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I. INTRODUCTION

Patent Owner United Services Automobile Association (“USAA”)
respectfully requests that the Director exercise discretion to deny institution of
Fifth Third Bank, N.A.’s (“Fifth Third”) Petition for inter partes review of U.S.
Pat. No. 12,159,310 (“the *310 Patent”).

First, the Petition should be denied under Section 325(d) because a child
application of the 310 Patent with broader claims encompassing the claims of the
’310 Patent was granted as U.S. Pat. No. 12,505,414 (see Ex. 2005) in which the
Examiner considered all references of Grounds 1-4 of the Petition, including the
Meier and Goyal references.

Second, the Petition should be denied under Section 325(d) because Meier
and Goyal are cumulative of the Byrne reference (see Ex. 2008) that was applied
by the Examiner and overcome during the prosecution of the >310 Patent.

Third, institution should be denied because Fifth Third has made no showing
that the Examiner committed a material error during prosecution.

Fourth, institution should be denied because the Petition is premised on the
facially deficient expert declaration of Dr. Hart (Ex. 1078) that merely incorporates
by reference the opinions in a declaration of a different expert, Dr. Lopresti (Ex.
1002), submitted by a different petitioner in IPR2025-01326. The significant

witness availability and due process concerns strongly weigh in favor of denial.
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Fifth, institution should be denied because USAA has settled expectations
from having made a substantial investment over many years in its remote mobile
deposit patents by developing the invention, practicing the invention, licensing the

invention, and policing the patented technology in the United States.

II. THE INVENTION OF THE 310 PATENT: MOBILE REMOTE
DEPOSIT WITH AUTO-CAPTURE

USAA has been proudly serving members of the military across the globe
since 1922. Ex. 2004, Iq 8-11. In serving the military community, USAA has
worked to innovate to serve the needs of its members, who may not be able to get
to a bank branch, particularly if they are out to sea or deployed outside the country.
USAA employs more than 38,000 people focusing on helping over 14 million
members of these military families achieve financial security. Id.

In about 2004, USAA invested substantial research and development
resources into developing systems and methods that would provide USAA’s
members with a real-time capability to deposit a financial instrument from just
about anywhere. Id., | 11. This effort resulted in a prototype developed by 2005
and the launch in 2006 of a consumer remote check deposit system known as

Deposit@Home®, enabling the remote deposit of checks from a member’s home.
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In 2009, USAA continued its innovation with the development and launch of
an application known as Deposit@Mobile®, which today is available and used
worldwide on devices such as iPhones, iPads, and Android-based mobile devices.
For the first time in banking history, USAA’s patented systems allowed customers
to deposit checks anytime, anywhere by capturing images using a mobile phone.
USAA’s inventors further innovated its Deposit@Mobile® application to provide
for the “auto-capture” of check images based on real-time analysis of monitoring
criteria, which resulted in a significant reduction in the percentage of rejected
check deposits. Id. See Ex. 2010, 97:2-10 (pdf page 9). The auto-capture
innovation is recited in each of the independent claims of the 310 Patent.

All told, USAA invested many millions of dollars and thousands of
employee-hours in the development and implementation of these mobile remote
deposit technologies. Id., | 12. The 310 Patent emerged from the technical
innovation USAA achieved with its revolutionary Deposit@Mobile® product.
USAA’s conception of the patented invention overcoming the problems with
conventional remote deposit solutions is discussed below.

Prior to USAA’s invention, it was known that a check image could, in
theory, be captured by a mobile device and sent to a bank for deposit. 310 Patent,

1:27-34. The problem was that humans could not reliably take pictures of sufficient
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quality for automated processing by the banking system. *310 Patent, 1:34-39. The
need for reliable “detection and extraction of information” from a check image
(id.) captured by a user became a bigger challenge with the passage of the Check
21 Act in 2003 that required that a substitute check image “accurately represent[]
all of the information on the front and back of the original check.” 12 U.S.C. §
5003(2)(A); 12 C.F.R. § 229.51(a)(1).

In 2004, the Financial Services Technology Consortium (FSTC) published a
report entitled “Image Quality and Usability Assurance- Phase I’ identifying
sixteen different types of defects in check images that lead to deposit failures when
processed by the back end banking system. Ex. 2007, 11. The wide range of failure
mechanisms at the back end presented a significant challenge as to how a mobile
device at the front end could capture images of sufficient quality to survive back
end processing. As explained in the *310 Patent, the problem was that human users
of mobile devices could not reliably take pictures of checks of sufficient quality for
digital image processing by the banking system. *310 Patent, 1:34-39. Indeed,
white papers indicated that the human eye did not have the ability to distinguish
between a check image that would meet digital processing criteria in the banking

system and one that would not. Ex. 2006 (Controlling Image Quality), 4 (Fig. 3);



Case IPR2026-00279
U.S. Pat. No. 12,159,310
Ex. 2007, 6 (Fig. 2). This was a major impediment to viable remote mobile check
deposit processing.

The *310 Patent provided a solution to this problem. Banks were initially
skeptical, and industry observers predicted that “many banks might pass on the
1dea.” Ex. 2004 (Complaint in USAA v. Regions Bank, 7 ({ 22)). However,
USAA’s Deposit@Mobile® product successfully implemented the invention and
went on to receive widespread industry recognition and praise. Id., 7-8 ({] 22-24).

The *310 Patent is directed to a method for remote mobile check deposit
with auto-capture provided by a downloaded app that causes a mobile device to
analyze live video of a check against specified image quality monitoring criteria.
When a video frame is identified as meeting the criteria, the device automatically
captures that video frame. The extracted check image is then subjected to further
processing operations to extract and validate various fields, and then the payable
amount is credited to the user’s bank account. See, e.g., ’310 Patent, CI. 1.

The invention’s feature that the check image must meet specified quality

parameters before it is automatically captured by the mobile device leads to a
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reduction in the number of failed check deposits by 50% or more.' This significant
improvement to the technology benefits customers and banking systems (e.g.,

payee’s bank, intermediary bank, Federal Reserve bank, payor’s bank).

I1I. THE DIRECTOR SHOULD DENY INSTITUTION PURSUANT TO
SECTION 325(D).

