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I. INTRODUCTION 

1. My name is Daniel Lopresti.  I am currently a Full Professor in the 

Department of Computer Science & Engineering (“CSE”) at Lehigh University. 

2. I have been retained by Regions Bank, (“Regions”).  I have been 

asked for opinions regarding the validity of claims 1-30 of U.S. Patent No. 

12,211,095 (“’095 patent”).  For the reasons set forth below, it is my conclusion that 

claims 1-30 are invalid. 

II. QUALIFICATIONS AND EXPERIENCE 

3. My curriculum vitae, which describes my education, experience, 

professional activities, and which lists, inter alia, my publications and patents, is 

attached as Appendix B.  Below is a summary of my education, work experience 

and other qualifications. 

4. I received a B.A. in Mathematics and Engineering Science from 

Dartmouth College in 1982, an M.S.E. in Electrical Engineering and Computer 

Science from Princeton University in 1983, an M.A. in Electrical Engineering and 

Computer Science from Princeton University in 1984, and a Ph.D. in Computer 

Science from Princeton University in 1987. 

5. I am currently a Full Professor in the Department of Computer 

Science & Engineering (“CSE”) at Lehigh University in Bethlehem, PA, and have 

been since May 2009.  From July 2009 through June 2019, I also served as Chair of 
FIFTH THIRD EX1002 
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the CSE Department, except for a period from July 2014 to June 2015 when I served 

as the Interim Dean of the P. C. Rossin College of Engineering and Applied Science 

at Lehigh.  In July 2015, I was named Director of the Lehigh Data X strategic 

initiative focused on interdisciplinary data science, a role I held until June 2020. 

From 2003 to 2009, I was an Associate Professor in the CSE Department. 

6. The courses that I have taught at Lehigh include Big Data Analytics, 

Artificial Intelligence Theory and Practice, AI for Social Good, Software Product 

Management, Issues in Cybersecurity, Data Mining, Research Methods, Operating 

System Design, and Breadth of Computing.  In my Big Data Analytics, AI, and Data 

Mining courses I have covered a range of computer vision and machine learning 

techniques for object recognition.  The Breadth of Computing course was an 

introductory course which covered the operation of computer hardware, software, 

networks, and systems.  Topics covered in this course included introductions to 

designing websites, writing computer programs, computer architecture, operating 

systems, computer networks, databases, security, privacy, and social, ethical, and 

professional issues.  As a part of this class, I taught the students HTML and 

JavaScript programming running in a standard web browser.   

7. From December 2002 to June 2003, I held a courtesy appointment 

as a Visiting Research Scientist at the Palo Alto Research Center, and from February 
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2003 to June 2003 I also held courtesy appointments as a Research Fellow in the 

Information Security Institute at Johns Hopkins University, and as a Visiting 

Research Associate Professor at Rensselaer Polytechnic Institute. 

8. From October 1997 to December 2002, I was a Member of 

Technical Staff at Bell Labs/Lucent Technologies, conducting research in the areas 

of document image analysis, optical character recognition, pen-based computing1 

using portable tablet computers and PDAs, and computer security.  During this time, 

I developed code to run on tablet computers to collect handwriting data, which 

supported research that led to multiple publications and, later, after I had left Bell 

Labs to work at Lehigh, an NSF grant.  I also worked on the development of text-to-

speech (“TTS”) technologies, audio CAPTCHAs, speech biometrics, and 

handwriting biometrics. 

9. From June 1991 to October 1997, I was a Principal Scientist at the 

 
1 Pen computing refers to the computerized analysis of characters or other forms of 

handwriting (e.g., signatures) or hand-drawn sketches entered by a finger, pen, or 

stylus using a trackpad or graphics tablet, or other device with a touch-sensitive 

screen such as a tablet computer or a personal digital assistant (PDA). 

. 
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Matsushita Information Technology Laboratory in Princeton, NJ, conducting 

research in the areas of optical character recognition, document analysis, document 

processing systems, and pen computing.  As part of my work in pen computing, I 

utilized a range of devices for research, including tablet computers and PDAs. 

10. From September 1986 to May 1991, I was an Assistant Professor of 

Computer Science at Brown University, conducting research in parallel computing 

and computer-aided design of VLSI.  During this time, I also taught courses related 

to VLSI design, parallel computing, discrete math, and computational molecular 

biology. 

11. From 2009 through 2013, I served as Chair of Technical Committee 

11 of the International Association for Pattern Recognition (“IAPR”).  Technical 

Committee 11 is known as the “Reading Systems” committee, and its goal is to 

understand and develop systems that can analyze media containing character 

symbols and return an encoded representation of the text content and structure.  TC-

11 focuses specifically on document analysis, whether captured from scanners or 

cameras, and sponsors the CBDAR (“Camera-Based Document Analysis and 

Recognition”) workshop series, which began in 2005 and continues biennially.  I 

served as Chair of TC-11 during the 2009, 2011, and 2013 CBDAR workshops, and 

I have also served as a Program Chair and Executive Chair for ICDAR 
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(“International Conference on Document Analysis and Recognition”), the parent 

conference of CBDAR, in multiple years. 

12. From 2018 through 2021, I served as Treasurer of IAPR, and in 

2021, I was elected President of IAPR.  In 2022, I transitioned to the role of Past-

President.  I served as a member of the IAPR Executive Committee from 2018 

through 2024.  During my tenure with IAPR, I have engaged in a wide range of 

technical, organization, and leadership activities.  I have reviewed hundreds of 

papers across dozens of conferences, including papers directly related to the 

technologies at issue in this case.  I have helped decide the technical programs for a 

number of conferences in the field of document analysis, including making 

acceptance decisions and organizing papers into scientific sessions along specific 

themes.  I have helped develop new conferences and new activities within existing 

conferences. 

13. From 2015 through 2025, I served as an appointed member on the 

Council for the Computing Community Consortium (“CCC”) of the Computing 

Research Association (“CRA”).  I assumed the role of Vice Chair of CCC effective 

July 2020 and became Chair of CCC in July 2022.  I served in the position of Chair 

Emeritus of CCC from July 2024 through June 2025 and remain involved in some 

ongoing CCC and CRA activities.  The role of the CCC is to catalyze the United 
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States computing research community to pursue high-impact research, conduct 

activities that strengthen the research community, articulate compelling research 

visions, and align those visions with key national and global challenges.  While on 

the CCC Council, I have served on, and also co-chaired, a number of Task Forces, 

including: Intelligent Infrastructure; Cybersecurity and Cybercrime; Technology for 

a Connected and Distributed Life; Security, Integrity, and Trust; NextGen AI; and 

Grand Challenges in Computing.  I helped organize the recent CCC Workshop on 

the Future of Information Retrieval Research in the Age of Generative AI, which 

was held in Washington, DC in July 2024. 

14. Since 2014, I have served as an Editor-in-Chief of the International 

Journal of Document Analysis and Recognition, a scholarly journal published by 

Springer-Nature that addresses all areas related to document analysis and 

recognition.  This includes research on computer recognition of characters, symbols, 

text, lines, graphics, images, handwriting, signatures, and the physical and logical 

structures of documents, with the objective of advancing high-level semantic 

understanding.  The journal has also published numerous papers on mobile device-

based document analysis, and in my role as Editor-in-Chief, I have been involved in 

reviewing and making editorial decisions on such submissions.  Over a period of 

more than 20 years, I have served as a scientific program co-chair for many major 
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international conferences in the fields of document analysis and pattern recognition, 

including the Workshop on Document Analysis Systems (DAS).  Across these 

conferences, I have participated in reviewing and organizing sessions that addressed 

technologies applicable to mobile device-based document analysis, such as 

handwriting recognition, image-based document processing, and check image 

analysis.  Since 2011, I have also served as an Area Editor for Computer Vision and 

Image Understanding (CVIU), which is a scholarly journal published by Elsevier.  

The focus of CVIU is the computer analysis of pictorial information, including all 

aspects of image analysis from the low-level, iconic processes of early vision to the 

high-level, symbolic processes of recognition and interpretation of objects and other 

imaged elements.  Many of the papers in CVIU are aimed at problems arising from 

camera-captured images. 

15. My areas of expertise encompass the fields of document analysis 

techniques, optical character recognition technology, computer and mobile software 

development, artificial intelligence techniques (e.g., machine learning and computer 

vision), computer and biometric security techniques, electronic voting systems, and 

research reproducibility. 

16. I have authored over 175 publications in peer-reviewed academic 

journals, transactions and books.  I have authored or co-authored publications 
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involving document image analysis, tabular data processing, techniques for handling 

noisy text, handwriting recognition, analyzing camera-captured images, user 

authentication, and machine learning.  While they are fully set forth in my CV, some 

examples include:  

17. “Finding Text in Color Images,” J. Zhou, D. Lopresti, and T. 

Tasdizen, Proceedings of Document Recognition V (IS&T/SPIE International 

Symposium on Electronic Imaging), February 1998, San Jose, CA, pp. 130-140. 

18. “Mobile Interactive Support System for Time-Critical Document 

Exploitation,” G. Nagy and D. Lopresti, Symposium on Document Image 

Understanding Technology, November 2005, College Park, MD, pp. 111-119. 

19. “Document Photography in Vitro,” G. Nagy, B. Clifford, A. Berg, 

G. Saunders, E. Barney Smith, and D. Lopresti, Proceedings of the Third 

International Workshop on Camera-Based Document Analysis and Recognition, 

July 2009, Barcelona, Spain, pp. 26-33. 

20. “Camera-based Ballot Counter,” G. Nagy, B. Clifford, A. Berg, G. 

Saunders, D. Lopresti, and E. Barney Smith, Proceedings of the Tenth International 

Conference on Document Analysis and Recognition, July 2009, Barcelona, Spain, 

pp. 151-155. 

21. “A New Common Points Detection-Based Method for 
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Classification of 2D and 3D Texts in Video/Scene Images,” L. Nandanwar, P. 

Shivakumara, A. Kumar, T. Lu, U. Pal, and D. Lopresti, Proceedings of the 

Fourteenth International Workshop on Document Analysis Systems (DAS 2020), 

July 2020, Wuhan, China (virtual), Springer LNCS Vol. 12116, pp. 512-528. 

22. “A New Context-Based Method for Restoring Occluded Text in 

Natural Scene Images,” A. Mittal, P. Shivakumara, U. Pal, T. Lu, M. Blumenstein, 

and D. Lopresti, Proceedings of the Fourteenth International Workshop on 

Document Analysis Systems (DAS 2020), July 2020, Wuhan, China (virtual), 

Springer LNCS Vol. 12116, pp. 466-480. 

23. “Local Gradient Difference Features for Classification of 2D-3D 

Natural Scene Text Images,” L. Nandanwar, S. Palaiahnakote, R. Ramachandra, T. 

Lu, U. Pal, D. Lopresti, N. B. Anuar, Proceedings of the Twenty-Fifth International 

Conference on Pattern Recognition (ICPR 2020), January 2021, Milan, Italy 

(virtual), IEEE Computer Society Press, pp. 1,112-1,119. 

24. “Arbitrarily-Oriented Text Detection in Low Light Natural Scene 

Images,” M. Xue, P. Shivakumara, C. Zhang, Y. Xiao, T. Lu, U. Pal and D. Lopresti, 

IEEE Transactions on Multimedia, vol. 23, pp. 2706-2720, early access August 

2020, DOI: https://ieeexplore.ieee.org/document/9162503. 

25. “Graph Attention Network for Detecting License Plates in Crowded 
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Street Scenes,” P. N. Chowdhury, P. Shivakumara, S. Kanchan, R. Raghavendra, U. 

Pal, T. Lu, and D. Lopresti, Pattern Recognition Letters, vol. 140, December 2020, 

pp. 18-25. 

26. “An Episodic Learning Network for Text Detection on Human 

Bodies in Sports Images,” P. N. Chowdhury, P. Shivakumara, R. Raghavendra, S. 

Nag, U. Pal, T. Lu, and D. Lopresti, IEEE Transactions on Circuits and Systems for 

Video Technology, vol 32, no. 4, April 2022, pp. 2279-2289, online access June 

2021, DOI: https://doi.org/10.1109/TCSVT.2021.3092713. 

27. I am a named inventor in 24 United States patents, including:  

28. “Method of Locating a Machine-Readable Two-Dimensional 

Barcode Within an Image,” J. Zhou and D. Lopresti, U.S. Patent No. 5,974,200, 

issued October 1999.  

29. “Identification of Logos from Document Images,” J. Zhou, D. 

Lopresti, and P. Sarkar, U.S. Patent No. 6,327,388, issued December 2001. 

30. I have also been a member of the Institute of Electrical and 

Electronics Engineers (“IEEE”) since 1982.  I became an IEEE Senior Member in 

2003, and an IEEE Life Member in 2024.  During my career, I have authored or 

coauthored approximately 18 refereed papers or proceedings that were published in 

IEEE technical publications. 
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31. I have also been active in other IEEE activities.  For example, I 

served as program co-chair for the Eleventh International Conference on Document 

Analysis and Recognition in 2011, whose proceedings were published on the IEEE 

Explore website.  I have received two awards from IEEE organizations.  I was an 

Associate Editor of IEEE Transactions on Pattern Analysis and Machine Intelligence 

between 2005 and 2010.  I have been a member of conference program committees 

for several IEEE conferences, I have served as an invited reviewer for a number of 

different IEEE journals and several IEEE conferences, all as listed in my CV. 

32. I am also a member of several other scientific and research 

associations, and have conducted various activities for them, attended their 

conferences, and published papers and proceedings in their technical publications.  

These include the Association for Computing Machinery (“ACM”), and the 

Association for the Advancement of Artificial Intelligence (“AAAI”). 

33. In formulating my opinions, I have relied upon my training, 

knowledge, and experience in the relevant art. 

III. LEGAL PRINCIPLES 

34. I am not an attorney.  For purposes of this declaration, I have been 

informed about and understand certain aspects of the law that are relevant to my 

analysis and opinions. 
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A. Scope of Opinion 

35. I have been informed and understand that the petitioner in an inter 

partes review may request cancellation of claims as unpatentable only on grounds 

that such claims are anticipated or would have been obvious to a person of ordinary 

skill in the art at the time of the purported invention and only on the basis of prior 

art consisting of patents or printed publications.  My opinions in this declaration are 

limited to this scope. 

B. Anticipation 

36. I understand that to anticipate a claim of a patent, a prior art refence 

must disclose, either expressly or inherently, all limitations of a claim as those 

limitations are arranged in the claim. 

C. Obviousness 

37. I understand that a claim is unpatentable if it would have been 

obvious to a person of ordinary skill in the art at the time the alleged invention was 

made.  I understand that a claim could have been obvious based on the teachings or 

suggestions of a single prior art reference or from a combination of two or more prior 

art references.  I understand that an obviousness analysis requires an understanding 

of the scope and content of the prior art, any differences between the alleged 

invention and the prior art, and the level of ordinary skill in evaluating the pertinent 

art. 
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38. I further understand that a claim would have been obvious if it unites 

old elements with no change to their respective functions or alters prior art by mere 

substitution of one element for another known in the field, and that combination 

yields predictable results.  Also, I understand that obviousness does not require 

physical combination or bodily incorporation, but rather consideration of what the 

combined teachings would have suggested to persons of ordinary skill in the art at 

the time of the alleged invention. 

39. In connection with obviousness, I have been informed that there 

must have been some reason or motivation that would have led a person of ordinary 

skill in the art to combine or modify the relevant teachings in the prior art to obtain 

the claimed invention, and one of ordinary skill in the art must have had a reasonable 

expectation of success in doing so.  I understand that obviousness does not require a 

particular combination or modification to be the best or preferred approach, and 

instead need only be desirable in view of the prior art. 

40. While it may be helpful to identify a reason for this combination, I 

understand that there is no rigid requirement of finding an express teaching, 

suggestion, or motivation to combine within the references.  If a person of ordinary 

skill in the art can implement a predictable variation, obviousness likely bars its 

patentability.  For the same reason, if a technique has been used to improve one 
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device and a person of ordinary skill in the art would recognize that it would improve 

similar devices in the same way, using the technique would have been obvious.  I 

understand that a claim would have been obvious if a person of ordinary skill in the 

art would have had reason to combine multiple prior art references or add missing 

features to reproduce the alleged invention recited in the claims. 

41. I understand that a determination of whether a claim would have 

been obvious is based on a variety of considerations, including, among others:  

• whether the teachings of the prior art references disclose known 

concepts combined in familiar ways, which, when combined, 

would yield predictable results; 

• whether a person having ordinary skill in the art could implement a 

predictable variation, and would see the benefit of doing so;  

• whether the claimed elements represent one of a limited number of 

known design choices, and would have a reasonable expectation of 

success by those skilled in the art; 

• whether there is some teaching or suggestion in the prior art to 

make the modification or combination of elements claimed in the 

patent;  

• whether the alleged invention uses a known technique to improve a 
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similar device or method in the same way; and  

• whether the alleged invention applies a known technique to a 

known device or method that was ready for improvement to yield 

predictable results. 

42. I also understand that in considering obviousness, it is important not 

to determine obviousness using the benefit of hindsight derived from the patent 

being considered.  I also understand that one of ordinary skill in the art has ordinary 

creativity and is not an automaton.  However, I understand that silence in the patent 

itself can indicate that persons of ordinary skill in the art would have been able to 

choose among known ways to implement a relevant feature.  

43. I have been informed and understand that for a patent’s claims to 

receive the benefit of priority of an earlier-filed application, every application in the 

priority chain leading to the application in question must support every limitation of 

the claim.  This means every parent application must describe every limitation of 

every claim and that it is not enough for the parent application to simply render 

obvious the claims of the child patent.  

44. I have been informed and understand that whether an application 

describes a patent’s claim limitations is known as the “written description 

requirement.”  I have been informed and understand that to satisfy the written 
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description requirement, the patent’s specification must describe the claimed 

invention in sufficient detail that a person of ordinary skill in the art could reasonably 

conclude that the inventor had possession of the claimed invention at the time of 

filing. 

45. I have been informed and understand that if a child patent includes 

claims that are greater in scope than the subject matter that the inventor chose to 

disclose to the public in the written description of the parent application, the parent 

application does not provide written description support for the claims of the child 

patent. 

46. I further understand that certain factors, commonly referred to as 

secondary considerations, may support or rebut the obviousness of a claim.  I also 

understand that secondary considerations cannot be used to overcome anticipation.  

I understand that such secondary considerations include, among other things, 

commercial success of the patented invention, skepticism of those having ordinary 

skill in the art at the time of invention, unexpected results of the invention, any long 

felt but unsolved need in the art that was satisfied by the alleged invention, the failure 

of others to make the alleged invention, praise of the alleged invention by those 

having ordinary skill in the art, and copying of the alleged invention by others in the 

field.  I understand that there must be a nexus, that is, a connection, between any 
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such secondary considerations and the alleged invention.  I also understand that 

contemporaneous and independent invention by others is a secondary consideration 

tending to show obviousness. 

47. I have been informed and understand that in an obviousness 

analysis, prior art can be relied upon if it qualifies as analogous art.  Prior art is 

considered analogous if it is either (a) from the same field of endeavor as the claimed 

invention, or (b) from a different field but is reasonably pertinent to the problem the 

inventor was trying to solve. 

48. I have been informed and understand that determining whether a 

reference is reasonably pertinent depends on whether a person of ordinary skill in 

the art would have considered the reference when attempting to solve the problem 

addressed by the patent.  This inquiry focuses on the relationship between the 

reference and the problem, rather than the specific field from which the reference 

originates. 

49. I have been informed and understand that if a reference is outside 

the field of endeavor and not reasonably pertinent to the problem addressed by the 

claimed invention, it is generally not considered analogous art and therefore cannot 

be used in the obviousness analysis.  This ensures that the assessment of obviousness 

reflects what a person of ordinary skill in the art would have reasonably considered 
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at the time of the invention. 

50. I reserve the right to respond to any allegations that may be put forth 

by Patent Owner in this proceeding that any secondary considerations tend to rebut 

the obviousness of any claim of the ’095 patent discussed in this Declaration. 

D. Claim Construction 

51. I was informed and I understand that, in my analysis, I should give 

claim terms their ordinary and customary meaning, as understood by a person of 

skill in the art at the time of the invention.  I was informed and I understand that the 

words of the patent’s claims and the context in which the term is used in the claims 

can be highly instructive in ascertaining the term’s meaning.  I further understand 

that the terms of a claim are to be interpreted in the context of the entire patent, 

including the patent’s claims, its specification and its figures.  I have been further 

instructed that a patent’s “prosecution history” may often provide helpful evidence 

about how the Patent Office and the applicant understood the patent and its claims.  

Therefore, I have been instructed that claim terms should also be interpreted in light 

of the patent’s prosecution history. 

E. Claim Dependency 

52. I understand that a patent may include two types of claims, 

independent claims and dependent claims.  An independent claim stands alone and 

includes only the limitations it recites.  A dependent claim can depend from an 
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independent claim or another dependent claim.  I understand that a dependent claim 

includes all the limitations that it recites in addition to all of the limitations recited 

in the claim or claims from which it depends. 

53. The analysis in this declaration is in accordance with the above-

stated legal principles.  

IV. SUMMARY OF OPINION 

54. In my opinion, claims 1-30 of U.S. Patent No. 12,211,095 are not 

patentable.  In reaching my opinion I have considered, among other things, the 

following specific references as prior art: 

• International Patent Application Publication No. WO 2005/043857 

(“Garcia”) (EX1003)2 

• Chinese Patent Application Publication No. CN 1897644A (“Luo”) 

(EX1004)3 

 
2 Garcia was originally published in Spanish. Exhibit A of EX1003 includes the 

original Spanish publication, and Exhibit B of EX1003 includes a certified 

translation of the Spanish publication. This Declaration’s citations to “EX1003” 

refer specifically to Exhibit B of EX1003. 

 
3 Luo was originally published in Chinese. Exhibit A of EX1004 includes the 
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• Reto Meier, Professional Android Application Development, 

Wiley Publishing (June 25, 2008) (“Meier”) (EX1005) 

• U.S. Patent Application Publication No. 2007/0194102 (“Cohen”) 

(EX1006) 

• U.S. Patent Application Publication No. 2007/0262148 (“Yoon”) 

(EX1007) 

• Vikram Goyal, Pro JAVA ME MMAPI: Mobile Media API for 

Java Micro Edition, Apress (June 14, 2006) (“Goyal”) (EX1008) 

• U.S. Patent Application Publication No. 2006/0106717 (“Randle”) 

(EX10048) 

• U.S. Patent No. 7,156,311  (“Attia”) (EX1043) 

55. The table below lists the combination of references based on which 

a person of ordinary skill in the art would have found the challenged claims obvious. 

 

 
original Chinese publication, and Exhibit B of EX1004 includes a certified 

translation of the Chinese publication.  This Declaration’s citations to “EX1004” 

refer specifically to Exhibit B of EX1004. 
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Ground References Basis Claims Challenged 

I Garcia, Luo, Meier, 
Cohen 

§103 1-4, 6-12, 14-21, 23-30  

II Garcia, Luo, Meier, 
Cohen, Yoon 

§103 5, 13, 22 

III Garcia, Luo, Meier, 
Cohen, Randle 

§103 7, 24 

IV Garcia, Luo, Meier, 
Cohen, Attia  

§103 11, 16 

V Garcia, Luo, Goyal, 
Cohen 

§103 1-4, 6-12, 14-21, 23-30  

VI Garcia, Luo, Goyal, 
Cohen, Yoon 

§103 5, 13, 22 

VII Garcia, Luo, Goyal, 
Cohen, Randle 

§103 7, 24 

VIII Garcia, Luo, Goyal, 
Cohen, Attia 

§103 11, 16 

 
 

V. DESCRIPTION OF THE RELEVANT FIELD 

56. I have reviewed and understand the specification, claims, and file 

history of the ’095 patent.  I have also reviewed the exhibits listed in the Table of 

Exhibits attached hereto.  Based on my review of these materials, I believe that the 

relevant field for purposes of my analysis is computer science, including the areas 

of computer engineering, or electrical engineering, including relevant experience 
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with image processing or scanning technology involving transferring and processing 

of image data to and at a server.  As I describe above, I have extensive experience 

in the relevant technology. 

VI. TECHNICAL BACKGROUND 

57. In this section, I discuss the state of the art with respect to certain 

technologies relevant to the subject matter of the ’095 patent. 

A. Checks 

58. The use of checks to transfer funds from one entity to another “is 

well known in the art, and has been in use in one form or another for hundreds of 

years.”  EX1012-Richardson, [0005].  Checks are pieces of paper prepared by a 

payor that wishes to pay a certain sum of money to a payee.  More specifically, 

checks are a type of financial instrument that requests the payor’s bank to pay the 

designated amount of money to the payee listed on the check.  Checks can either be 

cashed or deposited.  Depositing a check requires obtaining certain information from 

the check, including the amount to be paid, the payee’s account number, and the 

identity of the payee.  See EX1003-Garcia, 7:1-14, 10:12-13; EX1006-Cohen, 

[0008], [0022].  Checks typically contain other information, such as a date and the 

payor’s signature.  The payee also typically signs the back or reverse side of a check 

before cashing or depositing. 

59. To identify the payer’s account from which payment will be drawn, 
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checks typically include information known as the magnetic-ink character-

recognition (“MICR”) line, which is a line of numbers near the bottom of a front 

side of the check.  See EX1006-Cohen, [0008], [0022].  The MICR line typically 

includes three pieces of information: (1) the payor’s bank routing number (which 

identifies the payor’s bank), the payor’s account number with that bank (which 

identifies the account from which the check will be drawn), and the check number 

(a unique number assigned to each check that can be used for keeping track of 

particular checks and for security purposes): 

 

EX1014-Slater, Fig.11. 

60. MICR lines have been used on checks for decades.  MICR lines 

are printed in a standardized font that is intended to make them readable.  EX1061- 

Xerox, 1-1, 1-3, 1-5.  As the name suggests, MICR lines are typically printed in 

magnetic font that allows the check to be read by a magnetic reader.  However, the 

MICR line font is “often printed according to the ‘E13B’ font specification 
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developed by the American Bankers Association”, which is “designed to be easily 

recognized by…optical character recognition systems….”  EX1011-Clarke, 1:22-

32, 5:61-65.  The uniquely stylized MICR font makes it easier to read using OCR 

than other typefaces.  Moreover, OCR of the MICR is made more accurate by the 

fact that the MICR line contains only numbers, meaning that the OCR matches a 

smaller set of characters than a full alphanumeric set, which reduces the likelihood 

of errors. 

B. Electronic Check Processing 

61. Before the advent of OCR and magnetic check readers, checks were 

typically processed by transferring physical checks between banks.  However, 

“[o]ver time, the process has become gradually more and more automated with the 

advent of high speed check processing machines, computer-readable check numbers, 

and…computer handwriting recognition.”  EX1012-Richardson, [0005]-[0006]; 

EX1013-FDIC. 

62. This technology had matured significantly by the early 2000s.  For 

example, by that time banks were already implementing automated technology that 

processed check deposits using only images of the checks and without transferring 

a paper copy of the check between banks.  EX1012-Richardson, [0005].  As I 

mentioned above, banks had “well known” OCR technology for automatically 
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recognizing information on a check image.  EX1006-Cohen, [0007]; EX1003-

Garcia, 11:7-15; EX1014-Slater, [0023].  Indeed, by the early 2000s OCR 

technology had made significant strides.  As I discussed above in Section II 

regarding my qualifications and experience, I began working on OCR technology in 

the 1990s.  By the early 2000s, OCR had improved such that it could accurately read 

most handwriting and read typeset text from lower quality images. 

63. In order to standardize the digital processing of checks, the Federal 

Reserve adopted certain standards for check images.  As an example, the Federal 

Reserve began requiring a standardized file format that included requirements to 

compress check images to a bi-tonal format.  EX1006-Cohen, [0010]; EX1015-

DSTU.  A bi-tonal image uses only two colors to represent data: black and white.  

When converting to a bi-tonal format, pixels are converted from color or grayscale 

data to black or white depending on how dark they are.  By this time, it was well 

known that converting images to bi-tonal formats can make them easier to read using 

OCR (and even to recognize other important components like document edges) in 

many ways.  For example, a bitonal image has increased contrast, reduced noise, and 

consistent output between images.  This helps reduce the amount of processing 

required for OCR, including by making segmentation easier and by reducing the 

overall size of data required to be processed. 
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64. Electronic processing of checks went a step further in 2004, when 

Congress passed the Check Clearing for the 21st Century Act (“Check 21 Act”).  The 

Check 21 Act imposed certain requirements on banks, including that they accept a 

digital image of a check for deposit instead of the physical paper version.  EX1006-

Cohen, [0010]; EX1012-Richardson, [0007]-[0008]; EX1013-FDIC. 

65. The Check 21 Act enables a process called check “truncation.”  A 

check is truncated when the original check is replaced with a digitized version.  

EX1006-Cohen, [0004]; EX1012-Richardson, [0008].  Truncation occurs at the 

moment when the check is removed from the deposit process.  EX1012-Richarson, 

[0009].  The original paper check can be destroyed.  Id.  As I discussed above, the 

digitized version of the check includes the relevant deposit information, including 

an image of the check.  The truncated version of the check is processed just like a 

paper check to extract and process such deposit information.  This simplifies the 

processing of checks by allowing information to be transmitted electronically, rather 

than in physical form.  EX1006-Cohen, [0005]. 

66. A truncated check is different from a “substitute check,” which is a 

physical copy of a check that is to be treated as the original.  EX1006-Cohen, [0004]; 

EX1012-Richardson, [0008].  A truncated check can be used to print a substitute 

check.  EX1006-Cohen, [0005]; EX1012-Richardson, [0010].  However, banks are 
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free to simply use the truncated version of the check for completing the deposit 

without printing a substitute check.  EX1006-Cohen, [0004]. 

C. Use of Camera Phones for Image-Based Document Processing 

67. The late 1990s and early 2000s saw an explosion in the prevalence 

of cellular phones.  Camera phones in particular became popular in the early 

2000s.  By the mid-2000s, hundreds of millions of camera phones were already in 

circulation globally.  While the first camera phones produced relatively low-

resolution images, by the mid-2000s resolution and performance of these devices 

had improved, and was continuing to improve rapidly.  By that time there were many 

phones on the market that had cameras that produced pictures sized at 1 megapixel 

or greater.  Processing power increased as well, which meant that phones were 

capable of capturing images suitable for text recognition and document processing, 

and performing that processing locally on the phone.  This shift enabled new 

applications for camera -based document analysis and recognition, which 

leveraged the portability, simplicity and contactless nature of mobile phone 

cameras.  Example uses for phone cameras and increasing processing power 

include: 

• Reading text on a document image, including OCR in real-time.  See, e.g., 

EX1050-Pilu, [0050]; EX1004-Luo, 4; EX1007-Yoon, [0022]-[0023]; 
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EX1016-MotoRokr-Manual, 95-96. 

• Real time recognition of bar codes.  EX1043-Attia, 6:19-27, 4:13-18. 

• Detecting human faces and smiles as well as determining location of a face 

within a capture guide overlayed upon a screen.  EX1051-Jeong, [0036], 

[0031]-[0032]; EX1052-VX-11000, 5. 

• Detecting movement.  EX1053-Landschaft, [0014]. 

• Detecting other objects, like screens of other electronic devices.  EX1054-

Gejdos, [0022]. 

68. The advancements in mobile phone cameras and processing power 

significantly increased the reliability of OCR.  Higher resolution reduces the impact 

of image defects like lighting, angle, and focus conditions on OCR by providing 

more detailed images to analyze, whether the OCR is run on the mobile device or a 

server.  Moreover, increased processing power of mobile devices and improved 

adaptive OCR technologies increases the accuracy of OCR output from document 

images captured by mobile devices when the OCR is run on the mobile device. 

69. With the increasing prevalence of camera phones and document 

processing applications came other improvements designed to produce better images 

at the point of capture.  For example, alignment guides were developed to help users 

align documents in camera preview windows.  EX1004-Luo, 1, 4-6; EX1007-
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Yoon, [0022]-[0023]; EX1016-MotoRokr-Manual, 95-96.  More specifically, the 

mobile phone would display one or more lines in the preview window that a user 

would use to align the document being imaged.  This helps reduce distortions like 

warp and skew.  Warp can refer to an image of a rectangular document like a check 

or a piece of paper that is not lying flat on a solid surface so that its edges are not 

perfectly straight but rather have a curved “bend.”  Skew can refer to an image of a 

rectangular document like a check or a piece of paper where its edges are rotated by 

some angle and not perfectly vertical and horizontal.  A related distortion is 

projective distortion, which can refer to a keystoning effect where one part of the 

document is further away from the camera than another part and hence the 

document text will appear to be smaller or larger depending on its location even 

though all the text was printed at the same size.  Reducing these unwanted effects 

helps to produce better OCR results by providing more consistent and focused 

characters in the image of the document.  These issues can also be detected and 

corrected by algorithms developed over the years, although having a higher quality 

input image further improves results.  The use of alignment guides gives the user 

an easy visual clue as to whether the document they are trying to photograph is flat 

and squared-up in the image frame. 

70. Another improvement was the automatic capture of images.  To 
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manually capture a picture of a document, a user must ensure the document appears 

in the camera preview window and then cause the camera to capture the image.  

This can be done by pressing a physical or on-screen button.  The act of pressing the 

button can cause slight movement of the camera, however, which can blur the image 

or cause the document to move out of view.  To avoid potential drawbacks of manual 

image capture (including user error and the aforementioned defects resulting from 

pressing a button), automatic capture systems were developed to allow the phone 

itself to make the determination when to capture an image.  Automatic capture 

systems function by monitoring one or more monitoring criteria, such as detecting 

document edges and the image brightness, and capturing the image automatically 

when those criteria are satisfied.  EX1004-Luo, 6 (“[W]hen the straight edge 205 

displayed on the preview window 125 is substantially parallel to the corresponding 

reference line 135, the system 100 can automatically capture the selected image and 

provide the user”); EX1007-Yoon, [0019] (“In particular, in order to photograph a 

business card, the controller 100 receives brightness data from the camera unit 102, 

checks a brightness environment under which the business card is to be 

photographed, and controls whether to perform automatic photographing on the 

business card.  Also, the controller 100 displays on the display unit 106 reference 

boundary lines, for presenting a size and location, of a business card, which are 
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appropriate for recognizing the business card; and determines whether the boundary 

lines of the business card received from the image processor 104 coincide with the 

reference boundary lines.  If they coincide with one another, the controller 100 

controls automatic photographing to be performed.”), [0025]-[0026]; EX1016-

MotoRokr-Manual, 95-97 (“Your phone automatically captures a business card 

image when the card is properly framed in the OCR viewfinder.”).  Most systems—

like camera phones recording video—capture image frames continuously in real 

time.  In those cases, no additional hardware or software is needed; the system 

simply selects the frame that best represents the image based on the desired criteria. 

 

EX1004-Luo, FIG.5.  Known monitoring criteria included, but was not limited to: 
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• Edge detection (EX1045-Zhu,4 8; EX1004-Luo, 5; EX1007-Yoon, 

Abstract, [0019]) 

• Corner Detection (EX1045-Zhu, 8) 

• Brightness detection (EX1007-Yoon, [0025]-[0026]) 

• Text recognition (EX1050-Pilu, [0050]; EX1004-Luo, 4; EX1007-Yoon, 

[0022]-[0023]; EX1016-MotoRokr-Manual, 95-96) 

• Bar code recognition (EX1043-Attia, 6:19-27, 4:13-18) 

• Face and smile detection (EX1051-Jeong, [0036]; EX1052-VX-11000, 5) 

• Movement Detection (EX1053-Landschaft, [0014]) 

• Detecting the screen of another computerized device (EX1054-Gejdos, 

[0022]) 

71. By the early to mid-2000s, persons of skill in the art recognized that 

these advanced mobile device imaging techniques would lead to using mobile 

devices to capture images of checks and transmit those images to a bank for deposit.  

