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In the Claims
In the EX PARTE REEXAMINATION CERTIFICATE:

Column 2, Line 2 (Claim 10):
After “the”, insert --first--.

Column 2, Line 6 (Claim 11):
After “the”, insert --first--.

Column 2, Line 7 (Claim 11):
Delete “include”, and insert --correspond to--.

Column 2, Line 12 (Claim 12):
After “the”, insert --first--.

Column 2, Line 13 (Claim 12):
Delete “include”, and insert --correspond to--.

Column 2, Line 15 (Claim 12):
After “the”, insert --first--.

Column 2, Line 16 (Claim 12):
Delete “include”, and insert --correspond to--.

Column 2, Line 21 (Claim 13):
After “the”, insert --first--.

Column 2, Line 22 (Claim 13):
Delete “include”, and insert --correspond to--.
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Fourth Day of January, 2022
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Drew Hirshfeld
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Column 2, Line 25 (Claim 13):
After “the”, insert --first--.

Column 2, Line 26 (Claim 13):
Delete “include”, and insert --correspond to--.
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(57) ABSTRACT

An information processing apparatus includes a touch panel
which displays pieces of identification information includ-
ing letters, figures, and symbols and detects a contact of the
panel with a finger of a user or other object. When the touch
panel detects the contact of the panel, a detection unit
specifies identification information of one or more of the
multiple pieces of identification information displayed on
the touch panel, indicated by a position at which the contact
in question occurred. The detection unit also detects an area
of part of the panel where the contact occurred. A storage
unit stores reference identification information and a refer-
ence area range. A control unit performs particular process-
ing upon matching of the detected identification information
with the stored reference identification information and the
area of the contact detected by the detection unit falling
within the stored reference area range.
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1
EX PARTE
REEXAMINATION CERTIFICATE

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

The patentability of claims 1-4 is confirmed.

New claims 5-15 are added and determined to be
patentable.

5. The information processing apparatus according to
claim 1, wherein the touch panel comprises a display screen
configured to display a first image and first descriptive text
associated with the first registering mode and a second
image and second descriptive text associated with the sec-
ond registering mode.

6. The information processing apparatus according to
claim 1, wherein the touch panel includes one or more
capacitive sensors, such that the contact of the finger is
detected based on variations in capacitance of the one or
move capacitive sensors in response to the contact.

7. The information processing apparatus according to
claim 1, wherein the touch panel comprises a display screen
configured to display information during the identification
mode that informs the user to use a finger to execute an
unlock operation of the information processing apparatus.

8. The information processing apparatus according to
claim 1, wherein the touch panel comprises a display screen
configured to display one or more images during the regis-
tering mode, wherein the one or more images include a
shaded portion corresponding to a contact between the
finger and the touch panel, and a non-shaded portion
indicating the lack of contact between the finger and the
touch panel.

9. The information processing apparatus according to
claim 1, wherein the first controller is configured to execute
one or more of tapping, dragging, flicking, and pinching
operations based on the detection of contact of the finger.

2

10. The information processing apparatus according to
claim 9, wherein the controller is configured to execute
tapping operations, and the tapping operations include
detection of contact of the finger for a first time period.

5 11. The information processing apparatus according to
claim 9, wherein the controller is configured to execute
dragging operations, and the dragging operations include
the user moving the finger while maintaining contact for a
first time period.

12. The information processing apparatus according to
claim 9,

wherein the controller is configured to execute flicking

operations, and the flicking operations include the user

sliding the finger for a first time period, and

wherein the controller is configured to execute pinching

operations, and the pinching operations include the

user establishing two contacts and increasing the dis-
tance between the established two contacts.

13. The information processing apparatus according to
claim 9,

wherein the controller is configured to execute said drag-

ging operations, and the dragging operations include

the user moving the finger while maintaining contact
for a first time period, and

wherein the controller is configured to execute said flick-

ing operations, and the flicking operations include the

user sliding the finger for a second time period that is
shorter than the first time period.

14. The information processing apparatus according to
claim I, wherein the touch panel comprises a display screen
displaying a plurality of icons corresponding to applications
being executed on the information processing apparatus,
and the information processing apparatus is configured to
execute an operation for moving at least one of the plurality
of icons based on an operation that requires contact by a
finger for a predetermined period of time.

15. The information processing apparatus according to
claim 1,

wherein the first controller is configured to associate a

numerical password with the first information, and
wherein the memory is configured to store an association

between the numerical password and the first informa-
tion.
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Claim(s) discussed: all .

Identification of prior art discussed: Bayram .

See Continuation Sheet .