A.  The ’414 Child Patent With Claims Encompassing the Claims of
the ’310 Patent Was Issued Over the References of Grounds 1 and
3 Including Meier and Goyal.

Grounds 1 and 3 challenge all independent claims of the >310 Patent. Pet., 7.
Ground 1 is based on the combination of Garcia, Luo, Meier, and Cohen. /d.
Petitioner acknowledges that Garcia, Luo, and Cohen were of record and
considered by the Examiner during prosecution of the *310 Patent. Pet., 5-6.
Ground 3 challenges the independent claims based on the combination of Garcia,
Luo, Goyal, and Cohen. Petitioner acknowledges that all references of Ground 3
except Goyal were of record and considered by the Examiner. Pet., 5-6.

Thus, for the grounds challenging the independent claims of the *310 Patent,

all references were considered during prosecution except for Meier and Goyal.

! For example, the check deposit failure rate for USAA in November 2014
was reduced by more than 50% when the invention was implemented. See Ex.

2010 (Trial Transcript, inventor Michael Beuche, Jr.), 97:2-10 (pdf page 9).
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U.S. Pat. No. 12,505,414 (“the ’414 Patent”) was filed as a continuation of
the *310 Patent. Ex. 2005 (cover, field 63). Claim 1 of the 414 Patent is
substantively the same as Claim 1 of the >310 Patent, except it is broader because it
does not require limitations 1(m)-1(o) for providing feedback to the user when a
video frame does not meet the monitoring criteria. Compare Cl. 1, ’414 Patent,
with Cl. 1, ’310 Patent. Claim 1 of the ’414 Patent thus encompasses Claim 1 of
the *310 Patent.”

During the prosecution of the 414 Patent, the Examiner considered each of
the Ground 1 references including Garcia, Luo, Meier, and Cohen, and found
Claim 1 to be patentable over them. 414 Patent, References Cited, 5 (Garcia), 9
(Luo), 22 (Meier), and 8 (Cohen). Likewise, the Examiner found Claim 1 to be
patentable over the Ground 3 combination that substitutes Goyal for Meier. 414
Patent, References Cited, 22 (Goyal).

Thus, the issuance of the 414 Patent demonstrates that the challenged
claims of the *310 Patent are valid over the grounds including Meier and Goyal.

Accordingly, conducting an IPR trial to reevaluate the *310 Patent would be a

2 The other independent claims of the *414 Patent encompass the remaining

independent claims of the 310 Patent.
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waste of Office resources because the Examiner has already determined that claims
in the 414 Patent encompassing those of the 310 Patent were patentable over all
references in Grounds 1 and 3.

Moreover, Petitioner has not established—or even asserted—that the
Examiner committed material error during the prosecution of the >310 Patent or the
"414 Patent.

For the above reasons, the Director should deny the Petition.

B. Meier and Goyal Are Also Cumulative of the Prasad ’562

Reference Applied And Overcome During Prosecution of the ’310
Patent.

There is an alternative basis for denial under Section 325(d): The “new”
references of Meier and Goyal are cumulative over the Prasad *562 Patent (see Ex.
2002) applied by the Examiner and overcome during examination of the *310
Patent.

1. Ground 1 - Garcia, Luo, Meier, and Cohen

Ground 1 asserts Garcia, Luo, Meier, and Cohen against the independent
claims of the *310 Patent. All references except Meier were of record and
considered by the Examiner during prosecution, as admitted by Petitioner. Pet., 5-

6.
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Meier was added by Petitioner for its purported teaching of a downloaded
application on a mobile device with APIs providing access through an abstraction
layer to control a camera to process video. Pet., 22, 29, 39-41.

However, Meier 1s cumulative of the Prasad ’562 reference (Ex. 2002)
considered and applied during examination of the 310 Patent. The Examiner
applied Prasad 562 as allegedly teaching a downloadable application on a mobile
device with APIs providing access through an abstraction layer to control a camera
to process video. See Ex. 1033 (FH *310 Patent), 179-180. Specifically, the
Examiner asserted that Prasad 562 disclosed an “application that when delivered
to the client 320 will execute. . . [by] operat[ing] through a software abstraction
layer, such as an application programming interface (API).).” Id., 179. The
Examiner asserted that Prasad 562 teaches that the downloaded app would control
a camera to process video. Id., 180 (processing camera video images using an
algorithm).

Accordingly, Meier is cumulative of the Prasad 562 reference. This is very
significant because Prasad *562 was applied and overcome for the issued claims.
In the August 30, 2024, non-final Office Action, the Examiner applied Prasad 562
to reject certain claims, while determining that other claims including pending

dependent Claim 2 were patentable over Prasad *562. Ex. 1033 (FH), 176-186.
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Patent Owner amended the claims to include the limitations of Claim 2, which
resulted in the issued independent claims of the *310 Patent. Ex. 1033, 193-211.
Therefore, the Ground 1 combination of Garcia, Luo, Meier, and Cohen
meets part one of the Advanced Bionics framework, which shifts the burden to
Petitioner to establish that the Examiner made a material error. Ecto World, LLC v.
RAI Strategic Holdings, Inc, IPR2024-01280, Paper 13 (Director May 19, 2025)
(prec.), 4. Petitioner has not alleged, let alone established, any material error on the
part of the Examiner.
The case for denial under Section 325(d) is particularly compelling because
the child 414 Patent with broader claims was issued over all four references of
Ground 1, as explained in Section III.A.

2. Ground 3 - Garcia, Luo, Goyal, and Cohen

Ground 3 consisting of Garcia, Luo, Goyal, and Cohen is asserted against
the independent claims of the *310 Patent. Pet., 7. In other words, Goyal is
swapped for Meier.

Like Meier, Goyal is cited by Petitioner as allegedly teaching a downloaded
application on a mobile device with APIs providing access through an abstraction

layer to control a camera to process video. Pet., 25, 73-74.

10
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For the same reasons as Meier, Goyal is cumulative over Prasad ’562.
Petitioner has not alleged, let alone established, that the Examiner committed
material error. The Director should deny the Petition pursuant to Section 325(d).