 
4 Zhu was originally published in Chinese. Exhibit A of EX10045 includes the 

original Chinese publication, and Exhibit B of EX1045 includes a certified 

translation of the Chinese publication.  This Declaration’s citations to “EX1045” 

refer specifically to Exhibit B of EX1045. 
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For example, Garcia (EX1003) disclosed: 

The present invention applies to the acceptance of documents, 

for example, banking or financial documents and preferably to 

the validation and deposit into the existing account at a banking 

institution of checks by a user using a mobile device that 

incorporates a camera, capable of capturing and transmitting 

digital images, as well as performing the usual telephony 

operations. 

EX1003-Garcia, 4:11-18.   

Similarly, Acharya (EX1017) disclosed: 

A system and method for initiating a deposit transaction, where the 

depositor is a banking customer located at a remote location, and where 

the item to be deposited is a financial instrument, such as a paper check 

from a third party, payable to the depositor. The enabling system 

features a Remote Customer Terminal (RCT) with certain input 

devices, connected to a bank system. An image and/or other data of the 

financial instrument are transmitted from the RCT to the Bank of First 

Deposit (BOFD) where the data may be processed by conversion to 

Electronic Funds Transfer (EFT), via Electronic Check Presentment 
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(ECP), or via check reconstruction. The deposit transaction can be 

accomplished without physical transfer of the financial instrument to or 

through the bank system. The system and method provide convenience 

and improved transaction processing speed compared to other deposit 

transactions of financial instruments. 

EX1017-Acharya, Abstract.   

72. In Acharya, the RCT can be a PDA or cell phone.  Id., 4:18-22.  

Similarly, Burks (EX1018) discloses: 

A user (not shown) uses the integrated digital camera in cellular phone 

704 to capture a digital image of check 714. 

The user causes cellular phone 704 to transmit the digital image to bank 

730 via cellular transceiver 706, cellular network application provider 

710, and communication pathway 740. Prior to depositing check 714 

into account 760, bank 730 may verify the digital image received, 

determining if the information extracted from the digital image is valid. 

Bank 730 may use application server 750 to perform the image 

validation and image correction. By processing the digital image at 

server 750, the user may not need access to the computing resources 

that may otherwise be required to verify the digital image. 
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To possibly reduce the amount of skew and to increase image quality, 

a user may use an apparatus to help align the negotiable instrument with 

the digital camera. 

EX1018-Burks, 14:15-31.  As another example, a 2005 paper describes a working 

example that used a camera phone to capture and process checks.  EX1019-Parikh, 

80 (“We’re working on SHG-Checkbook as a way to enable secure, human-mediated 

electronic transactions in remote rural areas. SHGs would conduct transactions with 

a registered banking proxy equipped with a mobile phone running CamBrowser.… 

The proxy banker then scans the check, which provides the remaining information 

for the transaction…with the proxy in exchange for a predetermined service fee.”). 

Two companies—Mitek and West Virginia United Federal Credit Union—

introduced mobile deposit applications in quick succession.  EX1020-Bruno-Britz; 

EX1021-Mitek, 37.  See also EX1022-Bruene. 

D. Mobile Applications 

73. Small form factor devices, like PDAs and cellphones, increased in 

popularity throughout the 2000s.  See, e.g., EX1023-Edwards.  Such devices were 

well known for including basic capabilities like notetaking and calendar 

applications.  As technology developed further, PDA developers began introducing 

new features like handwriting recognition as a means of inputting information and 
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high-quality cameras.  EX1024-Rajeswari, 1863; EX1025-Slocombe, 1-4.  As I 

discussed in Section II regarding my qualifications and experience, I worked on pen 

computing interfaces throughout the 1990s and early 2000s, including technologies 

for devices where keyboard input was inconvenient.   

74. Cellphone technology advanced in similar ways.  By the mid-2000s 

nearly all cellphones had an integrated camera.  More advanced phones had 

significantly improved features.  For example, the iPhone was launched in 2007 and 

had a 2-megapixel camera and a nearly-half-a-gigahertz processor.  EX1026-Apple; 

EX1027-EveryiPhone.  As another example, the Nokia N93 (introduced in April 

2006 / released July 2006) had a 3.2-megapixel camera.  EX1028-Nokia. 

75. One additional development in the field of mobile devices was the 

advent of downloaded applications.  Mobile applications are the mobile device 

analog to computer applications, which became prevalent as early as the 1980s with 

programs like VisiCalc and MS Word, and continued to explode through the 1990s 

and early 2000s.  Like with computer applications, mobile applications could be 

provided on the device in a limited number of ways.  First, “native” applications are 

loaded onto the device by the manufacturer.  Second, applications can be loaded onto 

the device after purchase via some external storage element, such as a compact disc 

(“CD-ROM”) or a memory stick.  Finally, an application can be loaded onto the 
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device after purchase by downloading the application package over the internet.  The 

third option became increasingly more common for third party software developers, 

as it allowed third parties to provide end users with applications without needing to 

convince the device manufacturer to load it on the device before sale or to 

manufacture a hardware medium (CD-ROM, memory stick) to distribute the 

software.  Capitalizing on that trend, the Apple App Store opened in July 2008 with 

500 downloadable applications.  EX1029-Graham.  The Apple App store was by no 

means the first or only storefront for downloaded applications.  Others included the 

Android Market (EX1005-Meier, 5), Nokia’s Ovi (which launched in May 2009 

with more than 20,000 items including applications (EX1063-Ovi)), Ovi’s 

predecessor—the Nokia Software Market (EX1064-Software-Market), GetJar for 

Java Mobile Edition applications (EX1065-GetJar), and Handango for Windows 

Mobile applications (EX1066-Handango).  These application storefronts were 

incredibly popular—by August 2008, GetJar “ha[d] surpassed 300 million [app] 

downloads.”  EX1065-GetJar.  Even in 2006—long before the ’095 patent—

Handango was adding more than 11,000 software titles in a year that were available 

to millions of consumers.  EX1066-Handango. 

76. To develop these applications, mobile device manufacturers created 

and distributed free kits called “software development kits” (SDKs).  These SDKs 
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included the basic syntax and format for designing an application for a particular 

mobile device platform, and also included more advanced features like standard 

libraries and application programming interfaces (APIs) to allow app developers to 

easily take advantage of device features like the camera, GPS, and/or accelerometer.  

In this context, APIs are simply software calls that allow the developer’s application 

to access hardware resources like a camera without having to learn low level 

hardware details and write all the code to make the camera operate.  EX1005-Meier, 

5-6; EX1008-Goyal, 1, 127, 174; EX1030-Aiello, 3, 10; EX1031-Raento, 51, 53, 58.  

Instead, the developer’s app would interact with the API, which acts as an interface 

to the hardware.  There were many known APIs for accessing camera hardware for 

different software platforms, some of which are summarized below: 

• Android:  Camera, including startPreview() and 

takePicture()(EX1005-Meier, 319-21) 

• Windows Mobile:  CameraCaptureDialog (EX1067-Windows), 

SHCameraCapture (EX1040-CodeGuru) 

• Symbian:  CCamera, MCameraObserver (EX1068-Symbian) 

• IOS:  UIImagePickerController (available on iOS 2.0, 3.0) (EX1069-

AppleDevelopers) 

• Palm:  Camera Manager API for PalmOne (EX1070-PalmOne, 71, 73-74) 
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• BlackBerry: VideoControl and GetSnapshot from Java MMAPI 

(EX1008-Goyal, 163-69, 174) 

77. App developers took full advantage of these advanced features, 

including access to camera hardware.  For example, device manufacturers and app 

developers began releasing applications that could read text from documents.  

EX1005-Meier, 320; EX1016-MotoRokr-Manual, 95-96; EX1032-Patrick, 2; 

EX1071-Haritaoglu, 55-62; EX1072-Bae, 539-44; EX1073-Zhang, 273-92; 

EX1074-Koga, 635-39; EX1075-Ferreira, 133-39; EX1076-Laine, 1-5; EX1077-

Zhou, 1-6; EX1035-Siegemund, 1-8.   

VII. DISCUSSION OF THE ’095 PATENT 

A. Brief Description 

78. As I show in Figure 2 (reproduced below), the ’095 patent relates to 

remote deposit of checks.  During remote check deposit, “the payee may capture a 

digital image of a check using a [camera on a] mobile device.  The financial 

institution [e.g., depository] may then receive from the payee the digital image of 

the check. The financial institution may then use the digital image to credit funds 

to the payee” via a clearinghouse.  EX1001-USP095, 1:29-34.  This practice is 

consistent with the Check 21 procedures I discussed in Section VI.B with reference 

to the technical background to the ’095 patent. 
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Id., FIG.2.5   

79. As I also discussed in Section VI.B with respect to the technical 

background of the ’095 patent, using a mobile phone to take an image of a check 

was already known.  Therefore, the ’095 patent purports provide improvements to 

the process of capturing an image with a mobile phone.  Specifically, the patent 

discusses (1) “monitoring” using the mobile device “[a]n image of a check that is in 

the field of view of [the mobile device’s] camera,” (2) providing the user with 

“feedback” “regarding the image of the check,” and (3) “[w]hen the image of the 

check in the field of view passes monitoring criteria, [taking] an image…by the 

 
5 All annotations added unless otherwise noted. 
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camera and provid[ing] [the image] to a financial institution.”  EX1001-USP095, 

Abstract; see also id., 1:45-50.  These steps are shown in 830-860 in I have 

reproduced Figure 8 below, which is a flow diagram that shows these steps in steps 

830-860.  More specifically, the image is monitored in step 830 with respect to a 

monitoring criterion, feedback is provided in step 840, the image is captured in step 

850 when the monitoring criterion is satisfied, and the image is transmitted in step 

860. 
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Id., FIG.8.    

80. The patent includes various example monitoring criteria.  The 

provided examples include “light contrast on the image, light brightness of the 

image, positioning of the image, dimensions, tolerances, character spacing, skewing, 

warping, corner detection, and MICR (magnetic ink character recognition) line 
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detection….”  EX1001-USP095, 4:15-19.  

81. As I discussed above in VI.C with reference to the technology 

background, many of these techniques were already known.  My review of the ’095 

patent confirms this—instead of providing experimental data or particular 

implementation details about how to track these criteria and determine if any are 

met, the patent simply relies on these “known” techniques.  Id., 7:17-18 (“The edge 

257 may be detected using any known technique(s).”); id., 7:66-67 (“Any known 

technique(s) for edge detection and/or corner detection may be used.”); id., 8:59-63 

(“Any known MICR line detection technique(s) may be used….”); id., 9:10-12 

(“[T]he spacing between the numbers in the MICR line may be determined using 

any known measuring and/or image processing technique(s)”); id., 9:47-49 (“A 

histogram is a well known graph and may be used to display where all of the 

brightness levels contained in an image are found….”); id., 10:17-19 (“Any known 

technique for generating a histogram for an image (such as a grayscale image of the 

image 230) may be used.”).  The patent similarly relies on what was already known 

at the time with regard to feedback to the user.  The ’095 patent provides high level 

examples of what the feedback might entail, such as visual feedback “such as by text 

(e.g., ‘go closer’, ‘go farther’, ‘move the check to the right’, ‘put the check on a 

darker background’, ‘tilt the camera down’, ‘take the picture now’, etc.),arrows, or 
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other visual indicators or cues (e.g., green lights, red lights, etc.) overlaid on the 

image 230, shown as feedback indicator 235” or audio feedback “advis[ing] the user 

102 to move the camera 207 or the check 108 or adjust the lighting or the 

background….”  However, the ’095 patent does not explain how to determine what 

feedback is appropriate to provide based on the current image.  Id., 7:28-43.   

82. As I discussed in section VI.D with reference to the technology 

background, mobile phones and associated software architectures had advanced 

significantly in the early and mid-2000s. The ’095 patent refers to the well-known 

software components available at the time for implementing the ’095 patent claims.  

As an example, the patent describes “operat[ing] [the mobile device camera] 

through a software abstraction layer, such as an application programming interface 

(API).”  EX1001-USP095, 11:26-28.  As with monitoring criteria and consistent 

with the state of the art I discussed in Section VI, the ’095 patent refers the reader to 

known APIs in mobile operating systems like Windows Mobile, Symbian OS, 

iPhone OS, Palm OS, BlackBerry OS, and Android.  Id., 11:39-41.  I identified 

various known camera control APIs for these operating systems in Section VI. 

B. Prosecution History 

83. I have read the prosecution history of U.S. Patent Application No.  

18/593,854 (the “’854 Application”), filed March 1, 2024, that resulted in the ’095 
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patent. EX1001-USP095, cover; EX1033-FH095, 10-11. I have been informed and 

understand that the ’854 application was originally filed without a priority claim, 

and was therefore rejected over U.S. Patent No. 8,977,571, which has an identical 

specification to the ’095 patent.  EX1033-FH095, 84-93.  I have also been informed 

and understand that USAA then added a priority claim to the ’571 patent.  Id., 96-

98.  The examiner issued a Notice of Allowance on September 25, 2024.  Id., 550-

57.  As I discuss below, the issued claims would have been obvious in view of the 

prior art that I discuss in this Declaration. 

VIII. LEVEL OF ORDINARY SKILL IN THE ART 

84. It is my understanding that when considering the claims of the ’095 

patent and the prior art, I must do so based on the perspective of one of ordinary skill 

in the art at the relevant effective filing date.  

85. I understand that several factors are to be considered in determining 

who would be a person of ordinary skill in the art. These factors include: (1) the 

types of problems encountered in the art; (2) the prior art solutions to those problems; 

(3) the rapidity with which innovations are made; (4) the sophistication of the 

technology; and (5) the educational level of active workers in the field.  

86. I have been informed and understand that a person of ordinary skill 

in the art means a hypothetical person to whom an expert in the field could assign a 
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routine task with reasonable confidence that the person could successfully carry it 

out. I have also been informed and understand that prior art references evidence the 

appropriate level of ordinary skill in the art. A person of ordinary skill in the relevant 

field of art at relevant times (August 2009 and July 20086) of the ’095 patent would 

have had a bachelor’s degree in electrical engineering, computer science, computer 

engineering, or equivalent field, and at least two years of prior experience with (1) 

image capture/scanning technology, involving transferring and processing of image 

data to and at a server and (2) software application development.  Less work 

experience may be compensated by a higher level of education and vice versa.  A 

person with additional education or additional industrial experience could still be of 

ordinary skill in the art if that additional aspect compensates for a deficit in one of 

the other aspects of the requirements stated above. 

IX. CLAIM CONSTRUCTION 

87. I have been informed and understand that in an inter partes review, 

claims are construed using the standard of claim construction a District Court would 

use to construe the claim in a civil litigation action. That is, I have been informed 

 
6 I have been informed that the owner of the ’095 patent has argued that the ’095 

patent was conceived by July 2008.  My opinions regarding the level of ordinary 

skill in the art are the same regardless of whether the 2008 or 2009 date applies.  
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and understand that the ordinary and customary meaning, as understood by a person 

of ordinary skill in the art at the time of the alleged invention in light of the patent’s 

prosecution history and specification, must be given to the claim terms. 

88. For purposes of my analysis presented in this declaration, I did not 

identify any terms that required construction.  I therefore applied the ordinary and 

customary meaning, as understood by a person of ordinary skill in the art at the time 

of the alleged invention in light of the patent’s prosecution history and specification, 

to all claim terms in my analysis. 

X. OVERVIEW OF PRIOR ART REFERENCES 

A. Garcia (EX1003) 

89. I understand that International Patent Application Publication No. 

WO2005/043857 (“Garcia”) (EX1003) was published on May 12, 2005, i.e., before 

U.S. Patent Application No. 12/545,127 was filed on August 21, 2009, and is 

therefore prior art to the ’095 patent.   

90. Garcia’s “Field of Invention” is as follows: 

The present invention, as its title implies, relates to a 

method for processing and accepting documents, such as, 

for example, bank checks, with guarantee of 

authentication of the issuer and the document itself, using 

electronic media for its implementation through a mobile 
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device capable of capturing and sending images via an 

Internet connection. 

EX1003-Garcia, 1:5-13; see also id., 4:10-18.  That is, like the ’095 patent, Garcia 

is directed to remotely depositing a check using an image captured by a mobile 

device.  Id.; see also id., 6:12-18. 

91. Garcia’s system is shown in Figure 2, which depicts a “mobile 

terminal”7 connected to a “financial institution” via a “communications network.”  

Garcia further explains that the mobile device is used by the user to access a 

“computer equipment at the financial institution,” which provides the user a 

service. EX1003-Garcia, 9:11-18. 

 

 
7 Garcia appears to use mobile terminal, mobile telephone, and mobile device 

interchangeably, consistent with the use of such terms in the art. 
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EX1003-Garcia, FIG.2. 

92. During operation, the mobile device proceeds by “[c]apturing the 

digital image of the obverse and the reverse side of the document” and “[c]apturing 

the data associated with the document, such as the amount and the check number,” 

both of which are then sent to a financial institution for deposit. EX1003-Garcia, 

10:10-13; 10:16-18 (“Transmitting the digital image and the recognition data, once 

encrypted, to the institution that must accept the document.”); 12:9-13 (“Via the 

keypad the user enters the aforementioned identification data, as well as the amount 

of the check and all the information and codes necessary for the operability of the 

system, proceeding with sending it.”).  Garcia explains that the mobile device sends 

this information via a wireless network.  Id., 11:20-12:3 (“The communication link 

between each user and the institution consists of a mobile telephone 
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communications network, for example a GSM/GPRS network or any future 

technology with the technological capabilities adapted to the present and future 

demands of the method of reference.”).  

93. The financial institution receives the image and associated 

information from the mobile device and performs various steps to “automatically 

process” the check and complete deposit.  EX1003-Garcia, 12:17-22 (“The 

institution that receives the message proceeds to validate and encrypt it, ultimately 

obtaining a digital photograph of the check and a data set that allows it to 

automatically process the deposit of the check in question into the service user’s 

account.”). For example, the financial institution “[has] certain electronic means 

of recognizing, verifying and processing the information sent by the user,” which 

includes “computer equipment connected to the Internet that has an optical 

character recognition (OCR) system.”  EX1003-Garcia, 11:7-15.   

94. As shown below, in Garcia’s Figure 1, the check “photo” is used 

throughout the process, including by the financial institution for “financial 

processing.” 
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EX1003-Garcia, FIG.1. 

95. Garcia discloses that such processing is performed “by the usual 

means (truncation systems),” which as I explained in Section VI.B with respect to 

the technical background, were already well known. EX1003-Garcia, 11:15-19 

(“The receiving institution makes available to the user a digital image of the 

document in its bank account and processes the document in question by the usual 

means (truncation systems).” 

B. Luo (EX1004) 

96. I understand that Chinese Patent Application Publication No. CN 

1897644A (“Luo”) (EX1004) was published on January 17, 2007, i.e., before U.S. 
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Patent Application No. 12/545,127 was filed on August 21, 2009, and is therefore 

prior art to the ’095 patent. 

97. Luo’s “Field of the Invention” is as follows: 

The present invention relates generally to a method and 

system for capturing images using a digital camera, 

especially (but not exclusively) a method and system for 

capturing images of documents such as business cards. 

EX1004-Luo, 1.   

98. Luo is not limited to standalone digital cameras, but rather 

describes “digital cameras in a variety of handheld electronic devices,” such as 

those “integrated into mobile phones, personal digital assistants (PDAs), and 

laptops.”  EX1004-Luo, 1.  Luo explains that information can then be extracted from 

the image.  EX1004-Luo, 1 (“Then, they can perform optical character recognition 

(OCR) on the digital images, and save the name, address, and other information 

printed on the business cards automatically in the contact file of their phones.”).  

Therefore, like the ’095 patent and Garcia, Luo is directed to imaging and optically 

reading special case paper documents using a mobile device. 

99. Luo’s system is shown, for example in Figure 2, reproduced below.  

Specifically, Luo shows an example handheld camera system 100, which as 
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discussed above could be a PDA or mobile phone.  The handheld camera system 

100 has an “image sensor 115 adapted to receive an image.”  EX1004-Luo, 3.  On 

the other side of the handheld camera system 100 is a “preview window 125 [that] 

can function as a viewfinder” to “display in real time any moving image of the scene 

in front of the image sensor 115.”  Id., 3.   

 

Id., FIGs.1-2.  

100. Luo is directed to improving the quality of images captured by 
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mobile devices.  For example, Luo identifies the problem of projective distortion 

(also known in the art as perspective distortion), which I discussed above in Section 

VI.C with regard to the technical background.  Luo teaches the following: 

[M]any environments today for using digital cameras are 

not ideal for capturing high-quality images. For example, 

a user of a digital camera trying to capture a business card 

image simply holds the business card in front of the 

camera lens with one hand, while holding the camera with 

the other hand when taking pictures. But this makes 

unideal variable factors such as the distance from the lens 

to the business card, and the angle of the camera’s image 

plane relative to the front of the business card. Therefore, 

the image resulted may contain defects such as projective 

distortion. 

EX1004-Luo, 1.   

101. Luo therefore discloses techniques “to capture well-focused and 

clear document images, with an appropriate resolution to make the optical character 

recognition of any text printed in the document effective and reliable.”  Id., 4.  Like 

the ’095 patent, Luo discloses techniques to improve image capture using such 
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handheld devices to obtain “well-focused and clear document images” to “make 

the optical character recognition of any text printed in the document effective and 

reliable.”  EX1004-Luo, 4.   

102. Luo further explains “the principle of image projective deformation, 

as understood by those skilled in the art,” with reference to Figure 3.  EX1004-Luo, 

4.  In Figure 3: 

The illustrated light 305 propagates through the lens 315 

from the object plane 310 onto the image plane 320. With 

respect to the present invention, the object plane 310 is 

equivalent to the surface of the object to be imaged, such 

as the surface of a business card, while the lens 315 is 

equivalent to the component of the image sensor 115 of 

the camera system 100, and the image plane 320 is 

equivalent to the received image, such as in the preview 

image displayed in window 125 of the system 100. In a 

case where the object plane 310 and the image plane 320 

cannot be substantially parallel, the lens 315 causes the 

image printed on the object plane 310 to be deformed on 

the image plane 320 according to a known projective 
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deformation method. For example, the shape in the region 

“p” on the object plane can be enlarged by the lens 315 

and distorted into a region “Q” of a different shape on the 

image plane by projective deformation. 

Id.  Figure 3 is reproduced below: 

 

Id., FIG.3.   

103. When projective distortion is significant, for example as shown in 

Figures 4 and 5, the resulting image can be blurred.  Id., 5 (“As known to those 

skilled in the art, the limited depth of field and projective distortion of the camera 

system 100 make the right side of the image blurry.”).  Figure 4 is reproduced below, 

which shows such blurring on the right side of the image: 
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Id., FIG.4.   

104. As was known in the art, and like the ’095 patent’s “alignment 

guide,” Luo teaches reducing these unwanted effects by displaying “reference 

lines” 135/235 in the “preview window” 125.  EX1004-Luo, 3 (“When the mode 

selection switch 130 is set to the document capture mode, the reference line 135 is 

displayed in the preview window 125.”).  Luo describes the reference lines as 

follows: 

According to different embodiments of the present 

invention, the reference line 135 may be in various sizes, 

shapes, colors, and formats, and may be translucent or 

opaque. The reference line 135 is used to guide the user of 

the system 100 to position the image sensor 115 in an 

appropriate orientation with respect to, for example, a 
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business card object. Therefore, when using the reference 

line 135 for positioning, it is usually fixed relative to the 

thousand preview window 125. According to another 

embodiment of the present invention, the reference line 

135 may be printed on the preview window 125 or may be 

permanently superimposed on the preview window 125 in 

another way.  

EX1004-Luo, 4.   

105. During use, Luo explains that the user attempts to align the 

document edge with reference lines such that the two are parallel, which improves 

the quality of the image (and therefore OCR) by “reduc[ing] the projective distortion 

of the image”: 

As shown in FIG.2, when implementing an embodiment 

of the present invention, the user often attempts to 

determine the frame of the document by determining the 

position of the reference line 135 as follows: the reference 

line 135 is made substantially parallel and adjacent to the 

straight edge 205 represented by the document displayed 

in the display window 125 or substantially parallel to and 
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above the straight edge 205. In such positioning, the 

system 100 is designed to capture well-focused and clear 

document images, with an appropriate resolution to make 

the optical character recognition of any text printed in the 

document effective and reliable. 

… 

The present invention ensures that the front of the object 

being imaged is substantially parallel to the image plane 

320 of the camera system 100 to reduce the projective 

distortion of the image. For example, when the system 100 

is in the document capture mode, the system 100 provides 

the user with an image of a captured object, such as a 

business card, only when the straight edge 205 of the 

business card is substantially parallel to the corresponding 

reference line 135 displayed in the preview window 125. 

… 

Therefore, additional sensitivity is added to the 

embodiment of the present invention, wherein only when 

two parallel straight edges 205 of the object displayed in 
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the preview window 125 have substantially the same 

length and are substantially parallel to the corresponding 

reference line 135 can the image be captured. 

EX1004-Luo, 4, 5, 7.   

106. Luo’s reference lines in Figures 5 are shown below along with the 

similar alignment guide in Figure 3 of the ’095 patent: 

 

EX1004-Luo, FIG.5 
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EX1001-USP095, FIG.3.   

107. Rather than just rely on the user to confirm that the document edges 

are parallel with the displayed reference lines, Luo provides the user with 

instructions and feedback throughout the image capture process, for example, by 

changing the color or flicker of the reference lines and other indications when, for 

example, the system determines an edge of the document in the preview window 

is parallel to one of the reference lines: 

Various techniques may be used to indicate to the user that 

an appropriate number of reference lines 135 are 

substantially parallel to the respective straight edges 205 

of the object depicted in the preview window 125. For 

example, an alarm composed of sounds, such as a clicking 

sound output from the camera system 100, may be 
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provided. In the same way, it may be the light illuminated 

in the preview window 125 or the light illuminated 

elsewhere in the camera system 100. In addition, an image 

indicator may be displayed on the preview window 125, 

for example, when each reference line 135 is substantially 

parallel to a corresponding straight edge 205, the reference 

line 135 may change color or flicker individually.  

1004-Luo, 4, 6, FIG.6, claim 5.   

108. Luo also teaches that “when the straight edge205 displayed on the 

preview window 125 is substantially parallel to the corresponding reference line 

135, the system 100 can automatically capture the selected image and provide the 

user with or without instructions.”  Id., 6. 

C. Meier (EX1005) 

109. I understand that Reto Meier, Professional Android Application 

Development, Wiley Publishing (June 25, 2008) (“Meier”) (EX1005) was publicly 

available by June 25, 2008, i.e., before U.S. Patent Application Number 12/545,127 

was filed on August 21, 2009, and is therefore prior art to the ’095 patent. 

110. Meier is a guide for developing mobile applications.  EX1005-

Meier, xvii.  As its title suggests, Meier is specifically directed to writing 
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applications for Android-based devices, which is one of the well-known prior art 

mobile operating systems that the ’095 patent identifies as having appropriate 

camera control APIs for use with the purported invention.  EX1005-Meier, xvii; 

EX1001-USP095, 11:32-41 (“In the context of a Windows Mobile device, the 

Windows Mobile operating system (OS) has one or more APIs exposed to 

application developers that will translate instructions from applications into 

instructions operable by the camera 207 on the mobile device 106. A mobile 

operating system, also known as a mobile platform or a handheld operating system, 

is the operating system that controls a mobile device. Other mobiles OSs include 

Symbian OS, iPhone OS, Palm OS, BlackBerry OS, and Android.”).  Android is an 

open source framework that is available and free to anybody wishing to use it.  

EX1005-Meier, xvii.  To do so, Android offers a “software development kit” (SDK) 

that includes software libraries and developer tools (including APIs) that can be used 

to write a mobile application.  Id., xvii, xix, 12. 

111. As was known in the art, Meier explains that “Android developers 

are free to write applications that take full advantage of increasingly powerful mobile 

hardware.”  Id., xvii, 1.  Like in the ’095 patent, Android provides “APIs” that allow 

both native (i.e., Android’s own) and third-party applications to access the hardware 

of the mobile device like the camera.  For example, Meier explains: 
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In Android, native and third-party applications are written 

using the same APIs and executed on the same run time. 

These APIs feature hardware access, location-based 

services, support for background services, map-based 

activities, relational databases, interdevice peer-to-peer 

messaging, and 2D and 3D graphics. 

EX1005-Meier, 1. 

Android offers new possibilities for mobile applications 

by offering an open development environment built on an 

open source Linux kernel. Hardware access is available to 

all applications through a series of API libraries, and 

application interaction, while carefully controlled, is fully 

supported.  

In Android, all applications have equal standing. Third-

party and native Android applications are written using the 

same APIs and are executed on the same run time. Users 

can remove and replace any native application with a 

third-party developer alternative; even the dialer and home 

screens can be replaced. 
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Id., 3. 

The true appeal of Android as a development environment 

lies in the APIs it provides. 

As an application-neutral platform, Android gives you the 

opportunity to create applications that are as much a part 

of the phone as anything provided out of the box. The 

following list highlights some of the most noteworthy 

Android features: 

- No licensing, distribution, or development fees 

… 

- Full multimedia hardware control including playback 

and recording using the camera and microphone 

Id., 5, 6. 

The Android software development kit (SDK) includes 

everything you need to start developing, testing, and 

debugging Android applications. Included in the SDK 

download are: 

- The Android APIs  The core of the SDK is the 

Android API libraries that provide developer access to 
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the Android stack. These are the same libraries used at 

Google to create native Android applications. 

Id., 12. 

The core libraries provide all the functionality you need to 

start creating applications for Android, but it won’t be long 

before you’re ready to delve into the advanced APIs that 

offer the really exciting functionality. 

Android hopes to target a wide range of mobile hardware, 

so be aware that the suitability and implementation of the 

following APIs will vary depending on the device upon 

which they are implemented. 

… 

- android.hardware  Where available, the hardware 

API exposes sensor hardware including the camera, 

accelerometer, and compass sensors as shown in 

Chapter 10. 

Id., 16.   

112. As one example pertinent to the ’095 patent, Meier teaches that 

Android Camera APIs can be used to “capture images and preview and capture live 
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video” from within a mobile application.  Id., 315.  Meier discusses specific APIs, 

such as camera.startPreview() for previewing a live video stream from the 

camera and camera.takePicture() for capturing an image, as well as 

example code on pages 319-21.   

113. Meier also discusses various considerations for developers seeking 

to deploy their mobile application.  In particular, Meier teaches that the “Android 

Marketplace client [can be used] for downloading thied-party [sic] Android 

applications.”  Id., 5.  The Marketplace is included on any Android phone, which 

therefore provides any Android user with access to a wide range of third-party 

downloadable applications.  Id. 

D. Cohen (EX1006) 

114. I understand that U.S. Patent Application Publication No. 

2007/0194102 (“Cohen”) (EX1006) was published on August 23, 2007, i.e., before 

U.S. Patent Application No. 12/545,127 was filed on August 21, 2009, and is 

therefore prior art to the ’095 patent.   

115. Cohen’s “Field of the Invention” is as follows: 

The present invention relates generally to financial 

institution document processing. More specifically, the 

invention relates to a non-centralized, or decentralized, 
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system and method that facilitates the capture, processing 

and archiving of checks and related financial institution 

document information at a remote merchant site, and 

enables direct transmission of the information to a U.S. 

Federal Reserve Bank, circumventing intermediate 

transmission to the Bank of First Deposit, all in 

compliance with the Check Clearing for the 21st Century 

Act. 

EX1006-Cohen, [0002].   

116. Cohen explains that “Technology for check image capturing, 

performing optical character recognition (OCR) and image assessment, is well 

known in the art.”  EX1006-Cohen, [0002].  Taking advantage of this technology, 

Cohen discloses that a merchant can deposit checks using “remote computer 108, 

equipped with scanner 106” and “a software scanning module which allows checks 

to be scanned front and back, the magnetic MICR line to be read….”  Id., [0021].  

The user then reviews the image and data, before submitting the check image to a 

clearing system for deposit.  EX1006-Cohen, [0022].  Therefore, like Garcia and the 

’095 patent, Cohen is directed to depositing a check using its image.  EX1006-

Cohen, [0008], [0022].   
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117. Cohen’s system is shown, for example, in Figure 1 reproduced 

below: Cohen discloses that a merchant can deposit checks using “remote computer 

108, equipped with scanner 106” and “a software scanning module which allows 

checks to be scanned front and back, the magnetic MICR line to be read….”  Id., 

[0021].   

 

Id., FIG.1.   

118. Like Luo and the ’095 patent, Cohen recognizes that images of 

checks may not be readable and that some information may be missing.  Therefore, 

Cohen explains that the merchant’s computer runs an “OCR and parsing processes 

[that] return[s] value data, including: (1) check amount; (2) bank routing number; 

(3) bank account number; and (4) check number” and performs “quantitative 
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measurements, or values, representing the confidence level of the accuracy of the 

OCR results pertaining to each of the respective pieces of data.”  Id., [0022], FIG.2.  

To confirm the data parsed from the check image, the user at the “merchant site 100 

reviews the images and data for each check,” which is shown as steps 208 and 210 

in Figure 2 below.  Id.  This includes reviewing the accuracy confidence levels to 

validate the images and information read therefrom and confirm there are no errors.  

Id., [0022], [0042].  The user is free to make changes and correct items, if needed.  

Id., [0044].  After completing review, the system transmits the check images and 

associated data to a clearing system 118 for deposit.  Id., [0016], [0022]-[0023].  This 

is shown as step 214 in Figure 2. 
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Id., FIG.2.   

E. Yoon (EX1007) 

119. I understand that U.S. Patent Application Publication No. 

2007/0262148 (“Yoon”) (EX1007) was published on November 15, 2007, i.e., 

before U.S. Patent Application No. 12/545,127 was filed on August 21, 2009, and is 

therefore prior art to the ’095 patent.   

120. Yoon’s “Field of the Invention” is as follows: 

The present invention relates generally to a portable 

terminal, and in particular, to an apparatus and method for 

allowing a business card to be automatically photographed 

by detecting the boundary lines of the business card. 

EX1007-Yoon, [0003]; see also id., [0032].   

121. Specifically, Yoon describes techniques for “improv[ing] the 

probability of satisfactorily recognizing the business card” from an automatically 

captured image “by achieving a business card image having a size, location, and 

brightness that are appropriate for recognizing the business card.”  Id., [0032].  

Therefore, like Luo and the ’095 patent, Yoon is directed to capturing better images 

of documents using a camera (e.g., a mobile device) by automatically capturing an 

image when certain criteria are satisfied.  Id., Abstract, [0019], [0032], claim 1.   
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122. Yoon’s system includes a camera unit 102 and a display unit 106 

for displaying images of a document to a user.  Id., [0019].  Yoon, like Luo and the 

’095 patent, describes various criteria that can be used for automatically capturing 

an image of a document.  For example, like Luo and the ’095 patent, Yoon teaches 

that one criterion includes aligning the edge of a document with a guide or 

reference line:   

[T]he controller 100 displays on the display unit 106 

reference boundary lines, for presenting a size and 

location, of a business card, which are appropriate for 

recognizing the business card; and determines whether the 

boundary lines of the business card received from the 

image processor 104 coincide with the reference boundary 

lines. If they coincide with one another, the controller 100 

controls automatic photographing to be performed. 

Id., [0019]. 

The display unit 106 displays status information and 

characters (which consist of limited numbers) generated 

during the operation of the portable terminal. In particular 

the display unit 106 outputs an image received from the 
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image processor 104, displays the reference boundary 

lines for the business card under control of the controller 

100, and changes and displays the color, shape or 

thickness of each of the reference boundary lines. 

Id., [0022]. 