INTERVIEW

Type: a)(] Telephonic b)) Video Conference
¢) [ Personal (copy given to: 1) ] patent owner  2) [J patent owners representative)

Exhibit shown or demonstration conducted: d)(J Yes e€) & No.
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Description of the general nature of what was agreed to if an agreement was reached, or any other comments:
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U.S. Patent and Trademark Office
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Continuation Sheet (PTOL-474) Reexam Control No.  90/014,638

Continuation of Description of the general nature of what was agreed to if an agreement was reached, or
any other comments: discussed the attached proposed agenda. The Examiner agreed that the combination
did not have 2 registration modes, one for the finger tip and one for the finger pad, as Bayram has one
registration mode for the signature. As such, the Examiner tentatively indicated that he intended to withdraw
the rejection, pending a more detailed review of the case.
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Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

1. My name is Jacob O. Wobbrock. I am submitting this declaration on behalf of
patent owner Maxell, Ltd. Maxell has asked me to provide my opinions regarding the Non-Final
Office Action submitted on April 20, 2021, in the ex parte reexamination of U.S. Patent No.
8,982,086 (the “’086 Patent™).

2. Though I am being compensated for my time studying these materials, forming my
opinions, and providing this declaration, my compensation is in no way tied to the substance of
my opinions or the outcome of this proceeding. My opinions here are my own.

1.0 Summary of Qualifications

3. Since 1995, I have studied, worked, taught, and conducted research in the fields of
computer science and human-computer interaction (“HCI”). Specifically, I have worked on
projects relating to the human use of interactive computing systems, including their design,
construction, and formal evaluation.

4. I earned my Bachelor of Science with Honors (“B.S.”) in Symbolic Systems from
Stanford University in 1998. I earned my Master of Science (“M.S.”) in Computer Science, also
from Stanford University, in 2000. In both degrees, I had an official concentration in HCI.

5. I earned my Ph.D. in Human-Computer Interaction from the HCI Institute in the
School of Computer Science at Carnegie Mellon University in 2006. The HCI Institute at Carnegie
Mellon is a pioneer in HCI research and education, and my doctoral degree was the first in the
U.S. to be offered in HCI per se. Within my Ph.D. degree, I had an official concentration in
Computer Science.

6. Upon graduation, I received the Carnegie Mellon School of Computer Science
Distinguished Dissertation Award—one of only two times it has been awarded to a dissertation
from the HCI Institute in the award’s almost 25-year history. The award was given for my work
on the EdgeWrite text entry system that I invented (U.S. Patent No. 7,729,542), which made text

2
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Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

entry feasible on mobile touch screen devices and other input devices, especially for people with
motor disabilities. In general, I conducted most of my doctoral research on mobile touch screen
devices, including Palm OS and Windows Pocket PC devices.

7. I have been on the faculty at the University of Washington (“UW?”) in Seattle, WA
since September 2006. I currently hold the rank of Professor in The Information School, ranked
#2 nationally by U.S. News and World Report, and Adjunct Professor in the Paul G. Allen School
of Computer Science & Engineering, ranked #6 nationally. Recently, the UW as a whole was
ranked #8 in the world by U.S. News in the 2021 global university rankings, just ahead of
Cambridge (U.K.), Johns Hopkins, Princeton, and Yale.

8. At UW, in addition to my official departmental appointments, I am a founding
member of the cross-campus DUB Group. “DUB” stands for “design: use: build:”, and is a
grassroots alliance of ~250 HCI professors, students, and industry affiliates at UW and in the
Seattle region. The DUB Group is regarded as a premiere center for HCI research and education
worldwide. Although there are no official rankings in HCI, CSRankings.org maintains respected
rankings of various subdisciplines in computing, including HCI, where the UW is ranked #1 in the
world.

9. It was out of the DUB Group that I co-founded the Master of Human-Computer
Interaction & Design (“MHCI+D”) degree at UW, which I chaired from its inception in 2013 until
September 2016. For 2020 — 2021, I am serving on the Executive Committee overseeing the
degree. The MHCI4+D degree is an intensive one-year practitioner-oriented program that is jointly
owned and administered by four separate departments across three separate colleges: The
Information School, the Paul G. Allen School of Computer Science & Engineering, the

Department of Human-Centered Design & Engineering, and the Division of Design. To the best

742575389.1
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Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

of my knowledge, the MHCI+D degree is the first HCI degree at any university to be owned by
four separate departments across three separate colleges—an organizational chef d’ceuvre but
appropriate for an interdisciplinary field like HCI.

10. I also founded and direct the ACE Lab, which stands for both “Accessible
Computing Experiences” and “Advanced Computing Experiences” at UW. The lab incorporates
students from Ph.D. programs in information science and computer science working on problems
related to understanding and improving people’s interactions with computers, especially for people
with disabilities. The lab has graduated thirteen (13) Ph.D. students and one (1) postdoctoral fellow
to date, nine (9) of whom have gone on to assume professorships at Harvard, Brown, Toronto,
Colorado, the Rochester Institute of Technology, Northeastern, Simon Fraser, Washington, and
Cornell Tech.