C. Meier and Goyal Are Also Cumulative of Another Reference,
Byrne, Considered During Prosecution.

The Section 325(d) inquiry is holistic and is decided by the Director by
considering all relevant facts and evidence. TankLogix, LLC v. SitePro, Inc.,
IPR2025-00761, Paper 10 (Director Sept. 3, 2025), 2-3. In that light, the case for
denial is particularly compelling because Meier and Goyal are cumulative of
another reference of record in addition to the Prasad ’562 reference addressed
above in Section IIL.B.

Byrne, U.S. Pat. Pub. No. 2006/0249567, entitled “Method and Apparatus
For Accepting Check Deposits Via the Internet Using Browser-Based Technology”
(Ex. 2008) was of record and was considered by the Examiner during prosecution
of the 310 Patent. 310 Patent (References Cited), 7. Bryne describes the
download of an application enabling the capture of a check image for processing
by a bank including the use of APIs to control a scanner. Byrne, Figs. 1, 4, 6,

[0041]-[0045], [0048].

11
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Meier is cumulative of Byrne. Indeed, Petitioner itself admits that Byrne is
“similar to Meier.” Pet., 33. This is because the Petition refers to “the combination
of Garcia with another prior art disclosure [Byrne] regarding downloaded
applications similar to Meier.” Id. (citing Ex. 1010, FWD in IPR2022-00076)
(emph. added).’ The referenced prior art disclosure is Byrne. See Ex. 1010, FWD
in [IPR2022-00076, 4, 15-17 (addressing Byrne).
Because Meier is cumulative of Byrne and the remaining references (Garcia,
Luo, and Cohen) of Ground 1 were considered by the Examiner, the Petition
should be denied pursuant to Section 325(d). As for Ground 3, the Goyal reference
1s cumulative of Byrne for the same reasons as Meier.

Accordingly, the Director should deny institution under Section 325(d).

3 Throughout the Petition, Fifth Third refers to prior IPR decisions on
different patents from different families involving different grounds. Those
decisions have no bearing on the grounds presented in this Petition against the 310
Patent. For example, referenced IPR2022-00076 involved a different patent from a
different family having different claimed inventions, and presenting different

grounds.

12
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D.  The Petition Should Thus Be Denied Because Meier and Goyal
Are Cumulative Of Multiple References Considered During
Prosecution.

Each of the two grounds challenging the independent claims of the *310
Patent contains three references that were already of record during prosecution.
Petitioner’s strategy was to try to avoid a Section 325(d) denial by adding a
reference to each ground that was not of record. Petitioner chose Meier and Goyal.
This kind of gamesmanship should not defeat a Section 325(d) challenge when the
added references are cumulative of art already applied by the Examiner and
overcome during prosecution. See Section III.B-C (Prasad 562, Byrne). The
additional fact that claims in the child *414 Patent were issued over Meier and
Goyal (Section III.A) confirms that it is not an appropriate use of Board resources
to conduct a trial to reconsider the 310 Patent.

E. Petitioner Does Not Demonstrate That Institution Would Be An
Appropriate Use of Board Resources.

In the context of Section 325(d), Petitioner must show that institution would
be an appropriate use of Board resources by demonstrating that the Examiner made
a material error. Advanced Bionics, LLC v. MED-EL Elektromedizinische Gerdite
GmbH, IPR2019-01469, Paper 6 (PTAB Feb. 13, 2020) (prec.), 10.

Even outside of the context of Section 325(d), Petitioner must establish that

conducting a trial is an appropriate use of Office resources. See, e.g., Dabico

13
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Airport Sols. Inc. v. AXA Power ApS, IPR2025-00408, Paper 21 (Director June 18,
2025) (inform.), 3 (“Petitioner does not provide any persuasive reasoning why an
inter partes review is an appropriate use of Office resources”); Amgen Inc. v.
Bristol-Myers Squibb Co., IPR2025-00601, Paper 9 (Director July 24, 2025)
(inform.), 3 (“Petitioner does not provide any persuasive reasoning why an inter
partes review 1s an appropriate use of Board resources”). In this case, Petitioner
does not establish that conducting an IPR trial is an appropriate use of Board’s

limited resources.

F. Petitioner Failed to Petition for PGR.

Fifth Third’s failure to challenge the 310 Patent via PGR should also be
given consideration. Fifth Third must have had knowledge of the 310 Patent given
the significant publicity surrounding USAA’s enforcement campaign against major
banks over more than seven years. See Section V, infra. For example, the 310
Patent was publicly asserted against Regions Bank on January 28, 2025. Yet, Fifth
Third did not submit a petition for PGR, which is significantly favored over
petitions for IPR. LifeVac LLC v. DCSTAR Inc., IPR2025-00454, Paper 11
(Director July 11, 2025) (prec.), 2 (“petitions for post-grant review are favored”);
Multi-Color Corporation v. Brook & Whittle Ltd., PGR2025-00025, Paper 10

(Director July 16, 2025) (prec.). 2 (same).

14
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IV.  THE PETITION IS IMPROPERLY BASED ON AN EXPERT
DECLARATION THAT INCORPORATES BY REFERENCE A
DECLARATION OF A DIFFERENT EXPERT.

The nature and the extent of a petition’s reliance on expert testimony is a
consideration in whether to institute an IPR. See “Interim Processes for PTAB
Workload Management” (Mar. 26, 2025), 2.

Institution should be denied because the Petition is based on the expert
declaration of Dr. Hart (Ex. 1078, “Hart Decl.”) that merely incorporates by
reference the opinions set forth in a declaration from a different expert, Dr.
Lopresti, submitted by a different petitioner, Regions Bank, in IPR2025-01326 (see
Ex. 1002).