If it is determined that the business card recognition and 

photographing mode has been selected, the portable 

terminal outputs an image received from the camera 

sensor to the display unit 106, and displays on the display 

unit 106 reference boundary lines for appropriately fixing 

the size and location of the business card that is to be 

photographed in step 203. For example, as illustrated in 

FIG.3A, boundary lines for presenting a size and location 

of a business card, which are appropriate for recognizing 

the business card, are displayed as a rectangular frame in 

the center of the display unit 106. Here, the reference 

boundary lines present a location and size, of a business 

card, for achieving the highest probability of satisfactorily 

recognizing the business card; and may be obtained 
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through an experiment. 

Id., [0024]; see also FIGs.1-2, 3A, claims 2-7, 9, 12-17.  Yoon provides more detail 

on the use of its reference lines in paragraphs [0026]-[0030]. 

123. Yoon teaches further criteria that can be used for automatically 

capturing an image of a document, including brightness.  Id., [0007], [0032].  For 

example, Yoon teaches that “in order to photograph a business card, the controller 

100 receives brightness data from the camera unit 102, checks a brightness 

environment under which the business card is to be photographed, and controls 

whether to perform automatic photographing on the business card.”  Id., [0019]; see 

also id., [0020] (“Also, the camera unit 102 converts the brightness of an image 

received from the camera sensor into measurable brightness data, and transmits the 

brightness data to the controller 100.”).  Yoon provides more detail on detecting and 

confirming sufficient brightness in paragraphs [0025]-[0026].  See also id., FIG.2.   

F. Goyal (EX1008) 

124. I understand that Vikram Goyal, Pro JAVA ME MMAPI: Mobile 

Media API for Java Micro Edition, Apress (June 14, 2006) (“Goyal”) (EX1008) was 

published by June 14, 2006, i.e., before U.S. Patent Application Number 12/545,127 

was filed on August 21, 2009, and is therefore prior art to the ’095 patent.   

125. Like Meier, Goyal is a guide for developing mobile applications.  As 
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its title suggests, Goyal is specifically directed to writing applications for Java-

enabled devices.  EX1008-Goyal, 5, 15, back cover.  Java was well-known at the 

time, and includes an extensive set of capabilities and features.  Therefore, Goyal 

focuses specially on the Java Mobile Media API (MMAPI), which extends Java’s 

features by including multimedia capabilities.  Id., 1, 3-4, 127.  Specifically, Goyal 

teaches that “MMAPI [Multi Media API] allows you to create applications for Java-

enabled devices that can discover and use the multimedia capabilities of the device 

that they are running on.”  Id., 1, 3.  Goyal further explains that these applications 

are referred to “MIDlets,” which are “applications for Java-enabled mobile devices, 

such as mobile phones and PDAs” that are developed using MIDP (“Mobile 

Information Device Profile (MIDP) 2.0”).  Id., 3, 1.  Goyal summarizes example 

devices that supported MMAPI in 2006—well before the ’095 patent: 
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Id., 6. 

126. As one example pertinent to the ’095 patent, Goyal teaches that 

MMAPIs can be used to “capture snapshots or full videos” from within a mobile 

application.  Id., 127; see also id., 16, 253.  Goyal explains first how to determine 

whether a device is capable of capturing images and/or video, and what formats are 

supported.  Id., 128-31.  Goyal also explains how to use the VideoControl API 

to “look through [a camera’s] viewfinder and display this video to the user.”  Id., 

174-78.  In order to obtain a snapshot from the video, Goyal teaches using 

getSnapshot.  Id., 178-79.   

127. Goyal also discusses various considerations for developers seeking 
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to deploy their mobile application.  For example, users can download applications 

via the well-known “over the air” (“OTA”) interface.  Id., 66-67.  “[OTA] is the most 

common way in which MIDlets are downloaded to cell phones and similar wireless 

devices, although it is also applicable to network-connected PDAs. The process of 

deploying MIDlet suites over a network is referred to as over-the-air provisioning, 

or OTA provisioning for short.”  EX1059-Topley, 75.  

G. Randle (EX1048) 

128. Like Garcia and the ’095 patent, Randle teaches using a check image 

to perform deposit.  EX1048-Randle, [0002], [0006]-[0007].  More specifically, 

Randle’s teaches techniques for providing “quality assurance” or “QA” to check 

images.  Id., Abstract, [0021], [0042].  Randle’s system is source-agnostic—the 

check image can come from a number of sources, including:  “101 teller, 102 point 

of sale, 103 image ATM/kiosk, 104 commercial and corporate, 105 branch back 

counter, 106 image POD (sorter farm), 107 remittance (sorter farm), 108 inclearing 

(sorter farm), and 109 inbound image exchange.”  Id., [0014], [0016], [0020].  These 

are shown in Figure 1B, reproduced below: 
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Id., Fig.1B.  

129. With reference to Figure 4, Randle teaches that “[q]uality assurance 

performed at any of the QA identification points shown (designated ‘QA’ with a 

check mark, QA√) allow an agreed to QA value to be accepted at any point in 

processing.”  Id., [0014].  This includes at ATMs, retail locations, corporate offices, 

etc. 
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Id., FIG.4.  Randle emphasizes the flexibility of the disclosed QA approach: 

The ability to establish virtual electronic processing bins 

and flows as depicted in the figures allows for an infinite 

range of QA processes, sorting routines, and exception 

routing and workflow processes to be established and 

managed within the system. This supports a broad range 

of custom QA sorting and routing offerings that are 

completely user defined. Some examples include: time of 

day routing for quickest settlement path, multiple levels of 
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QA based on capture artifacts, presenter profile, risk score, 

transaction value, settlement method, presentment 

method, presentment location, etc., and multiple exception 

handling paths based on the results of QA paths. 

Id., [0016]. 

130. Randle’s QA process includes numerous aspects to QA processing.  

Figure 9B, reproduced below, “lists functions or pre-stored information criteria that 

are elements of QA.”  Id., [0074].   
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131. As one example, Randle teaches “132 image processing 

functions….”  EX10048-Randle, [0074].  Randle teaches that the check image size 

can be reduced:  

Image data reduction options with QA are supported with 

QA being available before and after data reduction. The 

capture of a check in an 8 bit gray scale (or color) high dpi 

format (100 dpi or 200 dpi) may be needed to assure a high 
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level of quality for a QA process. Once that QA process is 

completed on the high resolution image (stamped with a 

QA√ signature; for example, as shown by the “QA√” 

check marks in the drawings) then the image is converted 

to a less size intensive format for transmission and use in 

the check processing chain. The QA signature provides an 

audit trail for this process and assures QA is not lost as part 

of the data reduction process. Examples of data reduction 

include: 1) 8 bit gray scale to bi-tonal (black and white); 

2) 200 dpi color to 100 dpi bi-tonal; 3) 100 dpi to 50 dpi 

bi-tonal, 4) 24 bit color to 8 bit gray scale; 5) 8 bit gray 

scale to 4 bit gray scale, 6) color (grey scale or full color) 

to bi-tonal (black and white), and 7) equivalent or similar 

reductions in tone, color, contrast, resolution or other 

parameters. Thus the image is captured, QA’d, and then 

data reduction is performed (keeping the unique digital 

signature and transitive QA) as a method to reduce file size 

which increases transmission speed and reduces storage 

requirements. Data reduction may also include variations 
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in pixel resolution and/or color depth. 

Id., [0043]; see also id., [0042], [0044].   

132. Randle further teaches a segmentation process that keeps important 

parts of the check image at a higher level of quality:   

Data reduction and image segmentation with QA may also 

be accomplished. Segmentation of the check image where 

areas of interest are kept at the higher resolution and the 

irrelevant or blank areas are converted to a lesser 

resolution and/or color depth may also be done. Examples 

of critical information include the signature line, 

endorsement, amount, payee, and MICR data compared 

with other areas of the check. 

EX1048-Randle, [0044]. 

H. Attia (EX1043) 

133. Attia, like Garcia and the ’095 patent, is directed to capturing and 

processing document images, in particular to decode a printed barcode.  EX1043-

Attia, Abstract, 1:12-16, 3:24-27, FIGs.2A-C, 4B, 5A.  Attia discloses a system that 

uses a mobile device to capture, enhance, and decode a barcode image.  Id., 3:45-

52, 5:58-63, 11:30-47, claim 1, 3-6, 8-12, 14.   
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134. Attia teaches monitoring images of a barcode in real-time and 

capturing the image when the barcode can be decoded.  EX1043-Attia, 4:8-18.  Attai 

teaches “[t]he location of the decoding depends entirely upon the processing 

capabilities of the mobile device utilized” and that “if the…software is operating on 

a mobile device with lower system capabilities…the mobile device will 

automatically send the digital image of the barcode to a server for decoding.”  Id., 

4:1-7.   

XI. SPECIFIC GROUNDS FOR UNPATENTABILITY 

135. In my opinion, claims 1-30 of the ’095 patent are unpatentable 

because they are obvious in view of the prior art.  In the sections that follow, I 

provide a detailed explanation of my opinion of how those prior art references show 

that the claims are obvious.  I rely on the following combinations of prior art 

references: 

Ground References Basis Claims Challenged 

I Garcia, Luo, Meier, 
Cohen 

§103 1-4, 6-12, 14-21, 23-30  

II Garcia, Luo, Meier, 
Cohen, Yoon 

§103 5, 13, 22 

III Garcia, Luo, Meier, 
Cohen, Randle 

§103 7, 24 

IV Garcia, Luo, Meier, 
Cohen, Attia  

§103 11, 16 
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Ground References Basis Claims Challenged 

V Garcia, Luo, Goyal, 
Cohen 

§103 1-4, 6-12, 14-21, 23-30  

VI Garcia, Luo, Goyal, 
Cohen, Yoon 

§103 5, 13, 22 

VII Garcia, Luo, Goyal, 
Cohen, Randle 

§103 7, 24 

VIII Garcia, Luo, Goyal, 
Cohen, Attia 

§103 11, 16 

 

A. Ground I: 1-4, 6-12, 14-21, 23-30 are Obvious Over Garcia in 
Combination with Luo, Meier, and Cohen 
(“Garcia/Luo/Meier/Cohen”) 

136. In my opinion, claims 1-4, 6-12, 14-21, 23-30 would have been 

obvious over the combination of Garcia in view of Luo, Meier, and Cohen.  First, I 

explain why a person of ordinary skill in the art would have been motivated to 

combine the Garcia with the Luo, Meier, and Cohen references (Section XI.A.1).  

Next, I explain why that combination of prior art references would have rendered 

claims 1-4, 6-12, 14-21, 23-30 obvious (Sections XI.A.2 and XI.A.3). 

1. Combination of Garcia, Luo, Meier, and Cohen 
(“Garcia/Luo/Meier/Cohen”) 

137. I have reviewed the Garcia, Luo, Meier, and Cohen references.  It is 

my opinion that each is analogous art to the ’095 patent claims.  It is also my opinion 

that a person of ordinary skill in the art would have been motivated to combine them 
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with a reasonable expectation of success. 

138. In Section XI.A.1.a, I explain why a person of ordinary skill in the 

art would have been motivated to modify Garcia with Luo’s teachings of displaying 

an alignment guide, providing feedback and other instructions to the user, and 

automatically capture an image of a document, and further why a person of ordinary 

skill in the art would have been motivated to implement those teachings using 

Meier’s software architecture, including a downloaded application and camera 

control APIs. 

139. In Section XI.A.1.b, I explain why a person of ordinary skill in the 

art would have been motivated to modify Garcia with Cohen’s teachings regarding 

various remote check deposit steps.  

a. Garcia in view of Luo and Meier 
(“Garcia/Luo/Meier”) 

140. Analogous Art: In my opinion, Garcia, Luo, and Meier are 

analogous art to the ’095 patent claims.  The ’095 patent claims are in the field of 

capturing and processing document images.  For example, claim 1 is “[a] system 

enabling mobile check deposit auto-capture functionality via video frame 

processing” that includes “a mobile device of a user, the user’s mobile device 

including a camera, a processor, and a memory coupled to the processor” and “a 

downloaded app,” to “control check deposit by controlling the camera” to facilitate 
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“auto-capture” of a check image via “the video frame of the live video of the 

check….”  EX1001-USP095, claim 1.  Claim 1 further describes additional 

processes on the document image, including “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….”  Id.  The other claims recite similar limitations.  Thus, the ’095 

patent is directed to capturing and processing images of a document (i.e., a check). 

141. Garcia, Luo, and Meier are also in the field of processing document 

images.  For example, Garcia discloses methods and systems “for processing and 

accepting documents, such as, for example, bank checks, with guarantee of 

authentication of the issuer and the document itself, using electronic media for its 

implementation through a mobile device capable of capturing and sending images 

via an Internet connection.”  EX1003-Garcia, 1:7-13. 

142. Luo discloses systems and methods for capturing better images of a 

rectangular document (e.g., a business card) for OCR.  EX1004-Luo, 1 (“For 

example, people in business can use digital cameras incorporated into mobile 

phones to quickly and easily capture digital images of their business cards. Then, 

they can perform optical character recognition (OCR) on the digital images, and save 

the name, address, and other information printed on the business cards automatically 
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in the contact file of their phones.”).  Luo describes various techniques for improving 

image capture, and therefore the readability of the captured image, including 

ensuring that the edges of the rectangular document are parallel with reference lines 

and automatically capturing the image of the document.  Id., 6, 7.  Thus, Luo is 

directed to capturing and processing an image of a document, just like the ’095 

patent claims. 

143. Finally, Meier discloses a software development kit and example 

mobile application computer code for capturing images using Android devices.  For 

example, Meier teaches that the disclosed SDK can “[a]ccess to the [mobile] device 

camera for taking pictures and previewing video.”  EX1005-Meier, 315.  A person 

of ordinary skill in the art would have understood that such techniques could have 

been used to capture images of a wide variety of things, including a document).  

Thus, Meier is directed to techniques for capturing an image, including an image of 

a document, just like the ’095 patent claims. 

144. Motivation to Combine: In my opinion, a person of ordinary skill 

in the art would have been motivated to combine Garcia’s disclosure of performing 

remote check deposit with an image captured by a mobile device with Luo’s well-

known mobile device image capture techniques, including providing reference 

lines to help a user align a document in a camera preview window, feedback and 
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other instructions to the user, and autocapture.  In my opinion, a person of ordinary 

skill in the art would have also been motivated to combine Garcia’s disclosure of 

performing remote check deposit with an image captured by a mobile device with 

Meier’s software architecture, including a downloaded application and APIs for 

controlling mobile device cameras. 

145. As I explained in Section X.A, Garcia discloses a remote check 

deposit system that extracts deposit information from images captured by a mobile 

device.  EX1003-Garcia, 1:6-13 (“The present invention, as its title implies, relates 

to a method for processing and accepting documents, such as, for example, bank 

checks, with guarantee of authentication of the issuer and the document itself, using 

electronic media for its implementation through a mobile device capable of 

capturing and sending images via an Internet connection.”), 11:7-15 (“For its part, 

the institution that renders the service must have certain electronic means of 

recognizing, verifying and processing the information sent by the user. These means 

consist basically of computer equipment connected to the Internet that has an 

optical character recognition (OCR) system, a code authentication system and means 

of transmitting data to the institution’s document processing system.”).  More 

specifically, Garcia teaches that the “mobile equipment that performs the initial 

processes of capturing, digitizing and processing the image consists of a mobile 
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telephone equipped with the features and functions necessary for said purpose, 

particularly a mobile telephone with [a ]camera and processing capacity.”  Id., 

11:1-6.  Garcia further explains that the device includes a “computer application.”  

Id., 9:21-10:3.  A person of ordinary skill in the art, when faced with Garcia’s 

disclosure to capture images of a check with a mobile device, would have been 

motivated to look to other teachings from the prior art like Luo and Meier to supply 

implementation details.  For example, a person of ordinary skill in the art would have 

been motivated to look to references like Luo for additional teachings regarding how 

capture the image of the check and also how to ascertain whether such image is 

sufficient for completing the deposit.  Moreover, a person of ordinary skill in the art 

would have been motivated to look to references like Meier regarding the particular 

software implementation on Garcia’s mobile device. 

146. Luo provides these additional teachings with respect to capturing 

check images on a mobile device.  For example, Luo teaches techniques for 

improving images of documents captured by a mobile device, which are then used 

for OCR.  EX1004-Luo, Abstract (“A method and system for capturing the frontal 

image of an object having at least two substantially straight edges (205), which 

helps reduce projective distortion in the image.”), 1 (“This ubiquitous availability of 

digital cameras has produced many novel commercial applications for digital 
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images. For example, people in business can use digital cameras incorporated into 

mobile phones to quickly and easily capture digital images of their business cards. 

Then, they can perform optical character recognition (OCR) on the digital images, 

and save the name, address, and other information printed on the business cards 

automatically in the contact file of their phones.”), 5 (“The present invention ensures 

that the front of the object being imaged is substantially parallel to the image plane 

320 of the camera system 100 to reduce the projective distortion of the image.”), 7 

(“In summary, the present invention is an improved method and system for capturing 

the frontal image of an object having at least two substantially straight edges 205.”).  

Specifically, Luo teaches providing instructions and feedback to the user so as to 

help the user align the edge of a document such that it is parallel with reference 

lines displayed in a camera preview window:   

A method and system for capturing the frontal image of an 

object having at least two substantially straight edges 

(205), which helps reduce projective distortion in the 

image. The method includes receiving a preview image on 

an image sensor (115) related to a camera (100), and the 

preview image depicts a straight edge (205). Then, a 

preview image depicting a straight edge (205) and at least 
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two reference lines (135) simultaneously present is 

displayed in a preview window (125) of the camera system 

(100), where each reference line (135) corresponds to a 

straight edge (205). The image of the object is captured 

only when the straight edge (205) shown in the preview 

window (125) is substantially parallel to the corresponding 

reference line (135).   

EX1004-Luo, Abstract. 

The present invention ensures that the front of the object 

being imaged is substantially parallel to the image plane 

320 of the camera system 100 to reduce the projective 

distortion of the image. For example, when the system 100 

is in the document capture mode, the system 100 provides 

the user with an image of a captured object, such as a 

business card, only when the straight edge 205 of the 

business card is substantially parallel to the corresponding 

reference line 135 displayed in the preview window 125.   

Id., 5. 

As is well known in the art, image edge detection 
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techniques can be used to reliably calculate the angle 

between a specific reference line 135 and the 

corresponding straight edge 205 in the document preview 

image. In FIG.5, three reference lines 135 are shown; 

however, according to the disclosure of the present 

invention, those skilled in the art should recognize that 

different numbers of reference lines 135 may be used 

according to different embodiments of the present 

invention, such as two, three, four or more baselines 135.  

Id., 5. 

Various techniques may be used to indicate to the user that 

an appropriate number of reference lines 135 are 

substantially parallel to the respective straight edges 205 

of the object depicted in the preview window 125. For 

example, an alarm composed of sounds, such as a clicking 

sound output from the camera system 100, may be 

provided. In the same way, it may be the light illuminated 

in the preview window 125 or the light illuminated 

elsewhere in the camera system 100. In addition, an image 

FIFTH THIRD EX1002 
Page 97 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

94   

indicator may be displayed on the preview window 125, 

for example, when each reference line 135 is substantially 

parallel to a corresponding straight edge 205, the reference 

line 135 may change color or flicker individually. As an 

alternative, when the straight edge 205 displayed on the 

preview window 125 is substantially parallel to the 

corresponding reference line 135, the system 100 can 

automatically capture the selected image and provide the 

user with or without instructions.   

Id., 6. 

In summary, the present invention is an improved method 

and system for capturing the frontal image of an object 

having at least two substantially straight edges 205. 

Embodiments of the present invention employ common 

features of the camera system 100 such as the mode 

selection switch 130 and the preview window 125 to make 

it user friendly and intuitive in use. Therefore, the present 

invention helps users to accurately and reliably capture an 

image of the front of an object, where the object plane 310 
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is substantially parallel to the image plane 320. Therefore, 

the projective distortion in the image is reduced, and the 

image is clearer and more accurate. With reduced 

projective distortion, it is more likely to perform an 

accelerated image capture process, such as an optical 

character recognition process performed on a text image, 

with high accuracy.  

Id., 7; see also id., 7 (describing steps in Figure 6); claims. 5, 11, 13, FIG.6. 

147. In addition to helping the user align the document with reference 

lines, Luo also teaches that the image of the document is automatically captured 

when the document is properly aligned in the preview window.  EX1004-Luo, 6 

(“As an alternative, when the straight edge 205 displayed on the preview window 

125 is substantially parallel to the corresponding reference line 135, the system 100 

can automatically capture the selected image and provide the user with or without 

instructions.”).  As was well known in the art, Luo teaches that applying the 

disclosed alignment and automatic techniques provides “improved method and 

system for capturing the…image,” are “user friendly and intuitive in use,” ensure 

the “image is clearer and more accurate,” and reduce projective distortion, which 

“accelerate[ the] image capture process” and “optical character recognition…with 
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high accuracy.”  Id., 7. 

148. In my opinion, a person of ordinary skill in the art would have been 

motivated to incorporate Luo’s teachings described above into Garcia mobile check 

deposit system.  It was well known that mobile device images of documents can 

suffer from problems such as projective distortion and blur.  Consistent with the 

knowledge of a person of ordinary skill in the art, Luo teaches that providing 

instructions and feedback, including with the use of parallel reference lines, can 

produce higher quality images that reduce the impact of these well known 

“projective distortion” and “blur” problems, and that doing so improves the accuracy 

of OCR by making the text more readable: 

[P]eople in business can use digital cameras incorporated 

into mobile phones to quickly and easily capture digital 

images of their business cards. Then, they can perform 

optical character recognition (OCR) on the digital images, 

and save the name, address, and other information printed 

on the business cards automatically in the contact file of 

their phones.  

… 

[I]n order to convert an image into a special character 
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code, the OCR process requires images of single 

characters in relatively high quality.  

[M]any environments today for using digital cameras are 

not ideal for capturing high-quality images. For example, 

a user of a digital camera trying to capture a business card 

image simply holds the business card in front of the 

camera lens with one hand, while holding the camera with 

the other hand when taking pictures. But this makes 

unideal variable factors such as the distance from the lens 

to the business card, and the angle of the camera’s image 

plane relative to the front of the business card. Therefore, 

the image resulted may contain defects such as projective 

distortion. 

EX1004-Luo, 1. 

The present invention ensures that the front of the object 

being imaged is substantially parallel to the image plane 

320 of the camera system 100 to reduce the projective 

distortion of the image. For example, when the system 100 

is in the document capture mode, the system 100 provides 

FIFTH THIRD EX1002 
Page 101 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

98   

the user with an image of a captured object, such as a 

business card, only when the straight edge 205 of the 

business card is substantially parallel to the corresponding 

reference line 135 displayed in the preview window 125. 

Id., 5. 

In summary, the present invention is an improved method 

and system for capturing the frontal image of an object 

having at least two substantially straight edges 205. 

Embodiments of the present invention employ common 

features of the camera system 100 such as the mode 

selection switch 130 and the preview window 125 to make 

it user friendly and intuitive in use. Therefore, the present 

invention helps users to accurately and reliably capture an 

image of the front of an object, where the object plane 310 

is substantially parallel to the image plane 320. Therefore, 

the projective distortion in the image is reduced, and the 

image is clearer and more accurate. With reduced 

projective distortion, it is more likely to perform an 

accelerated image capture process, such as an optical 
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character recognition process performed on a text image, 

with high accuracy.  

Id., 7. 

149. A person of ordinary skill in the art would have therefore been 

motivated to use Luo’s teachings, including displaying images in a preview 

window, instructions/feedback to the user, reference lines, and automatic image 

capture responsive to determining sufficient alignment to improve captured images 

for use in Garcia’s check deposit system.  In light of Garcia’s teachings (1) to capture 

an image of a document (i.e., a check) with a mobile device and (2) to perform 

OCR on the document in the image.  EX1003-Garcia, 11:1-15.  A person of ordinary 

skill in the art would have recognized that Luo’s teachings for improving mobile 

image capture of documents such as business cards would have similarly improved 

Garcia’s image capture for checks.  For example, applying Luo’s teachings to 

Garcia’s system would have predictably increased the likelihood of obtaining images 

suitable for “[r]ecognizing, verifying, and electronically treating and processing,” as 

disclosed by Garcia.  EX1003-Garcia, 6:8-10. 

150. As I explained in Section III.C, one consideration for obviousness is 

whether the alleged invention uses a known technique to improve a similar device 

or method in the same way.  Another consideration is whether the alleged invention 
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applies a known technique to a known device or method that was ready for 

improvement to yield predictable results.  In my opinion, this describes the 

combination of Garcia with Luo.  For example, implementing Garcia’s mobile check 

deposit method and system using Luo’s camera method and system would have 

involved using and applying known techniques—here, Luo’s preview window, 

instructions, feedback, document alignment, and automatic capture techniques—to 

a known or similar device or method—here, Garcia’s use of a mobile phone camera 

to capture a check image—ready for improvement—here, to improve OCR of 

Garcia’s images–in the same way—here, by reducing projective distortion and blur 

in the image—to yield predictable results—here, a better check image.   

151. In my analysis, I have also considered Garcia’s teaching to use “a 

computer application in the mobile telephone” and “features and functions 

necessary” to carry out check image capture.  EX1003-Garcia, 9:21-10:1, 11:4.  Luo 

provides similar teachings, including “stored program instructions that control the 

operation of one or more processor” and “software” such as “that [which] enables 

the [camera] preview window” and “software stored in camera system 100” for 

performing optical character recognition.  EX1004-Luo, 3, 7, 8.  A person of 

ordinary skill in the art, when faced with Garcia’s and Luo’s teachings regarding 

mobile devices and associated software, would have been motivated to look to other 
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teachings from the prior art like Meier to supply implementation details.  For 

example, Meier supplies the software architecture (and how such software is loaded 

onto the mobile device) required to implement Garcia’s and Luo’s teachings. 

152. Meier supplies such implementation details in the form of well-

known and readily available software components.  In the field of software 

development, persons of skill in the art frequently consult guides or other reference 

materials to understand how to write computer code a particular computing 

environment.  I have used these types of resources many times in my career.  Meier 

is one such guide in the field of mobile application development.  Specifically, Meier 

describes itself as a “hands-on guide to building mobile applications” that helps 

application developers understand how “to get the most out of Android.”  EX1005-

Meier, xvii; see also id., 12 (“The Android software development kit (SDK) includes 

everything you need to start developing, testing, and debugging Android 

applications.”).  This includes helping developers take advantage of the device 

camera.  Id., xviii (“Hardware is then covered, starting with media recording and 

playback, before introducing the camera, accelerometers, and compass sensors.”), 

5 (“As an application-neutral platform, Android gives you the opportunity to create 

applications that are as much a part of the phone as anything provided out of the box.  

The following list highlights some of the most noteworthy Android features:…Full 
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multimedia hardware control including playback and recording using the camera 

and microphone….”), 6 (“The Android SDK includes APIs for location-based 

hardware (such as GPS), camera, network connections, Wi-Fi, Bluetooth, 

accelerometers, touch screen, and power management. You can explore the 

possibilities of some of Android’s hardware APIs in more detail in Chapter 10.”), 

315 (“In this chapter, you’ll take a closer look at some of these hardware APIs. In 

particular, you’ll learn how to play and record multimedia content including audio, 

video, and still images, as well as use the camera to capture images and preview and 

capture live video.”). 

153. Meier describes many software features relevant to Garcia and Luo.  

For example, Meier provides techniques for loading application software on a 

mobile device.  Specifically, Meier teaches downloading mobile applications onto 

the device.  Id., 5 (“The Android Marketplace client for downloading thied-party 

[sic] Android applications.”).  Meier also teaches that such downloaded applications 

can “[a]ccess to the device camera for taking pictures and previewing video.”  Id., 

315; see also id., xviii,, 5, 6, 12.  In order to access the mobile device camera, Meier 

teaches the use of well known “application-neutral APIs [to] provide low-level 

access to the increasingly diverse hardware commonly available on mobile device,” 

such as the camera.  Id., 315; see also id., 319-21 (discussing camera preview and 
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capture APIs), 325 (discussing “Camera APIs”). 

154. A person of ordinary skill in the art would have therefore been 

motivated to implement the Garcia/Luo combination with Meier’s teachings of a 

downloaded application and APIs that access the mobile device camera hardware.  

As I outlined in Sections VI.C and VI.D, mobile applications were becoming 

increasingly popular in the early and mid-2000s.  See, supra, §§VI.C, VI.D; 

EX1005-Meier, 315, 319-20.  These included, for example, mobile applications that 

accessed camera functionality to preview images in a viewfinder and capture 

pictures.  I outlined numerous examples in Sections VI.C and VI.D above.  Id. 

155. Downloaded applications were also becoming increasingly popular, 

and therefore would have been an attractive architecture with which to build mobile 

functionality like Garcia’s mobile check deposit and Luo’s image capture 

techniques.  EX1034-Yuan, 24, 25, 55; supra, §VI.D.  These downloaded 

applications provide useful functionality for third parties wishing to take advantage 

of mobile devices.  As an example, a bank or other third-party enterprise (e.g., as 

disclosed by Garcia) can deploy applications to their customers with customized 

functionality with added sophistication above that offered by other solutions, such 

as webpages hosting thin-clients.  EX1034-Yuan, 52 (discussing benefits of “smart-

clients” which a person of ordinary skill in the art would have understood to be 
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enabled by downloaded applications, over “thin-clients,” which a person of ordinary 

skill in the art would have understood to be a browser-based application, including 

“richer and more pervasive user interfaces,” “[e]xtreme personalization,” 

“leverage[ing] device extensions,” “more powerful and flexible security schemes,” 

and “advanced integration technologies”).  Unlike webpages and thin-clients, which 

are downloaded every time a user navigates to the webpage, downloaded 

applications are installed once, stored in memory, and then maintained for use later 

on.  Id., 52 (“On-device data storage reduces network traffic, especially unnecessary 

round trips. It enables transactions; supports the ‘offline’ mode when the network is 

temporarily unavailable; and hence improves overall performance, reliability, and 

availability of mobile applications.”), 44 (“a crucial disadvantage of the thin-client 

paradigm is that it requires the mobile device to be always connected. Today’s 

wireless data networks are slow, unreliable, and expensive. They cover only limited 

areas. Those limitations have severely hindered the adoption of thin-client 

applications. To get around the network problem, we have to rely on the other two 

pillars in the Nokia Developer Platforms: J2ME and Symbian C++.”).  Downloaded 

applications also support increased security over then-existing web protocols.  Id., 

52 (“Smart clients support more powerful and flexible security schemes. They 

enable content-based security and distributed single sign-on.”), 45 (“Secure: The 
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Java runtime provides advanced security features through domain-based security 

manager and standard security APIs.”).  The popularity and functionality of 

downloaded applications would have led a person of ordinary skill in the art to 

teachings like those in Meier, and would have motivated a person of ordinary skill 

in the art to implement the Garcia/Luo combination with a downloaded application. 

156. A person of ordinary skill in the art would have recognized 

additional benefits to downloaded applications.  For example, downloaded 

applications also provide third parties with access to device hardware like 

accelerometers and GPS systems.  In the case of the Garcia/Luo/Meier combination, 

a downloaded application can provide access to the camera with pre-written, and 

readily accessible software APIs.  EX1005-Meier, 1, 3, 5, 6, 12, 16, 315, 319-21.  

Thus, a third party wishing to use a device camera could simply use those APIs and 

would not need to write new mobile device software from the ground up.  Without 

such APIs, a third party would likely need access to proprietary hardware and 

software features typically known only to the device manufacturer.  Rewriting code 

to access hardware features would have been duplicative and inefficient, especially 

given that APIs for performing the same functionality were already known.   

157. Implementing the Garcia/Luo combination with a downloaded 

application and APIs for controlling image capture would have also involved the 

FIFTH THIRD EX1002 
Page 109 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

106   

application of techniques that were already being used for remote desktop deposit to 

the field of mobile devices.  Desktop check deposit systems were already using 

downloaded applications.  See, e.g., EX1036-Westerman; EX1037-EasCorp; 

EX1038-eServices.  Thus, when extending remote deposit capabilities to a mobile 

device, a person of ordinary skill in the art would have been motivated and found it 

obvious to use the equivalent software architecture for mobile devices.  See 

generally EX1039-Hariharan.   

158. A person of ordinary skill in the art would have been motivated to 

look to how-to guides like Meier—which explain available software features for 

mobile devices, for example using the Android platform—to implement the 

Garcia/Luo combination on a mobile device.  When implementing the combination 

of Garcia/Luo with Meier’s teachings, a person of ordinary skill in the art would 

have recognized that Meier’s downloadable application and Camera APIs provide 

the software features needed to implement for Garcia’s/Luo’s teachings.  As a few 

non-limiting examples, Meier’s teaching to use a downloaded application would 

have been used to implement Luo’s preview window and image capture using, for 

example, the Camera API that provides third-party mobile applications access to 

video preview from a device camera.  In the Android SDK, the relevant APIs 

include setPreviewDisplay, which allows a developer to add a camera 
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preview window to their mobile applications.  As another example, Meier’s 

teaching to use a downloaded application would have also been used to implement 

Luo’s and Garcia’s teachings to capture a picture or a single frame from a video 

feed.  In the Android SDK, the relevant APIs include takePicture, which allows 

a developer to add image capture from a preview window to their mobile 

applications.  EX1004-Luo, Abstract, 5-7, claims 5, 11, 13, FIG.6; EX1005-Meier, 

xviii, 5, 12, 315, 318-20.  Meier’s teachings are not limited to these features—Meier 

also provides additional implementation details, such as explanations regarding how 

to initialize the camera and how to control additional camera settings.  See, e.g., 

EX1005-Meier, 319-20. 

159. As I explained in Section III.C, one consideration for obviousness is 

whether the alleged invention uses a known technique to improve a similar device 

or method in the same way.  Another consideration is whether the alleged invention 

applies a known technique to a known device or method that was ready for 

improvement to yield predictable results.  In my opinion, this describes the 

combination of Garcia with Luo.  For example, implementing Garcia’s/Luo’s 

software with Meier’s teaching to use a downloaded application and camera control 

API would have involved applying a known technique or method—here, Meier’s 

well-known software architecture that includes downloaded applications and 
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APIs—to a known or similar device or method—here, Garcia/Luo’s mobile check 

capture and processing software—ready for improvement—here, by facilitating 

Garcia/Luo’s deposit and image capture teachings without the need to download 

software for each deposit and without the need for a developer to write camera 

control software—in the same way—here, by using well-known software 

components and software deployment techniques—to yield predictable results—

here, capturing and processing a check image with a mobile device, as contemplated 

by Garcia and Lu. 

160. Reasonable Expectation of Success: In my opinion, a person of 

ordinary skill in the art would have reasonably expected success in implementing 

the combination of Garcia’s mobile check deposit method and system using the 

teachings of Luo’s capture method and system and Meier’s software architecture.  

For example, the similarity between the references themselves would have led a 

person of ordinary skill in the art to reasonably expect success.  Garcia, Luo, and 

Meier each teach the use of mobile devices with cameras and software for capturing 

images.  For example, Garcia discloses: 

The present invention, as its title implies, relates to a 

method for processing and accepting documents, such as, 

for example, bank checks, with guarantee of 
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authentication of the issuer and the document itself, using 

electronic media for its implementation through a mobile 

device capable of capturing and sending images via an 

Internet connection. 

EX1003-Garcia, 1:7-13. 

The mobile equipment that performs the initial processes 

of capturing, digitizing, and processing the image consists 

of a mobile telephone equipped with the features and 

functions necessary for said purpose, particularly a mobile 

telephone with camera and processing capacity. 

Id., 11:1-6.   

161. A person of ordinary skill in the art would have understood “the 

features and functions necessary for” “the initial processes of capturing, digitizing, 

and processing the image” to include a processor, storage, and software.  Luo 

discloses: 

In addition, it is hoped that technicians will be able to 

easily generate such software instructions and programs 

and ICs with minimal experimentation under the guidance 

of the principles and principles disclosed herein, although 
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it may take a lot of effort, and based on considerations such 

as time and current technology available and economic 

considerations, a number of design choices can be 

inspired. 