11. Most recently, I co-founded and co-direct the UW Center for Research and
Education on Accessible Technology and Experiences (“CREATE”). This high-profile center
brings together faculty and students from engineering, computing, information, rehabilitation
medicine, and disability studies to tackle big problems in accessible technology. The center’s
mission is “to make technology accessible, and to make the world accessible through technology.”
It pursues this mission through three primary activities: research, education, and translation. Center
research focuses on cutting-edge problems in accessible technology.

12. I have authored about 180 scholarly publications, which collectively have been
cited over 16,900 times. From these publications, I have received twenty-five paper awards,
including seven best paper winners (top 1% of submissions) and eight honorable mention papers
(top 5% of submissions) from the flagship HCI conference, the ACM Conference on Human

Factors in Computing Systems, referred to as the “CHI conference” (pronounced “kai”).

742575389.1
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Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

13. In 2016, I was the Program Co-Chair for the ACM Symposium on User Interface
Software & Technology (“UIST”). The UIST conference is the top conference and most
prestigious venue for technical innovations in the HCI field. (The aforementioned CHI conference
also publishes technical innovations in HCI, but UIST exclusively focuses on them.) I will be the
General Co-Chair of the UIST conference for UIST 2022.

14. In 2017, I was awarded the notable SIGCHI Social Impact Award, a major
international award “for HCI research applied to pressing social needs.” Only one or two of these
awards is given out annually through a private nominating process. The basis for the award was
my work in accessible computing, particularly my development of Ability-Based Design, a
technology design approach that prioritizes human abilities and requires computing systems to
better match those abilities through techniques like automatic interface adaptation.

15. In May 2019, I was inducted into the prestigious SIGCHI Academy, the
international academy of researchers and practitioners in HCI who have made significant
contributions to the HCI field. Five to eight people have been inducted each year since 2000,
including luminaries from the early days of interactive computing, computer graphics, and human
factors. Having received my Ph.D. in 2006, I was one of the youngest inductees into this esteemed
group as measured by time-since-degree.

16. In October 2019, I received the SIGACCESS ASSETS Paper Impact Award, which
is an award given every other year to an impactful paper after at least 10 years since its publication.
My paper, published in 2008, was about Slide Rule, a prototype system I co-developed that
demonstrated the first finger-driven screen reader for touch screen devices, like the iPod Touch
and iPhone 1. Slide Rule exhibited gestures that blind people could use to control a screen reader

and select interface elements (e.g., buttons, links, menus, etc.) without lifting their finger. A few
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years after publication, an Apple engineer revealed that Slide Rule had been influential in the
design of Apple’s VoiceOver accessibility software, which ships on every Apple smartphone and
tablet today. (Android devices have a similar feature called TalkBack.)

17. Since 2012, I have served as an Associate Editor for ACM Transactions on
Computer-Human Interaction, a top journal in the HCI field. Previously, I was an Associate Editor
of Foundations and Trends in Human-Computer Interaction, the International Journal of Human-
Computer Studies, and Advances in Human-Computer Interaction.

18. Within the field of HCI, my overarching research interests involve scientifically
understanding people’s experiences of computers and information, and improving those
experiences by inventing new interactive technologies. My specific research topics include input
and interaction techniques, human performance measurement and modeling, HCI research and
design methods, mobile computing, and accessible computing. Several of my research projects are
devoted to inventing or improving user interfaces to make computers, especially touch screen
devices, easier to use for people with disabilities, particularly people with motor impairments (e.g.,
due to spinal cord injury) or sensory impairments (e.g., blindness, low vision).

19. Besides Slide Rule, other influential projects that I have conducted include: a family
of easy to implement gesture recognizers that have come to be known as the “$-family”
recognizers; a popular gesture design methodology called “end-user elicitation” that has been
replicated over 300 times in the literature (and cited almost 1300 times); classification algorithms
for improving typing on adaptive tabletop and mobile touch screen keyboards; and a method for
sensing touch-based force without using actual force sensors. Touch input and touch devices have

been an important focus of my research. In fact, twenty-three (23) of my publications contain the
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term “touch” in their title. Relatedly, twenty-two (22) of my publications contain the term
“gesture” in their title.

20. My work and views have been covered in The New York Times, The Washington
Post, The Seattle Times, The Pittsburgh Post-Gazette, The Huffington Post, The Guardian, Der
Spiegel, M.I.T. Technology Review, PC World, Self Magazine, USA Today, and other popular
press outlets.

21. I have received several competitive federal research grants to support my work,
including a National Science Foundation CAREER award and seven (7) other National Science
Foundation grants. I have also received research gifts and awards for my lab from Microsoft, Intel,
Baidu, Adobe, and Google to support my research and the research of my students. All research
grants, gifts, and awards that I have received are listed on my CV.

22. I am the co-inventor of nineteen issued U.S. Patents and six U.S. Patent
Applications that are generally directed to user interfaces, information delivery and display, input
and interaction techniques and devices, touch gestures, gesture recognition, mobile devices, touch
screens and devices, interactive surfaces, and computer accessibility.

