninis’s teachings of 
using COB in a pipeline for object classification (e.g., in Maninis section 6, pp. 11-12)

• The petition proposed using Maninis’s deep learning architecture to detect contours and also to 
classify objects

20IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



POSAs Motivated to Use Deep Learning:
PO’s Speed Concerns Meritless

See also EX1048, ¶¶41-42; POR, 53-54

• PO argues deep learning “analysis could take more than 6 seconds on a mobile 
device,” or “could easily take twice as long,” which “would have precluded real time 
feedback to guide the user on their mobile phone, effectively rendering those 
alignment techniques unusable”

• However, the claims separately recite a “deep learning device” and an “image 
acquisition device”—nowhere do the claims require the deep learning device to be 
run on a mobile device

• As the institution decision recognized, the petition did not limit the combination to 
a deep learning device (e.g. neural network architecture) running on a cell phone

21

ID, 32:

Pet., 30:

Pet., 31:

IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



POSAs Motivated to Use Deep Learning:
PO’s Speed Concerns Meritless

Reply, 16-18; EX1048, ¶¶43-44, 46-47; see also Pet., 34; EX1002, ¶118 
(adjusting Maninis’s neural network straightforward based on POSA’s skill)

• Petition presented mappings with two distinct types of image attributes, each of 
which would individually satisfy all claim elements (edge-overlay distances and 
presence of all required teeth)

- PO’s slow-processing arguments fail to address required-teeth mapping, which 
provides feedback to re-take photos

• POSAs had ample tools to implement neural networks on mobile devices that 
provide fast processing

• Image classifiers taught by Maninis used only minimal time (e.g., 60 ms/image for 
Faster R-CNN)

• POSAs accounted for increasing computing power when developing software

22IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



No Efficiency Improvement in ’409 Patent

EX1007, Abstract, 9, 13; EX1001, 16:15-43; Reply/Pet.

Maninis improves over 
state-of-the-art:

’409 patent relies on known, 
generic deep learning:

23IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



• Dr. Mongan admits estimates based on unneeded steps:

• Dr. Foroosh:
Costs not an issue regardless:

No Deterrence from Training Costs

Reply, 19-20; EX1038, 81:20-25, 88:9-17, 91:9-18; EX1049, ¶¶50-56

24IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Carrier Teaches Detecting Required Teeth

Pet., 41; EX1006, ¶81; EX1005, ¶128; EX1035, ¶¶39-40; see also Reply, 20-22; EX1048, ¶¶47-63; EX1002, ¶137.

Carrier:

Dr. Valley:

Petition:

25IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Claim 7

Pet., 15-16, 50-52; Reply, 23-24; EX1002, ¶¶73-74, 183-211; EX1001, 26:16-26

…creation of a learning base comprising more than 1000 images of dental arches, or 
“historical images”, each historical image comprising an attribute value for at least one 
image attribute, or “image attribute value”…

• Every image of teeth has attribute values for image attributes, such as the set of teeth 
depicted in the image

• Claim recites no requirements regarding presence or manner of labels

• Pixelwise labeling of tooth numbers for each depicted tooth is a labeling of an image 
attribute value

• Image attribute value can
be a set of depicted teeth:

26IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Claims 8-9

• PO: “Petitioner identifies no motivation to” practice the claimed step of “transferr[ing] 
information from the 3D model to the updated images,” however:

- PO argues lack of express disclosure but ignores the petition’s obviousness case, 
showing it was obvious to label using tooth numbers

- PO has no response to evidence showing labeling of images using 3D models

- PO faults petition for not providing a reason for doing what Salah expressly 
teaches—acquiring images and matching them to 3D models

Pet., 52-65; Reply, 24-26; EX1002, ¶¶183-211;
EX1008, 23:4-8, Fig. 4d; EX1013, 3689-90; EX1014, 3198, 3200-01

27IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Claim 14

Pet., 68-70; EX1006, ¶63; EX1005, ¶108; EX1008, 27:21-28:2; 
EX1002, ¶¶227-28; EX1048, ¶17; EX1037, 62:10-63:11; Reply, 3, 26

14. The method as claimed in claim 1, in which said analysis image is analyzed and 
checked in real time.

• Salah and Carrier expressly teach checking and feedback in real time

• Petition proposed combination providing feedback during image acquisition

• Dr. Mongan conceded PO’s construction of real time is satisfied so long as feedback 
is received during image acquisition:

28IPR2023-01369 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Motion to Exclude Should be Denied

• EX1031:

- Timely

- No evidentiary basis for exclusion alleged

• EX1022, EX1023, EX1025, EX1026:

- Authenticated by EX1031

- Not hearsay

- Subject to hearsay exceptions under FRE 803(3), 803(6), and 807

• EX1002, paragraphs 62-67:

- Based on personal knowledge

- Corroborated by admissible exhibits

- Supported by computer science expertise (EX1002, ¶66; EX1029, ¶3)

Paper 35
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