EX1004-Luo, 8; see also id., 6 (describing use of camera to capture images), 3, 7 

(describing “software”).  Meier discloses: 

In this chapter, you’ll take a closer look at some of these 

hardware APIs. In particular, you’ll learn how to play and 

record multimedia content including audio, video, and still 

images, as well as use the camera to capture images and 

preview and capture live video. 

EX1005-Meier, 315.   

162. These similar teachings would have suggested to a person of 

ordinary skill in the art that the teaching from one disclosure could have easily been 

applied to the teachings of others. 

163. A person of ordinary skill in the art would have also expected 

success in the combination because Garcia and Luo each teach capturing an image 

of the same item.  For example, Luo teaches broadly taking images of small 

rectangular documents with straight edges like business cards, which a person of 
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ordinary skill in the art would recognized would have included Garcia’s “bank 

checks.”  EX1003-Garcia, 12:4-9; EX1004-Luo, 1, 4, 6. 

164. A person of ordinary skill in the art would have also expected 

success in the combination based on the references’ own teachings.  For example, 

Garcia discloses a “computer application in the mobile telephone in which an 

interactive session is established with the receiving institution through the mobile 

communications operator” without describing any challenges that a person of skill 

in the art would have faced implementing such features.  EX1003-Garcia, 9:19-

10:18.  Consistent with the level of ordinary skill in the art and the readily available 

solutions for image capture and mobile software architecture (see, supra, Sections 

VI.C and VI.D), a person of ordinary skill in the art would have understood Garcia 

to teach that implementing known details like Luo’s image capture process or 

Meier’s software architecture would have been within the capability set and 

knowledge of a person of ordinary skill in the art.  EX1004-Luo, 1, 3, 7, 8; EX1005-

Meier, 315, 319-20.  Moreover, implementing the Garcia/Luo/Meier combination 

would have simply involved writing computer code using readily accessible 

software development kits, like the Android SDK taught by Meier.  Consistent with 

my understanding of the level of skill in the art and the disclosure of the references 

themselves, other prior art disclosures teach that it was “trivial for a mobile 
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application developer to access a camera….”  EX1040-CodeGuru, 1.  This too is 

consistent with Meier’s teachings.  Meier identifies itself as a handbook directed to 

“anyone interested in creating applications for…mobile phone[s]” without any 

regard for app develop experience and further explains that only “some experience 

in software development and [familiarity] with basic development practices” is 

required.  EX1005-Meier, xvii. 

165. Finally, my opinion that a person of ordinary skill in the art would 

have reasonably expected success in the Garcia/Luo/Meier combination is consistent 

with the ’095 patent’s disclosure.  Like Garcia, the ’095 patent presumes that a 

person of ordinary skill in the art would have understood how to implement the 

claimed image capture process (e.g., like that of Luo) and software architecture (e.g., 

like that of Meier).  EX1001-USP095, 7:54-60, 8:7-19, 24-30, 10:42-51, 11:26-51, 

16:19-39, 21:1-27, claims 1, 9, 18, 26.  The ’095 patent lacks various implementation 

details disclosed by Luo and Meier, such as specific APIs, example code, or 

particular monitoring criterion parameters. 

166. Therefore, it is my opinion that it would have been obvious for a 

person of ordinary skill in the art to combine the teachings of Garcia with Luo to 

incorporate Luo’s teaching to monitor an image of a document for alignment with 

displayed reference lines, automatically capture the image when the document in 
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the image is sufficiently parallel with the reference lines, and provide feedback to a 

user throughout the process.  Similarly, it is my opinion that it would have been 

obvious for a person of ordinary skill in the art to combine the teachings of 

Garcia/Luo with Meier to incorporate Meier’s teaching to use a software application 

for download for Garcia’s mobile check deposit system and Luo’s capture process, 

and to control the camera with an API.  

b. Garcia in view of Cohen (“Garcia/Cohen”) 

167. Analogous Art: In my opinion, similar to Garcia, Cohen is also 

analogous art to the ’095 patent claims.  As I explained in Section XI.A.1, the ’095 

patent claims are in the field of capturing and processing document images.  Cohen 

is also in the same field of capturing and processing document images.  For 

example, Cohen discloses methods and systems “captur[ing], processing, and 

archiving of checks….”  EX1006-Cohen, [0002].  Thus, Cohen is directed to 

capturing and processing an image of a document (i.e., a check), just like the ’095 

patent claims. 

168. Motivation to Combine: In my opinion, a person of ordinary skill 

in the art would have been motivated to incorporate Cohen’s teachings regarding 

check processing steps into Garcia’s mobile check deposit system. 

169. Garcia discloses “[r]ecognizing, verifying, and electronically 
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treating and processing the information received by [a financial] institution.” 

EX1003-Garcia, 6:8-10.  Garcia also teaches that the financial institution has 

“computer equipment…that has an optical character recognition (OCR) 

system….”  Id.; 11:10-15.  A person of ordinary skill in the art, when faced with 

Garcia’s disclosure to capture images of a check with a mobile device, and 

processing, verifying, and OCRing such images would have been motivated to look 

to other teachings from the prior art like Cohen to supply implementation details. 

170. For example, Cohen discloses techniques for verifying and 

processing of check images using OCR, reading the MICR line, and validating the 

accuracy of various information items read from the check image with the use of 

confidence levels.  More specifically, Cohen discloses: 

[A] system and method [that] facilitates the capture and 

processing of checks and related bank document 

information at a remote client subsystem and locally 

processing the checks and information at the remote client 

site, for transmission to a main subsystem, for direct 

routing of the bank document information to the U.S. 

Federal Reserve Bank, circumventing intermediate 

transmission to the Bank of First Deposit (BOFD), all in 

FIFTH THIRD EX1002 
Page 118 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

115   

compliance with the Check Clearing for the 21st Century 

Act. 

EX1006-Cohen, Abstract.  Cohen’s system and method are shown in Figures 1 and 

2 below. 
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Id., FIGs.1, 2. 

171. Cohen teaches that the disclosed system and method allow for a 

merchant to scan and deposit checks locally at their own location in a batch process.  

Id., [0017], [0019]-[0022].  More specifically, the user scans checks into their client 

system 100, which consists of a PC 108 or 112.  Id., [0020].  “The remote computer 

108, equipped with scanner 106, includes a software scanning module which allows 

checks to be scanned front and back, the magnetic MICR line to be read, and a 
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customized physical endorsement to be printed upon the back of each check.”  Id., 

[0021]; see also id., [0042], [0071]-[0072].  Cohen teaches the following processing 

steps, which occur “at the local merchant site…: (1) OCR; (2) Scanning or Image 

Capture; (3) OCR and Scanning; or (4) OCR, Scanning and MICR Parsing.”  Id.  

Cohen further discloses the use of confidence levels to determine whether 

information read from the check, such as the MICR or the amount, are accurate: 

Referring now to FIGS. 1 and 2, at the conclusion of either 

the scanning or data importation process step 202, in step 

204 another process is triggered which performs OCR as 

well as parsing of the MICR Line information. In a 

subsequent step 206, the OCR and parsing processes 

return value data, including: (1) check amount; (2) bank 

routing number; (3) bank account number; and (4) check 

number. Significantly, these processes also return 

quantitative measurements, or values, representing the 

confidence level of the accuracy of the OCR results 

pertaining to each of the respective pieces of data. 

Subsequently, in step 208, a remote operator at the local 

merchant site 100 reviews the images and data for each 
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check in the batch. Significantly, the efficacy of this 

process is greatly enhanced by assigning color-coding in 

accordance with the respective confidence levels. 

Preferably, green, yellow and red colors are utilized to 

provide easy visual indication to the operator as to the 

confidence level attached to each data item. Subsequently, 

in step 210, and based upon a configuration setting in the 

profile that governs the particular batch, the operator is 

required to manually validate only those data items with a 

certain confidence level. Termed “Examination Rigor”, 

this profile configuration value may be set to require that 

only low confidence data (i.e. marked red) need be 

inspected, or that both low and moderate confidence level 

data (i.e marked red or yellow) must be inspected, or that 

all data (i.e. even items marked green) must be inspected 

for errors. Upon completion of the review, the batch is 

ready for transmission to the DirectFed™ clearing system 

118, or a like third party system. For convenience, all 

further description herein will refer to transmission to the 

FIFTH THIRD EX1002 
Page 122 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

119   

DirectFed™ clearing system 118. In step 212, the image 

and data information is packaged at the client 100 for 

subsequent transmission, in step 214, to the DirectFed™ 

clearing system 118 via the Internet utilizing an encrypted 

web service. 

Id., [0022]; see also id., [0042]-[0044], [0059], [0076]-[0088], [0093], FIGs.1, 2, 

claims 8, 14.  Rather than simply rely on the computer-read information, Cohen 

further teaches that the user should review and confirm/validate the image of the 

check and information—such as the MICR and amount payable—read from the 

check: 

Subsequently, in step 208, a remote operator at the local 

merchant site 100 reviews the images and data for each 

check in the batch. Significantly, the efficacy of this 

process is greatly enhanced by assigning color-coding in 

accordance with the respective confidence levels. 

Preferably, green, yellow and red colors are utilized to 

provide easy visual indication to the operator as to the 

confidence level attached to each data item. Subsequently, 

in step 210, and based upon a configuration setting in the 

FIFTH THIRD EX1002 
Page 123 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

120   

profile that governs the particular batch, the operator is 

required to manually validate only those data items with a 

certain confidence level. Termed “Examination Rigor”, 

this profile configuration value may be set to require that 

only low confidence data (i.e. marked red) need be 

inspected, or that both low and moderate confidence level 

data (i.e marked red or yellow) must be inspected, or that 

all data (i.e. even items marked green) must be inspected 

for errors. Upon completion of the review, the batch is 

ready for transmission to the DirectFed™ clearing system 

118, or a like third party system. 

EX1006-Cohen, [0022]; see also id., [0032] (“The DirectFed™ merchant client 

provides for alternate methods of scanning, recognition, and verification of batches. 

This allows for the integration of the DirectFed™ client with other programs which 

can provide check images and data. Specifications are provided for generation of 

import data. The following steps can be replaced by the import of images and data 

from outside programs.”), [0078] (“Based upon the confidence levels for each item, 

and values defined within the profile, a Correct and Verify program module displays 

various items on screen and allows the user to view and override values provided by 
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the Recognition program module.”), [0091], [0093], FIG.2.   

172. The user’s review occurs after processing but before transmitting the 

batch of checks deposit.  Id., [0022] (“Upon completion of the review, the batch is 

ready for transmission to the DirectFed™ clearing system 118, or a like third party 

system.”), [0045], (“Step 6: Upon conclusion of the verification process, the batch 

is ready to be uploaded to the Skyline Data clearing system, or a system at an 

alternate third party location. The operator can choose when to upload a batch. When 

the operator initiates the upload of a batch, the images, data from the check, data 

from the profile, and data from the bank account are packaged and transmitted to 

Skyline Data (or the third party) via a secure, encrypted web file transfer service.”), 

[0094]. 

173. In my opinion, a person of ordinary skill in the art would have been 

motivated to combine Garcia’s mobile check deposit system with Cohen’s teachings 

described above, including Cohen’s check image processing teachings, such as 

OCR, validation, and confirmation techniques.  A person of ordinary skill in the art 

would have been motivated to do so to improve the reliability and automation of 

remote check deposit process.  Moreover, incorporating confidence levels—

particularly in the OCR and validation steps—would allow for more nuanced 

decision-making and error handling, further improving the robustness of the system. 
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Garcia itself teaches toward the combination. 

174. Garcia itself teaches that its mobile remote check deposit system 

requires OCR and additional steps such as data processing/verification.  EX1003-

Garcia, 1:6-13, 2:7-14, 4:11-18, 5:1-10, 6:8-10, 11:1-15, 12:17-22, claims 1, 4, 

FIG.1.  Garcia teaches persons of ordinary skill in the art that “receiving institution 

makes available to the user a digital image of the document in its bank account and 

processes the document in question by the usual means (truncation systems).”  

EX1003-Garcia, 11:15-19.  This would have led a person of ordinary skill in the art 

to truncation systems such as Cohen, which disclose additional check processing 

steps like those identified by Garcia, which were assumed to be within the skill and 

discretion of a person of ordinary skill in the art.  For example, Cohen teaches that 

its system takes advantage of “check truncation” enabled by Check 21.  EX1006-

Cohen, [0004]-[0010], [0018], [0025], [0036] (describing check truncation, 

substitute checks).  A person of ordinary skill in the art would have been particularly 

interested in Cohen because Cohen specifically teaches techniques for helping to 

confirm that an image captured by a user’s device (i.e., not an ATM or bank system) 

has all the information needed to complete the deposit.  A person of ordinary skill in 

the art would have recognized that Cohen’s teachings for improving remote check 

deposit using a computer and scanner would have similarly improved Garcia’s 
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mobile check deposit system.  For example, by combining Garcia’s mobile check 

deposit system with Cohen’s teachings to provide users with the option to review a 

captured check image and the MICR line and amount payable information read from 

the image would have ensured that only higher quality check images are submitted. 

Id., [0022], [0072], [0078], [0092].  In addition, incorporating confidence levels into 

the image analysis—along with enabling human review when confidence is too 

low—would further enhance the reliability of the submission process.  This would 

have made it less likely that the check image would be rejected later on, for example 

by Garcia’s receiving institution. 

175. In addition to teaching various processing steps, the combination of 

Garcia and Cohen also discloses certain tradeoffs regarding where such processing 

steps occur.  More specifically, both Garcia and Cohen teach two equally obvious 

implementations.  Garcia teaches performing processing steps at a remote location, 

such as a receiving financial institution, whereas Cohen teaches performing 

processing steps on a user’s device itself.  For example, Garcia teaches that the 

recognizing, processing, and verifying steps are performed by a remote institution’s 

computer equipment.  EX1003-Garcia, 1:6-13, 2:7-14, 4:11-18, 5:1-10, 6:8-10, 

11:1-15, 12:17-22, claims 1, 4, FIG.1.  In contrast, Cohen teaches that at least some 

of those steps (e.g., OCR and various other verification and processing steps) are 
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performed on a user’s electronic device remote from a financial institution.  

EX1006-Cohen, Abstract, [0017], [0019]-[0022], [0043]-[0044], [0059], [0076]-

[0088], [0093], FIG.2, claims 8, 14.  A person of ordinary skill in the art would have 

therefore been faced with two alternatives approaches: one involving performing 

processing steps on the mobile device and another performing such steps on the 

remote server.  In light of these teachings, a person of ordinary skill in the art would 

have recognized the benefits of each approach and found each implementation to be 

obvious. 

176. Regarding processing check images on the mobile device, a person 

of ordinary skill in the art would have been motivated to save bandwidth and delay 

by first determining readability and accuracy of some or all deposit information (e.g., 

the MICR and amount payable) before proceeding to send the check image to a 

remote institution for deposit over a network, which would have been bandwidth-

constrained network.   

177. Regarding processing check images at a remote location, a person 

of ordinary skill in the art would have also been motivated to perform some or all of 

the processing on the remote institution’s computer where the rest of the deposit 

process takes place so as to avoid processing burden on the mobile device.  A person 

of ordinary skill in the art would have understood that neither approach is inherently 
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superior in all cases, and that the decision could be made on a case-by-case basis.  

The system could be designed to support both options, with the choice determined 

by the consumer, the bank, or a software developer implementing the bank’s 

preferences. 

178. When faced with the decision as to where to process mobile device-

captured images, persons of skill in the art have solved the same problem in both 

ways.  As one example, the Nepomniachtchi patent (EX1044) discloses “systems for 

document image capture and processing using mobile devices,” including 

producing “a color image of a check taken by a mobile device and convert it into a 

bi-tonal image of the check that is substantially equivalent in its resolution, size, and 

quality to check images produced by ‘standard’ scanners.”  EX1044-

Nepomniachtchi, Abstract, 5:3-7.  Nepomniachtchi explains whether to determine 

the quality of the captured image on the mobile device or a remote server can be 

impacted by timing considerations: 

In some embodiments, the quality of the image is 

determined at the mobile device. In this way the number 

of requests from the server for additional images might be 

reduced. The request may come directly from the mobile 

device. This may allow for the request to be more quickly 
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determined and may allow a user to take an additional 

image within a shorter time from the earlier image. This 

may mean, for example, that the user is still physically 

close to the document and is still holding the 

communication device. This might make it easier to retake 

an image. If the image quality processing occurs at a server 

it might take longer to determine that the image quality is 

acceptable and communicate that information back to a 

user. This may mean the user is no longer near the 

document or has started performing another task. It will be 

understood, however, that in some embodiments, a server 

based implementation might be employed to off-load 

processing demands from the mobile device. Additionally, 

in some cases it might be quick as or quicker than a system 

that uses the mobile communication device to process an 

image to determine image quality. 

Id., 10:29-48. 

179. As another example, the Attia patent (EX1043) describes a 

downloaded cellphone or PDA bar code scanner application.  EX1043-Attia, 3:24-
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52.  Attia explains that whether the barcode in the image is decoded locally or on the 

remote server depends on the processing capabilities of the mobile device:  

The location of the decoding depends entirely upon the 

processing capabilities of the mobile device utilized. For 

example, if the ScanZoom software is operating on a 

mobile device with lower system capabilities, such as a 

first generation camera phone, the mobile device will 

automatically send the digital image of the barcode to a 

server for decoding. 

EX1043-Attia, 4:1-7.  Randle too discloses a remote deposit system that performs 

“image quality assurance” processing or “QA” processes either at the client’s site, a 

centralized location, or both: 

Commercial and corporate capture 104 is a cash 

management product that the bank can offer to its 

customers. This involves implementation of an image-

scanning device at the customer’s location. Scanned, 

corrected, and balanced work is transmitted to the system 

of the invention for verification, posting, and clearing 

purposes as well as for inclusion in the image archive. In 
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this case QA may be performed at the remote capture site, 

at the receiving side of the system, or at both, depending 

on the nature of the transaction profile. 

EX1048-Randle, [0028]; see also id., Abstract, [0021], FIG.1B.  Randle’s QA 

processing includes things like OCR, reading the MICR, and recognizing 

information like the “CAR LAR” (courtesy and legal amount).  Id., [0074].  Thus, 

other prior art references confirm that performing Cohen’s image processing steps 

would have been obvious both on Garcia’s mobile device or at the remote 

institution. 

180. Reasonable Expectation of Success: In my opinion, a person of 

ordinary skill in the art would have reasonably expected success in implementing 

the combination of Garcia’s mobile check deposit method and system using the 

teachings of Cohen’s additional check image processing steps.  For example, the 

similarity between Garcia and Cohen would have led a person of ordinary skill in 

the art to reasonably expect success.  For example, Garcia is directed to depositing 

checks using images captured from a user’s device: 

The present invention, as its title implies, relates to a 

method for processing and accepting documents, such as, 

for example, bank checks, with guarantee of 
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authentication of the issuer and the document itself, using 

electronic media for its implementation through a mobile 

device capable of capturing and sending images via an 

Internet connection. 

EX1003-Garcia, 1:6-13.  Garcia further teaches processing that image, for example 

using OCR software: 

For its part, the institution that renders the service must 

have certain electronic means of recognizing, verifying 

and processing the information sent by the user. These 

means consist basically of computer equipment connected 

to the Internet that has an optical character recognition 

(OCR) system, a code authentication system and means of 

transmitting data to the institution’s document processing 

system. The receiving institution makes available to the 

user a digital image of the document in its bank account 

and processes the document in question by the usual 

means (truncation systems). 

Id., 11:7-19; see also id., 2:7-14, 4:11-18, 5:1-10, 6:8-10, 12:17-22, claims 1, 4, 

FIG.1.   
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Similarly, Cohen discloses: 

The present invention relates generally to financial 

institution document processing. More specifically, the 

invention relates to a non-centralized, or decentralized, 

system and method that facilitates the capture, processing 

and archiving of checks and related financial institution 

document information at a remote merchant site, and 

enables direct transmission of the information to a U.S. 

Federal Reserve Bank, circumventing intermediate 

transmission to the Bank of First Deposit, all in 

compliance with the Check Clearing for the 21st Century 

Act. 

EX1006-Cohen, [0002].   

181. Cohen further teaches processing that image, for example using 

OCR software: 

Consequently, remote processing at the local merchant site 

may comprise any of the following operations: (1) OCR; 

(2) Scanning or Image Capture; (3) OCR and Scanning; or 

(4) OCR, Scanning and MICR Parsing. 
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Referring now to FIGS. 1 and 2, at the conclusion of either 

the scanning or data importation process step 202, in step 

204 another process is triggered which performs OCR as 

well as parsing of the MICR Line information. In a 

subsequent step 206, the OCR and parsing processes 

return value data, including: (1) check amount; (2) bank 

routing number; (3) bank account number; and (4) check 

number. Significantly, these processes also return 

quantitative measurements, or values, representing the 

confidence level of the accuracy of the OCR results 

pertaining to each of the respective pieces of data. 

Id., [0021]-[0022]; see also id., [0017], [0019]-[0020], [0043]-[0044], [0059], 

[0076]-[0088], [0093], FIG.2, claims 8, 14.  These similar teachings would have 

suggested to a person of ordinary skill in the art that the teaching from Cohen’s 

regarding check image processing steps could have easily been applied to Garcia’s 

images as well. 

182. A person of ordinary skill in the art would have also expected 

success in the combination based on the references’ own teachings.  For example, 

Garcia’s broader disclosure of “[r]ecognizing, verifying, and electronically treating 
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and processing the information received by [a financial] institution” and other 

processing steps identified above would have encompassed Cohen’s complementary 

teaching to pursue more detailed processes including performing OCR on the MICR 

and amount, and obtaining confidence levels for deposit information, and permitting 

the user to verify or confirm the results before submitting for deposit.  Moreover, 

Garcia expressly teaches that the “receiving institution…processes the document 

in question by the usual means (truncation systems).”  EX1003-Garcia, 11:15-19.  A 

person of ordinary skill in the art would have therefore expected success in the 

combination with Cohen because Cohen is one example of a truncation system.  

EX1006-Cohen, [0004] (describing check truncation).  Finally, implementing the 

Garcia/Cohen combination would have simply involved writing computer code for 

the user’s device and remote institution’s system, which would have been well 

within the level of ordinary skill. 

183. Therefore, it is my opinion that it would have been obvious for a 

person of ordinary skill in the art to combine the teachings of Garcia with Cohen to 

incorporate into Garcia Cohen’s teachings regarding performing OCR, reading the 

MICR line, user validation/confirmation steps, and the image processing location.   

2. Independent Claims 1, 9, 18, 26  

a. Claims 1[pre], 9[pre], 18[pre], 26[pre] 

184. The combination of Garcia/Meier/Luo teaches “a system enabling 
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mobile check deposit auto-capture functionality via video frame processing.” 

185. Garcia discloses a method and system for mobile check deposit in 

which a mobile device captures an image of a check and transmits the image over a 

communications network to a remote banking institution for processing and 

deposit.  EX1003-Garcia, 1:6-13, 3:13-14, 4:11-18, 9:11-18, 12:4-9, FIG.2 

(reproduced below). 

 

 

EX1003-Garcia, FIG.2.   

Thus, Garcia discloses “a system enabling mobile check deposit.” 

186. As shown in Figures 1 and 2 below, Luo discloses a method and 

system for automatically capturing an image of a document 205 using a handheld 

device 105.  EX1004-Luo, 3, 6.  
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Id., FIGs.1, 2.   

187. Luo teaches techniques for obtaining document images suitable for 

optical character recognition.  Id., 1, 4, 7.  Specifically, Luo teaches automatically 

capturing an image of the document when the straight edges of the document in a 

preview window are parallel to reference lines displayed within the preview 

window.  Id., 1, 4-7, FIGs.3, 5, claims 3, 10.  A person of ordinary skill in the art 

would have understood that the preview window displays a live video feed 

composed of successive frames (i.e., “video mode”), and that the image capture 
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occurs while operating in that mode. See EX1004-Luo, 3 (discussing video mode 

with respect to FIG.2).  Thus, Luo discloses “auto-capture functionality via video 

frame processing.” 

188. Meier discloses software for use on Android-based mobile devices.  

See, e.g., EX1005-Meier, xviii.  As one example, Meier teaches methods and 

systems that allow a mobile device to display and process video frames from a 

camera using APIs from the Android software development kit.  Id., xviii, 6, (“The 

Android SDK includes APIs for location-based hardware (such as GPS), 

camera….”), 8, 315 (“In this chapter, you’ll take a closer look at some of these 

hardware APIs. In particular, you’ll learn how to play and record multimedia content 

including audio, video, and still images, as well as use the camera to capture images 

and preview and capture live video.”).  Using Android’s Camera Preview API, a user 

can “[a]ccess to the [device’s] camera’s streaming video [, which] means that you 

can incorporate live video into your applications….”  EX1005-Meier, 320.  The 

“camera preview can be displayed in real time onto a Surface….”  Id.  

 

EX1005-Meier, 320. 
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189. Consistent with what was known in the art, Meier explains that 

“early Android applications have used this functionality as the basis for augmenting 

reality.”  EX1005-Meier, 320.  A person of ordinary skill in the art would have 

understood this discussion of augmented reality to disclose live processing of 

images/frames from the captured video, because augmenting reality requires live 

processing of the camera feed to add augmented features to the video stream on a 

frame-by-frame basis before presenting it to the user.  Without such real-time frame-

by-frame processing, augmented features would lag or appear disconnected from the 

user’s environment, defeating the purpose of augmented reality.  Thus, Meier 

discloses “video frame processing” by performing further processing on live images 

generated from the mobile device camera. 

190. The combination of Garcia, Luo, and Meier discloses “a system 

enabling mobile check deposit auto-capture functionality via video frame 

processing.”  As I explained in Section XI.A.1.a, the combination of Garcia, Luo, 

and Meier would have been obvious. 

b. Claims 1[a], 9[a] (first half), 18[a], 26[a] 

191. The combination of Garcia teaches “a mobile device of a user, the 

user’s mobile device including a camera, a processor, and a memory coupled to the 

processor.” 
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192. Garcia discloses a user’s mobile device (which Garcia uses 

interchangeably with “mobile equipment” and other similar terms) having a 

“computer application” that facilitates taking image of a check using a camera.  

EX1003-Garcia, 9:19-10:18.  More particularly, Garcia teaches “mobile telephone 

with camera and processing capacity,” which a person ordinary skill in the art would 

have understood to be a processor.  Id., 11:1-6, 4:11-18. 6:12-20, 12:4-11.  This is 

consistent with Garcia’s disclosure that the user’s mobile device “performs the [] 

processes of capturing, digitizing, and processing the image consists of a mobile 

telephone equipped with the features and functions necessary for said purpose, 

particularly a mobile telephone with camera and processing capacity.”  EX1003-

Garcia, 11:1-6.  A person of ordinary skill in the art would have understood Garcia 

thus discloses a “a mobile device of a user, the user’s mobile device including a 

camera [ and] a processor.” 

193. Further, a person of ordinary skill in the art would have understood 

a device such as the mobile device disclosed in Garcia would have included a 

memory coupled to the processor to store software to perform the “features and 

functions” of Garcia’s system.  Such memory, which was well known in the art of 

mobile devices, would have included, for example, storage for Garcia’s application 

and other accompanying software. 
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c. Claims 1[b], 18[b], 26[b] 

194. The combination of Garcia/Meier teach “a software abstraction 

layer [for controlling the camera], the software abstraction layer comprising 

Instructions that, when executed by the processor, control the camera.” 

195. As I explained in Section XI.A.2.b, Garcia is directed to a system 

for depositing a check using an image captured by a camera of a mobile device.  

Meier discloses a downloadable application for a mobile device that can implement 

the “features and functions” described in Garcia, which would have included 

capturing an image of a check from a mobile device.  EX1005-Meier, 20, 315, 320.  

For example, Meier teaches that the “Android Marketplace client” resident on any 

Android mobile device can be used “for downloading thied-party [sic] Android 

applications.”  Id., 5.   

196. In addition, Meier teaches that APIs of the mobile device can be 

used to “access camera hardware,” for example to “capture images and preview and 

capture live video.”  Id., 20, 315, 319.  Consistent with the knowledge of a person 

of ordinary skill in the art and the ’095 patent’s disclosure,8 a person of ordinary skill 

 
8 EX1001-USP095 11:26-28 (“In an alternate example, the software object may 

operate through a software abstraction layer, such as an application programming 

interface (API).”). 
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in the art would have recognized an API to be an example of “a software abstraction 

layer” and that such API would run on the device processor.  

197. As I explained in Section XI.A.1.a, Meier’s API and associated 

software, such as the computer application disclosed in Garcia, can be used to “adjust 

camera settings, take pictures, and manipulate streaming camera previews.”  

EX1005-Meier, 319.  Therefore, the combination of Garcia/Meier refers obvious “a 

software abstraction layer [for controlling the camera], the software abstraction 

layer comprising Instructions that, when executed by the processor, control the 

camera.”  

198. Meier, in combination with Garcia, therefore renders obvious 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.”  The software operations 

disclosed by Garcia, Luo, and Cohen would be performed by software associated 

with Meier’s APIs.  See §§XI.A.2.e-XI.A.2.l, XI.A.1.a, XI.A.1.b.   

199. As I explained in Section XI.A.1.a, implementing Garcia’s mobile 

check deposit system and method with Meier’s downloaded application and Camera 

APIs would have been obvious.  As I explained in Section XI.A.1.b, implementing 
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Garcia’s mobile check deposit system and method with Cohen’s check processing 

steps would have been obvious. 

d. Claims 1[c], 9[a] (second half), 18[c], 26[c] 

200. The combination of Garcia/Meier teach “a downloaded app, the 

downloaded app associated with a bank to control check deposit by controlling the 

camera [through the software abstraction layer, the downloaded app comprising 

Instructions that, when executed by the processor, cause the user’s mobile device]9 

to perform operations.” 

201. As I explained above in Section XI.A.2.c, the combination of 

Garcia/Meier teaches depositing a check with a mobile device having a camera to 

capture images of the check.  As I also explained, the camera is controlled by an 

API accessed by a downloaded app.  As was well known in the art, a person of 

ordinary skill in the art would have understood the downloaded app to include 

“Instructions” to be executed on a processor, as this is how any mobile application—

downloaded or native—would have been run on a mobile device.  Therefore, the 

combination of Garcia/Meier teaches “a downloaded app, the downloaded app…to 

control check deposit by controlling the camera [through the software abstraction 

 
9 Limitation 9[a] instead recites “the system being configured.”  This limitation is 

obvious for at least the same reasons as the bracketed text. 
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layer, the downloaded app comprising Instructions that, when executed by the 

processor, cause the user’s mobile device] to perform operations.” 

202. A person of ordinary skill in the art would have been motivated to 

implement Garcia’s “computer application” with Meier’s downloaded application 

and camera control API for the reasons I discussed in Section XI.A.1.a.  In the 

Garcia/Meier combination, the app would be “associated with a bank” because 

Garcia discloses that the check images are sent to a computer at the financial/remote 

institution for processing and deposit.  Id.; see also EX1003-Garcia, 4:1-8, 4:11-18.  

A person of ordinary skill in the art would have understood the financial/remote 

institution to be a bank.  Id., 1:15-19 (“Electronic banking processes involve the use 

of digital data transmission techniques via electronic means and their processing by 

the financial institution.”).  Moreover, because Garcia discloses replacing an in-

person deposit with a remote one (EX1003-Garcia, 1:15-2:14, 7:18-8:14), a person 

of ordinary skill in the art would have found it obvious for the depositor’s bank to 

provide the application to the user’s mobile device.  The ’095 patent claims require 

that further steps be performed by the downloaded application, including those, for 

example, in limitations 1[d]-1[k].  In the combination of Garcia with Luo, Meier, 

and Cohen, these steps would have been performed by the downloaded application.   

e. Claims 1[d], 9[b], 18[d], 26[d] 
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203. The combination of Garcia/Lu teach “providing Instructions to the 

user for capturing [an image of] a check.” 

204. Garcia teaches “[c]apturing the digital image of the obverse and the 

reverse side of the document.”  EX1003-Garcia, 10:10-11, 12:4-9.  Garcia further 

explains that the disclosed system and method involves “an interactive 

session…with the receiving institution through the mobile communications 

operator.”  Id., 10:1-3.  In the context of such a real-time interactive session, and 

consistent with what was known in the art, a person of ordinary skill in the art would 

have understood that Garcia’s system and method would have needed instructions 

or prompts in order to tell the user how to properly position the check to capture an 

image, including at least by telling the user which side of the check to capture an 

image of.  These types of instructions were standard in mobile imaging applications 

at the time.  See, e.g., EX1016-MotoRokr, 95 (“Tip: Tap Help to see instructions on 

how to position and frame the business card that you want to capture.”).  The art 

abounds with other examples.  EX1045-Zhu, 9 (“The technical solution of the 

present invention is further characterized in that said camera system displays 

instructional text on said screen to guide the mobile phone user to perform correct 

operations during the execution of each step.”); EX1046-Lin, [0154]; EX1017-

Acharya, 7:5–13; EX1004-Luo, 6; EX1007-Yoon, [0022], [0026], [0028].  Thus, a 

FIFTH THIRD EX1002 
Page 146 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

143   

person of ordinary skill in the art would have understood Garcia’s description of 

real-time validation and feedback to imply such instructions.  EX1003-Garcia, 4:11-

18, 5:1-9, 12:17-22-13:5, claim 4.  Moreover, such instructions would have been 

well within the level of ordinary creativity in the art such that persons of ordinary 

skill in the art would not have considered any particular instructions, much less 

generically providing any instructions to have been inventive.  Thus, Garcia teaches 

or renders obvious “providing instructions to the user for capturing an image of a 

check.”  

205. Luo also teaches providing “instructions to the user when the 

straight edge displayed in the preview window is substantially parallel to the 

corresponding reference line before capturing the image of the object.”  EX1004-

Luo, 6, claim 5; see also id., Abstract, claims 11, 13, FIG.6.  A person of ordinary 

skill in the art, exercising normal creativity, would have found a number of different 

types of instructions to be obvious, including, for example, instructions to capture 

an image of the entire check or to capture the front and then the back side of the 

check, as contemplated by Garcia.   

206. Garcia and Luo therefore render obvious “providing instructions to 

the user for capturing [an image of] a check.”  As I explained in Section XI.A.1.a, a 

person of ordinary skill in the art would have been motivated to combine Garcia’s 
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check image capture system and method with Luo’s teachings to provide instructions 

to the user. 

f. Claims 1[e], 9[c], 18[e], 26[e] 

207. The combination of Garcia/Luo/Meier teach “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].”   

208. As I explained in Section XI.A.1.a, the document to be captured by 

Luo’s method and system in the Garcia/Luo/Meier combination would have been a 

check.  EX1003-Garcia, 1:6-13, 4:11-18.   

209. As I explained in Section XI.A.2.a, Luo discloses “auto-capture 

functionality via video frame processing.”  Luo also teaches a preview window that 

“is suitable for displaying the image received by the image sensor 115” and “can 

function as a viewfinder of a conventional camera and display in real time any 

moving image of the scene in front of the image sensor 115.”  EX1004-Luo, 3.  In 

light of this disclosure, a person of ordinary skill in the art would have understood 

Luo’s “viewfinder” or “preview window” to disclose showing (and therefore 

“generating”) live video from camera output.  In addition, a person of ordinary skill 

in the art would have considered “the scene in front of the image sensor115” in 
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Luo’s viewfinder to be the claimed “the field of view of the camera.”  EX1004-Luo, 

3.  As I explained in Section XI.A.1.a, the document being imaged in the Garcia/Luo 

combination would have been a check.  Luo therefore teaches “generating a live 

video of the [document] in a field of view of the camera,” which in the combination 

with Garcia would have been a check. 