23. Along with being a full-time professor, I have also been an entrepreneur. From
September 2012 to May 2015, I was the founding President & C.E.O. of AnswerDash, Inc., a
venture capital-funded startup that provides context-sensitive help on websites and mobile apps. I
co-founded AnswerDash with another professor and a graduate student from the University of
Washington. As AnswerDash’s C.E.O., I raised $2.54M in venture capital, recruited a top-notch
team, set the vision and priorities for the company, oversaw product development, set pricing,
drove initial sales, and spoke and wrote about customer self-service technology. I also served as

Chairman of the Board. In May 2015, I stepped down as C.E.O. in preparation for my transition
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Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

back to full-time academia by December 2015, at which point I became advisory to the company
as AnswerDash’s Chief Experience Officer (C.X.0.) and a Board Observer. In June 2020,
AnswerDash was acquired by CloudEngage, Inc., a company based in Spokane, WA.

24. Prior to co-founding AnswerDash, I worked in various industry roles related to the
design, construction, and evaluation of computer user interfaces. These roles included both in-
house and consulting positions at Silicon Valley startups, and internships and consulting positions
at tech giants like Google (2001), Intel (1997, 1999), and Microsoft (2003, 2008).

25. My curriculum vitae contains a detailed summary of my background, experience,
and publications, and is attached as Appendix A.

2.0 Materials Considered

26. In forming my opinions, I considered the following materials:

¢ the 086 Patent;

® the 086 Patent’s prosecution history;

e the April 20, 2021 non-final Office Action in the 086 Patent Reexamination;
e U.S. Patent No. 8,941,466 (“Bayram”);

e U.S. Patent Application Publication No. 2007/0097096 (“Rosenberg”);

e U.S. Patent No. 7,593,000 (“Chin”);

* the Request for Ex parte Reexamination of the *086 Patent, filed by Apple, Inc. on
December 23, 2020;

¢ the Declaration of Dr. Andrew Sears, Exhibit 1003 filed concurrently with the *086
Patent Reexamination Request; and

¢ any other materials I expressly refer to in this declaration.

27. In addition to these materials, I also relied upon my decades of experience and
expertise in computer science and human-computer interaction. In forming my opinions, I have

also taken into account the knowledge and background principles that a person of ordinary skill in
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the art would be familiar with, as well as my decades of experience in the field of computing
devices with touch interfaces.

28. I further relied upon the materials and information that I studied in connection with
the 086 Patent in forming the opinions as expressed in the Rebuttal Expert Report I submitted in
connection with the validity of the ’086 Patent in US International Trade Commission
Investigation No. 337-TA-1215.

3.0 Understanding of Legal Standards

29. I am not a lawyer and am not offering any opinions regarding legal matters.
However, the legal principles relevant to my opinion herein have been explained to me by Maxell’s
counsel. In this section, I summarize these legal principles as they have been explained to me.

30. I'reserve the right to change or formulate new opinions in the event there is a change
in the law concerning my opinions provided here.

3.1 Obviousness

31. I understand that a patent claim can be invalid under 35 U.S.C. § 103 if the claimed
subject matter would have been “obvious” to a person of ordinary skill in the art as of the priority
date of the patent based upon one or more prior art references. I understand that an obviousness
analysis should consider each of the following so-called “Graham factors”: (1) the scope and
content of the prior art; (2) the differences between the claims and the prior art; (3) the level of
ordinary skill in the pertinent art; and (4) secondary considerations, if any (such as unexpected
results, commercial success, long-felt but unsolved needs, failure of others, copying by others,
licensing, and skepticism of experts).

32. In forming my opinions for this matter, I considered each of these Graham factors.

742575389.1
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33. I understand that a conclusion of obviousness may be based upon either a single
prior art reference or a combination of prior art references, particularly if the combination of
elements does no more than yield predictable results.

34. However, I understand that merely demonstrating that each of the claim elements
was, independently, known in the prior art does not prove that a patent composed of several claim
elements is obvious. Rather, I understand that it can be important to identify a reason that would
have prompted a person of ordinary skill in the relevant field to combine the elements in a way the
claimed new invention does.

35. I further understand that, to determine obviousness, one may look to the interrelated
teachings of multiple patents or other prior art references, the effects of demands known to the
design community or present in the marketplace, and the background knowledge possessed by a
person having ordinary skill in the art.

36. I also understand that, in determining whether a combination of prior art references
renders a claim obvious, it may be helpful to consider whether there is some teaching, suggestion,
or motivation to combine the references and a reasonable expectation of success in doing so. |
understand, however, that the teaching, suggestion, or motivation to combine inquiry is not
required and may not be relied upon in lieu of the obviousness analysis outlined above.

37. However, a claim is not obvious if the improvement is more than the predictable
use of prior art elements according to their established functions. Similarly, a claim is not obvious
if the application of a known technique is beyond the level of ordinary skill in the art.