The entirety of Dr. Hart’s opinion on the *310 Patent is:

V.  OPINIONS REGARDING THE ’310 PATENT

17.  I'have reviewed the Lopresti Declaration, submitted in connection with
Regions Bank’s petition for inter partes review of the *310 patent (IPR2025-01326),
including the materials and exhibits cited therein. I fully agree with, and hereby

adopt as if set forth herein, the opinions set forth in the Lopresti Declaration.
Hart Decl., 6, 17.
Fifth Third’s expert does not submit any independent opinion of his own.
Instead, he incorporates by reference the opinions set forth in the 229-page

declaration of Dr. Lopresti. A one-sentence incorporation by reference is not expert

15
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testimony; instead, it is an attempt to import a different witness’s opinions into this
proceeding without presenting them as Fifth Third’s expert’s own sworn analysis.
Indeed, Fifth Third’s expert’s declaration is entitled to no weight. “Expert
testimony that does not disclose the underlying facts or data on which the opinion
1s based is entitled to little or no weight.” 37 C.F.R. § 42.65(a). In Xerox Corp. v.
Bytemark, Inc., IPR2022-00624, Paper 9 (Director Feb. 10, 2023 (prec.), 5, the
Director affirmed the denial of institution because the expert declaration provided
no technical detail, explanation, or supporting statements. In the case of Xerox, the
declaration was defective because it parroted the petition. If a declaration that
parrots the petition is entitled to no weight, Fifth Third’s expert’s declaration that
simply incorporates another expert’s declaration by reference is entitled to no
weight. Fifth Third’s expert Dr. Hart provides no testimony from which the
Director can determine what facts were considered, what analysis was performed,
what opinions he actually holds, and whether he independently applied the prior art
to the challenged claims.
This IPR2026-00279 proposed by Fifth Third is no longer in a joinder
posture because IPR2025-01326 initiated by Regions Bank was terminated.

Accordingly, Fifth Third’s Petition and its expert’s declaration—standing on their

16
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own—must demonstrate that institution is warranted. That is not possible when
Fifth Third’s expert provided no opinions of his own.

Fifth Third asks the Director to treat Dr. Lopresti’s 229-page declaration as
if it were Dr. Hart’s testimony, without requiring Dr. Hart to identify the opinions
he actually holds, the facts he considered, and any independent reasoning he
applied. That is precisely the type of incorporation-by-reference practice that is
rejected by courts and the Office. Parus Holdings, Inc. v. Google LLC, 70 F.4th
1365, 1370-71 (Fed. Cir. 2023) (refusal to consider arguments incorporated by
reference from declarations); General Access Solutions, Ltd. v. Sprint Spectrum
L.P., 811 F. App’x 654, 657-58 (Fed. Cir. 2020). See 3M Co. v. Evergreen
Adhesives, Inc., 860 Fed.Appx. 724, 725-727 (Fed. Cir. 2021) (The Board is not to
be forced to “play archeologist with the record” because of incorporation by
reference); Microsoft Corp. v. DataTern, Inc., 755 F.3d 899, 910 (Fed. Cir. 2014)
(rejecting incorporation by reference as “fundamentally unfair”). See 37 C.F.R. §
42.6(a)(3) (“Arguments must not be incorporated by reference from one document
into another document.”)

If all that is not enough, there is the problem that, to the best of Patent
Owner’s knowledge, Dr. Lopresti has not been engaged by Fifth Third. If this IPR

1s instituted, Patent Owner will have to depose both Dr. Hart and Dr. Lopresti,

17
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which is extremely burdensome. Further, deposition of Dr. Lopresti will not be
obtainable via routine IPR discovery, raising significant witness availability and
due process concerns. A Petitioner should not be permitted to initiate a new IPR
proceeding on the back of a declaration from an expert who is not engaged and

who cannot be made available by Petitioner for cross-examination.

V. USAA’s SIGNIFICANT INVESTMENT IN THE INVENTION AND
DOMESTIC MANUFACTURE WEIGH IN FAVOR OF DENIAL.

Settled expectations may be established by Patent Owner’s significant
investment in the invention and efforts involving commercialization, marking,
licensing, and enforcement. Amgen Inc. v. Bristol-Myers Squibb Co., IPR2025-
00601, Paper 9 (Director July 24, 2025) (inform.) (recognizing that “an
extraordinary amount of investment, time, and resources dedicated to research,
development, trials, and regulatory approval” may support settled expectations,
even for a recently issued patent); Alliance Laundry Systems, LLC v. PayRange
LLC, IPR2025-00950, Paper 11 (Director Sept. 19, 2025) (denying institution
where, despite the patent’s relatively recent 2021 issuance, patent owner’s
evidence that it had licensed the challenged patent created settled expectations);

Intel Corp. v. Proxense LLC, IPR2025-00327, Paper 12 (Director June 26, 2025)
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(settled expectations where a patent has been “commercialized, asserted, marked,
licensed, or otherwise applied” in petitioner’s technology space).

This is the quintessential case for settled expectations based on USAA’s
significant investment in developing and practicing the invention, coupled with
licensing and other activity policing the patented technology in Petitioner’s
technology space of mobile banking. USAA invested many millions of dollars and
thousands of employee-hours in the development and implementation of its remote
mobile deposit auto-capture technology. See Ex. 2004 (Second Amended
Complaint) (“Regions Complaint™),  12. USAA has been practicing the patented
technology in the family of the 310 Patent for many years since the first
application was filed in August 2009.*

USAA has enforced these patents against multiple banks and has licensed

numerous banks. Regions Complaint, | 8, 11, 16-18, 22-24, 33, 36 (Wells Fargo),

* The original application of the *310 Patent family was App. No.
12/545,127 filed on August 21, 2009. USAA publicly launched the
Deposit@Mobile® product in 2009. Ex. 2009 (New York Times, “Bank Will Allow

Customers to Deposit Checks by iPhone,” Aug. 9, 2009).
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37 (PNC Bank), 38 (Truist Bank), 43 (license to Discover), 44 (license to Esquire
Bank), 45 (license to First Citizens Bank), 47 (marking).

Moreover, Patent Owner’s settled expectations are bolstered by USAA’s
domestic manufacturing activity for systems and processes covered by the 310
Patent. The Deposit@Mobile® invention was developed in USAA’s facilities in
the United States. Improvements to Deposit@Mobile®, which is embedded in the
USAA Mobile application, are developed in the United States. The patented
technology is provided to Apple’s App Store and Google’s Play Store, which allow
domestic banking customers to download the app to their devices and practice the
invention in the United States.