210. Meier also teaches “generating a live video of the check in a field of 

view of the camera.”  Meier discloses “hardware APIs” that provide “[a]ccess to the 

device camera for taking pictures and previewing video.”  EX1005-Meier, 315; id., 

(“In this chapter, you’ll take a closer look at some of these hardware APIs. In 

particular, you’ll learn how to play and record mul[t]imedia content including audio, 

video, and still images, as well as use the camera to capture images and preview and 

capture live video.”).  “Access to the camera’s streaming video means that you can 

incorporate live video into your applications.”  Id., 319.  For example, the “Camera 

class lets you adjust camera settings, take pictures, and manipulate streaming 

camera previews.”  Id..  A person of ordinary skill in the art would have understood 

“previewing video” and “camera previews” to be live video.  Id., 315 (disclosing 

“preview and capture live video”).  Thus, Meier teaches “generating a live video of 

the check in a field of view of the camera.” 

211. In addition, as explained above in Sections XI.A.2.c-XI.A.2.d, 
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Meier’s Camera APIs are “software abstraction layer[s].”  Because Meier’s Camera 

APIs control “access” to the camera hardware, for example, by providing an 

application with the ability to preview live video and capture images, the 

downloaded application in the Garcia/Luo/Meier combination is configured to 

“caus[e] the live video to be generated by controlling the camera [through the 

software abstraction layer].”  See EX1005-Meier, 315, 319; supra §§XI.A.2.c-

XI.A.2.d.   

212. Therefore, Garcia/Luo/Meier render obvious “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.”  As I explained in Section XI.A.1.a, a person of ordinary skill in 

the art would have been motivated to implement Garcia’s check image capture with 

Luo’s preview window using Meier’s downloaded application and camera control 

API.   

g. Claims 1[f], 9[d] 

213. The combination of Garcia/Luo/Meier teach “overlaying an 

alignment guide on the live video of the check in the field of view of the camera.” 

214. As I explained in Section XI.A.1.a, when combining Garcia with 

Luo and Meier, the document being imaged would have been a check, as taught by 
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Garcia.  EX1003-Garcia, 1:6-13, 4:11-18.  Moreover, as I explained in Section 

XI.A.2.f, Luo/Meier renders obvious previewing the check in the field of view of 

the camera.   

215. In addition, Luo discloses displaying “a preview image depicting a 

straight edge (205) and at least two reference lines (135) simultaneously…in a 

preview window (125) of the camera system (100), where each reference line 

(135) corresponds to a straight edge (205).”  EX1004-Luo, Abstract; see also id., 3 

(“When the mode selection switch 130 is set to the document capture mode the 

reference line 135 is displayed in the preview window 125.”), FIG.5:  

 

A person of ordinary skill in the art would have understood Luo’s on-screen 
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reference lines to be an alignment guide as recited in the ’095 patent claims 

because these lines are intended to be used by the user for facilitating (or guiding) 

alignment of the document within the camera preview window.  That is, ensuring 

that the edges of a document are parallel with one or more reference lines discloses 

guiding alignment of the document in the camera view.  Luo therefore discloses 

“overlaying an alignment guide on the live video of the [document] in the field of 

view of the camera,” which in the combination with Garcia would be a live video 

of a check.   

216. Therefore, Garcia/Luo/Meier render obvious “overlaying an 

alignment guide on the live video of the check in the field of view of the camera.” 

As I explained in Section XI.A.1.a, a person of ordinary skill in the art would have 

been motivated to capture images in Garcia’s mobile check deposit system and 

method using Luo’s reference lines.   

h. Claims 1[g], 9[e], 18[f], 26[f] 

217. The combination of Garcia/Luo/Meier teach “monitoring the live 

video of the check in the field of view of the camera with respect to at least one 

monitoring criterion.” 

218. As I explained above in Sections XI.A.1.a and XI.A.2.f, the 

combination of Garcia/Luo/Meier discloses displaying live video of the check in the 
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field of view of the camera.   

219. After beginning to display the reference line 135 in the preview 

window 125, Luo teaches that “when the straight edge 205 [of the document] 

displayed in the preview window 125 is substantially parallel to the corresponding 

reference line 135, an indication is provided to the user. In step 620, only when the 

straight edge 205 shown in the preview window 125 is substantially parallel to the 

corresponding reference line 135 can the image of the object be captured.”  

EX1004-Luo, 7; see also id., Abstract, 5 (“The present invention ensures that the 

front of the object being imaged is substantially parallel to the image plane 320 of 

the camera system 100 to reduce the projective distortion of the image. For 

example, when the system 100 is in the document capture mode, the system 100 

provides the user with an image of a captured object, such as a business card, only 

when the straight edge 205 of the business card is substantially parallel to the 

corresponding reference line 135 displayed in the preview window 125.”), 6 

(“Therefore, additional sensitivity is added to the embodiment of the present 

invention, wherein only when two parallel straight edges 205 of the object 

displayed in the preview window 125 have substantially the same length and are 

substantially parallel to the corresponding reference line 135 can the image be 

captured.”), claims 1, 4, 8, 12.  An unaligned document in a preview window is 
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shown below in Luo’s Figure 2: 

 

Id., FIG.2.  From this disclosure, a person of ordinary skill in the art would have 

understood that Luo discloses monitoring the video feed shown in the preview 

window to determine that the straight edge 205 is parallel with (i.e., aligns with) 

the displayed one or more reference lines 135.  Because Luo disclose that image 

capture is possible “only when” this condition is met, Luo’s system would have to 

monitor such alignment to determine when the image can be captured.  In the 

combination with Garcia, Luo, and Meier, such monitoring would be performed on 

the live video provided by the Camera API. 

220. Luo teaches that capturing the image of the document “only when” 

the straight edge 205 aligns with the displayed one or more reference lines 135 

helps to reduce the effects of “projective distortion” and blur in the image, which 

makes the text on the image easier to read using techniques such as OCR.  Id., 5, 7.  

It accomplishes this by visually encouraging the user to move the check and/or the 
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camera phone in such a way to properly line up the check with the alignment 

mark(s).  Id., 5-7. 

221. Therefore, the combination of Garcia/Luo/Meier teaches 

“monitoring the live video of the check in the field of view of the camera with 

respect to at least one monitoring criterion.”  As I explained in Section XI.A.1.a, 

implementing Garcia’s mobile check deposit system and method with Luo’s image 

capture process and Meier’s software architecture would have been obvious. 

i. Claims 1[h], 9[f], 18[g], 26[g] 

222. The combination of Garcia/Luo/Meier teach “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.”   

223. As I explained above in Sections XI.A.1.a, XI.A.2.f, and XI.A.2.h, 

the combination of Garcia/Luo/Meier monitoring a video frame of the live video of 

the check for a monitoring criterion.   

224. Based on the monitoring of the video feed from the camera, Luo 

further teaches that the mobile device “automatically capture[s] the selected 

image” in which “the straight edge 205 displayed on the preview window 125 is 

substantially parallel to the corresponding reference line 135….”  EX1004-Luo, 6.; 

see also id., Abstract, 7, claims 3, 10.  In the combination with Meier, the “selected 
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image” would have been a frame from the live video feed of the camera, for example 

obtained by using Meier’s Camera API.  Therefore, the combination of Luo/Meier 

teaches “automatically capturing the video frame.” 

225. Moreover, as I explained in Section XI.A.2.h, capture is permitted 

“only when” Luo’s system has determined that “the straight edge 205 displayed on 

the preview window 125 is substantially parallel to the corresponding reference 

line 135,” which a person of ordinary skill in the art would have considered a 

monitoring criterion.  See, e.g., EX1004-Luo, 6.  A person having ordinary skill in 

the art would have understood Luo’s disclosure to capture an image “only when” 

such a condition satisfied to disclose capturing the image when a monitoring 

criterion is satisfied.  Therefore, Luo teaches “determining that a video frame of the 

live video of the check satisfies the at least one monitoring criterion.” 

226. Therefore, the combination of Garcia/Luo/Meier teaches 

“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.”  As I 

explained in Section XI.A.1.a, implementing Garcia’s mobile check deposit system 

and method with Luo’s image capture process and Meier’s software architecture 

would have been obvious. 

j. Claims 1[i], 9[g], 18[h], 26[h] 
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227. The combination of Garcia/Luo/Meier/Cohen teach “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.”   

228. As I explained in Section XI.A.2.i, the combination of 

Garcia/Luo/Meier teaches 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.   

229. Multiple references—including Garcia, Luo, and Cohen—teach that 

the application running on the user’s mobile device providing feedback advising the 

user that the check has been captured.   

230. Regarding Luo:  As I explained in Section XI.A.2.e, Luo teaches 

providing instructions to the user as well as “indicat[ing] to the user that an 

appropriate number of reference lines 135 are substantially parallel to the respective 

straight edges 205 of the object depicted in the preview window 125,” for example 

using “sounds,” “illuminat[ion],” or displaying an “image indicator.”  EX1004-Luo, 

6, 7, claim 13.  A person of ordinary skill in the art would have understood each of 

these disclosures to teach indications to the user that the image has been captured, 

as each is triggered when the monitoring criterion is satisfied, and thus the image is 
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captured.  Finally, Luo teaches that “when the system 100 is in the document capture 

mode, the system 100 provides the user with an image of a captured object, such as 

a business card, only when the straight edge 205 of the business card is substantially 

parallel to the corresponding reference line 135 displayed in the preview window 

125.”  Id., 5.  Providing a user with a captured image is further feedback that the 

image has been captured.  

231. Regarding Garcia: in addition or as an alternative to Luo’s 

teachings, and similar to Luo, Garcia teaches “[t]he immediate displaying of the 

digital image by the user” and “[t]he receiving institution makes available to the 

user a digital image of the document….”  EX1003-Garcia, 6:6-7, 11:15-19; see also 

id., 8:8-11 (The user of this service avoids unnecessary trips to the bank branch to 

present documents for collection, and the immediate display of the image in his 

account.), claim 1.  Providing a user with a captured image is further feedback that 

the image has been captured.  These disclosures represent two distinct forms of 

confirmation: first, immediate confirmation to the user that the image has been 

captured on the device—e.g., the live video preview stops moving, indicating 

capture; and second, confirmation from the bank that it has received the image, 

indirectly implying that the image was captured by the user’s device. 

232. Regarding Cohen: in addition or as an alternative to Luo’s and 
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Garcia’s teachings, and similar to Luo and Garcia, Cohen teaches that “images and 

MICR information are captured and displayed on the computer screen for 

verification and possible removal and rescanning.”  EX1006-Cohen, [0072]; see also 

id., [0078] (“Based upon the confidence levels for each item, and values defined 

within the profile, a Correct and Verify program module displays various items on 

screen and allows the user to view and override values provided by the Recognition 

program module.”), [0091]-[0092] (“The DirectFedTM client application 

incorporates a sophisticated coupon definition module which allows the 

administrator/user to scan in a sample coupon, using the same scanner used for item 

processing, so that it may be displayed on the definition module screen.”).  Providing 

a user with a captured image and information read therefrom is further feedback that 

the image has been captured. 

233. Therefore, each of Luo, Garcia, and Cohen teach “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.”   

234. Therefore, the combination of Garcia/Luo/Meier/Cohen teaches 

“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 
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feedback advising the user that the check has been captured.”  As I explained in 

Section XI.A.1.a, implementing Garcia’s mobile check deposit system and method 

with Luo’s image capture process and Meier’s software architecture would have 

been obvious.  As I explained in Section XI.A.1.b, implementing Garcia’s mobile 

check deposit system and method with Cohen’s check image verification steps 

would have been obvious. 

k. Claims 1[j], 9[h] 18[i], 26[i] 

235. The combination of Garcia/Luo/Meier teach “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].”10 

236. As I explained in Section XI.A.2.i, the combination of 

Garcia/Luo/Meier teaches automatically capturing a video frame corresponding to 

 
10 Instead of the bracketed text, limitation 9[h] instead reads as follows:  “the 

digital image of the check being the captured video frame or being based on the 

captured video frame.” It is my opinion that this limitation would have been 

obvious for the same reasons “wherein the digital image is the captured video 

frame or is based on the captured video frame” would have been obvious. 
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the image of the check.  Garcia also repeatedly teaches that the image of the check 

used for deposit is a “digital image.”  EX1003-Garcia, 4:1-8, 4:11-18, 5:21-6:7, 

6:12-20, 10:10-18, 11:15-19, claim 1. 

237. Garcia further teaches “[t]ransmitting the digital image and the 

recognition data, once encrypted, to the institution that must accept the document” 

using a “mobile telephone communications network, for example a GSM/GPRS 

network….”  EX1003-Garcia, 6:3-5, 1:6-13, 4:11-18, 5:1-10, 10:16-18, 11:7:15, 

claims 1-2.  Mobile telephone communications networks, such as GSM/GPRS, are 

well known wireless networks.  This is consistent with the ’095 patent’s disclosure, 

which lists GSM and GPRS (which I assume to be a typo indicating GPRS) as 

example “communications network.”  EX1001-USP095, 13:42-46.  The word 

“mobile” itself indicates a wireless network, because persons of skill in the art would 

not have understood devices connected to wires to be “mobile.”  The combination 

of Garcia/Luo/Meier therefore teaches “using a wireless network, transmitting a 

digital image of the check from the user’s mobile device.”  Moreover, the 

transmitted image is the image of the check, and is thus “the captured video frame 

or is based on the captured video frame.” 

238. In addition, Garcia teaches that the transmitted image from the 

mobile device is submitted for “deposit into the existing account at a banking 
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institution….”  EX1003-Garcia, 4:14-15, 7:20-21, 16:19-20.  Because such image 

is transmitted after capture, a person would have understood that the image is 

submitted after capture as well.  Therefore, Garcia teaches “submitting the check for 

mobile check deposit in the bank after [(i)] automatically capturing [the check 

image],” and (ii) associating it with the depositor’s account.  This is distinct from 

merely transmitting an image; “submitting” implies an intent to deposit, and that the 

bank can identify the sender and the purpose of the transmission—e.g., via login 

credentials or account metadata.  In the combination with Meier/Luo, this could 

occur after automatically capturing the video frame, or semi-automatically with user 

confirmation. 

239. Therefore, the combination of Garcia/Luo/Meier teaches “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.”  As I explained in Section 

XI.A.1.a, implementing Garcia’s mobile check deposit system and method with 

Luo’s image capture process and Meier’s software architecture would have been 

obvious. 

l. Claims 1[k], 9[j], 18[j], 26[j] 
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240. The combination of Garcia/Cohen teach “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.”   

241. In order to process the check image for deposit, Garcia teaches that 

“the institution that renders the service must have certain electronic means of 

recognizing, verifying and processing the information sent by the user,” which 

includes an “computer equipment connected to the Internet that has an optical 

character recognition (OCR) system….”  EX1003-Garcia, 11:7-15; see also id., 

2:7-14, 4:11-18, 5:1-10, 12:17-22, claim 4.  Garcia also discloses “[c]apturing the 

data associated with the document, such as the amount and the check number.”  

Id., 10:12-14.  From this disclosure, a person of ordinary skill in the art would have 

understood that Garcia teaches or renders obvious applying the receiving 

institution’s OCR system to capture (i.e., recognize or detect) information on the 

check image.  As was well known in the art, the MICR line and an amount payable 

are essential items for completing check deposit.  See, supra, §VI.A.  Thus, the 

natural and obvious implication of Garcia’s disclosure to use OCR on the received 

check image is to OCR would be to perform OCR to read or detect the MICR line 
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and an amount payable.  This is consistent with Garcia’s disclosure that “[t]he 

receiving institution” has a “document processing system” and “makes available 

to the user a digital image of the document in its bank account and processes the 

document in question by the usual means (truncation systems).”  EX1003-Garcia, 

11:7-15.  As I explained in Section VI.B, truncation systems replace a physical check 

with its digital image.  Therefore, Garcia teaches “optical character recognition is 

performed on the check in the digital image” and teaches or renders obvious “a 

magnetic ink character recognition (MICR) line on the check in the digital image 

is recognized.” 

242. In addition to performing OCR, Garcia also teaches that the 

receiving institution performs other functions, such as “verifying” and “validating” 

the information on the check image.  EX1003-Garcia, 1:6-13, 2:7-14, 4:11-18, 5:1-

10, 6:8-10, 11:7-15, 12:17-22, claims 1, 4.  Additionally, Garcia contemplates 

“Entering…data associated with the document itself, such as the amount and/or the 

document number.”  Id., 5:14-20, 9:19-10:13, 12:9-13, claim 1.   

243. From these disclosures, a person of ordinary skill in the art would 

have understood Garcia to teach or render obvious verifying and validating the 

amount payable on the check.  For example, as was known in the art, a person of 

ordinary skill in the art would have understood the combination of OCRing data 
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from the check and entering an amount to teach, suggest, or render obvious 

comparing different combinations of such data—which should be consistent if read 

and entered properly.  For example, a person of ordinary skill in the art would have 

found it obvious to compare the legal amount to the courtesy amount read via OCR 

from the check.  As another example, a person of ordinary skill in the art would have 

found it obvious to compare the amount entered by the user to the legal or courtesy 

amount read via OCR from the check image.  Each of these comparisons would add 

confidence that the correct deposit amount had been read and/or entered. 

244. These types of comparisons were well known at the time in the field 

of check processing, especially using images of checks.  For example, Gustin 

discloses that “for checks, it is desired to be able to read the CAR amount and the 

LAR amount and to compare the same to detect whether or not the CAR line has 

been changed, for example, a ‘1’ has been changed to a ‘4’ or a ‘7’ by merely adding 

pen strokes to the ‘1’.”  EX1049-Gustin, [0005], [0017], [0211]-[0213], claims 14, 

36.  Gustin also teaches “When paying a bill or making a deposit, the amount field 

of the document is analyzed on the bill or the deposit slip and compared to the 

amount manually entered by the machine user. This provides one validation 

procedure.”  Id., [0028].  A person of ordinary skill in the art would have found these 

well-known techniques to be obvious, especially in light of Garcia’s teaching to 

FIFTH THIRD EX1002 
Page 165 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

162   

“validat[e]” information received by the remote institution. Therefore, Garcia 

teaches or renders obvious “an amount payable on the check in the digital image is 

validated.” 

245. Similar to Garcia, Cohen teaches a system and method for remote 

check deposit that involves performing certain processing steps on the user’s device, 

including “OCR and parsing processes return value data, including: (1) check 

amount; (2) bank routing number; (3) bank account number; and (4) check number” 

and “parsing of the MICR Line information.”  EX1006-Cohen, [0022], [0043]; see 

also id. [0017], [0019]-[0021], [0059], [0076], FIG.2, claims 8, 14.  As I explained 

in Section VI.A, the “(2) bank routing number; (3) bank account number; and (4) 

check number” disclosed by Cohen are the MICR line.  Therefore, Cohen also 

teaches “optical character recognition is performed on the check in the digital image” 

and “a magnetic ink character recognition (MICR) line on the check in the digital 

image is recognized.” 

246. In addition, Cohen discloses that the user device’s “processes also 

return quantitative measurements, or values, representing the confidence level of the 

accuracy of the OCR results pertaining to each of the respective pieces of data,” 

which as discussed above would have included the “MICR Line information” and 

the “check amount….”  EX1006-Cohen, [0022].  In light of this disclosure, and 
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consistent with well-known principles regarding processing of digital check images, 

a person of ordinary skill in the art would have understood that Cohen’s disclosure 

of calculating a confidence level for a check amount involves validating the amount 

payable.11  Id., [0022], FIG.2.   

 

 

 
11 Cohen’s disclosure is consistent with the ’095 patent disclosure regarding 

validating an amount.  For example, the ’095 patent discloses “determine[ing] 

whether the…amount payable, or the like may be readable such that they may be 

parsed and processed.”  EX1001-USP095, 5:10-12.  This is similar to Cohen’s 

“confidence level of the accuracy of the OCR results….”  EX1006-Cohen, [0022]. 
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EX1006-Cohen, FIG.2.  Therefore, Cohen also teaches “an amount payable on the 

check in the digital image is validated.” 

247. Cohen’s disclosure provides three steps that a person of ordinary 

skill in the art would have understood to disclose “confirming that the [] check 

deposit can go forward.”  Each of Cohen’s three examples occurs after information 

has been read and validated from the check, but before the user’s device submits the 

checks for deposit. 

248. As a first example, Cohen discloses that determining that “there is a 

high degree of confidence” that information read from an image is accurate.  

EX1006-Cohen, [0044]; see also id., [0022], [0043], [0077]-[0088], [0093], FIG.2.  

When there is low confidence, the user manually confirms the data; whereas when 

there is high confidence, such high confidence itself confirms that deposit can go 

forward successfully.  EX1006-Cohen, [0032]-[0035], [0043]-[0044], [0077]-

[0078].  

249. Cohen’s second example is consistent with the ’095 patent, which 

discloses “receiving confirmation that the user 102 wishes to proceed….”  EX1001-

USP095, 12:61-67, claims 1, 2, 5, 6, 8-11, 14, 15.  Specifically, Cohen teaches that 

“a remote operator at the local merchant site 100 reviews the images and data for 

each check in the batch,” which can include both high and low confidence 
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images/data.  EX1006-Cohen, [0022], [0043]-[0044], [0077]-[0088], [0093], FIG.2.  

The user then reviews that data to “inspect[] for errors” and “manually correct items 

based on their respective confidence level….”  Id., [0022], [0042], [0044].  “After 

reviewing, and correcting as necessary, each item, the operator marks the batch as 

being verified.”  Id.  A person of ordinary skill in the art would have also understood 

Cohen’s disclosure to approve the check images and information read therefrom to 

be confirming that check deposit can go forward, since failing this step means that 

new information or images are needed. 

250. As I explained in Section XI.A.1.b, a person of ordinary skill in the 

art would have found it obvious to perform processing, which would have included 

Garcia’s and/or Cohen’s OCR processing, MICR recognition, and amount 

validation, either on the user’s mobile device or on a remote server.   

251. Therefore, the combination of Garcia/Cohen teaches “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.”  As I explained in Section XI.A.1.b, 

implementing Garcia’s mobile check deposit system and method with Cohen’s 

check processing steps would have been obvious. 
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m. Claim 1[l] 

252. Garcia teaches “a server, remote from the user’s mobile device, 

comprising a processor coupled to a memory storing Instructions that, when 

executed by the processor, cause the server to perform operations including.” 

253. As I explained in Section XI.A.2.k, Garcia teaches transmitting the 

digital check image to a remote financial institution.  EX1003-Garcia, Abstract, 

4:11-18, 5:1-9, 6:3-5, 12-20, 10:16-18, 11:10-15, 20-12:3, 12:9-13, claims 1, 2.  

Garcia further explains that by using the mobile device to capture the image of a 

check, instead of “the truncation process is performed by remote devices external to 

the financial institution.”  Id., 8:6-8.  Therefore, the purpose of Garcia’s invention 

is to allow the institution and mobile device to be “remote” from one another.  Id.  

Therefore, Garcia teaches “a server, remote from the user’s mobile device.” 

254. Garcia further teaches that “[t]he institution that receives the 

message”—which includes the check image—“proceeds to validate and encrypt it, 

ultimately obtaining a digital photograph of the check and a data set that allows it 

to automatically process the deposit of the check….”  Id., 12:17-22, 11:7-10, 5:1-9 

(“receiving said document”).  In Garcia’s systema and method, the receiving 

institution (i.e., a bank) has “computer equipment…that provides the service to 

the user” and “system and means of transmitting data to the institution’s document 
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processing system.”  Id., 9:16-19, 11:14-15.  As was common at the time, an 

enterprise like a bank would have known to implement such computer equipment 

as a server.  Servers were well known at the time, and were capable of performing 

many complex tasks like processing large volumes of remote deposits, as would 

have been required in the system of Garcia.  Such servers were well-known to 

include memories that stored computer instructions that run on one or more 

processors.  Therefore, a person of ordinary skill in the art would have understood 

Garcia’s teaching of a “computer equipment” to include or render obvious “a 

server…comprising a processor coupled to a memory storing Instructions that, when 

executed by the processor, cause the server to perform operations.”  As I explain 

more below, these operations performed by the receiving institution would have 

included the steps described in Sections XI.A.2.n, XI.A.2.o.     

255. Therefore, Garcia teaches “a server, remote from the user’s mobile 

device, comprising a processor coupled to a memory storing Instructions that, when 

executed by the processor, cause the server to perform operations including.”   

n. Claim 1[m] 

256. Garcia teaches “receiving the digital image of the check transmitted 

by the user’s mobile device.” 

257. As I explained above in Section XI.A.2.m, Garcia’s institution 
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includes a computer equipment that “ultimately obtain[s] a digital photograph of 

the check and a data set that allows it to automatically process the deposit of the 

check….”  Id., 11:7-10, 5:1-9, 12:17-22.  From this disclosure, a person of ordinary 

skill in the art would have understood that the institution “obtain[s]” the check 

image transmitted from the mobile device by receiving it.  Therefore, Garcia teaches 

“receiving the digital image of the check transmitted by the user’s mobile device.”  

o. Claim 1[n] 

258. The combination of Garcia/Cohen teach “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, the user’s mobile device receiving an Indication of a result 

of the server’s processing before confirming that the mobile check deposit can go 

forward.”  

259. As I explained in Section XI.A.2.l, the combination of Garcia/Cohen 

teaches techniques for processing images of a check that include OCRing 

information in the image.  The combination of Garcia therefore teaches “processing 

the digital image of the check including performing optical character recognition on 

the check in the digital image.” 

260. In addition, the combination of Garcia/Cohen teach “verifying that 
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the digital image of the check is acceptable for mobile check deposit.”  As one 

example, Garcia expressly discloses the separate steps of “verifying” and 

“validat[ing]” the information received from the mobile device before deposit is 

completed.  EX1003-Garcia, 1:6-13, 2:7-14, 5:1-10, 6:8-10, 11:7-15, 12:17-22, 

claims 1, 4.  From this disclosure, and because the verification is performed by a 

receiving institution that facilitates the deposit process, a person of ordinary skill 

in the art would have understood Garcia’s disclosure of “verifying” to teach or render 

obvious “verifying that the digital image of the check is acceptable for mobile check 

deposit.”   

261. As I explained in Section XI.A.1.b, Cohen also teaches this 

limitation.  Cohen discloses systems and “methods of scanning, recognition, and 

verification of batches.”  EX1006-Cohen, [0032].  As an example, Cohen teaches a 

“verification process” in which:  

[T]he operator is shown the image of a check and the four 

values read from the check. Next to each value is a visual, 

colored indication (green, yellow, or red) representing 

confidence levels. Green indicates that there is a high 

degree of confidence in the data, yellow indicates 

moderate confidence in the resulting data value, and red 
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indicates low confidence in the data value. The operator is 

forced to review and manually correct items based on their 

respective confidence level coupled with the 

aforementioned examination rigor profile setting. After 

reviewing, and correcting as necessary, each item, the 

operator marks the batch as being verified.    

EX1006-Cohen, [0044]; see also id., [0022], [0032]-[0035], [0043], [0077]-[0088], 

[0093].  Thus, Cohen’s confidence levels and user verification, which are performed 

on the check image itself, are used to determine whether the information needs 

correction before submitting for deposit.  Cohen therefore teaches “verifying that the 

digital image of the check is acceptable for mobile check deposit.” 

262. As I explained in Sections XI.A.2.b and XI.A.2.l, a person of 

ordinary skill in the art, when faced with the decision of where to perform the above-

mentioned check processing steps, would have found it obvious to perform such 

steps on either Garcia’s mobile device or at the remote institution.  As I also 

outlined in Section XI.A.2.j, two of Cohen’s three disclosures that satisfy the 

claimed confirming step must be performed after information is read from the check 

image.  For example, Cohen’s teachings to allow a user to verify images and choose 

when to submit a batch of checks each requires that the user is first presented with 
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confidence levels for the check image and all of the data read therefrom.  Therefore, 

the user’s device would need to receive an indication of a result of the processing 

including the display of confidence levels—either from its own internal processing 

or (as would apply to limitation 1[n] which requires the processing step to be 

performed by a “server, remote from the user’s mobile device”) from the remote 

server—before the user can confirm that the information is acceptable.  Thus, Cohen 

teaches “the user’s mobile device receiving an Indication of a result of the server’s 

processing before confirming that the mobile check deposit can go forward.”   

263. Therefore, the combination of Garcia/Meier/Cohen teaches 

“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, the user’s mobile device receiving 

an Indication of a result of the server’s processing before confirming that the mobile 

check deposit can go forward.”  As I explained in Section XI.A.1.a, implementing 

Garcia’s mobile check deposit system and method with Meier’s software 

architecture would have been obvious.  As I explained in Section XI.A.1.b, 

implementing Garcia’s mobile check deposit system and method with Cohen’s 

check processing steps would have been obvious. 

p. Claims 1[o], 9[k], 18[k], 26[l] 
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264. The combination of Garcia/Cohen teach “a [computer comprising a 

processor coupled to a memory storing Instructions that, when executed by the 

processor, cause the computer]12 to update 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].”13   

265. As I explained in Sections XI.A.2.k, XI.A.2.l, and XI.A.2.o, the  

combination of Garcia/Cohen teaches (1) confirming that the mobile check deposit 

can go forward, (2) verifying that the digital image of the check is acceptable for 

mobile check deposit, and (3) submitting the check for mobile check deposit in the 

 
12 Instead of the bracketed text, limitations 9[k] and 26[l] instead recite “a [bank] 

computer programmed.”  It is my opinion that this limitation would have been 

obvious for the same reasons that “computer comprising a processor coupled to a 

memory storing Instructions that, when executed by the processor, cause the 

computer” would have been obvious. 

13 Limitation 18[k] does not recite a verifying step. 
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bank. 

266. Garcia further teaches that once the financial institution receives 

the image of the check, it “automatically process[es] the deposit of the check in 

question into the service user’s account.”  EX1003-Garcia, 4:11-18, 7:18-8:3, 12:17-

22, claim 4.  A person of ordinary skill in the art would have understood processing 

the deposit of a check into an account to include updating the users account balance 

to indicate that additional funds have been added.  Indeed, even prior to remote check 

deposit, it was common for ATM machines or bank computers to provide an updated 

balance after deposit.  This is consistent with Garcia’s disclosure that “[t]he 

immediate processing of the information transmitted by this system and the 

electronic treatment thereof allows the immediate availability in the user’s 

account….”  Id., 7:22-8:3.  Because Garcia’s disclosure of making the funds 

available is contingent on receiving the submitted check image, it occurs after the 

submitting, confirming, and verifying steps.  See, supra, §§XI.A.2.k, XI.A.2.l, 

XI.A.2.o. 

267. In case of Garcia, check images are sent to a computer at the 

financial/remote institution for processing and deposit.  EX1003-Garcia, 1: :6-13, 

3:13-14, 4:1-8, 4:11-18, 9:11-18, 12:4-9, FIG.2.  A person of ordinary skill in the art 

would have understood the financial/remote institution to be a bank.  Id., 1:15-19 

FIFTH THIRD EX1002 
Page 177 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

174   

(“Electronic banking processes involve the use of digital data transmission 

techniques via electronic means and their processing by the financial institution.”).  

A person of ordinary skill in the art would have therefore considered Garcia’s 

computer at the remote institution to be a “bank computer” as recited in limitations 

9[k] and 26[l]. 

268. As was common at the time, an enterprise like a bank would have 

known to implement such computer equipment as a server.  Servers were well 

known at the time, and were capable of performing many complex tasks like 

processing large volumes of remote deposits and updating balances for many users, 

as would have been required in the system of Garcia.  Such servers were well-known 

to include memories that stored computer instructions that run on one or more 

processors.  Therefore, a person of ordinary skill in the art would have understood 

Garcia’s teaching of a “a [computer comprising a processor coupled to a memory 

storing Instructions that, when executed by the processor, cause the computer]” to 

perform the operations described above.   

269. Therefore, the combination of Garcia/Cohen teaches “a [computer 

comprising a processor coupled to a memory storing Instructions that, when 

executed by the processor, cause the computer] to update a balance of an account at 

a financial institution of the user to reflect an amount of funds associated with the 
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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].”  As I explained in Section 

XI.A.1.b, implementing Garcia’s mobile check deposit system and method with 

Cohen’s check processing steps would have been obvious. 

q. Claim 9[i] 

270. The combination of Garcia/Cohen teach “processing the 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.”  It is my 

opinion that this limitation would have been obvious for the same reasons that I 

explained in Section XI.A.2.o.  

r. Claim 26[k] 

271. The combination of Garcia/Cohen teach “the system configured to 

perform image processing operations on an image of the check, the image 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.”  It is my opinion that this 

limitation would have been obvious for the same reasons that I explained in Section 
FIFTH THIRD EX1002 

Page 179 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

176   

XI.A.2.n.   

3. Dependent Claims 2-4, 6-8, 10-12, 14-17, 19-21, 23-25, 
27-30 

a. Claims 2[a], 10[a], 19[a], 27[a] 

272. The combination of Garcia/Meier/Luo teach “wherein the 

downloaded app causes the user’s mobile device to perform additional operations.”  

As I explained in in Sections XI.A.2.c and XI.A.2.d the combination of Garcia/Meier 

teaches “a downloaded app,…, [the downloaded app comprising Instructions that, 

when executed by the processor, cause the user’s mobile device] to perform 

operations,” which in the combination with Luo would have included Luo’s 

autocapture features.  See, supra, §XI.A.1.a.  In my opinion, the limitations that I 

discuss in Sections XI.A.3.b and XI.A.3.c would have been obvious for the same 

reasons that I discussed above with regard to Section XI.A.1.a and XI.A.2.e-

XI.A.2.l.   

b. Claims 2[b], 10[b], 19[b], 27[b] 

273. The combination of Garcia/Luo/Meier teach “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.” 

274. As I explained in Sections XI.A.2.h and XI.A.2.i, the combination 
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of Garcia/Luo/Meier teaches that a mobile device generates and monitors live video 

frames (for example, those discussed in Luo and Meier) to ascertain when a 

document (for example, Garcia’s check) displayed in the mobile device’s video 

feed  in a viewfinder is positioned such that its edges are parallel to a reference line 

(for example, as disclosed by Luo), at which point Luo teaches that image can be 

captured.  From this disclosure a person of ordinary skill in the art would have 

understood that Luo’s mobile device had previously determined that the 

document’s edge(s) are not parallel to a reference line, and thus that determined 

that a particular frame in the live video did not satisfy the monitoring criterion.  That 

is, until the mobile device determines that the two or more lines are in fact parallel, 

it also determines that the lines are not parallel.   

275. Therefore, the combination of Garcia/Luo/Meier teaches “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.”  As I explained 

in Section XI.A.1.a, implementing Garcia’s mobile check deposit system and 

method with Luo’s image capture process and Meier’s software architecture would 

have been obvious. 

c. Claims 2[c], 10[c], 19[c], 27[c] 
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276. The combination of Garcia/Luo teach “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.” 

277. As I explained in Section XI.A.2.j, the combination of 

Garcia/Luo/Meier/Cohen teaches or render obvious “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.”  Moreover, I also explained in Section XI.A.3.b how the 

combination of Garcia/Luo/Meier teaches “determining that a different video frame 

of the live video of the check does not satisfy the at least one monitoring criterion.”  

As I explain below, in the event that the monitoring criterion is determined not to be 

satisfied, Luo teaches providing a different kind of feedback. 

278. For example, Luo teaches providing instructions to the user as well 

as “indicat[ing] to the user that an appropriate number of reference lines 135 are 

substantially parallel to the respective straight edges 205 of the object depicted in 

the preview window125,” for example using “sounds,” “illuminat[ion],” or 

displaying an “image indicator.”  EX1004-Luo, 6-7, claim 13.  In the case of an 

“image indicator,” Luo teaches that the “reference line 135 may change color or 

flicker individually.”  Id., 6.  From this disclosure, a person of ordinary skill in the 
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art would have understood that the reference line(s) 135 have an initial color that 

then changes after the document edge is found to be parallel therewith.  Therefore, 

the reference line in its initial color provides feedback indicating that there is 

insufficient alignment with the reference line(s) 135 to capture the image.   