38. Further, when the prior art teaches away from combining certain known elements,

discovery of successful means of combining them is not obvious. I understand that similar subject
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matter may not be sufficient motivation for a person of skill in the art to combine references if the
references have conflicting elements.

39. I understand that, in order to be used in an obviousness combination, a prior art
reference must be “analogous.” I understand that a prior art reference may be analogous if it is in
the same field of endeavor as the other references with which it is combined, or if the reference is
reasonably pertinent to the solving the problems the inventors of the patent-at-issue sought to
solve.

40. I understand that obviousness of a patent claim cannot properly be established
through hindsight, and that elements from different prior art references, or different embodiments
of a single prior art reference, cannot be selected to create the claimed invention using the invention
itself as a roadmap. I understand that the claimed invention as a whole must be compared to the
prior art as a whole, and one must avoid aggregating pieces of prior art through hindsight that
would not have been combined absent the inventor’s insight.

41. I understand that obviousness is not established by simply combining previously
known elements from the prior art. A patent composed of several elements is not proved obvious
merely by demonstrating that each of its elements was, independently, known in the prior art. An
invention is unpatentable as obvious if the differences between the patented subject matter and the
prior art would have been obvious at the time of invention to a person of ordinary skill in the art.

42. I understand that obviousness of a patent cannot properly be established by mere
conclusory statements. Instead, there must be some articulated reasoning with some rational
underpinning to support the legal conclusion of obviousness. When an expert opines that all the
elements of a claim disparately exist in the prior art, the expert should provide the rationale to

combine the disparate references. A reason for combining disparate prior art references is a critical
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component of an obviousness analysis. The obviousness analysis should be made explicit and
needs to provide an articulated reasoning with some rational underpinning to identify the reason
that would have prompted a person of ordinary skill in the relevant field to combine the elements
in the way the claimed new invention does.

43. I also understand that inventions in most, if not all, instances rely upon building
blocks long since uncovered, and claimed discoveries almost of necessity will be combinations of
what, in some sense, is already known. This is another reason why merely pointing to the elements
being known in the art in separate locations is not the end of the obviousness inquiry.

44. I understand that technical experts may testify to matters like the level of skill in
the art at the time of the invention and what a skilled artisan might find obvious in light of the prior
art without addressing objective indicia of non-obviousness. However, where an expert purports
to testify not just to certain factual components underlying the obviousness inquiry, but to the
ultimate question of obviousness, the expert must consider all factors relevant to that ultimate
question, including all objective evidence of non-obviousness.

3.2 Claim Construction

45. I understand that the claim construction exercise begins with the language of the
claims themselves. 1 also understand that the intrinsic evidence (i.e., the claims, the written
description including the figures, and prosecution history) are the primary sources used in
interpreting claim language.

46. I understand that, for purposes of a reexamination proceeding such as this one, the
claims of an unexpired patent are given their broadest reasonable interpretation to a person of
ordinary skill in the art in view of the patent’s specification.

47. I understand that if disputed claim language is clear on its face, the intrinsic

evidence should be consulted to determine whether some deviation from the broadest reasonable
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interpretation of the claim language is warranted. Such situations may include, for example,
instances when Patent Owner has provided a definition via lexicography.

4.0 Background of the Technology of the 086 Patent

48. Before discussing my specific opinions on validity, I will first review the *086
Patent’s disclosures as they would have been viewed by a person of ordinary skill in the art. My
discussion describes only certain examples of the inventions discussed in the 086 Patent, and my
description here is in no way meant to suggest that the claimed inventions are limited to these
examples. The inventions are limited only by the claims.

49. The 086 Patent is entitled “Information Processing Apparatus.” It was filed on
January 14, 2014 and issued on March 17, 2015 to inventor Masaaki Yamada. The patent claims
priority to U.S. Patent Application No. 13/366,983 and Japanese patent application JP 2011-
025576, filed February 9, 2011. I have been asked by counsel for Maxell to use February 9, 2011
as the priority date for the *086 Patent, and have done so for all my analyses herein.

50. The 086 Patent issued on March 17, 2015. The following certificate of correction

issued on May 28, 2019:

UNITED STATES FATENT AND TRATAEMARK QFFWE
CERTIFICATE OF CORRECTION

PATENT N, LR ERZORG BT Page S ol f |
AFFUICATION NG, : :

iz canibied thal s aupests e aove-dantifed patent and that saiu Latters Fatent i terslyy 2017e0iad a5 shovwn bajow:

fuibe Clatms

51. The *086 Patent discloses a “portable terminal” to enable various operations

including tapping, dragging, flicking, pinching, and unlocking based on different types of input
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provided to the touch interface of the portable terminal. 086 Patent, 3:39-49. For example, as
shown in Figure 2, the touch panel in the portable terminal “includes a group of sensors or a sensor”
and “when the user’s finger contacts with the touch panel, capacitance of the sensor 4 changes and

the sensor 4 outputs a signal according to the change.” 086 Patent, 3:17-20.