Accordingly, USAA’s activity in the United States developing the invention,
commercializing the invention, and distributing software embodying the invention

strongly weighs in favor of discretionary denial.

VI. CONCLUSION

For the foregoing reasons, the Director should deny institution.
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VII. CLAIMS APPENDIX®

I[pre] 1. A method enabling mobile check deposit auto-capture functionality via
video frame processing, the method comprising:
I[a] providing an app for download to a mobile device of a user, the user’s mobile
device including a camera and a memory storing a software abstraction layer for
controlling the camera, the app associated with a bank to control check deposit by
controlling the camera through the software abstraction layer, wherein the app,
when downloaded to the user’s mobile device and executed by the user's mobile
device, is configured to cause the user’s mobile device to perform operations
comprising:
I[b] providing instructions to the user for capturing an image of a check;
I[c] generating a live video of the check in a field of view of the camera,
the downloaded app causing the live video to be generated by controlling the

camera through the software abstraction layer;

> The claim limitations are numbered as they were in the petition filed in

IPR2026-00279.
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I[d] overlaying an alignment guide on the live video of the check in the
field of view of the camera;

I[e] monitoring the live video of the check in the field of view of the
camera with respect to at least one monitoring criterion;

I[f] determining that a video frame of the live video of the check satisfies
the at least one monitoring criterion and then automatically capturing the video
frame;

I[g] when the video frame of the live video of the check in the field of view
of the camera is determined to satisfy the at least one monitoring criterion,
providing feedback advising the user that the check has been captured;

I[h] using a wireless network, transmitting a digital image of the check
from the user’s mobile device and submitting the check for mobile check deposit in
the bank after automatically capturing the video frame, wherein the digital image is
the captured video frame or is based on the captured video frame; and

I[i] before the submitting, confirming that the mobile check deposit can go
forward after optical character recognition is performed on the check in the digital
1mage, a magnetic ink character recognition (MICR) line on the check in the digital
1mage is recognized, and an amount payable on the check in the digital image is

validated;
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1[j] receiving the digital image of the check transmitted by the user’s mobile
device;
I[k] processing the digital image of the check including performing optical
character recognition on the check in the digital image and verifying that the digital
1mage of the check is acceptable for mobile check deposit, wherein the app, when
downloaded and executed by the user’s mobile device, is configured to cause the
user’s mobile device to perform additional operations including receiving an
indication of a result of the processing before confirming that the mobile check
deposit can go forward; and
I[1] updating, by a computer, a balance of an account at a financial institution of
the user to reflect an amount of funds associated with the check submitted for
mobile check deposit by the user's mobile device, after the submitting the check for
mobile check deposit in the bank, the confirming that the mobile check deposit can
go forward, and the verifying that the digital image of the check is acceptable for
mobile check deposit,
I[m] wherein the app, when downloaded and executed by the user’s mobile
device, is configured to cause the user’s mobile device to perform additional

operations comprising:
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I[n] before determining that the video frame of the live video of the check
satisfies the at least one monitoring criterion, determining that a different video
frame of the live video of the check does not satisfy the at least one monitoring
criterion; and
I[o] after determining that the different video frame of the live video of the
check does not satisfy the at least one monitoring criterion, providing feedback to
the user.
2[pre] 2. A method enabling mobile check deposit auto-capture functionality via
video frame processing, the method comprising:
2[a] providing an app for download to a mobile device of a user, the user’s mobile
device including a camera and a memory storing a software abstraction layer for
controlling the camera, the app associated with a bank to control check deposit by
controlling the camera through the software abstraction layer, wherein the app,
when downloaded to the user's mobile device and executed by the user’s mobile
device, is configured to cause the user's mobile device to perform operations
comprising:

2[b] providing instructions to the user for capturing an image of a check;
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2[c] generating a live video of the check in a field of view of the camera,
the downloaded app causing the live video to be generated by controlling the
camera through the software abstraction layer;

2[d] overlaying an alignment guide on the live video of the check in the
field of view of the camera;

2[e] monitoring the live video of the check in the field of view of the
camera with respect to at least one monitoring criterion;

2[f] determining that a video frame of the live video of the check satisfies
the at least one monitoring criterion and then automatically capturing the video
frame;

2[g] when the video frame of the live video of the check in the field of view
of the camera is determined to satisfy the at least one monitoring criterion,
providing feedback advising the user that the check has been captured;

2[h] using a wireless network, transmitting a digital image of the check
from the user's mobile device and submitting the check for mobile check deposit in
the bank after automatically capturing the video frame, wherein the digital image is
the captured video frame or is based on the captured video frame; and

2[1] before the submitting, confirming that the mobile check deposit can go

forward after optical character recognition is performed on the check in the digital
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image, a magnetic ink character recognition (MICR) line on the check in the digital
image is recognized, and an amount payable on the check in the digital image is
validated;
2[j] receiving the digital image of the check transmitted by the user’s mobile
device;
2[k] processing the digital image of the check including performing optical
character recognition on the check in the digital image and verifying that the digital
image of the check is acceptable for mobile check deposit, wherein the app, when
downloaded and executed by the user’s mobile device, is configured to cause the
user’s mobile device to perform additional operations including receiving an
indication of a result of the processing before confirming that the mobile check
deposit can go forward; and
2[1] updating, by a computer, a balance of an account at a financial institution of
the user to reflect an amount of funds associated with the check submitted for
mobile check deposit by the user’s mobile device, after the submitting the check
for mobile check deposit in the bank, the confirming that the mobile check deposit
can go forward, and the verifying that the digital image of the check is acceptable

for mobile check deposit,
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2[m] wherein the at least one monitoring criterion is a plurality of monitoring
criteria based on two or more selected from a group consisting of light contrast,
light brightness, check positioning, check dimensions, character spacing, skewing,
warping, corner detection, edge detection, and magnetic ink character recognition
(MICR) line detection.
3. The method of claim 2, wherein the plurality of monitoring criteria includes a
criterion based on magnetitic character recognition (MICR) line detection.
4. The method of claim 2, wherein the plurality of monitoring criteria includes
criteria based on light brightness, skewing, and warping.
S[pre] 5. A method enabling mobile check deposit auto-capture functionality via
video frame processing, the method comprising:
S[a] monitoring a live video of a check in a field of view of a camera with respect
to at least one monitoring criterion, wherein the live video is generated by a mobile
device of a user, the user’s mobile device including the camera and a downloaded
app, the downloaded app associated with a bank to control check deposit by
controlling the camera, the downloaded app, when executed by the user's mobile
device, being configured to cause the user's mobile device to perform operations
comprising:

5[b] providing instructions to the user for capturing an image of the check;
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S[c] generating the live video of the check in the field of view of the
camera, the downloaded app causing the live video to be generated by controlling
the camera;

5[d] overlaying an alignment guide on the live video of the check in the
field of view of the camera; and

S[e] using a wireless network, submitting the check for mobile check
deposit in the bank after a frame of the live video of the check in the field of view
of the camera is automatically captured;

5[f] determining that a video frame of the live video of the check satisfies
the at least one monitoring criterion and then automatically capturing the video
frame;

S[g] when the video frame of the live video of the check in the field of view
of the camera is determined to satisfy the at least one monitoring criterion,
providing feedback advising the user that the check has been captured;

S[h] processing a digital image of the check including performing optical
character recognition and verifying that the digital image of the check is acceptable
for mobile check deposit, the digital image of the check being the captured video

frame or being based on the captured video frame;
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5[i] confirming that the mobile check deposit can go forward after optical
character recognition is performed on the check in the digital image, a magnetic
ink character recognition (MICR) line on the check in the digital image is
recognized, and an amount payable on the check in the digital image is validated;
5[j] updating, by a bank computer, a balance of an account at a financial
institution of the user to reflect an amount of funds associated with the check
submitted for mobile check deposit by the user’s mobile device, after the check is
submitted for mobile check deposit in the bank, confirming that the mobile check
deposit can go forward, and verifying that the digital image of the check is
acceptable for mobile check deposit;
S[k] before determining that the video frame of the live video of the check
satisfies the at least one monitoring criterion, determining that a different video
frame of the live video of the check does not satisfy the at least one monitoring
criterion; and
S[1] after determining that the different video frame of the live video of the check
does not satisfy the at least one monitoring criterion, providing feedback to the
user.
6[pre] 6. A method enabling mobile check deposit auto-capture functionality via

video frame processing, the method comprising:
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6[a] monitoring a live video of a check in a field of view of a camera with respect
to at least one monitoring criterion, wherein the live video is generated by a mobile
device of a user, the user's mobile device including the camera and a downloaded
app, the downloaded app associated with a bank to control check deposit by
controlling the camera, the downloaded app, when executed by the user’s mobile
device, being configured to cause the user’s mobile device to perform operations
comprising:
6[b] providing instructions to the user for capturing an image of the check;
6[c] generating the live video of the check in the field of view of the
camera, the downloaded app causing the live video to be generated by controlling
the camera;
6[d] overlaying an alignment guide on the live video of the check in the
field of view of the camera; and
6[e] using a wireless network. submitting the check for mobile check
deposit in the bank after a frame of the live video of the check in the field of view
of the camera is automatically captured;
6[f] determining that a video frame of the live video of the check satisfies the at

least one monitoring criterion and then automatically capturing the video frame;
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6[g] when the video frame of the live video of the check in the field of view of the
camera is determined to satisfy the at least one monitoring criterion, providing
feedback advising the user that the check has been captured;
6[h] processing a digital image of the check including performing optical
character recognition and verifying that the digital image of the check is acceptable
for mobile check deposit, the digital image of the check being the captured video
frame or being based on the captured video frame;
6[i] confirming that the mobile check deposit can go forward after optical
character recognition is performed on the check in the digital image, a magnetic
ink character recognition (MICR) line on the check in the digital image is
recognized, and an amount payable on the check in the digital image is validated;
and
6[j] updating, by a bank computer, a balance of an account at a financial
institution of the user to reflect an amount of funds associated with the check
submitted for mobile check deposit by the user’s mobile device, after the check is
submitted for mobile check deposit in the bank, confirming that the mobile check
deposit can go forward, and verifying that the digital image of the check is

acceptable for mobile check deposit,
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6[k] wherein the at least one monitoring criterion is a plurality of monitoring
criteria based on two or more selected from a group consisting of light contrast,
light brightness, check positioning, check dimensions, character spacing, skewing,
warping, corner detection, edge detection, and magnetic ink character recognition
(MICR) line detection.
7. The method of claim 6. wherein the plurality of monitoring criteria includes
criteria based on light brightness, skewing, and warping.
8[pre] 8. A method enabling mobile check deposit auto-capture functionality via
video frame processing, the method comprising:
8[a] monitoring a live video of a check in a field of view of a camera with respect
to at least one monitoring criterion, wherein the live video is generated by a mobile
device of a user. the user’s mobile device including the camera and a downloaded
app, the downloaded app associated with a bank to control check deposit by
controlling the camera, the downloaded app, when executed by the user’s mobile
device, being configured to cause the user’s mobile device to perform operations
comprising:

8[b] providing instructions to the user for capturing an image of the check;
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8[c] generating the live video of the check in the field of view of the
camera, the downloaded app causing the live video to be generated by controlling
the camera;
8[d] overlaying an alignment guide on the live video of the check in the
field of view of the camera; and
8[e] using a wireless network, submitting the check for mobile check
deposit to the bank after a frame of the live video of the check in the field of view
of the camera is automatically captured;
8[f] determining that a video frame of the live video of the check satisfies the at
least one monitoring criterion and then automatically capturing the video frame;
8[g] when the video frame of the live video of the check in the field of view of the
camera is determined to satisfy the at least one monitoring criterion, providing
feedback advising the user that the check has been captured;
8[h] processing a digital image of the check including performing optical
character recognition and verifying that the digital image of the check is acceptable
for mobile check deposit, the digital image of the check being the captured video
frame or being based on the captured video frame;
8[1] confirming that the mobile check deposit can go forward after optical