279. Luo’s disclosure of multiple reference line(s) further confirms that 

the initial color of the reference lines provides feedback to the user.  For example, 

Luo teaches that “different numbers of reference lines 135 may be used according 

to different embodiments of the present invention, such as two, three, four or more 

baselines 135.”  Id., 5-7, Abstract, claims 1, 2, 8, 9, FIG.2.  In an implementation 

with two or more reference lines, one reference line may be determined to be 

parallel to one edge of the document, while another is not—because, for example, 

the user is holding the mobile phone camera so that the document is parallel to one 

of the reference lines but not the other.  In that case, one reference line would 

change color to indicate alignment whereas the other would remain in its initial 

color.  Thus, the reference line remaining in its initial color, in contrast to another 

line that changed color, would indicate to a user that the unchanged reference line 

is not parallel to a document edge.  The same would be true when other techniques 

to indicate alignment are used, such as flickering. 

280. As another example in addition to Luo’s disclosure regarding 
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reference lines, and as I explained in Section XI.A.2.e, Luo also expressly teaches 

providing “instructions to the user when the straight edge displayed in the preview 

window is substantially parallel to the corresponding reference line before 

capturing the image of the object.”  EX1004-Luo, 6, claim 5; see also id., Abstract, 

claims 11, 13, FIG.6.  A person of ordinary skill in the art, exercising normal 

creativity, would have found a number of different types of instructions to be 

obvious, including, for example, instructions indicating how to reposition the check 

such that the document edge is parallel to reference lines.  These instructions need 

not be written or spoken; real-time visual feedback—such as watching the check 

through the viewfinder and adjusting its position accordingly—serves as a simple, 

effective form of instruction. 

281. These types of instructions were standard in mobile imaging 

applications at the time.  See, e.g., EX1016-MotoRokr, 95 (“Tip: Tap Help to see 

instructions on how to position and frame the business card that you want to 

capture.”).  The art abounds with other examples.  EX1045-Zhu, 9 (“The technical 

solution of the present invention is further characterized in that said camera system 

displays on said screen instructional text guiding the mobile phone user to perform 

correct operations during the execution of each step.”); EX1046-Lin, [0154]; 

EX1017-Acharya, 7:5–13; EX1004-Luo, 6; EX1007-Yoon, [0022], [0026], [0028].  
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Providing instructions in the event of failure to properly align the document with 

the reference lines would have produced a better check image more quickly by 

informing the user which steps are required to allow for image capture.  Because 

Luo already discloses determining that one or more monitoring criteria is not 

satisfied, implementing these instructions would have merely involved writing 

additional code to cause the mobile device to display text indicating how to better 

position the check in the viewfinder. 

282. The combination of Garcia/Luo therefore teaches “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.”  As I explained in 

Section XI.A.1.a and XI.A.3.a, implementing Garcia’s mobile check deposit system 

and method with Luo’s image capture process would have been obvious. 

d. Claims 3, 12, 20, 28 

283. Luo teaches “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.” 

284. As I explained in Section XI.A.2.h, Luo describes a number of 
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different monitoring criteria.  As one example, Luo teaches “edge detection” in 

which “well known in the art[] image edge detection techniques can be used to 

reliably calculate the angle between a specific reference line 135 and the 

corresponding straight edge 205 in the document preview image.”  EX1004-Luo, 

5, 7, FIG.5. 

285. As another example, Luo specifically discusses techniques for 

reducing “projective distortion.”  EX1004-Luo, 1, 5-7.  This occurs, for example, 

when “the surface of the [document] is tilted in relative to the image plane,” for 

example as shown in Figures 4 and 5.  Id., 5 (“For the purpose of illustration, the 

image plane 320 of the business card shown is tilted in relative to system 100 so that 

the top straight edge 205 of the card cannot be substantially parallel to the 

corresponding top reference line 135.”).  In this context, a person of ordinary skill 

in the art would have understood Luo’s disclosure of tilt to disclose “skew.”  As 

another example, Luo discloses: 

Based on the “vanishing point” effect, when one of the 

edges 205 is further away from the image sensor 115, the 

two relatively parallel straight edges 205 of the rectangular 

document have different lengths based on the display of 

the two-dimensional image. Therefore, in FIG.5, the 
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vertical straight edge 205 on the right side of the business 

card, which is farther from the camera system 100, is 

shorter than the vertical straight edge 205 on the left side 

of the business card. 

Id., 6.   

286. This is another example of both skew and tilt.  Luo teaches that 

“additional sensitivity is added to the embodiment of the present invention, wherein 

only when two parallel straight edges 205 of the object displayed in the preview 

window 125 have substantially the same length and are substantially parallel to the 

corresponding reference line 135 can the image be captured.”  Id., 6.  Thus, Luo’s 

criteria, such as alignment with two parallel reference lines teaches monitoring for 

edge detection, angular alignment, and check positioning. 

287. As another example, as shown for example in Figure 2 below, Luo 

further teaches monitoring for multiple perpendicular reference lines.  These 

perpendicular reference lines intersect at the corner of a document.  Thus, when 

both perpendicular edges of the document align with the perpendicular reference 

lines, the system would detect a corner of the document at that intersection point.  

This is consistent with well-known corner detection techniques, which frequently 

involve looking for intersecting edges of a document.  Thus, a person of ordinary 

FIFTH THIRD EX1002 
Page 187 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

184   

skill in the art would have understood that identifying two perpendicular edges on a 

document discloses corner detection.   

 

EX1004-Luo, FIG.2.   

288. As another example, by placing reference lines at a particular 

location on the viewfinder, a person of ordinary skill in the art would have 

understood Luo to teach determining check positioning on the screen and check 

dimensions. 

289. As a final example, Luo’s disclosure of detecting “straight” edges 

with known edge detection techniques also teaches monitoring for warped 

documents that would not have straight edges.  This also implicitly encourages the 

user to hold the camera close enough to the check to capture a sufficiently large 

image, thereby facilitating later image processing steps and reducing the risk that the 

check, while aligned, appears too small in the frame. 

290. Because Luo teaches applying each of these techniques at once, for 
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example by detecting straight edges of documents that are parallel to three 

reference lines, two of which are parallel, and one of which is perpendicular to and 

intersects the others, Luo teaches using two or more monitoring criteria at the same 

time.   

291. Therefore, Luo teaches “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.”  As I explained 

in Section XI.A.1.a, implementing Garcia’s mobile check deposit system and 

method with Luo’s image capture process and Meier’s software architecture would 

have been obvious. 

e. Claims 4, 29 

292. The combination of Garcia/Luo/Cohen render obvious “wherein the 

plurality of monitoring criteria Includes a criterion based on magnetic ink 

character recognition (MICR) line detection.” 

293. As I explained in Sections XI.A.1.a, XI.A.2.h, XI.A.2.i, and 

XI.A.3.d, the Garcia/Luo combination teaches applying multiple monitoring criteria 

at the same time, and automatically capturing a check image when the criteria are 
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satisfied.  According to Luo, and consistent with the knowledge of a person of 

ordinary skill in the art, this would have helped to make the captured image more 

readable, for example by reducing the effects of projective distortion and blur.  Thus, 

the combination of Garcia/Luo teaches “wherein the plurality of monitoring criteria 

being based on…one or both of corner detection and edge detection” in claim 21. 

294. Cohen teaches or renders the additional limitations in claims 3, 6, 

and 12, including “wherein the plurality of monitoring criteria includes a criterion 

based on magnetic ink character recognition (MICR) line detection” in claims 3, 

16 and “wherein the plurality of monitoring criteria being based on magnetic ink 

character recognition (MICR) line detection…” in claim 21. 

295. For example, Cohen makes clear that for check deposit, a readable 

MICR line is “required information.”  EX1006-Cohen, [0075] (“Applicant-

developed documentation describes the location, specifications for the images, and 

XML data definitions for the MICR line and other required information.”), [0079] 

(“The specifications for input are published (from Skyline Data) with the 

documentation describing the location, specifications for the images, and XML data 

definitions for the MICR line and other required information.”).  As I explained in 

Section XI.A.2.l, Cohen teaches obtaining the MICR line by reading it with  

“OCR and Parsing,” determining “the confidence level of the accuracy of the OCR 
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results” including the MICR line, and displaying each of these items to a user 

alongside the check image to allow the user to verify that there are no errors before 

the check is submitted.  See EX1006-Cohen, [0022], [0043]-[0044], [0077]-[0088], 

[0093].  According to Cohen, check images that have even “potentially inadequate 

or poor quality images” are “remove[d] and rescan[ned].”  Id., [0042], [0072]. 

296. These teachings would have led a person of ordinary skill in the art 

to use MICR line detection as an additional criterion to satisfy before capturing an 

image of the check, in addition to those taught by Luo such as edge detection and 

alignment with a guide.  For example, these teachings demonstrate that a person of 

ordinary skill in the art would have understood the MICR line do be a required data 

item for deposit.  Without a readable MICR line, a check could not be deposited 

using its image.  Therefore, a person of ordinary skill in the art would have been 

motivated to use MICR line detection, for example by confirming that MICR line 

can be read from the image after Luo’s requirements have been.  As I explained 

above in Sections VI.A and VI.B, the MICR line is one of the easiest data items to 

read from the check image.  Therefore, performing this MICR line detection step 

before capturing the image and conducting additional processing such as reading the 

amount payable and other information in the check image (and/or before sending the 

image to a server) would have helped increase the odds that the image is sufficiently 
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high quality before deciding to capture the image.  Detecting the MICR line before 

capturing the image would have produced similar benefits as Luo’s use of reference 

lines.  For example, a person of ordinary skill in the art would have understood that 

performing MICR line detection before sending the check to a remote server for 

further processing would have reduced bandwidth usage and transmission delays.  

EX1004-Luo, 6, 7.  Likewise, performing MICR line detection before capturing the 

image of the check and further processing the check image locally would have 

reduced the computational burden on the mobile device by ceasing image 

processing if the MICR line cannot be detected.  A person of ordinary skill in the 

art would have also understood that performing MICR line detection before 

capturing the image of the check would have improved the user experience by 

determining that the MICR line can be read before capturing providing feedback to 

the user that image capture was successful.  See, e.g., §XI.A.2.j. 

297. My opinion that a person of ordinary skill in the art would have 

reasonably expected success performing MICR line detection is consistent with the 

’095 patent’s disclosure.  The ’095 patent states that “[a]ny known MICR line 

detection technique(s) may be used by the camera 207, the mobile device 106, 

and/or the financial institution.”  EX1001-USP095, 8:59-62.  Therefore, the ’095 

patent suggest that MICR line detection was known, and was not the purported 
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invention.  Moreover, the ’095 patent does not provide any details regarding how to 

perform such detection on a mobile device.  The ’095 patent therefore confirms my 

opinion that a person of ordinary skill in the art would have found it obvious to 

perform MICR line detection at any point in time during image capture and 

processing, and that it would have been obvious to do so as a monitoring criterion to 

avoid delays, unnecessary bandwidth usage, and expenditure of processing resources 

on reading other information before confirming that the MICR line can be detected. 

298. A person of ordinary skill in the art would have also had a reasonable 

expectation of success in adding MICR detection to the Garcia/Luo combination.  

As I explained above in Section XI.A.1.a, Luo is directed to increasing the 

readability an image of a document by waiting to capture an image of the document 

until certain conditions are met.  EX1004-Luo, 1, 5, 7, FIG.4.  Based on this 

disclosure, a person of ordinary skill in the art would have reasonably expected that 

it would have been possible to detect the MICR line once Luo’s conditions are met. 

299. This is consistent with the state of the art at the relevant time period, 

which I discuss in more detail in Section XI.B.  For example, prior art like Yoon 

teaches the using multiple monitoring criteria in succession.  These teachings would 

have led a person of ordinary skill in the art to expect success in combining criteria 

like MICR line detection with Luo’s conditions, such as aligning the edge of a 
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document such that it is parallel with reference lines displayed in a camera 

preview window.  As I explained in Section VI.C, Automatic capture was also well 

known, including automatic capture conditioned upon first detecting that an 

important element in the image is recognized.  Examples include: 

• Reading text in a document image, including OCR in real-time.  See, e.g., 

EX1050-Pilu, [0050]; EX1004-Luo, 4; EX1007-Yoon, [0022]-[0023]; 

EX1016-MotoRokr-Manual, 95-96. 

• Real time recognition of bar codes.  EX1043-Attia, 6:19-27, 4:13-18. 

• Detecting human faces and smiles.  EX1051-Jeong, [0036]; EX1052-VX-

11000, 5. 

• Detecting movement.  EX1053-Landschaft, [0014]. 

• Detecting other objects, like screens of other electronic devices.  EX1054-

Gejdos, [0022]. 

Additional related technology confirms that implementing MICR line detection 

would have been within the level of ordinary skill.  For example, it was already 

known to track text using a camera devices, which demonstrates that it was already 

known and within the level of ordinary skill to analyze text in a live video without 

any of Luo’s other conditions for capturing an image.  EX1055-Merino. 10-11, 13-

17.  Adding MICR line detection after Luo’s additional reference lines conditions 
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are satisfied would have been even more likely to successfully read text in the image 

than Merino’s techniques, which do not ensure alignment or correct for projective 

distortion.  The addition of MICR line detection to the Garcia/Luo/Cohen 

combination would have therefore involved merely applying other known automatic 

capture techniques to the field of check deposit. 

300. Confirming that the MICR line can be read before capturing the 

check image would have been well within the level of ordinary skill of a person of 

ordinary skill in the art.  For example, a skilled artisan could have written computer 

code to apply MICR line detection (which the ’095 patent concedes was known)14 

to the image of the check in Luo’s viewfinder before capturing the image. 

301. Finally, I note that existing mobile devices could have supported 

real-time MICR line detection.  As I explained above, numerous references teach 

recognizing items in images from a mobile device camera in real time.  These real-

time image analysis techniques on mobile device included performing OCR on an 

image, detecting a barcode in an image, recognizing e gestures in a video feed, and 

 
14 EX1001-USP095, 8:59-62 (“Any known MICR line detection technique(s) may 

be used by the camera 207, the mobile device 106, and/or the financial 

institution”) 
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producing a new augmented image with rendered items to support augmented 

reality.  EX1050-Pilu, [0050]; EX1043-Attia, 4:13-18, 6:19-27; EX1056-Haro, 2, 4; 

EX1057-Handel, 8:62-9:14. 

f. Claims 6, 14, 23 

302. The combination of Garcia/Cohen teach “wherein the confirming 

that the mobile check deposit can go forward is performed after the transmitting the 

digital image of the check from the user’s mobile device.” 

303. As I explained in Sections XI.A.1.b, XI.A.2.l, and XI.A.2.o, a 

person of ordinary skill in the art would have found it obvious to perform check 

processing steps either on the mobile device or at the bank.  As I also explained in 

Section XI.A.2.o, the combination of Garcia/Cohen teaches “the user’s mobile 

device receiving an Indication of a result of the server’s processing.”  I also 

explained that the received indication would have been either from the mobile 

device’s own internal processing or from processing done at Garcia’s receiving 

institution, and that the indication would have been received “before confirming 

that the mobile check deposit can go forward,” for example as taught by Cohen.   

304. When performing the processing on the computer/server at Garcia’s 

receiving institution, the step of “that the mobile check deposit can go forward” 

would necessarily occur “after the transmitting the digital image of the check from 
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the user’s mobile device,” because the mobile device would first need to receive the 

indication of the result of processing, and therefore would have needed to transmit 

the image of the check to the receiving institution for processing before confirming.   

305. Therefore, the combination of Garcia/Cohen teaches “wherein the 

confirming that the mobile check deposit can go forward is performed after the 

transmitting the digital image of the check from the user’s mobile device.”  As I 

explained in Section XI.A.1.b, implementing Garcia’s mobile check deposit system 

and method with Cohen’s check processing steps would have been obvious. 

g. Claims 7, 24 

306. Garcia/Luo/Meier teaches “wherein the digital image is a modified 

version of the captured video frame.”   

307. As I explained in Section XI.A.2.k, Garcia transmitting the check 

image to a receiving institution, which in the combination with Luo/Meier would 

have included a video frame.  Before, doing so, Garcia teaches encrypting the 

information to be transmitted: 

d) Digitally encrypting and certifying the data and/or 

images captured in the previous points.  

e) Transmitting the digital image and the recognition data, 

once encrypted, to the institution that must accept the 
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document.  

… 

According to an important feature of the present invention, 

both the capture of images and the entry of data, the 

encryption thereof and the transmission of data and images 

and the other operations described in sections a), b), c), d), 

and e) are performed with a mobile device with 

incorporated digital camera, able to capture and transmit 

digital images, as well as the usual telephony operations. 

 
EX1003-Garcia, 6:1-4, 6:12-20. 

f) Digitally encrypting and certifying the data and/or 

images captured in the preceding points.  

g) Transmitting the digital image and the recognition data, 

once encrypted, to the institution that must accept the 

document. 

Id., 10:14-18. 

Once the message is encrypted and accompanied by a 

digital certification through the mobile network (GSM, 

GPRS, or any future technology) of a telecommunications 
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operator company. The institution that receives the 

message proceeds to validate and encrypt it, ultimately 

obtaining a digital photograph of the check and a data set 

that allows it to automatically process the deposit of the 

check in question into the service user’s account. 

Id., 12:13-22; see also id., claims 1-2.  A person of ordinary skill in the art would 

have understood encrypting the image of the check would have produced a 

“modified version of the captured video frame” by changing the file format.   

308. Therefore, the combination of Garcia/Luo/Meier teaches “wherein 

the digital image is a modified version of the captured video frame.”  As I explained 

in Section XI.A.1.a, implementing Garcia’s mobile check deposit system and 

method with Luo’s image capture process and Meier’s software architecture would 

have been obvious. 

h. Claims 8, 17, 25, 30 

309. Garcia teaches “wherein the wireless network is a cellular network.”  

310. As I explained above in Section XI.A.2.k, Garcia discloses 

transmitting the check image over a wireless network.  More specifically, Garcia 

discloses “[t]ransmitting the digital image and the recognition data, once encrypted, 

to the institution that must accept the document” using a “mobile telephone 
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communications network, for example a GSM/GPRS network….”  EX1003-Garcia, 

6:3-5, 1:6-13, 4:11-18, 5:1-10, 10:16-18, 11:7:15, claims 1-2.  A person of ordinary 

skill in the art would have understood a “[m]obile telephone communications 

network,” including “GSM/GRPS”15 to refer to a “cellular network.”  This is 

consistent with the ’095 patent’s disclosure, which provides GSM and GPRS as 

example “communications network.”  EX1001-USP095, 13:42-46.  The ’095 patent 

does not use the term “cellular network” in the specification or identify which 

networks are “cellular,” which is consistent with my opinion that a person of 

ordinary skill in the art would recognize that a “mobile telephone communications 

network, for example a GSM/GPRS network” as disclosed by Garcia is a cellular 

network.   

311. Moreover, setting aside the disclosure of GSM/GPRs, the term 

“mobile” in “mobile telephone communications network” would have also 

indicated to a person of ordinary skill in the art that Garcia discloses a cellular 

network, because “mobile device” and “mobile network” were often considered to 

 
15 Garcia refers to “GRPS,” which a person of ordinary skill in the art would 

understand to be a typo referring to the well-known “GPRS” (“General Packet 

Radio Service”) cellular networks, which were common in the 2000s. 
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be synonymous with “cellular device” and “cellular network.”   

312. Therefore, Garcia teaches “wherein the wireless network is a 

cellular network.” 

i. Claim 11 

313. The combination of Garcia/Luo/Meier renders obvious “further 

comprising one or more computers programmed to perform operations comprising 

the monitoring, the determining, or both the monitoring and the determining.”   

314. As I explained in Sections XI.A.2.h and XI.A.2.i, the combination 

of Garcia/Luo/Meier teaches the following steps: 

(1) ”monitoring the live video of the check in the field of view of the 

camera with respect to at least one monitoring criterion,” and 

(2) “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…” 

315. I explain in additional detail in Section X.D why a person of 

ordinary skill in the art would have found it obvious to perform either or both of the 

monitoring and determining steps at Garcia’s remote institution, which would have 

been a computer.  A person of ordinary skill in the art would have found this 

limitation obvious either based on the combination of Garcia/Luo/Meier alone or in 
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view of the additional teachings found in Attia. 

j. Claim 15 

316. The combination of Garcia/Cohen teach “wherein the user’s mobile 

device receives an Indication of a result of the processing the digital image of the 

check before the confirming step.”  It is my opinion that this limitation is obvious 

for the reasons I explained in Section XI.A.2.o.   

k. Claim 16 

317. The combination of Garcia/Luo/Meier teach “wherein the one or 

more computers include the bank computer.”   

318. As I explained in Sections XI.A.2.h and XI.A.2.i, the combination 

of Garcia/Luo/Meier teaches the following steps: 

(1) “monitoring the live video of the check in the field of view of the 

camera with respect to at least one monitoring criterion,”, and 

(2) “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…” 

319. I explain in additional detail in Section XI.D why a person of 

ordinary skill in the art would have found it obvious to perform either or both of the 

monitoring and determining steps at Garcia’s remote institution, which would have 

been a bank computer.  A person of ordinary skill in the art would have found this 
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limitation obvious either based on the combination of Garcia/Luo/Meier alone or in 

view of the additional teachings found in Attia.   

l. Claim 21 

320. The combination of Garcia/Luo/Cohen renders obvious “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.”  It is my opinion that this limitation is obvious for the reasons I explained 

in Section XI.A.3.d regarding corner and edge detection and Section XI.A.3.e 

regarding MICR line detection.  It would have been obvious to use each of these for 

the reasons discussed in Sections XI.A.1, XI.A.3.d, and XI.A.3.e, it would have been 

obvious to use each of these different criteria when determining whether to capture 

an image. 

B. Ground II:  Claims 5, 13, 22 are Obvious Over Garcia in 
Combination with Luo, Meier, Cohen, and Yoon 
(“Garcia/Luo/Meier/Cohen/Yoon”) 

321. As I explained above in Section XI.A, in my opinion, claims 1-4, 6-

12, 14-21, 23-30 would have been obvious over the combination of Garcia in view 

of Luo, Meier, and Cohen.  It is also my opinion that the additional limitations in 

claims 5, 13, and 22 would have been obvious over the combination of Garcia in 

view of Luo, Meier, and Cohen and further in view of Yoon, which teaches the use 

of brightness as a prerequisite to automatically capturing an image of a document.  
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I have reviewed the Garcia, Luo, Meier, Cohen, and Yoon references.  It is my 

opinion that each is analogous art to the ’095 patent claims.  It is also my opinion 

that a person of ordinary skill in the art would have been motivated to combine them 

with a reasonable expectation of success. 

322. The combination of Garcia/Luo/Yoon also renders obvious “[t]he 

method of claim 3[ or 12 or 20], wherein the plurality of monitoring criteria includes 

criteria based on light brightness, skewing, and warping.” 

323. As I explained in Section XI.A.3.d, Luo teaches using skewing and 

warping as conditions that must be satisfied before capturing an image of a 

document.  EX1004-Luo, 1, 4-6; EX1007-Yoon, [0022], [0023].  Luo also teaches 

that during the process of capturing an image using a camera, “light 305 propagates 

through the lens 315 from the object plane 310 onto the image plane 320.”  EX1004-

Luo, 4.  This is consistent with the knowledge of persons of ordinary skill in the art, 

who would have understood that sufficient light must pass from an object to a 

camera for a clear, readable image to be captured.  These teachings would have lead 

a person of ordinary skill in the art to other prior art references that, like Luo, teach 

conditions required to capture readable images, and further disclose using brightness 

of an image as one such condition. 

324. Yoon is one such prior art reference.  Yoon, like Luo, identifies 
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potential impediments to recognizing text on documents (e.g., business cards) in 

images captured by cameras.  For example, Yoon teaches that “the probability of 

satisfactorily recognizing the [document] in order to obtain the information 

contained in the [document] varies depending on photographing conditions, such as 

the…brightness…of the photographed business card.”  EX1007-Yoon, [0007].  As 

a solution, Yoon discloses that “the controller 100” associated with a camera unit 

102 “receives brightness data from the camera unit 102, checks a brightness 

environment under which the [document] is to be photographed, and controls 

whether to perform automatic photographing….”  Id., [0019].  To accomplish this, 

the “the camera unit 102 converts the brightness of an image received from the 

camera sensor into measurable brightness data, and transmits the brightness data to 

the controller 100.”  Id., [0020].  Yoon’s technique further includes “comparing the 

brightness data with a reference brightness value for recognizing the business card.”  

Id., [0025].  “If it is determined that the current brightness is not appropriate for 

photographing the business card, the portable terminal displays a message indicating 

this fact on the display unit 106 in step 227, and” does not capture the image of the 

document.  Id., [0026].  Brightness is included among other requirements, including 

“recogniz[ing] the boundary lines of the business card” and “determine[ing] whether 

at least one of the reference boundary lines (upper, lower, left, and right boundary 
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lines) coincides with the boundary lines of the photographed business card.”  Id.; see 

also id., [0019]-[0020], FIG.2. Therefore, Yoon teaches “wherein the plurality of 

monitoring criteria includes criteria based on light brightness.”   

325. It is my opinion that a person of ordinary skill in the art would have 

been motivated to combine Garcia/Luo and Yoon by adding Yoon’s teaching to use 

brightness as an additional condition before capturing an image with a reasonable 

expectation of success.   

326. Analogous Art:  In my opinion, like Garcia and Luo, Yoon is 

analogous art to the ’095 patent claims.  As I explained in Section XI.A.1.a, the ’095 

patent claims are in the field of capturing and processing document images.  Yoon 

is in the same field of capturing and processing document images.  For example, 

Yoon discloses “an apparatus and method for photographing a business card in a 

portable terminal.”  EX1007-Yoon, Abstract, [0003], [0006]-[0007], [0032], FIG.2.  

Yoon also describes various techniques for improving image capture, and therefore 

the readability of the captured image, including ensuring that the boundary lines of 

the rectangular document coincides with reference boundary lines and 

automatically capturing the image of the document when this condition, among 

others, is satisfied.  Id., [0019]-[0020], [0025]-[0026].  Thus, Yoon is directed to 

capturing and processing an image of a document, just like the ’095 patent claims.   
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327. Motivation to Combine: In my opinion, a person of ordinary skill 

in the art would have been motivated to implement Yoon’s disclosure of using 

brightness as a condition for automatically capturing an image into Garcia’s mobile 

check deposit system for the same reasons I explained in Section XI.A.1.a with 

respect to Luo’s monitoring criteria and autocapture approach.  Yoon teaches that 

comparing the brightness to a reference brightness value a before automatically 

capturing an image of a document increases the readability of the captured 

document.  EX1007-Yoon, [0006], [0019], [0025]-[0026], [0032], FIG.2. A person 

of ordinary skill in the art would have recognized that these teachings in Yoon would 

have similarly improved Garcia’s image capture for checks.  Doing so would have 

provided additional improvements to the images captured by Luo’s method, which 

does not expressly contemplate monitoring brightness of the image.  As I explained 

above, Yoon even contemplates combining brightness with other monitoring 

criteria, such as ensuring that the boundary lines of the rectangular document 

coincide with reference boundary lines, which are similar to Luo’s reference lines. 

328. As I explained in Section III.C, one consideration for obviousness is 

whether the alleged invention uses a known technique to improve a similar device 

or method in the same way.  Another consideration is whether the alleged invention 

applies a known technique to a known device or method that was ready for 
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improvement to yield predictable results.  In my opinion, this describes the 

combination of Garcia with Yoon.  For example, implementing Garcia’s mobile 

check deposit method and system using Yoon’s additional brightness-based 

monitoring criteria would have involved using and applying known techniques—

here, Yoon’s brightness monitoring techniques—to a known or similar device or 

method—here, Garcia’s mobile phone equipped with a camera for capturing a 

check image—ready for improvement—here, to improve OCR of Garcia’s images—

in the same way—here, by ensuring the image is sufficiently bright—to yield 

predictable results—here, a better check image.   

329. Reasonable Expectation of Success: In my opinion, a person of 

ordinary skill in the art would have reasonably expected success in implementing 

the combination of Garcia’s mobile check deposit method and system using the 

teachings of both Luo’s and Yoon’s capture methods and systems.  As with the 

combination of Garcia and Luo, the similarities between the references would have 

also led a person of skill in the art to expect success.  For example, similar to Garcia 

and Luo, Yoon teaches capturing an image with a camera and image capture 

software.  Yoon further teaches that the capture process is performed with an image 

processor 102, which would have included software to accomplish the disclosed 

functions.  EX1007-Yoon, [0031] (discussing “computer readable code”); Abstract, 
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[0019], [0032], claim 1.  These similar teachings would have suggested to a person 

of ordinary skill in the art that the teaching from one disclosure could have easily 

been applied to the teachings of others.   

330. A person of ordinary skill in the art would have also expected 

success in the combination because Garcia, Luo, and Yoon each teach capturing an 

image of the same item.  Similar to Garcia and Luo, which I discuss in Section 

XI.A.1.a above, Yoon teaches capturing an image of a small paper document with 

text, like a business card.  EX1003-Garcia, 12:4-9; EX1004-Luo, 1, 4, 6; EX1007-

Yoon, Abstract, [0018]-[0019].   

331. In addition, as I explained in Section XI.A.1.a, consistent with the 

level of ordinary skill in the art and the readily available solutions for image capture 

(see, supra, Sections VI.C and VI.D), a person of ordinary skill in the art would have 

understood Garcia to teach that implementing known details like Yoon’s brightness 

monitoring would have been within the capability set and knowledge of a person of 

ordinary skill in the art.  Moreover, implementing the Garcia/Luo/Yoon combination 

would have simply involved writing computer code using readily accessible 

software development kits, like the Android SDK taught be Meier.  Yoon 

contemplate using such computer code.  EX1007-Yoon, [0031].   

332. Finally, as I explained above, Yoon teaches using reference 
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boundary lines similar to Luo’s reference lines as an additional condition after 

confirming sufficient brightness.  EX1007-Yoon, [0019], [0022], [0024]-[0030], 

FIG.2.  Thus, a person of ordinary skill in the art would have expected success in 

implementing both Yoon’s brightness monitoring with Luo’s reference lines as 

conditions to satisfy before capturing the document image. 

333. Therefore, it is my opinion that it would have been obvious for a 

person of ordinary skill in the art to combine the teachings of Garcia and Luo with 

Yoon to incorporate Yoon’s teaching to monitor an image’s brightness and 

automatically capture the image after the brightness exceeds a reference brightness 

value.   

C. Ground III: Claims 7 and 24 are Obvious Over Garcia in 
Combination with Luo, Meier, Cohen, and Randle 
(“Garcia/Luo/Meier/Cohen/Randle”) 

334. The combination of Garcia/Luo/Meier/Randle teaches “wherein the 

digital image is a modified version of the captured video frame.”   

335. As I explained in Section XI.A.3.g, before transmitting the digital 

image of a check to the receiving institution, Garcia’s mobile device encrypts the 

digital image, which teaches “wherein the digital image is a modified version of the 

captured video frame.”  Randle discloses additional techniques for modifying the 

check image that would have been obvious to include in the combination of 
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Garcia/Luo/Meier. 

336. As I explained in Section X.G, Randle teaches performing 

processing steps on a check image during the deposit process as a way to provide 

“quality assurance.”   EX1048-Randle, Abstract, [0004], [0014], [0019], [0021].  

One of those steps includes reducing the check image size.  Randle teaches: 

Image data reduction options with QA are supported with 

QA being available before and after data reduction. The 

capture of a check in an 8 bit gray scale (or color) high dpi 

format (100 dpi or 200 dpi) may be needed to assure a high 

level of quality for a QA process. Once that QA process is 

completed on the high resolution image (stamped with a 

QA√ signature; for example, as shown by the “QA√” 

check marks in the drawings) then the image is converted 

to a less size intensive format for transmission and use in 

the check processing chain. The QA signature provides an 

audit trail for this process and assures QA is not lost as part 

of the data reduction process. Examples of data reduction 

include: 1) 8 bit gray scale to bi-tonal (black and white); 

2) 200 dpi color to 100 dpi bi-tonal; 3) 100 dpi to 50 dpi 
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bi-tonal, 4) 24 bit color to 8 bit gray scale; 5) 8 bit gray 

scale to 4 bit gray scale, 6) color (grey scale or full color) 

to bi-tonal (black and white), and 7) equivalent or similar 

reductions in tone, color, contrast, resolution or other 

parameters.…Data reduction may also include variations 

in pixel resolution and/or color depth. 

Id., [0043].  Randle teaches that “data reduction is performed (keeping the unique 

digital signature and transitive QA) as a method to reduce file size which increases 

transmission speed and reduces storage requirements.”  Id.  Randle teaches that the 

QA process—which includes data reduction—can be performed anywhere along the 

deposit process.  Id., [0014] (“Quality assurance performed at any of the QA 

identification points shown (designated ‘QA’ with a check mark, QA√) allow an 

agreed to QA value to be accepted at any point in processing.”), FIG.4.   

337. Therefore, Randle teaches “a modified version of the” check image.  

In the combination with Garcia/Luo/Meier, the modified or converted image would 

have been “a modified version of the captured video frame.”  The combination of 

Garcia/Luo/Meier/Randle therefore teaches “wherein the digital image is a modified 

version of the captured video frame.”  As I explained in Section XI.A.1.a, 

implementing Garcia’s mobile check deposit system and method with Luo’s image 
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capture process and Meier’s software architecture would have been obvious. 

338. A person of ordinary skill in the art would have also found it obvious 

to combine Garcia/Luo/Meier and Randle to incorporate Randle’s teaching to 

modify the check image.   

339. Analogous Art: In my opinion, like Garcia, Randle is analogous art 

to the Challenged Claims because it is in the same field as the Challenged Claims—

capturing and processing document images.  For example, Randle discloses 

presenting a check image from various sources for deposit: 

An advantage of the invention is the ability of the system 

to capture, validate and clear transactions rapidly and 

inexpensively to include the electronic capture of paper 

items at the point of sale or presentment. To accomplish 

this, rules are established, based on the preferences of the 

bank or bank’s customer, that allow decisions to be made 

based on, for example, source, paying bank, QA value, 

value of item, item type, risk profile of the customer, risk 

profile of the item, risk profile of the transaction, time of 

day, best clearing path, or proximity to clearing deadlines. 

The capture source may be a branch teller, the back 
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counter of a branch for bulk capture, an image-enabled 

ATM, an image-enabled point of purchase device, or a 

corporate or correspondent back office. 

EX1048-Randle, [0007]. 

In FIG.1B, central processing engine of the invention 1 is 

shown interconnected at various points 131, 132, 133, and 

134 through the SMFSN or a private network connection 

with various financial instrument, i.e., check, sources at 

134 such as 101 teller, 102 point of sale, 103 image 

ATM/kiosk, 104 commercial and corporate, 105 branch 

back counter, 106 image POD (sorter farm), 107 

remittance (sorter farm), 108 inclearing (sorter farm), and 

109 inbound image exchange. 

Id., [0020]; see also id., [0019], [0028], [0036], [0054], [0074]. 

340. The image is then processed to provide quality assurance: 

The sources, described below, of transactions to which the 

invention is applicable are categorized as either interactive 

or bulk capture. Dynamic quality assurance (QA) is 

performed on the image and the transaction and a QA 
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value is established and associated with the item prior to 

the acceptance (or further processing in the event of 

rejection) of the item. Dynamic QA allows the QA to be 

tailored to the transaction profile. This may include 

multiple QA paths depending on the profile which may 

include decisioning based on the level of risk, the profile 

of the customer, the cost of QA, the presentment method 

or environment, and the value of the transaction.…The 

results of these validation steps are communicated back to 

the source presenting the check either prior to acceptance 

of the check or as an adjustment back to the presenter in 

the case where the presenter is not part of an interactive 

real time session. The validation activities and results are 

uniquely associated with the transaction file as the file 

moves to settlement and clearing. 