) ot
T T T T I L

3 CORTALT PORTIDN

. ] NONCONTACT POSTION |

T

SRNSSREERANERS
b A
W e

’086 Patent, FIG. 2
52. Embodiments of the 086 Patent describe both the location and type of touch input

being used by the portable terminal to allow for enhanced security and an improved user
experience. As shown below in Figure 8 of the 086 Patent, the device is able to distinguish inputs

entered by different regions of the finger (e.g., end or pad):
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’086 Patent, FIG. 8
53. The portable terminal distinguishes between input methods provided by different

regions of the finger. For example, a fingertip input has “an area of contact ... between the finger
of the user and the touch panel 1 [that] is small,” whereas finger pad input “is characterized in that
the contact range of the finger and the touch panel 1 is wider than that of the finger tip input.” *086
Patent, 3:3-12. Further, a plurality of operations can be assigned to sequences of finger input

methods:
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INPUT METHOR

L

’086 Patent, FI1G. 12B

54. “For example, in the case shown in FIG. 12B, three types of input methods are

registered for one password and a specific operation is assigned for each of them: input method 1
is for displaying a normal standby screen, input method 2 is for displaying a mail creating screen,
and input method 3 is for starting an application.” 086 Patent, 7:42-44. Using a group of capacitive
sensors to distinguish between types of input entered by a user’s finger enables the portable
terminal to execute a variety of operations that are associated with different types of inputs. 086
Patent, 7:42-44,

55. An example of such inputs includes an “enhanced security function that
incorporates a four-digit password and a difference in the contact range” with respect to the
capacitive sensors in the portable terminal being touched by different portions of the user’s finger.
086 Patent, 6:16-35. The portable terminals “can thus handle user’s highly confidential
information” and the “burden[] on the user for memorization can thus be alleviated.” 086 Patent,
7:50-60.

56. During the original prosecution of the 086 Patent, on May 9, 2014, the examiner

issued a non-final rejection rejecting the single filed claim for statutory type double-patenting:
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Although he made the double patenting rejection, the examiner explained the

57.

allowable subject matter in relation to the Sakurai reference as follows
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I understand that patent claims are to be interpreted from the v

of ordinary skill in the relevant art. To determine the level of skill that would be “ordinary,” I

kill must generally have the capability of understanding the

understand that a person of ordinary s
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59. I formed my opinions for purposes of this declaration from the perspective of a
person of ordinary skill in the art. In my opinion, a person of ordinary skill in the art at the time
the 086 Patent was filed had a Bachelor of Science degree in Electrical Engineering, Computer
Engineering, Computer Science, or a related field, with at least one year of experience working in
the subject of computing devices with touch interfaces. Additional education or experience might
substitute for the above requirements.

60. I at least met this definition of a person of ordinary skill in the art at the time of the
inventions of the 086 Patent (no later than February 2011).

6.0 Opinions Regarding the Non-Final Office Action

61. After considering the material available to me in this matter, in view of my
experience in the fields of computer science, human-computer interaction, and computing devices
with touch interfaces, it is my opinion that claims 1-4 of the 086 Patent are not rendered obvious
by the prior art cited in the April 20, 2021 Office Action.

62. Specifically, in my opinion, the cited combination of U.S. Patent No. 8,941,466
(“Bayram”), U.S. Patent Application Publication No. 2007/0097096 (“Rosenberg”), and U.S.
Patent No. 7,593,000 (“Chin”) does not render the 086 Patent’s claims invalid.

63. In my opinion, none of the cited references, either alone or in combination, teach
the limitation of “wherein: in said registering mode, there are provided a first registering mode for
inputting input information by a pad of the finger, and a second registering mode for inputting
input information by an end of the finger,” as recited by claim 1.

64. More particularly, neither Bayram nor Rosenberg nor Chin (nor the combination of
these references) teach “a first registering mode for inputting input information by a pad of the

finger, and a second registering mode for inputting input information by an end of the finger.”

19

742575389.1

Samsung - Exhibit 1004 - Page 27



Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

65. Claim 1 of the *086 Patent recites two registering modes in its user interfaces.
Bayram and Rosenberg do not. In the *086 Patent, the user interfaces for registering touches regard
finger pads and ends (tips) as separate modes. For example, Figures 10A and 10B explicitly prompt

the user for finger tips and finger pads, respectively, when registering.

FIG. 10A FIG. 108

’086 Patent, FIGs. 10A, 10B
66. As an initial matter, I disagree with Dr. Sears’s opinion that a “POSITA would have

recognized that the various finger shapes illustrated in Figure 4B [of Bayram] correspond to
information input by the user using the end of their finger (e.g., t4) and the pad of their finger (e.g.,
t2).” Sears Decl., { 79. Bayram never refers to finger pads, and Figure 4B does not disclose
otherwise. Moreover, Bayram never describes using two different types of these so-called “finger
shapes” for purposes of registering, much less the finger tip and finger pad information called for
by the 086 Patent’s claim 1. Even if Dr. Sears’s opinion were taken at face value, Bayram would
not meet the requirements of claim 1 of the 086 Patent for having two registering modes, one for

finger tips and one for finger pads.
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67. Rather, Bayram simply tracks the different types of contact shapes at different
points in time during a user’s signature. This is evident from the use of “t2” and “t4”—standard
notation that denotes different points in time. Bayram contains no functionality for differentiating
these types of contacts for purposes of separate registering modes. Neither does Bayram describe
different registering modes for finger tips and finger pads.