character recognition is performed on the check in the digital image, a magnetic
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ink character recognition (MICR) line on the check in the digital image is
recognized, and an amount payable on the check in the digital image is validated;
and
8[j] updating, by a bank computer. a balance of an account at a financial
institution of the user to reflect an amount of funds associated with the check
submitted for mobile check deposit by the user’s mobile device, after the
check is submitted for mobile check deposit in the bank, confirming that the
mobile check deposit can go forward, and verifying that the digital image of the
check is acceptable for mobile check deposit,
8[k] wherein the downloaded app, when executed by the user’s mobile device, is
configured to cause the user’s mobile device to perform additional operations
comprising the monitoring, the determining, the providing, and the confirming.
O[pre] 9. A method enabling mobile check deposit auto-capture functionality via
video frame processing, the method comprising:
9[a] monitoring a live video of a check in a field of view of a camera with respect
to at least one monitoring criterion, wherein the live video is generated by a mobile
device of a user, the user's mobile device including the camera and a downloaded
app, the downloaded app associated with a bank to control check deposit by

controlling the camera, the downloaded app. when executed by the user’s mobile
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device, being configured to cause the user’s mobile device to perform operations
comprising:
9[b] providing instructions to the user for capturing an image of the check;
9[c] generating the live video of the check in the field of view of the
camera, the downloaded app causing the live video to be generated by controlling
the camera;
9[d] overlaying an alignment guide on the live video of the check in the
field of view of the camera; and
Ole] using a wireless network, submitting the check for mobile check
deposit in the bank after a frame of the live video of the check in the field of view
of the camera is automatically captured;
9[f] determining that a video frame of the live video of the check satisfies the at
least one monitoring criterion and then automatically capturing the video frame;
9[g] when the video frame of the live video of the check in the field of view of the
camera is determined to satisfy the at least one monitoring criterion, providing
feedback advising the user that the check has been captured;
9[h] processing a digital image of the check including performing optical

character recognition and verifying that the digital image of the check is acceptable
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for mobile check deposit, the digital image of the check being the captured video
frame or being based on the captured video frame;
9[i] confirming that the mobile check deposit can go forward after optical
character recognition is pcrformed on the check in the digital image, a magnetic
ink character recognition (MICR) line on the check in the digital image is
recognized, and an amount payable on the check in the digital image is validated;
and
9[j] updating. by a bank computer, a balance of an account at a financial
institution of the user to reflect an amount of funds associated with the check
submitted for mobile check deposit by the user's mobile device, after the check is
submitted for mobile check deposit in the bank, confirming that the mobile check
deposit can go forward, and verifying that the digital image of the check is
acceptable for mobile check deposit,
9[k] wherein the confirming step is performed before the submitting step and the
user's mobile device receives an indication of a result of the processing the digital
image of the check before the confirming step.
10[pre] 10. A method enabling mobile check deposit auto-capture functionality

via video frame processing, the method comprising:
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10[a] providing an app for download to a mobile device of a user, the user’s
mobile device including a camera and a memory storing a software abstraction
layer, the app associated with a bank to control check deposit by controlling the
camera through the software abstraction layer, wherein the app, when downloaded
to the user’s mobile device and executed by the user's mobile device, is configured
to cause the user's mobile device to perform operations comprising:

10[b] providing instructions to the user for capturing an image of a check;

10[c] generating a live video of the check in a field of view of the camera,
the downloaded app causing the live video to be generated by controlling the
camera through the software abstraction layer;

10[d] monitoring the live video of the check in the field of view of the
camera with respect to at least one monitoring criterion;

10[e] determining that a video frame of the live video of the check satisfies
the at least one monitoring criterion and the automatically capturing the video
frame;

10[f] when the video frame of the live video of the check in the field of
view of the camera is determined to satisfy the at least one monitoring criterion,

providing feedback advising the user that the check has been captured;
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10[g] using a wireless network, transmitting a digital image of the check
from the user’s mobile device and submitting the check for mobile check deposit in
the bank after automatically capturing the video frame, wherein the digital image is
the captured video frame or is based on the captured video frame; and
10[h] before the submitting, confirming that the mobile check deposit can
go forward after optical character recognition is performed on the check, a
magnetic ink character recognition (MICR) line on the check is recognized, and an
amount payable on the check is validated; and
10[i] updating, by a computer, a balance of an account at a financial institution of
the user to reflect an amount of funds associated with the check submitted for
mobile check deposit by the user’s mobile device, after the submitting the check
for mobile check deposit and the confirming that the mobile check deposit can go
forward,
10[j] wherein the app, when downloaded and executed by the user’s mobile
device, is configured to cause the user’s mobile device to perform additional
operations comprising:
10[k] before determining that the video frame of the live video of the check

satisfies the at least one monitoring criterion, determining that a different video
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frame of the live video of the check does not satisfy the at least one monitoring
criterion; and
10[1] after determining that the different video frame of the live video of the
check does not satisfy the at least one monitoring criterion, providing feedback to
the user.
I1[pre] 11. A method enabling mobile check deposit auto-capture functionality
via video frame processing, the method comprising:
11[a] providing an app for download to a mobile device of a user, the user’s
mobile device including a camera and a memory storing a software abstraction
layer, the app associated with a bank to control check deposit by controlling the
camera through the software abstraction layer, wherein the app, when downloaded
to the user’s mobile device and executed by the user’s mobile device, is configured
to cause the user's mobile device to perform operations comprising:
11[b] providing instructions to the user for capturing an image of a check;
11[c] generating a live video of the check in a field of view of the camera,
the downloaded app causing the live video to be generated by controlling the
camera through the software abstraction layer;
11[d] monitoring the live video of the check in the field of view of the

camera with respect to at least one monitoring criterion;
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I1[e] determining that a video frame of the live video of the check satisfies
the at least one monitoring criterion and then automatically capturing the video
frame;

11[f] when the video frame of the live video of the check in the field of
view of the camera is determined to satisfy the at least one monitoring criterion,
providing feedback advising the user that the check bas been captured;

11[g] using a wireless network, transmitting a digital image of the check
from the user’s mobile device and submitting the check for mobile check deposit in
the bank after automatically capturing the video frame, wherein the digital image is
the captured video frame or is based on the captured video frame, and