Id., [0021]; see also id., [0019], [0042]-[0043], [0054], [0074].  Thus, Randle is 

directed to capturing and processing an image of a document, just like the ’095 

patent claims.   

341. Motivation to Combine:  In my opinion, a person of ordinary skill 
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in the art would have been motivated to implement Randle’s image conversion 

process in Garcia’s mobile check deposit system.  A person of ordinary skill in the 

art would have done so for multiple reasons. 

342. First, Randle’s disclosure provides reasons to convert the check 

image to a reduced size.  For example, Randle teaches that reducing the image size 

“increases transmission speed and reduces storage requirements.”  EX1048-Randle, 

[0043].  A person of ordinary skill in the art would have been particularly interested 

in increasing transmission speed and reducing storage requirements in Garcia’s 

mobile check deposit system.  As I explained in Section XI.A.2.k, Garcia discloses 

transmitting the check image from the mobile device to the financial institution 

over a wireless network.  It was well known that wireless networks, and upload 

speeds in particular, had limited bandwidth and were expensive to use.  Therefore, 

transmitting a smaller image size would have reduced the time it would take to 

upload Garcia’s check image to the financial institution, and reduced the cost for 

sending the check image.  Moreover, as I explained in Section XI.A.1.a, it would 

have been obvious to perform check processing either on Garcia’s mobile device or 

at the financial institution.  In either case, a person of ordinary skill in the art would 

have recognized that reducing the image before transmission would have reduced 

bandwidth usage and the time required to transmit the image.  Based on Randle’s 
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teachings and the known bandwidth sensitivity of cellular networks, a person of 

ordinary skill in the art would have been motivated to reduce the size of the check 

image before it is transmitted to Garcia’s financial institution.   

343. Second, a person of ordinary skill in the art would have been 

motivated to convert the check image to improve OCR and facilitate downstream 

uses of the check image.  Binarized or bi-tonal images are black and white images 

that have pixels that can only have one of two binarized values—black or white.  

Binarized images are often converted from color images, which can include many 

different color gradients for each pixel.  Binarized images take up less storage space 

than color images because they contain less information per pixel.  Prior to the ’095 

patent, it was well known to persons of ordinary skill in the art that it was easier to 

perform OCR on binarized images.  Binarized images make it easier to distinguish 

text from noise and therefore make character boundaries clearer.  This increases the 

accuracy of OCR results while also reducing the processing burden, as binarized 

images take up less space.  Thus, it was common to convert images taken by mobile 

devices to a binarized format (including by doing so on the mobile devices itself) 

before performing OCR.  See, e.g., EX1072-Bae, 539-40, 544; EX1076-Laine, 1, 5; 

EX1078-Liu, 29-32; EX1079-Wu, 3-4.  Based on this well known fact, a person of 

ordinary skill in the art would have been motivated to reduce the size of the check 
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image on the mobile device before it is processed, and thus before transmission.   

344. Finally, as I explained above in Section VI.B, the early 2000s saw 

numerous developments that helped standardized the processing of check images.  

As one example, Federal Reserve Bank adopted the DSTU X9.37-2003 

specification, which detailed particular formatting requirements for check images.  

One such requirement is that check images submitted to the Federal Reserve must 

be in a bi-tonal TIFF format.  EX1015-DSTU.  TIFF was a well-known image format 

at the time, but was an uncommon output from mobile device cameras.  Therefore, 

a person of ordinary skill in the art would have been motivated to convert the check 

image produced by the mobile device camera into a bi-tonal TIFF format to 

facilitate compliance with the Federal Reserve’s image requirements.   

345. Reasonable Expectation of Success: In my opinion, a person of 

ordinary skill in the art would have reasonably expected success in implementing 

Randle’s image conversion techniques in Garcia’s mobile check deposit system.  

The similarities between the references would have also led a person of skill in the 

art to expect success.  For example, similar to Garcia, Randle teaches check image 

processing steps, such as OCR and various validation steps on check images.  

EX1048-Randle, [0002], [0006]-[0007], [0074].  These similar teachings would 

have suggested to a person of ordinary skill in the art that the teaching from one 
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disclosure could have easily been applied to the teachings of others.   

346. In addition, as I explained in Section XI.A.1.b, consistent with the 

level of ordinary skill in the art and the readily available solutions for check image 

processing (see, supra, Sections VI.B), a person of ordinary skill in the art would 

have understood Garcia to teach that implementing known details like Randle’s 

image conversion would have been within the capability set and knowledge of a 

person of ordinary skill in the art.  EX10048-Randle, [0043].  This is confirmed by 

the fact that, as I explained above, binarizing images before OCR was well known 

and common in the art, including images captured by mobile devices.   

347. Randles’s teachings also suggest predictability and success, 

including for converting a check image before transmission to Garcia’s receiving 

institution.  Specifically, Randle teaches that QA can be performed “at any point in 

processing.”  Id., [0014], Fig.4.  A person of ordinary skill in the art would have 

understood this disclosure to include image conversion.  Moreover, to the extent that 

additional detail in the image is needed, Randle teaches a segmentation process that 

maintains important portions of the image at a higher level of quality.  Id., [0044].   

348. Therefore, it is my opinion that it would have been obvious for a 

person of ordinary skill in the art to implement Randle’s image conversion 

techniques into Garcia’s mobile check deposit system to improve check image 
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processing, for example by reducing bandwidth and storage usage and producing a 

check image that is ready for OCR and use in the Federal Reserve’s back-end system.   

D. Ground IV: Claims 11 and 16 are Obvious Over Garcia in 
Combination with Luo, Meier, Cohen, and Attia 
(“Garcia/Luo/Meier/Cohen/Attia”) 

349. Garcia/Luo/Meier/Cohen/Attia teaches the limitations in claims 11 

and 16.   

1. Combination of Garcia in view of 
Luo/Meier/Cohen/Attia 
(“Garcia/Luo/Meier/Cohen/Attia”)  

350. As I explained in Sections XI.A.1.a, XI.A.2.h, and XI.A.2.i, the 

combination of Garcia/Luo/Meier teaches: 

(1) “monitoring the live video of the check in the field of view of the 

camera with respect to at least one monitoring criterion” and 

(2) “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…” 

Attia discloses additional details regarding how and where to perform such 

monitoring and determining (including on a bank computer) that it would have been 

obvious to include in the combination of Garcia/Luo/Meier. 

351. Analogous Art: In my opinion, like Garcia/Luo/Meier/Cohen, Attia 

is analogous art to the Challenged Claims because it is in the same field as the 
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Challenged Claims—capturing and processing document images.  For example, 

Attia discloses “a system and method for decoding barcodes using mobile device.”  

EX1043-Attia, Abstract; see also id., 1:12-16, 3:14-20, 3:24-27, 4:1-7, FIGs.2A-C, 

4B, 5A.  Attia provides examples of barcodes on “scanned items” such as compact 

discs or food items, which a person of ordinary skill in the art would have understood 

to suggest bar codes on a wide variety of items, including documents such as forms 

or flyers.  Id., 4:19-29.  Thus, Attia is directed to capturing and processing an image 

of a document, just like the ’095 patent claims.   

352. Motivation to Combine:  In my opinion, a person of ordinary skill 

in the art would have been motivated to incorporate Attia’s teachings to perform 

image processing steps such as monitoring and determining when to capture 

document images on a remote server into the combination of 

Garcia/Luo/Meier/Cohen.  As I explained above in Section XI.A.1.a, the 

combination of Garcia/Luo/Meier teaches automatically capturing images of a check 

by first monitoring to then determining whether a monitoring criterion is satisfied 

(e.g., alignment of edges with a guide.  As I explained in Section XI.A.1.b, the 

combination in further view of Cohen teaches processing the captured check image 

to extract information relevant to deposit—such as the MICR line and amount 

payable.  A person of ordinary skill in the art would have also found it obvious to 
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perform those image processing steps either on the mobile device or at a remote 

bank server for the reasons I discussed in Section XI.A.1.b.  For similar reasons, it 

would have also been obvious to a person of ordinary skill in the art to perform other 

check processing steps, like monitoring for alignment with a guide as taught by Luo, 

at either location (i.e., on the mobile device or a server located at the financial 

institution), both in view of Luo and Cohen’s teachings discussed above in Section 

XI.A.1 and optionally further in view of Attia’s teachings explained below.   

353. More specifically, Luo and Attia teach two equally obvious 

implementations.  Luo teaches performing image monitoring and determining steps 

on the mobile device, whereas Attia teaches performing processing steps either on 

the mobile device or a server.  For example, Luo teaches that “when the straight 

edge 205 [of the document] displayed in the preview window 125 is substantially 

parallel to the corresponding reference line 135, an indication is provided to the 

user. In step 620, only when the straight edge 205 shown in the preview window 

125 is substantially parallel to the corresponding reference line 135 can the image 

of the object be captured.”  EX1004-Luo, 7.  Luo discusses this functionality with 

reference to the mobile device, but does not specifically mention the involvement 

of a remote computer for any steps except performing OCR.  Id., 7 (“Step 625 in 

method 600 may be performed using software stored in camera system 100, or 
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alternatively, step 625 may be performed at a remote location. For example, the 

camera system 100 can be used to capture only precise, clear text data images, 

which can be downloaded to another location before any optical character 

recognition is performed.”).  Attia expressly teaches a system for monitoring images 

of a barcode to determine when the image can be decoded in which the monitoring 

and decoding are performed either on the mobile device or a server.   

The location of the decoding depends entirely upon the 

processing capabilities of the mobile device utilized. For 

example, if the ScanZoom software is operating on a 

mobile device with lower system capabilities, such as a 

first generation camera phone, the mobile device will 

automatically send the digital image of the barcode to a 

server for decoding. 

… 

Additionally, the barcode decoding may also be performed 

in real time. The ScanZoom software accomplishes this by 

constantly capturing and processing the image of the 

barcode until it is correctly decoded. This eliminates the 

extra step of the user having to press a button to capture an 
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image of the barcode. 

EX1043-Attia, 4:8-18.  A person of ordinary skill in the art would have understood 

Attia’s decoding to be similar to Luo’s determining that the straight edge is 

substantially parallel to one or more reference lines.   

354. A person of ordinary skill in the art would have therefore been faced 

with two alternatives approaches: one involving performing the 

monitoring/determining steps on the mobile device and another performing such 

steps on the remote server.  In light of these teachings, a person of ordinary skill in 

the art would have recognized the benefits of each approach and found each 

implementation to be obvious. 

355. As I noted on Section XI.A.1.b, Garcia teaches performing various 

processing and validation steps on computer located at the financial institution 

instead of on the mobile device.  A person of ordinary skill in the art would have 

considered these teachings to suggest performing other steps, such as Luo’s 

monitoring and determining steps at a computer of the financial institution where 

other image and check processing steps take place.  EX1043-Attia, 4:1-7; EX1044-

Nepomniachtchi, 10:29-48.  Doing so would reduce the processing burden on the 

mobile device.  Thus, performing Luo’s monitoring and determining steps at a 

computer of the financial institution would have been obvious based on the 
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teachings of Garcia/Luo/Meier alone. 

356. These teachings are reinforced by Attia’s disclosure.  As I explained 

in Section X.H and above, Attia teaches systems and methods for decoding barcodes 

using images from a mobile device.  Specifically, Attia teaches monitoring an image 

of a barcode to determine when it can be decoded.  EX1043-Attia, 4:8-18.  Attia 

discloses doing so in real-time.  These steps are analogous to Luo’s monitoring the 

image and determining that “the straight edge 205 displayed on the preview 

window 125 is substantially parallel to the corresponding reference line 135….”  

EX1004-Luo, 6.  Attai further explains that “[t]he location of the decoding depends 

entirely upon the processing capabilities of the mobile device utilized” and that “if 

the…software is operating on a mobile device with lower system capabilities…the 

mobile device will automatically send the digital image of the barcode to a server 

for decoding.”  Id., 4:1-7.  Attia therefore teaches that real-time image monitoring 

and decoding can be performed in one of two locations:  on a mobile device or at a 

remote server.  A person of ordinary skill in the art applying Attia’s teachings (e.g., 

to monitor in real time an image of a barcode taken by a mobile device using 

processing capabilities on server so as to determine when the image is of sufficient 

quality to decode the barcode, which is akin to passing a monitoring criteria) to the 

combination of Garcia/Luo/Meier/Cohen would have found it obvious to move 
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Luo’s document edge monitoring and determining steps to the computer at Garcia’s 

receiving institution.  As with Attia’s implementation, doing so would have 

reduced the processing burden on the mobile device (especially for more primitive 

mobile devices).   

357. As I explained in Section III.C, one consideration for obviousness is 

whether the alleged invention uses a known technique to improve a similar device 

or method in the same way.  Another consideration is whether the alleged invention 

applies a known technique to a known device or method that was ready for 

improvement to yield predictable results.  In my opinion, this describes the 

combination of Garcia/Luo/Meier/Cohen with Attia.  For example, the combination 

of Attia with Garcia/Luo/Meier/Cohen merely amounts to using a known 

technique—here, Attia’s teaching of image monitoring and decoding at the server—

to improve a similar device—here, Garcia/Luo/Meier/Cohen’s mobile device image 

processing system—in the same way—here, applying image monitoring and 

decoding at the server to improve performance of monitoring and determining—to 

yield predictable results—here, a better check image. 

358. Reasonable Expectation of Success: In my opinion, a person of 

ordinary skill in the art would have reasonably expected success in implementing 

Attia’s teachings of monitoring/determining on a server into 
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Garcia/Luo/Meier/Cohen’s system.  Attia’s suggestion to perform image monitoring 

and barcode decoding either on a mobile device or remote server without suggesting 

any difficulties would have suggested to a person of ordinary skill in the art that 

similar remote monitoring and determining would have been possible in the 

combination of Garcia/Luo/Meier.  Moreover, the combination could have been 

implemented using then-existing techniques for transmitting video over a wireless 

network.  Indeed, camera phones capable of streaming video to a remote location 

had already been known since at least 1999.  EX1080-Kyocera.   

359. Therefore, it is my opinion that it would have been obvious for a 

person of ordinary skill in the art to combine the teachings of 

Garcia/Luo/Meier/Cohen with Attia to incorporate into Garcia/Luo/Meier/Cohen 

Attia’s teachings to monitor an image at a remote location.   

2. Claim 11 

360. The combination of Garcia/Luo/Meier/Attia render teaches “further 

comprising one or more computers programmed to perform operations comprising 

the monitoring, the determining, or both the monitoring and the determining.”   

361. As I explained in in Sections XI.A.2.h and XI.A.2.i, the combination 

of Garcia/Luo/Meier teaches  

(1) “monitoring the live video of the check in the field of view of the 

FIFTH THIRD EX1002 
Page 227 of 344



Declaration of Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
 

224   

camera with respect to at least one monitoring criterion” and 

(2) “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…” 

362. In the combination with Attia, the monitoring and determining steps 

would have been performed by a remote server.  See, supra, §XI.D.1.  Therefore, 

the combination of Garcia/Luo/Meier/Attia render teaches “further comprising one 

or more computers programmed to perform operations comprising the monitoring, 

the determining, or both the monitoring and the determining.”  As I explained in 

Section XI.D.1., implementing Garcia’s mobile check deposit system and method 

with Luo’s image capture process using a remote server for monitoring and image 

processing as taught by Attia would have been obvious. 

3. Claim 16 

363. The combination of Garcia/Luo/Meier/Attia teaches “wherein the 

one or more computers include the bank computer.”   

364. As I explained in Section XI.D.2, the combination of 

Garcia/Luo/Meier/Attia teaches that it would have been obvious to perform 

monitoring and determining satisfaction of a monitoring criteria at a remote server, 

for example as taught by Attia. As I also explained in Sections XI.A.2.k and 
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XI.A.2.p, Garcia teaches that after capture, the images are sent to a bank computer 

at the financial institution.  EX1003-Garcia, 1:15-19, 4:1-8, 4:11-18.   

365. In light of these teachings, a person of ordinary skill in the art would 

have found it obvious to use the same bank computer to perform both the post-

capture processing steps, including those taught by Garcia/Cohen, as well as the pre-

capture monitoring and determining steps, including those taught by the combination 

of Garcia/Luo/Meier.  A person of ordinary skill in the art would have recognized 

that doing so would have given the bank full control over which images to use in the 

deposit process before moving forward with deposit.  In addition, doing so would 

have helped to reduce the number of remote servers required to implement the 

Garcia/Luo/Meier/Attia combination.  As was well known in the art, the same server 

could have interfaced with Garcia’s mobile device to perform both the pre-capture 

and post-capture image processing functions.   

366. Therefore, the combination of Garcia/Luo/Meier/Attia teaches 

“wherein the one or more computers include the bank computer.”  As I explained in 

Section XI.D.1, implementing Garcia’s mobile check deposit system and method 

with Luo’s image capture process using a remote server for monitoring and image 

processing as taught by Attia would have been obvious. 

E. Ground V: 1-4, 6-12, 14-21, 23-30 are Obvious Over Garcia in 
Combination with Luo, Goyal, and Cohen 
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(“Garcia/Luo/Goyal/Cohen”) 

367. As I explained in Section XI.A, claims 1-4, 6-12, 14-21, 23-30 

would have been obvious over the combination of Garcia in view of Luo, Meier, and 

Cohen.  It is also my opinion that claims 1-4, 6-12, 14-21, 23-30 would have been 

obvious over the combination of Garcia in view of Luo, Goyal, and Cohen.  First, I 

explain why a person of ordinary skill in the art would have been motivated to 

combine the Garcia with the Luo, Goyal, and Cohen references (Section XI.E.1).  

Next, I explain why that combination of prior art references would have rendered 

claims 1-3, 5, 6, 8-12, 14-16 obvious (Section XI.E.2). 

1. Combination of Garcia, Luo, Goyal, and Cohen 
(“Garcia/Luo/Goya/Cohen”) 

368. I have reviewed the Garcia, Luo, Goyal, and Cohen references.  It is 

my opinion that each is analogous art to the ’095 patent claims.  It is also my opinion 

that a person of ordinary skill in the art would have been motivated to combine them 

with a reasonable expectation of success.  

369. In Section XI.E.1.a, I explain why a person of ordinary skill in the 

art would have been motivated to modify Garcia with Luo’s teachings of displaying 

an alignment guide, providing feedback and other instructions to the user, and 

automatically capture an image of a document, and further why a person of ordinary 

skill in the art would have been motivated to implement those teachings using 
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Goyal’s software architecture, including a downloaded application and camera 

control APIs. 

370. In Section XI.E.1.b, I explain why a person of ordinary skill in the 

art would have been motivated to modify Garcia with Cohen’s teachings regarding 

various remote check deposit steps. 

a. Combination of Garcia in view of Luo and Goyal 
(“Garcia/Luo/Goyal”) 

371. Analogous Art: In my opinion, like Garcia and Luo, Goyal is 

analogous art to the ’095 patent claims.  As I explained in Section XI.A.1.a, the ’095 

patent claims are in the field of capturing and processing document images.  Goyal 

is in the same field of capturing and processing document images.  More 

specifically, Goyal discloses a set of “API that developers use to embed advanced 

multimedia capabilities in any Java-enabled device.”  EX1008-Goyal, 1.  Goyal 

teaches that “MMAPI allows you to create applications for Java-enabled devices that 

can discover and use the multimedia capabilities of the device that they are running 

on.”  Id.  As an example, “the MMAPI implementation on [a device containing a 

camera] may provide means to capture snapshots or full videos.”  Id., 27.  A person 

of ordinary skill in the art would have understood that the subject of Goyal’s 

snapshots or videos could be a document.  Thus, Goyal directed to capturing and 

processing document images. 
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372. Motivation to Combine: In my opinion, a person of ordinary skill 

in the art would have been motivated to implement Goyal’s software architecture, 

including a downloaded application and APIs for controlling mobile device 

cameras in Garcia’s mobile check deposit system and Luo’s monitoring criteria and 

autocapture approach for the same reasons I explained in Section XI.A.1.a with 

respect to Meier’s downloaded application and APIs As I explain more in Section 

XI.E.2 below, Goyal teaches a downloaded application and APIs for controlling 

mobile device cameras to capture images from live video, which a person of 

ordinary skill in the art would have understood would have been the software 

components needed to implement Garcia’s mobile check deposit method/Luo’s 

images capturing method.  Accordingly, a person of ordinary skill in the art would 

have been motivated to apply teachings from the prior art like Goyal to fill in 

implementation details in the Garcia/Luo combination, just like in the combination 

of Garcia/Luo with Meier.   

373. Like Meier, Goyal supplies implementation details for Garcia in the 

form of well-known and readily available software components.  In the field of 

software development, persons of skill in the art frequently consult guides or other 

reference materials to understand how to write computer code a particular computing 

environment.  I have used these types of resources many times in my career.  Goyal 
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is on such guide for building applications using MMAPI, and teaches developers 

how to “take full advantage of the [mobile] device’s features” including the device 

camera with well-known and readily available software components in the MMAPI 

specification.  EX1008-Goyal, 1, 127.  Goyal describes a many software features 

relevant to Garcia and Luo.  For example, Meier provides techniques for loading 

application software on a mobile device.  Specifically, Goyal teaches that mobile 

applications can be downloaded onto the device using the well-known OTA 

interface, which Goyal refers to as “Over the Air provisioning.”  Id., 66-67.  As I 

explain in more detail in Section XI.E.2.a, in the context of mobile devices, a person 

of ordinary skill in the art would have understood OTA to refer to downloading 

mobile applications.  

374. In addition, Goyal teaches that MMAPI-based applications can 

“capture snapshots or full videos.”  Id., 127.  Specifically, Goyal further discloses 

that the MMAPI, when implemented on a mobile device, provides application 

developers with “full control of the [device’s] capabilities that it wants enabled and 

can do so with a single API interface.”  Id., 127.  These capabilities include the 

ability to “capture snapshots or full videos” with a device camera.  Id.; see also id., 

12, 128-30, 174-79 (summarizing “MMAPIs”).  According to Goyal, the camera 

and video APIs are MMAPI’s “biggest advantage.”  Id., 127.   
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375. A person of ordinary skill in the art would have therefore been 

motivated to implement the Garcia/Luo combination with Goyal’s teachings of a 

downloaded application and Camera APIs that access the mobile device camera 

hardware.  As I outlined in Sections VI.C and VI.D, mobile applications were 

becoming increasingly popular in the early and mid-2000s.  See, supra, §§VI.C, 

VI.D; EX1008-Goyal, 1, 3, 6, 127, 174, back cover.  These included, for example, 

mobile applications that accessed camera functionality to preview images in a 

viewfinder and capture pictures.  I outlined numerous examples in Sections VI.C 

and VI.D above.  Id.   

376. As I explained in Section XI.A.1.a, downloaded applications were 

also becoming increasingly popular, and therefore would have been an attractive 

architecture with which to build mobile functionality, like Garcia’s mobile check 

deposit and Luo’s image capture techniques.  These downloaded applications 

provide numerous useful functionalities and benefits for third-party developers, 

which I outlined in Section XI.A.1.a.  

377. A person of ordinary skill in the art would have recognized 

additional benefits to downloaded applications.  For example, downloaded 

applications also provide third parties with access to device hardware like 

accelerometers and GPS systems.  In the case of the Garcia/Luo/Goyal combination, 
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a downloaded application can provide access to the camera with pre-written, and 

readily accessible software APIs.  EX1008-Goyal, 1, 66, 127, 174-79.  Thus, a third 

party wishing to use a device camera could simply use those APIs and would not 

need to write new mobile device software from the ground up.  Without such APIs, 

a third party would likely need access to proprietary hardware and software features 

typically known only to the device manufacturer.  Writing code to access hardware 

features would have been duplicative and inefficient, especially given that APIs for 

performing the same functionality were already known.  

378. As I explained in Section XI.A.1.a, implementing the Garcia/Luo 

combination with a downloaded application and APIs for controlling image capture 

would have also involved the application of techniques that were already being used 

for remote desktop deposit to the field of mobile devices.  Thus, when extending 

remote deposit capabilities to a mobile device, a person of ordinary skill in the art 

would have been motivated and found it obvious to use the equivalent software 

architecture for mobile devices.  A person of ordinary skill in the art would have 

recognized that Java ME was the mobile equivalent to the well-known Java 

environment for downloaded desktop applications.   

379. A person of ordinary skill in the art would have been motivated to 

look to how-to guides like Goyal—which explain available software features for 
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mobile devices, for example using the Java ME platform—–to implement the 

teachings of the Garcia/Luo combination on a mobile device.  In the 

Garcia/Luo/Goyal combination, when implementing the combination of Garcia/Luo 

with Meier’s teachings, a person of ordinary skill in the art would have recognized 

that Meier’s downloadable application and Camera APIs provide the software 

features needed to implement for Garcia’s/Luo’s teachings.  As a few non-limiting 

examples, Goyal’s downloaded application would been used to implement Luo’s 

preview window and image capture using, for example, the Camera API that 

provides third-party mobile applications access to video preview from a device 

camera (e.g., on devices like Motorola C975 or BenQ M75).  In the Java ME 

system, the video display could be set using the Canvas feature.  As another 

example, Goyal’s teaching to use a downloaded application would have also been 

used to implement Luo’s and Garcia’s teachings to capture a picture or a single frame 

from a video feed.  For example, Goyal teaches implementation details for capturing 

a picture from a video feed, the getSnapshot() API.  EX1004-Luo, Abstract, 5-

7, claims 5, 11, 13, FIG.6; EX1008-Goyal, 174; see also id., 13-14, 66, 175-79, 191.  

Goyal’s teachings are not limited to these features—Goyal also provides additional 

implementation details regarding how to initialize the camera and how to control 

additional settings.  See, e.g., EX1008-Goyal, 1, 13-14, 174-79, 253.   
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380. As I explained in Section III.C, one consideration for obviousness is 

whether the alleged invention uses a known technique to improve a similar device 

or method in the same way.  Another consideration is whether the alleged invention 

applies a known technique to a known device or method that was ready for 

improvement to yield predictable results.  In my opinion, this describes the 

combination of Garcia with Luo.  For example, implementing Garcia’s/Luo’s 

software with Goyal’s teaching to use a downloaded application and camera control 

API would have involved to applying a known technique or method—here, Goyal’s 

well-known software architecture that includes downloaded applications and APIs 

—to a known device or method—here, Garcia/Luo’s mobile check capture and 

processing software—ready for improvement—here, by facilitating Garcia/Luo’s 

deposit and image capture teachings without the need to download software for each 

deposit and without the need for a developer to write camera control software—in 

the same way—here, by using well-known software components and software 

deployment techniques—to yield predictable results—here, capturing and 

processing a check image with a mobile device.   

381. Reasonable Expectation of Success: In my opinion, a person of 

ordinary skill in the art would have reasonably expected success in implementing 

the combination of Garcia’s mobile check deposit method and system using the 
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teachings of Luo’s capture method and system and Goyal’s software architecture.  

For example, the similarity between the references themselves would have led a 

person of ordinary skill in the art to reasonably expect success.  Garcia, Luo, and 

Goyal each teach the use of mobile devices with cameras and software for capturing 

images.  I outline Garcia’s and Luo’s teachings in Section XI.A.1.a.  As another 

example, Goyal teaches: 

By being an open-ended API, MMAPI provides a single, 

simple yet powerful medium to embed audio and video in 

your MID lets. Device manufacturers decide which part of 

the API they want to and can support and consequently 

provide implementations that take full advantage of the 

device’s features. For example, if the device contains a 

camera, the MMAPI implementation on it may provide 

means to capture snapshots or full videos. The point is that 

the device manufacture is in full control of the capabilities 

that it wants enabled and can do so with a single API 

interface. 

EX1008-Goyal, 127; see also id., 1.  Goyal further discloses: 

After you have a Player instance hooked into a video 
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camera, it’s a simple matter of extracting a VideoControl 

from it to look through its viewfinder and display this 

video to the user.  Note that to look through a viewfinder, 

you need to use a VideoControl and not a RecordControl, 

because you are not recording anything (yet). 

Id., 174.  These similar teachings would have suggested to a person of ordinary skill 

in the art that the teaching from one disclosure could have easily been applied to the 

teachings of others. 

382. A person of ordinary skill in the art would have also expected 

success in the combination based on the references’ own teachings.  For example, 

Garcia discloses a “computer application in the mobile telephone in which an 

interactive session is established with the receiving institution through the mobile 

communications operator” without describing any challenges that a person of skill 

in the art would have faced implementing such features.  EX1003-Garcia, 9:19-

10:18.  Consistent with the level of ordinary skill in the art and the readily available 

solutions for image capture and mobile software architecture (see, supra, Sections 

VI.C and VI.D), a person of ordinary skill in the art would have understood Garcia 

to teach that implementing known details like Luo’s image capture process or 

Goyal’s software architecture would have been within the capability set and 
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knowledge of a person of ordinary skill in the art.  EX1004-Luo, 1, 3, 7, 8; EX1008-

Goyal, 1, 127, 174.  Moreover, implementing the Garcia/Luo/Goyal combination 

would have simply involved writing computer code using readily accessible 

software development kits, like the Java ME MMAPIs taught be Goyal.  Consistent 

with my understanding of the level of skill in the art and the disclosure of the 

references themselves, other prior art disclosures teach that it was “trivial for a 

mobile application developer to access a camera….”  EX1040-CodeGuru, 1.  This 

too is consistent with Goyal’s teachings.  Goyal discloses that embedding live video 

into an application is “the biggest advantage that MMAPI can bring” and MMAPI 

is “a single, simple yet powerful medium” that “provides the means using your 

device.”  EX1008-Goyal, 127.  Moreover, as I explained above in Section XI.A.1.a, 

my opinion that a person of ordinary skill in the art would have reasonably expected 

success in the Garcia/Luo/Goyal combination is consistent with the ’095 patent’s 

disclosure. 

383. Therefore, it is my opinion that it would have been obvious for a 

person of ordinary skill in the art to combine the teachings of Garcia/Luo with Goyal 

to incorporate Goyal’s teaching to use a software application for download for 

Garcia’s mobile check deposit method and Luo’s capture process, and to control the 

camera with an API. 
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b. Combination of Garcia in view of Cohen 
(“Garcia/Cohen”) 

384. As I explained above in Section XI.A.1.b, a person of ordinary skill 

in the art would have been motivated to combine the teachings of Garcia with the 

teachings of Cohen.  For example, a person of ordinary skill in the art would have 

been motivated to incorporate into Garcia Cohen’s teachings regarding performing 

OCR, reading the MICR line, confirmation/verification steps, and image processing 

location.  I explain above in Section XI.E.2 why this combination discloses various 

limitations of the ’095 patent claims. 

2. Claims 1-4, 6-12, 14-21, 23-30  

a. Goyal Renders Obvious a Downloaded Applications 
(Limitations 1[c], 1[e], 2[a], 9[a], 9[c], 18[c], 18[e], 
19[a], 26[c], 27[e], 27[a]) 

385. As I explained in Sections XI.A.2.d, XI.A.2.f, and XI.A.3.a, claim 

limitations involving a downloaded application would have been obvious in view of 

Meier.  In my opinion, these limitations would have also been obvious in view of 

Goyal for similar reasons.   

386. As I explained in Section XI.A.2.d, Garcia teaches performing 

remote check deposit by using a mobile device with a camera to capture an image 

of a check using a “computer application” resident on the device.  As I explained, a 

person of ordinary skill in the art would have understood that the “computer 
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application” would have been an app for download.  EX1003-Garcia, 9:19-10:18.  

Goyal also discloses a downloadable application like that described in Garcia.  

EX1008-Goyal, 1, 66, 127.  As I explain below, Goyal’s downloaded application 

can implement Garcia’s disclosure to capture an image of a check using a mobile 

device.   

387. Goyal is directed to Java-based mobile applications called 

“MIDlets.”  EX1008-Goyal, 1, 3-4.  MIDlets are written by third-party application 

developers to implement a wide variety of functions.  Id.  One such function includes 

accessing a device’s hardware features, such as a camera.  Id., 16, 127, 174-79.  A 

person of ordinary skill in the art, in view of Goyal’s disclosure of discrete third-

party application developers, would have found it obvious to download such 

applications.  Downloaded applications were well known by persons of ordinary 

skill in the art.  See, supra, §V.D.  Thus, persons of skill in the art had already begun 

downloading Java API-based software applications by 2004—well before the ’095 

patent.  For example, a website for the Nokia Series 60 platform available at least as 

of April 2004 explains that “Java and Symbian OS” allow users to “[d]ownload, 

install and run software applications.”  EX1058-Series60.  As another example, a 

Java mobile edition (“J2ME”) reference guide explains that downloading a Java-

based application “[o]ver a network to which the device is connected…is the most 
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common way in which MIDlets are downloaded to cell phones and similar wireless 

devices, although it is also applicable to network-connected PDAs.”  EX1059-

Topley, 75-76.  Downloading the app over a network is held in contrast to other 

mechanisms, like downloading “[f]rom a local host computer.”  Id.  A person of 

ordinary skill in the art would have understood Goyal to teach or render obvious a 

downloaded application for two reasons. 

388. First, a person of ordinary skill in the art would have recognized that 

there are only a handful of options for how software can be loaded onto a mobile 

device.  These include preinstalling the software on the mobile device (e.g., by the 

device manufacturer), downloading the software from the web, or loading the 

software from a storage device accessible to a host computer connected to the mobile 

device.  When making this choice, a person of ordinary skill in the art would have 

considered downloading an application to have numerous benefits. These include 

allowing end users of the application to select which applications they want on their 

device and which they do not.  In addition, downloading an application allows third 

parties to deploy applications outside of a manufacturer’s initial software installation 

or later software updates, thus providing flexibility to third-party application 

developers and avoiding the need to negotiate with the manufacturer regarding 

availability of a third-party application.  In addition, downloading an application 
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reduces the potential number of unnecessary or unwanted applications stored on the 

mobile device.  That is, if all third-party applications had to be pre-installed, there 

would be little room for a marketplace of apps, and much less space on the mobile 

device for storing other information or documents.  As another example, 

downloading an application is easier than plugging the mobile device into a host 

computer or storage medium to obtain new software, and can be done from anywhere 

without the need of a specialized cable or particular storage media.   

389. Second, Goyal’s disclosure of “over the air” (“OTA”) provisioning 

teaches downloading an application.  Goyal teaches deploying MIDlet applications 

using OTA.  EX1008-Goyal, 66-67.  OTA was a well-known process for obtaining 

MIDlets that a person of ordinary skill in the art would have understood to teach 

downloading such applications.  For example, a Java mobile edition (“J2ME”) 

reference guide makes clear that “[OTA] is the most common way in which MIDlets 

are downloaded to cell phones and similar wireless devices, although it is also 

applicable to network-connected PDAs. The process of deploying MIDlet suites 

over a network is referred to as over-the-air provisioning, or OTA provisioning for 

short.”  EX1059-Topley, 75-77.  As I explained in Section XI.E.1.a, downloading 

applications was a well-known, common, and obvious way for installing an 

application on a mobile device.  Thus, a person of ordinary skill in the art would 
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have understood Goyal’s disclosure of OTA to teach or render obvious downloading 

the MIDlet or mobile application. 

390. As I explained in Section XI.E.1.a, implementing Garcia’s computer 

application with Goyal’s downloaded application would have been obvious.  In the 

combination of Garcia/Goyal, the downloaded app would be provided by and 

associated with a bank for the same reasons I explained with reference to Section 

XI.A.2.d.  See also EX1003-Garcia, 4:1-8. 

b. Goyal Renders Obvious a Software Abstraction Layer 
that Controls a Device Camera (Limitations 1[b]-1[c], 
1[e], 18[b]-18[c], 18[e], 26[b]-26[c], 26[e]) 

391. As I explained in Sections XI.A.2.c, XI.A.2.d, and XI.A.2.f, 

limitations involving the use of a software abstraction layer to control a mobile 

device camera would have been obvious in view of Meier.  In my opinion, these 

limitations would have also been obvious in view of Goyal for similar reasons. 