68. This difference is not trivial. A POSITA would understand that the concept of a
mode is a setting S such that the same action A has different results or effects based on the current
value of S. Put differently, when S equals mode M}, then action A leads to result B;. But when S
equals mode M3, the same action A leads to result Bz. For example, with caps lock “off”, the action
of hitting the “W” key is to produce a lower-case “w”. But with caps lock “on”, the same action
of hitting the “W” key is to produce an upper-case “W”. The same action A produces different
results (B1, B2) because of the current mode setting S.

69. In the *086 Patent, touching the screen, the action A, registers values for a fingertip
(Figure 10A) in one registering mode M;. The same action A, touching the screen, registers values
for a finger pad (Figure 10B) in another registering mode M>. So, in Figures 10A and 10B, the two
registering modes have the same action resulting in different outcomes, namely the values
registered for finger tips and pads, respectively.

70. In Bayram, however, there is but one mode in which a user touches a screen. The
user might touch repeatedly to create an envelope, or range, of touch area values. But nothing
about repeated touches discloses, entails, or implies that there are two registering modes, one
registering mode for a finger pad and one registering mode for an end of the finger (a fingertip).
There is just one action (touching the screen) producing one result (storing an observed touch area

value)—not the two registering modes recited by claim 1 of the 086 Patent. Merely accepting
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different sizes and shapes of fingers is not the same thing (from either a user’s perspective or from
the point of view of the system itself) as registering finger pads or fingertips.

71. It is thus not true, as Dr. Sears contends, that “each input t1-t5 during the time series
in Fig. 4B is illustrative of Bayram’s device operating in a ‘mode.”” Sears Decl., { 82. As I
explained earlier, a POSITA in the context of the 086 Patent would understand that a “mode”
would create different results based on the same input. That is not what Bayram describes, and
Bayram never refers to items t1 through t5 as separate “modes”; the reference refers to these
identifiers as “times.” E.g., Bayram, 6:33-35 (“Note in FIG. 4B, each of the centroids of the

299

samples at times t1-t5 are depicted by an ‘x.””). In fact, Bayram never uses the word “mode”
anywhere at all.

72. Thus, I disagree with Dr. Sears that “a POSITA would have understood Bayram
teaches or renders obvious input via a finger pad or a finger end.” Sears Decl.,  80.

73. The examiner appears to have agreed as well. The Office Action recognizes that
“Bayram only refers to fingertips” and does not disclose the use of “a pad of the finger” in
connection with a first registering mode. Office Action, p. 7. I agree that Bayram does not disclose
or teach “a first registering mode for inputting input information by a pad of the finger.”

74. However, the Office Action applies Rosenberg to purportedly show registering
using the pad of a finger. I disagree that Rosenberg teaches this first registering mode. In my
opinion, Rosenberg fails to teach registering of any kind.

75. Rosenberg discloses how finger pads and fingertips can be distinguished during

system operation. Rosenberg at FIG. 9 (box 903), FIG. 10 (box 1005). However, these

determinations are made during runtime for distinguishing finger pads and tips, not during or by

way of registering. Rosenberg does not disclose distinct registering modes for finger pads and tips.
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76. In fact, Rosenberg is chiefly devoted to distinguishing finger pads from fingertips
at runtime based on a variety of touch characteristics like touch oval size, shape, and orientation,
without relying on previously registered touches from two distinct registering modes for finger
pads and tips. Rosenberg sometimes refers to this as a bimodal paradigm or user interface.
Rosenberg, [0027]-[0028]. For example, Rosenberg’s description of the “two-types of
interactions” (i.e., finger-tip or finger-pad) in reference to the touch screen throughout indicates
that runtime classification of finger touches is the focus. Rosenberg, [0049].

77. Similar descriptions as to Figures 8A and 8B in paragraph [0050] further support
my opinions. Rosenberg’s contribution, if any, is how to combine features from touches (not just
area, but orientation, etc.) to distinguish finger pads from fingertips. None of this disclosure,
however, has anything to do with offering two registering modes for finger pads and fingertips.