11[h] before the submitting, confirming that the mobile check deposit can
go forward after optical character recognition is performed on the check, a
magnetic ink character recognition (MICR) line on the check is recognized, and an
amount payable on the check is validated, and
11[i] updating, by a computer, a balance of an account at a financial institution of
the user to reflect an amount of funds associated with the check submitted for
mobile check deposit by the user's mobile device, after the submitting the check for
mobile check deposit and the confirming that the mobile check deposit can go

forward,
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11[j] wherein the at least one monitoring criterion is a plurality of monitoring
criteria based on two or more selected from a group consisting of light contrast,
light brightness. check positioning, check dimensions, character spacing, skewing,
warping, corner detection, edge detection, and magnetic ink character recognition
(MICR) line detection.
12. The method of claim 11. wherein the plurality of monitoring criteria being
based on magnetic ink character recognition (MICR) line detection and one or both
of corner detection and edge detection.
13. The method of claim 11, wherein the plurality of monitoring criteria includes
criteria based on light brightness, skewing, and warping.
14[pre] 14. A method enabling mobile check deposit auto-capture functionality
via video frame processing, the method comprising:
14[a] receiving an image of a check, wherein the image of the check is provided
for mobile check deposit in a bank by a mobile device of a user, the user’s mobile
device including a camera and a memory storing a software abstraction layer and a
downloaded app, the downloaded app associated with the bank to control check
deposit by controlling the camera through the software abstraction layer, and the
downloaded app, when executed by the user’s mobile device, being configured to

cause the user’s mobile device to perform operations comprising:
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14[b] providing instructions to the user for capturing the check;

14[c] generating a live video of the check in a field of view of the camera,
the downloaded app causing the live video to be generated by controlling the
camera through the software abstraction layer;

14[d] monitoring the live video of the check in the field of view of the
camera with respect to at least one monitoring criterion;

14[e] determining that a video frame of the live video of the check satisfies
the at least one monitoring criterion and then automatically capturing the video
frame;

14[f] when the video frame of the live video of the check in the field of
view of the camera is determined to satisfy the at least one monitoring criterion,
providing feedback advising the user that the check has been captured;

14[g] using a wireless network, transmitting a digital image of the check
from the user’s mobile device and submitting the check for mobile check deposit in
the bank after automatically capturing the video frame, wherein the digital image is
the captured video frame or is based on the capnlred video frame; and

14[h] before the submitting, confirming that the mobile check deposit can

go forward after optical character recognition is performed on the check, a
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magnetic ink character recognition (MICR) line on the check is recognized, and an
amount payable on the check is validated;
14[i] performing image processing operations on the image of the check, the
1mage processing operations including performing optical character recognition
and verifying that the image of the check is acceptable for mobile check deposit,
wherein the image of the check is the digital image transmitted by the user’s
mobile device or is based on the digital image transmitted by the user’s mobile
device; and
14[j] updating, by a computer, a balance of an account at a financial institution of
the user to reflect an amount of funds associated with the check submitted for
mobile check deposit by the user’s mobile device. after the submitting the check
for mobile check deposit in the bank. the confirming that the mobile check deposit
can go forward, and the verifying that the image of the check is acceptable for
mobile check deposit,
14[k] wherein the downloaded app, when executed by the user’s mobile device, is
configured to cause the user’s mobile device to perform additional operations
comprising:
14[1] before determining that the video frame of the live video of the check

satisfies the at least one monitoring criterion, determining that a different video
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frame of the live video of the check does not satisfy the at least one monitoring
criterion; and
14[m] after determining that the different video frame of the live video of
the check does not satisfy the at least one monitoring criterion, providing feedback
to the user.
15[pre] 15. A method enabling mobile check deposit auto-capture functionality
via video frame processing, the method comprising:
15[a] receiving an image of a check, wherein the image of the check is provided
for mobile check deposit in a bank by a mobile device of a user, the user’s mobile
device including a camera and a memory storing a software abstraction layer and a
downloaded app, the downloaded app associated with the bank control check
deposit by controlling the camera through the software abstraction layer, and the
downloaded app, when executed by the user's mobile device, being configured to
cause the user’s mobile device to perform operations comprising:
15[b] providing instructions to the user for capturing the check;
15[c] generating a live video of the check in a field of view of the camera,
the downloaded app causing the live video to be generated by controlling the

camera through the software abstraction layer;
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15[d] monitoring the live video of the check in the field of view of the
camera with respect to at least one monitoring criterion;

15[e] determining that a video frame of the live video of the check satisfies
the at least one monitoring criterion and then automatically capturing the video
frame;

15[f] when the video frame of the live video of the check in the field of
view of the camera is determined to satisfy the at least one monitoring criterion,
providing feedback advising the user that the check has been captured;

15[g] using a wireless network, transmitting a digital image of the check
from the user’s mobile device and submitting the check for mobile check deposit in
the bank after automatically capturing the video frame, wherein the digital image is
the captured video frame or is based on the captured video frame; and
15[h] before the submitting, confirming that the mobile check deposit can go
forward after optical character recognition is performed on the check, a magnetic
ink character recognition (MICR) line on the check is recognized, and an amount
payable on the check is validated;

15[i] performing image processing operations on the image of the check, the
1mage processing operations including performing optical character recognition

and verifying that the image of the check is acceptable for mobile check deposit,
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wherein the image of the check is the digital image transmitted by the user’s
mobile device or is based on the digital image transmitted by the user’s mobile
device; and
15[j] updating. by a computer, a balance of an account at a financial institution of
the user to reflect an amount of funds associated with the check submitted for
mobile check deposit by the user’s mobile device, after the submitting the check
for mobile check deposit in the bank, the confirming that the mobile check deposit
can go forward, and the verifying that the image of the check is acceptable for
mobile check deposit,
15[k] wherein the at least one monitoring criterion is a plurality of monitoring
criteria based on two or more selected from a group consisting of light contrast,
light brightness, check positioning, check dimensions, character spacing, skewing,
warping, corner detection. Edge detection, and magnetic ink character recognition
(MICR) line detection.
16. The method of claim 15, wherein the plurality of monitoring criteria includes a

criterion based on magnetic ink character recognition (MICR) line detection.
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