392. As I explained in Section XI.E.1.a, Goyal further teaches that a 

downloadable application can use an API to control the mobile device camera.  For 

example, Goyal discloses that the available APIs are used “to hook into a device 

camera ….”  EX1008-Goyal, 127, 174; see also id., 1, 66, 130, 173, 179, 191.  Goyal 

further teaches that an API of a mobile device can be used to “provide means to 

capture snapshots or full videos” for devices with a camera.  EX1008-Goyal, 127; 
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see also id., 1, 130, 173, 179.  More specifically, Goyal teaches that relevant APIs 

for previewing video include the Canvas and CaptureVideoCanvas APIs, 

which allows a user “to display the video through the viewfinder to the user.”  

EX1008-Goyal, 174; id. (“So, can you just hook into the camera, without actually 

recording anything, to first show the user the view through the video? Of course!”), 

177.  A person of ordinary skill in the art would have understood the previewed 

video to be live video. 

393. When a user wishes to capture an image from the displayed video, 

Goyal discloses using the getSnapshot API, which has access to image capture 

and video preview from a device camera.  Id., 174, (“The getSnapshot() 

method in VideoControl allows you to take a snapshot of the image that is 

playing on the device screen. Of course, because the getSnapshot () method is 

a method of the VideoControl class, you can take an image of any video that is 

playing on a device screen, not just captured video.”), 178 (“Taking a snapshot is 

now easy, given that you only need to use the 

getSnapshot(StringimageFormat) method of the VideoControl 

control.”), 191 (“[F]irst the user is shown the viewfinder of the onboard camera and 

then shown the associated snapshot that is taken when the user presses the Done 

menu item.”).  Consistent with the ’095 patent’s disclosure, a person of ordinary skill 
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in the art would have understood the above-mentioned APIs to disclose a software 

abstraction layer.  Goyal provides numerous examples of how to use the above-

mentioned APIs.  See, e.g., id., 174-77 (“Looking Through a Camera’s Viewfinder 

and Displaying Onscreen”); 178-79 (“Taking Snapshots”). 

 

Id., 175. 

394. In addition, Goyal’s API and associated software, can be executed 

to perform numerous other operations, including controlling “the exposure, the flash, 

focus, zoom, and burst shooting of snapshots” and “shutter control, camera 

rotation.”  EX1008-Goyal, 253.  In the combination of Garcia/Luo/Cohen, the 

software would also perform additional operations described in other claim 

limitations based on the output of Goyal’s APIs.  §§XI.A.2.e-XI.A.2.l, XI.E.1.   

395. As I explained in Section XI.E.1.a, implementing Garcia’s computer 

application using Goyal’s camera control API would have been obvious.  In the 

combination of Garcia and Goyal, the image capture and processing steps described 

below with reference to limitations 1[d]-1[k] and other similar requirements would 
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have been performed by the downloaded app. 

c. Goyal Renders Obvious Using Live Video Frames 
(Limitations 1[pre], 1[e]-1[j], 2[b]-2[c], 7, 9[pre], 9[c]-
9[h], 10[b]-10[c], 18[pre], 18[e]-18[i], 19[b]-19[c], 24, 
26[pre], 26[e]-26[i], 27[b]-27[c]) 

396. As I explained in Sections XI.A.2.a, XI.A.2.f-XI.A.2.k, XI.A.3.b, 

XI.A.3.c, and XI.A.3.g, limitations involving the use of (live) video frames would 

have been obvious in view of Meier.  In my opinion, these limitations would have 

also been obvious in view of Goyal for similar reasons. 

397. As I explained in Section XI.E.2.b, Goyal teaches that the image 

capture process involves “previewing video” before capturing the image.  For 

example, Goyal teaches that APIs for controlling the camera by “us[ing] a Canvas 

to display the video through the viewfinder to the user.”  EX1008-Goyal, 174; see 

also id., 13, 14, 66, 175-79, 191.  From this disclosure, a person of ordinary skill in 

the art would have understood the “viewfinder” and “previewing” to include 

accessing and displaying live video.  Persons of ordinary skill in the art would have 

understood a digital viewfinder, such as that disclosed by Goyal, to be the digital 

version of lens-based viewfinders previously available on film-based cameras.  

Viewfinders are used by photographers to view the scene to be captured in the 

camera view the instant before they capture an image.  Lens-based viewfinders, by 

virtue of redirecting light, did not have any sources of delay.  Digital viewfinders, 
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which replace lens-based viewfinders with a digital image from the camera, must 

mimic that feature to allow for the photographer to view the scene that will be 

captured the instant before they capture it.  Thus, a person of ordinary skill in the art 

would understand digital viewfinders to provide live video.   

398. Because the Camera APIs I outlined above in Section XI.E.2.b 

(which are software abstraction layers), are the software elements that interface with 

the camera hardware to control image settings and preview, the downloaded app in 

the Garcia/Luo/Goyal combination would cause the live video to be 

generated/displayed by controlling the camera through the software abstraction 

layer.  See EX1008-Goyal, 174-178.   

399. As I also explained in Section XI.E.2.b, Goyal also teaches that an 

API of a mobile device can “provide means to capture snapshots or full videos” for 

devices with camera.  EX1008-Goyal, 127; see also id., 1, 130, 173-174, 178-179, 

191.  For example, Goyal teaches capturing an image or frame from the preview 

displayed on a viewfinder that I explained above.  EX1008-Goyal, 174 (“[T]he 

getSnapshot()method is a method of the VideoControl class, you can take 

an image of any video that is playing on a device screen, not just captured video.”).   

400. Therefore, it is my opinion that Goyal teaches or renders obvious 

the additional limitations in the ’095 patent claims that require the use of live video 
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frames, for example for displaying, monitoring, and capturing images, for similar 

reasons that Meier teaches or renders obvious such limitations.  As I explained in 

Section XI.E.1.a, implementing Garcia’s computer application using Goyal’s 

monitoring and capture of live video would have been obvious.   

d. Additional Limitations 

401. In my opinion, the remaining limitations in claims 1-4, 6-12, 14-21, 

23-30 would have been obvious in view of Garcia, Luo, Goyal, and Cohen for the 

same reasons I explained in Sections XI.A.2.b, XI.A.2.e, XI.1A.2.l-XI.A.2.r, 

XI.A.3.d-XI.A.3.f, XI.A.3.h-XI.A.3.l.   

F. Ground VI: Claims 5, 13, 22 are Obvious Over Garcia in 
Combination with Luo, Goyal, Cohen, and Yoon 
(“Garcia/Luo/Goyal/Cohen/Yoon”) 

402. As I explained above in Section XI.E, in my opinion, claims 1-4, 6-

12, 14-21, 23-30 would have been obvious over the combination of Garcia in view 

of Luo, Goyal, and Cohen.  It is also my opinion that the additional limitations in 

claims 5, 13, 22 would have been obvious over the combination of Garcia in view 

of Luo, Goyal, and Cohen and further in view of Yoon, which teaches the use of 

brightness as a prerequisite to automatically capturing an image of a document, for 

similar reasons as to why the same claims would have been obvious over the 

combination of Garcia in view of Luo, Meier, and Cohen and further in view of 

Yoon (Section XI.B). 
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G. Ground VII: Claims 7 and 24 are Obvious Over Garcia in 
Combination with Luo, Meier, Cohen, and Randle 
(“Garcia/Luo/Goyal/Cohen/Randle”) 

403. As I explained above in Section XI.E, in my opinion, claims 1-4, 6-

12, 14-21, 23-30 would have been obvious over the combination of Garcia in view 

of Luo, Goyal, and Cohen.  It is also my opinion that the additional limitations in 

claims 7 and 24 would have been obvious over the combination of Garcia in view of 

Luo, Goyal, and Cohen and further in view of Randle, which teaches image 

conversion techniques, for similar reasons as to why the same claims would have 

been obvious over the combination of Garcia in view of Luo, Meier, and Cohen and 

further in view of Randle (Section XI.C). 

H. Ground VIII: Claims 11 and 16 are Obvious Over Garcia in 
Combination with Luo, Meier, Cohen, and Attia 
(“Garcia/Luo/Goyal/Cohen/Attia”) 

404. As I explained above in Section XI.E, in my opinion, claims 1-4, 6-

12, 14-21, 23-30 would have been obvious over the combination of Garcia in view 

of Luo, Goyal, and Cohen.  It is also my opinion that the additional limitations in 

claims 11 and 16 would have been obvious over the combination of Garcia in view 

of Luo, Goyal, and Cohen and further in view of Attia, which teaches performing 

image monitoring/decoding on a server instead of a mobile device, for similar 

reasons as to why the same claims would have been obvious over the combination 

of Garcia in view of Luo, Meier, and Cohen and further in view of Attia (Section 
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XI.D). 

XII. CONCLUSION 

405. Based on the foregoing, claims 1-30 of the ’095 patent recite subject 

matter that would have been obvious to a person of ordinary skill at the relevant 

times. 

XIII. AVAILABILITY FOR CROSS-EXAMINATION 

406. In signing this declaration, I recognize that this declaration will be 

filed as evidence in a contested case before the Patent Trial and Appeal Board of the 

United States Patent and Trademark Office.  I also recognize that I may be subject 

to cross-examination in the case and that cross-examination will take place within 

the United States. If cross-examination is required of me, I will appear for cross-

examination within the United States during the time allotted for cross- examination. 
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XIV. RIGHT TO SUPPLEMENT 

407. I reserve the right to supplement my opinions in the future to 

respond to any arguments that the Patent Owner raises and to take into account 

new information as it becomes available to me. 
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LISTING OF CLAIMS 
 

Claim 1 

Limitation Claim Language 

1[pre] A system enabling mobile check deposit auto-capture 

functionality via video frame processing, the system comprising: 

1[a] a mobile device of a user, the user’s mobile device including a 

camera, a processor, and a memory coupled to the processor, the 

memory storing 

1[b] a software abstraction layer for controlling the camera, the 

software abstraction layer comprising Instructions that, when 

executed by the processor, control the camera; and 

1[c] a downloaded app, the downloaded app associated with a bank to 

control check deposit by controlling the camera through the 

software abstraction layer, the downloaded app comprising 

Instructions that, when executed by the processor, cause the 

user’s mobile device to perform operations including: 

1[d] providing Instructions to the user for capturing an image of a 

check; 
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1[e] 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; 

1[f] overlaying an alignment guide on the live video of the check in 

the field of view of the camera; 

1[g] monitoring the live video of the check in the field of view of the 

camera with respect to at least one monitoring criterion; 

1[h] 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; 

1[i] 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; 

1[j] 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 
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video frame, wherein the digital image is the captured video 

frame or is based on the captured video frame; and 

1[k] 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; 

1[l] a server, remote from the user’s mobile device, comprising a 

processor coupled to a memory storing Instructions that, when 

executed by the processor, cause the server to perform operations 

including: 

1[m] receiving the digital image of the check transmitted by the user’s 

mobile device, and 

1[n] 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, the user’s mobile device receiving an 

Indication of a result of the server’s processing before confirming 

that the mobile check deposit can go forward; and 

FIFTH THIRD EX1002 
Page 258 of 344



Declaration of Dr. Daniel Lopresti  
In Support of Petition for Inter Partes Review 

of U.S. Patent No. 12,211,095 
  

iv   

1[o] a computer comprising a processor coupled to a memory storing 

Instructions that, when executed by the processor, cause the 

computer to update 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. 

 

Claim 2 

Limitation Claim Language 

2[a] The system of claim 1, wherein the downloaded app causes the 

user’s mobile device to perform additional operations including: 

2[b] 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 
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2[c] 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. 

 

Claim 3 

The system of claim 1, 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. 

 

Claim 4 

The system of claim 3, wherein the plurality of monitoring criteria Includes a 

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

 

Claim 5 

The system of claim 3, wherein the plurality of monitoring criteria Includes 

criteria based on light brightness, skewing, and warping. 
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Claim 6 

The system of claim 1, wherein the confirming that the mobile check deposit can 

go forward is performed after the transmitting the digital image of the check 

from the user’s mobile device. 

 

Claim 7 

The system of claim 1, wherein the digital image is a modified version of the 

captured video frame. 

 

Claim 8 

The system of claim 1, wherein the wireless network is a cellular network. 

 

Claim 9 

Limitation Claim Language 

9[pre] A system enabling mobile check deposit auto-capture 

functionality via video frame processing, the system comprising: 

9[a] a mobile device of a user, the user’s mobile device including a 

camera, a processor, and a memory coupled to the processor, the 
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memory storing a downloaded app, the downloaded app 

associated with a bank to control check deposit by controlling the 

camera, the system being configured to perform operations 

including: 

9[b] providing Instructions to the user for capturing an image of a 

check; 

9[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; 

9[d] overlaying an alignment guide on the live video of the check in 

the field of view of the camera; 

9[e] monitoring the live video of the check in the field of view of the 

camera with respect to at least one monitoring criterion; 

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] Wh9en 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 
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monitoring criterion, providing feedback advising the user that 

the check has been captured; 

9[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, the digital image of the check being the captured 

video frame or being based on the captured video frame; 

9[i] processing the 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; and 

9[j] 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 

9[k] a bank computer programmed to update 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 
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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. 

 

Claim 10 

Limitation Claim Language 

10[a] The system of claim 9, wherein the system is configured to 

perform additional operations including: 

10[b] 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 

10[c] 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. 

 

Claim 11 
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The system of claim 9, further comprising one or more computers programmed 

to perform operations comprising the monitoring, the determining, or both the 

monitoring and the determining. 

 

Claim 12 

A The system of claim 9, 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. 

 

Claim 13 

The system of claim 12, wherein the plurality of monitoring criteria Includes 

criteria based on light brightness, skewing, and warping. 

 

Claim 14 

The system of claim 9, wherein the confirming that the mobile check deposit can 

go forward is performed after the transmitting the digital image of the check 

from the user’s mobile device. 
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Claim 15 

The system of claim 14, wherein the user’s mobile device receives an Indication 

of a result of the processing the digital image of the check before the confirming 

step. 

 

Claim 16 

The system of claim 11, wherein the one or more computers include the bank 

computer. 

 

Claim 17 

The system of claim 9, wherein the wireless network is a cellular network. 

 

Claim 18 

Limitation Claim Language 

18[pre] A system enabling mobile check deposit auto-capture 

functionality via video frame processing, the system comprising: 
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18[a] a mobile device of a user, the user’s mobile device including a 

camera, a processor, and a memory coupled to the processor, the 

memory storing: 

18[b] a software abstraction layer, the software abstraction layer 

comprising Instructions that, when executed by the processor, 

control the camera; and 

18[c] a downloaded app, the downloaded app associated with a bank to 

control check deposit by controlling the camera through the 

software abstraction layer, the downloaded app comprising 

Instructions that, when executed by the processor, cause the 

user’s mobile device to perform operations including: 

18[d] providing Instructions to the user for capturing an image of a 

check; 

18[e] 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; 

18[f] 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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18[g] 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; 

18[h] 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; 

18[i] 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 

18[j] 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 

18[k] a computer comprising a processor coupled to a memory storing 

Instructions that, when executed by the processor, cause the 

computer to update a balance of an account at a financial 
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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. 

 

Claim 19 

Limitation Claim Language 

19[a] The system of claim 18, wherein the downloaded app causes the 

user’s mobile device to perform additional operations including: 

19[b] 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 

19[c] 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. 

 

Claim 20 
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The system of claim 18, 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. 

 

Claim 21 

The system of claim 20, 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. 

 

Claim 22 

The system of claim 20, wherein the plurality of monitoring criteria Includes 

criteria based on light brightness, skewing, and warping. 

 

Claim 23 

The system of claim 18, wherein the confirming that the mobile check deposit 

can go forward is performed after the transmitting the digital image of the check 

from the user’s mobile device. 
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Claim 24 

The system of claim 18, wherein the digital image is a modified version of the 

captured video frame. 

 

Claim 25 

The system of claim 18, wherein the wireless network is a cellular network. 

 

Claim 26 

Limitation Claim Language 

26[pre] A system enabling mobile check deposit auto-capture 

functionality via video frame processing, the system comprising: 

26[a] a mobile device of a user, the user’s mobile device including a 

camera, a processor, and a memory coupled to the processor, the 

memory storing: 

26[b] a software abstraction layer, the software abstraction layer 

comprising Instructions that, when executed by the processor, 

control the camera; and 
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26[c] a downloaded app, the downloaded app associated with a bank to 

control check deposit by controlling the camera through the 

software abstraction layer, the downloaded app comprising 

Instructions that, when executed by the processor, cause the 

user’s mobile device to perform operations including: 

26[d] providing Instructions to the user for capturing a check; 

26[e] 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; 

26[f] monitoring the live video of the check in the field of view of the 

camera with respect to at least one monitoring criterion; 

26[g] 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; 

26[h] 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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26[i] 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 

26[j] 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; 

26[k] the system configured to perform image processing operations on 

an image of the check, the image 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 

26[l] a computer programmed to update 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 
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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. 

 

Claim 27 

Limitation Claim Language 

27[a] The system of claim 26, wherein the downloaded app causes the 

user’s mobile device to perform additional operations including: 

27[b] 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 

27[c] 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. 

 

Claim 28 
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The system of claim 26, 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. 

 

Claim 29 

The system of claim 28, wherein the plurality of monitoring criteria Includes a 

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

 

Claim 30 

The system of claim 26, wherein the wireless network is a cellular network. 
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��Il��IX����[m$� %L����N���&��'��
�����&��������n�	�������2����)+�K�G��������2
�
�-�+�����d��

�����.��/�
��
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�Â
;_:���
	�����	
����

�����������P���
�R�2������
�)3��̀��3��*���2
�����! �P���#ab&�'Q-������8��3��W��*��O�-7�c���,�*�Q3���,����0�,-8����-������Q3���,�����3����Q-���8����+��*�,����+-,������+���,��-�
.�+��4-���2�������R��4������d
�9:����;�
	<��=��Z��]�?:�Z�Ee9��E
��:
A���
AC�[�:\<Z�M��
�>��?@�
��e
ACL<�<�GL<��@<
�+�,������P���
�0�-����������-
�U��d�*
�����"!� "f����#ag&�'R��O2����7-��W����2������8�����0�7-���*����8�)��*�2
.����/�
�0��1�23�
�+��4-���2��
�����5��6�*7-�8
�9:����;�
	<��=��Z��]�?:�Z�Ee9��E
��:
A���
AC�[�:\<Z�M��
�>��?@�
��e
ACL<�<�GL<��@<
�+�,������P���
�0�-����������-
�U��d�*
�����!h� !iP���#aj&�')��*������,�����0�,-8����-��������2�kl�*����-�
.����/�
�0��1�23�
�+��4-���2��
�����5��6�*7-�8
�9:����;�
	<��=�>��?@�
������	
����
�A
;����:��BAC�DEEE�FEGHIJG9EK�E
��:
A���
AC�GL@M�<�?@��
�KC���:�
���E@A	�
	N
�������O�P���
������-2�
�QR
�����"" ff���#am&�'kl�*�����8�+-,������R��*O2�2�0�2�*�2�l���5���3�n�-���8
.�+��4-���2�������5��6�*7-�8
�9:����;�
	<��=��Z��GL@M�<�?@��
�>��?@�
��E@A	��o
;�:<�A
;�
	�I��Z
�C�	L
�R���*�P���
�Q-*�����
�(+
�����P�� P�����#a$&�'R�)�T� �- ����,3�n*��7-���7-��p�����*��4��8�3�c�����*�W��������,3��8�W2��8�n��,�����*�Q-2��q��,��-�2
.�(��4��
�+��4-���2��
��������c*�l�
�9:����;�
	<��=��Z��]�?:�Z�EGre�[�:\<Z�M��
�GM���Z�GL
�Z�<�<
�R�8�2� ����������P���
�n���323���
��,-�*���
�����if s����#aa&�'�22��2����5�-��� )���3��8�5���3�,�+-,�����2
.�+��4-���2�������5��̀�8O
�9:����;�
	<��=��Z��]�?:�Z�Ee9��E
��:
A���
AC�[�:\<Z�M��
�t:AMZ��<�����	
����

�����������P���
�1��82�-�
�c�����-
�Q�����
�����f� iP���#au&�'R��*�,���-�2�-7�5���3�n�-���8��-�6���+-,������R��*O2�2
.�+��4-���2�������5��
FIFTH THIRD EX1002 

Page 295 of 344



���������

����	
���
��������������������������������������������� ������!�"��#$����%���&�����'()*(+,(-�.//0��'(1**�(���2��))3�405463��789:�;�<=�>1,�(�?-	@
A5>-@*<�
���B�C1-A�D�E3�C@��F3�G1B<���H3�I	)-(B*���?3�J1�=��1
A�?3�����	
���
������������������K�L�����������������M�������������"��#$����%���&��������N������������'()*(+,(-�.//0��'(1**�(���2��))3�0.O50PP3��78Q:�;RS1�@1*�
��H	T@+(
*�2
1�=B�B�F(B@�*B�S�1�?-1)<�U-	,�
��D�H3�I	)-(B*��1
A�?3�����	
���
������������������K�L�����������������M�������������"��#$����%���&��������N������������'()*(+,(-�.//0��'(1**�(���2��))3�00V50./3��78W:�;X	+)1-�
��'(+�5'*-@T*@-(A�H	T@+(
*B�S�1�?-1)<�U-	,�
��D�H3�I	)-(B*��1
A�?3�����	
���
������������������K�Y������������ ����Z#���$����������$������K&���$���J	S(+,(-�.//0��X1)-���[*1�=��))3�6054/3��7\]:�;C@+1
�[
*(-1T*�S(�U-		�B��	-�')	̂(
�I1
�@1�(�[
*(-�1T(B�D�H3�I	)-(B*���X3�'<�<�1
A�?3�G	T<1
B̂���
������������������������� ����_#$������������Y��
�������E1
@1-=�.//.��U1�	�2�*	��X2��))3�P/5P63��7\̀:�;Ra)�	�*�
������F(B	@-T(B��
�Ra)(-�+(
*1��H	T@+(
*�2
1�=B�B�F(B(1-T<�D�H3�I	)-(B*���"��#$����%���&����K&���$��b��H3�I	)-(B*���E3�C@��1
A�F3�G1B<���(AB3��c(-��
d��')-�
�(-5e(-�1���.//.��))3�4P.546P3��7\f:�;>	g1-AB�')((T<5?(
(-1*(A�X-=)*	�-1)<�T�G(=B�	
�F(B	@-T(5X	
B*-1�
(A�H(S�T(B�D�h3�i	
-	B(��i3�F(�*(-��j3�I���H3�I	)-(B*���1
A�X3�'<�<��
������������������k��Y�����lKkm�n�K��#���&�K&$ ���#$��2@�@B*�.//.��'1
�h-1
T�BT	��X2��))3�.oP5.OV3��7\p:�;2�F(S(-B(�>@-�
��>(B*�qB�
��')((T<�D�?3�G	T<1
B̂���H3�I	)-(B*���1
A�X3�'<�<��
������������������K�Y�������������������M�������������K �����r���#����
�����������'()*(+,(-�.//.��H(
S(-��Xs��))3�0P4t50PV/3��7\u:�;F(B	@-T(5s)*�+�v(A�H(��S(-=�	���(,�[+1�(B�*	�'+1��5'T-((
�H(S�T(B�D�w3��@�1
A�H3�I	)-(B*���
��������������"��#$����N���������������N�����Y���n�x�Kyz{K
�k���������������K&$ ���#$����k�����������$�����|��E1
@1-=�.//P��'1
*1�X�1-1��X2��))3�066504V3��7\8:�;'@++1-�v�
��J	�B=�H	T@+(
*B�D�C3�E�
���H3�I	)-(B*���1
A�X3�'<�<��
������������������K&$ ���#$����"��#$�����$����l�������������z��������&}�2)-���.//P��?-((
,(�*��iH��))3�000500O3��7\\:�;2BB@-�
��C��<52TT@-1T=�H	T@+(
*�q
A(-B*1
A�
�d��F(*1-�(*�
���'T1��
�5@)��1
A�2A1)*�
��D�C3�c1�-A��G3�U	)1*��>3�c-(@(���U3�'1-̂1-��1
A�H3�I	)-(B*���
������������������K&$ ���#$����"��#$�����$����l�������������z��������&��2)-���.//P��?-((
,(�*��iH��))3�0t5.O3��
FIFTH THIRD EX1002 

Page 296 of 344



���������

�����	
���
���������������������������
�����
��������� �!"����#��
"�$��%���&"�'���%
������%#��("�)�
��*"�)���������+"�&�%�����
��+"�+��%��,-./0012345�.6�7./8903:�;0/.432:2.3�<31�;0:-20=<>�?@�A@BCDEB,@F�@3:0-3<:2.3<>�BG9H.5289�.3�F>0/:-.32/�@9<4234I��$�
J��#�KLLM��+�
���$������
����"�NLKONLP"����Q��	*��J��
��

��#����+#����������*�������)�R������S���%����
�����
��T�����J
������ �U"�V������W"�!�X�
����YJ���
��*"�)���������7./8903:�Z3<>G525�BG5:095�[@��+"�&���
����
��
"�*�
��������"��V����
S��+���
���OW�������KLLM����"�NON\"����]��	̂�RJ���*��J��
��_������
������
��
�����%
�������� �U"�V������*"�)���������V"�*�X���
���
��̀"�a����
�����,-./0012345�.6�:b0�c2-5:�Zde�f.-g5b.H�.3�h<-1/.HG�7./8903:�,-./055234�A23�<55./2<:2.3�i2:b�Db2-:003:b�d.360-03/0�.3�@36.-9<:2.3�<31�j3.i>0140�e<3<40903:I����X��R���KLLM��̀��%�
���
��*�����"�kONM"����l��	mJ�
���#�
��_
��������
�)��n�����
�*��J��
��̂�������
� �*"�)���������
��
"�)"�+���o��,-./0012345�.6�:b0�c2-5:�Zde�f.-g5b.H�.3�h<-1/.HG�7./8903:�,-./055234�A23�<55./2<:2.3�i2:b�Db2-:003:b�d.360-03/0�.3�@36.-9<:2.3�<31�j3.i>0140�e<3<40903:I����X��R���KLLM��̀��%�
���
��*�����"�\pO\k"����q��	_
��������
�)��n�����%��J�%�*��J��
��̂�������
S��
����n���
����J
�������J���� �*"�)���������
��
"�)"�+���o��,-./0012345�.6�7./8903:�;0/.432:2.3�<31�;0:-20=<>�?@@�A@BCDEB,@F�@3:0-3<:2.3<>�BG9H.5289�.3�F>0/:-.32/�@9<4234I��$�
J��#�KLLr��+�
�$������
����"�NPpONkL"����s��	�%�������_*�����a�����*��J��
��� �*"�)���������
��!"����#��,-./0012345�.6�7./8903:�;0/.432:2.3�<31�;0:-20=<>�?@@�A@BCDEB,@F�@3:0-3<:2.3<>�BG9H.5289�.3�F>0/:-.32/�@9<4234I��$�
J��#�KLLr��+�
�$������
����"�KLPOKNr"����t��	a�������
���uX��J����
����������a�������
���������#�_
�J��� �*"�)���������,-./0012345�.6�:b0�vw:b�Z338<>�Zde�BG9H.5289�.3�ZHH>201�d.9H8:234�A7./8903:�F342300-234�D-</gI��&���%�KLLr��+�
���x����&����"�yrkOy\p"����z��	)�X�����
���%���
a��U
�a��R���� �*"�)���������,-./0012345�.6�:b0�B0/.31�@3:0-3<:2.3<>�f.-g5b.H�.3�h89<3�@3:0-</:2=0�,-..65��&�#�KLLr��V��%��%����a
����"�kyONNL"����{��	�%��u������X�
�������!�
�����X��
����n���
��
�T
��
��U�
�|����
��V��������� �*"�)���������
��$"�̂�����,-./0012345�.6�:b0�@3:0-3<:2.3<>�d.360-03/0�.3�Z812.}�<31�[210.}~<501��2.90:-2/�,0-5.3�Z8:b03:2/<:2.3��$J�#�KLLr��̂#��V���n���(����"�NLkLONLkk"�������	&�R����_
�������X��+J������+#�������������O���������*��J��
��u����������
� �!"����#��
��*"�)���������BG9H.5289�.3�7./8903:�@9<40��310-5:<31234�D0/b3.>.4G����X��R���KLLr����������a��n��&*����"�NNNONNk"��
FIFTH THIRD EX1002 

Page 297 of 344



���������

������	
��
���
�
������
���������������������������������
������� !�"����#�����!�$
%���
���&!�'�#
���()*+,-./�0-*)1.2/2).�3.4�0-/52-637�8999�:9;<=>;?9@�9./-5.3/2).37�;A,B)C2+,�).�@7-*/5).2*�9,312.1D��'
�E
���FGGH���
��'�#����&���
%�#�HGHIGH!JKHGHIGH!L!����M���$���#�������������
���N
����O���%��������� !�P������� !�"����#����
����!�$
%���?5)*--42.1C�)Q�/R-�;-6-./R�9S?0�9./-5.3/2).37�T)5UCR)B�).�()*+,-./�S.37AC2C�;AC/-,C��V!�WE�X��
���&!�"!�����Y����#!��W�����Z������%��K[���
%��FGGH����!�JH\KJI]!����̂���&�W��������
���#�&����
�
�������������O������%�P_���#����&K��K��O$&�P�����%���	!�����
�
������!�	
##�� !�"����#����O!�̀
E#

���a!���
�������
����!�V��Xb
���?5)*--42.1C�)Q�/R-�9@@@�cd.4�S..+37�e)5/R-3C/�f2)-.12.--52.1�g).Q-5-.*-��&�����FGGH��P
#�����h&����!�FGLKFJG!���Mi��������
���_�� ��E�����h����##��%�
��� �%��
��"���
���#����!�$
%��
��� !�"����#����?5)*--42.1C�)Q�/R-�;-*).4�9./-5.3/2).37�g).Q-5-.*-�).�()*+,-./�9,31-�S.37AC2C�Q)5�j2k5352-C��&�����FGGH��"�����l�
�������!�FKJJ!���Mm���W���������&E�
�����
�����O�_�#����Z�n����#�
����%��
�����
������a��_�#�����
���o#�����
��%���"!�W
��
����l!�	����#���
��� !�"����#����?5)*--42.1C�)Q�/R-�p2Q/--./R�q;@e98�;-*+52/A�;A,B)C2+,��'E��K&E%E#��FGGH��[
���E_����W����
�
�
����!�FLK\J!���Mr���&�W��������
���#�&����
�
�������������O������%�P_���#����&K��K��O$&�P�����%����!�	

#��O!�̀
E#

��� !�"����#����
���	!�����
�
�����?5)*--42.1C�)Q�/R-�g),B+/3/2).37�;AC/-,C�f2)2.Q)5,3/2*C�g).Q-5-.*-��&E%E#��FGGH��h
���&������&���
%�#�]�s� KOt	u!���Mv���&�	
w��E�K"�X���
����&����
�
����������������������������
�������&!�'�#
����!�$
%��� !�"����#����
����!����
��?5)*--42.1C�)Q�/R-�@21R/--./R�9./-5.3/2).37�g).Q-5-.*-�).�?3//-5.�0-*)1.2/2).��&E%E#��FGGH��V��%�̀��%����!�LLKJGx!���My���N
��������E�
����
���� ��
����%�h������#������
��
����&�&h����E����#���?5)*--42.1C�)Q�/R-�;-6-./--./R�9@@@�9./-5.3/2).37�g).Q-5-.*-�).�SBB72*3/2).zCB-*2Q2*�;AC/-,C{�S5*R2/-*/+5-C�3.4�?5)*-CC)5C������������FGGH�����
���
�������%#���t����!�FJ\KFFF�s��_������
���u!���M|���	E���K�

�
�����l�����O���%�����������&�
����
����
���#��V
��b�����%��� !�"����#�����!�$
%����!����
��
���}!�~

�%��?5)*--42.1C�)Q�/R-�;+,,2/�).�S53k2*�3.4�gR2.-C-��3.4�52/2.1�0-*)1.2/2).������������FGGH�������%��h
�X��	 ����!�LxKJGG!��&���w�������_��#�����#����
���
�����"���E���$���#��������E������������[��!�\IH���W�����Z�������%��K[���
%��FGG�!���M����P_
�E
���%��
�����E��������V
��b�����%�W��������#���"!�W
��
���� !�"����#����
���l!�	����#���?5)*--42.1C�)Q�/R-�=-./R�9./-5.3/2).37�T)5UCR)B�).�p5)./2-5C�2.�
FIFTH THIRD EX1002 

Page 298 of 344



���������

����	
����
�����
��������������������������� !���"��#����$$%�&�'(&��%��)*+,�-./�! ��0#1��0�2���0��3�� �0�45�6#7��8��#70#1��9��:2$�����;�<�!/�8�0#�39��$=8�>!��90#1�?�@%���$��8�0��"%�A�#��8����#7��%���!!��7��B
�������
C��D��E��F�
C��G�
��HI�J���I�����K�
LCE�J����B����
������
��������M�/�2����������N�O ��P������$$%�'Q(�&�R0#/0��7�S�4#����$�$��T%��)**,�-A��8 �0#1��9��:2$�����;�>9��������U���1#0�0�#�.����8��#�@�V#8����2�W�X��Y#�!4808�?�@%���$��8�0��B
�������
C��D�Z��[\��������
��������������
��]�̂�_̀�RabcdebBaf�a���
�������̂�bg\J�C�[\����f̂���
�����a\�
��
T��N�# ��4����h��3�#�N�8���>Y��$�1�8��h'Q%�i%�'(�h'Q%�i%''%��)*j,�-<��(��8�7�A !�0(��8��/���3�12�#���0�#�./�! ��0�#�W��!�?�k%�l9 ��m%�n �#1��@%���$��8�0��U%���#1��3%�Y#��#0��l%�m ����#7�i%�W9�2���B
�������
C��D��E��d	���gHF�
C��afff�a���
�������̂�bg\J�C�[\����o�\J[��
Hp�C���q�����̂�bgC��\C��N #�����h��N4/r8S4!r��"0#!�#7��$$%�'�s('�t%��)ju,�-�$�0��!�>9��������U���1#0�0�#�.����8��#7�W9�0��.;;���8��#�M�� ��!���#1 �1��v����880#1�?�@%���$��8�0��B
�������
C��D��E��woq�baxa��K�
LCE�J����w��̂g���C�D�
�y��Cg�z�C�
[��[
���d�{��Z�����N !4����h��30#1�$�����$$%�t('�%��)j|,�-�0�2���0��P�4�i�#����0�#�680#1�v8� 7�(301#�� ��8�?��%���!!��7��N%�>9�#��@%���$��8�0���#7�"%�A�#��8���B
�������
C��D��E��f̂�]���E�a���
�������̂�o��D�
��������F
�����
C��������	
����
�����
��������Y 1 8�����h��A�#��}�!��>�#�7���$$%��&�(�Q'%��)j~,�-Y�@�� 2�#��Y#�!4808�348��2�;���3 $$���0#1�.!�����#0�����0#1�U�8����9�?�@%���$��8�0��i%�M�14���#7�.%����#�4�320�9��B
�������
C��D��E��f�
E�E�awB��a���
�������̂�K�
LCE�J����Z��[\����w��̂gC�C�bgC��\C��:...�>�2$ ����3��0��4�v��88��3�$��2�������h��M�����N�$�#��$$%�'�s('s&%��)j�,�-v8� 7�(301#�� ��8��8����0�2���0��?�N%�>9�#��@%���$��8�0���%���!!��7���#7�"%�A�#��8���B
�������
C��D��E��b������afff�a���
�������̂�o��D�
��������p��\��
��C���dE��
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