78. Paragraph [0049] in Rosenberg mentions that “some embodiments of the present
invention employ a calibration routine to tune the parameters used for distinguishing tip-pointing
from pad pointing specifically to one or more fingers of a particular user.” Rosenberg, [0049].
However, “tun[ing] parameters” do not constitute two distinct registering modes. Further, there
are no details offered about this calibration routine, and it is unclear whether it would employ
explicit modes for registering finger tips and finger pads. Rather, it could, for example, merely
collect touch data and calculate thresholds for separating “small ovals” from “large ovals,” and
likewise for other features. Thus, this “calibration routine” for “tun[ing] parameters” fails to
disclose two registering modes, one for finger pads and another for fingertips. Again, Rosenberg

fails to teach registering at all.
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79. The Office Action notes that “Rosenberg teaches distinguishing fingertip touches
from finger pad touches based on the shape of the touch (see paragraph [0053]).” Office Action at
7. 1disagree.

80. Merely being able to use both a finger pad and a fingertip for input (as allegedly
present in Rosenberg) does not disclose claim 1’s first and second “registering” modes. Rosenberg
fails to tie its input to any registering. Indeed, Rosenberg’s device is directed to an entirely different
purpose from that of claim 1 of the 086 Patent, namely, “new user interface paradigms for touch
screen computers that enable users to point at objects with their finger in a natural and intuitive
way, but not by blocking their view of the object.” Rosenberg, [0004]. Rosenberg has nothing to
do with registration.

81. Instead, Rosenberg describes distinguishing finger pads from fingertips at runtime
based on a variety of touch characteristics (such as touch, shape, and orientation), without relying
on previously registered touches, let alone previously registered touches from two registering
modes. Rosenberg, [0004] (“Regardless of the specific processing method employed, the general
approach is to determine ... whether the finger contact is a finger-tip interaction or a finger-pad
interaction.”). Rosenberg refers to this as a “bimodal user interface paradigm.” Rosenberg, [0027].
For example, Rosenberg’s description of the “two types of interactions” (i.e., fingertip or finger
pad) in reference to the touch screen indicates that runtime classification of finger touches is the
focus of the device—not registration. Rosenberg, [0049].

82. Rosenberg makes clear that this paradigm operates in real time and at runtime, as
the user interacts with the device: “Embodiments of the present invention enable a bimodal user

interface paradigm to be employed in the tracking of finger input motions upon touch screen

interfaces.” Rosenberg, [0049] (emphasis mine). Were this not the case, Rosenberg would not be

24

742575389.1

Samsung - Exhibit 1004 - Page 32



Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

able to achieve its goal of allowing a user to “selectively employ a modified pointing methodology
such that the targeting location is not under the finger contact area and thereby blocked from view.”
Rosenberg, [0028]. Rosenberg is silent on the storing of any input information generated upon
interacting with the touch screen such that it can be used later as part of a registering process.

83. At best, Rosenberg teaches how to combine features from touches to distinguish
fingertips from finger pads. None of that disclosure, however, has anything to do with offering two
registering modes: one based on finger pads and the other based on fingertips, as plainly recited
by claim 1 of the 086 Patent. Put simply, there is no motivation to apply the real-time finger pad
detection methodology in Rosenberg to create an entirely distinct registering mode in Bayram.

84. Additionally, there would be no reason to modify Bayram as proposed by the Office
Action. Although the Office Action submits that “it would have been obvious to modify Bayram
to use finger tips and finger pads both as touches as shown in figure 4B, as it is merely the
substitution of one know method of identifying a user via a finger for another,” Office Action at
7, that is not what Rosenberg teaches.

85. Rosenberg fails to teach the use of a pad to “identify[] a user via a finger” at all;
rather, it teaches the use of a pad to create an offset cursor, as shown in Figure 4, in order to avoid
the user’s finger blocking the user’s view of the targeted location on the screen. See Rosenberg at
[0004], [0028]. Rosenberg says nothing about distinguishing a fingertip from a finger pad for

purposes of user registration or authentication. In fact, Rosenberg never uses the terms “register,”

EEINT3 EEINT3

“registering,” “registration,” “authenticate,” or “authentication” at all.

86. Further, Bayram has no need for separate registering modes based on the part of

the finger used. Bayram already contains a complete methodology for identifying a user, and there
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is no motivation (apart from hindsight) for complicating that methodology by creating separate
registering modes for fingertips and finger pads.

87. In contrast to the teachings of Rosenberg and Bayram, claim 1 of the 086 Patent
explicitly recites a “registering mode” that includes two sub-modes with specific characteristics,
i.e., “a first registering mode for inputting input information by a pad of the finger” and “a second
registering mode for inputting input information by an end of the finger.” Even when combined,
the cited art does not even suggest any such mode that includes two separate sub-modes each of
which require distinct registering steps.

88. Indeed, even if Bayram is modified “to use finger tips and finger pads both as
touches as shown in figure 4B —as proposed by the Office Action—such a modification does not
result in a system that has the claimed multi-modal approach within a registering mode. Such a
modification would not simply be a “substitution of one known method”—as proposed by the
Office Action. Instead, it would require a redesign of the prior art system to, for example, provide
a system that provides a multi-modal registration process.

89. As an example, such a modification would require reprogramming the software to
accommodate each registering sub-mode and developing additional user interfaces for each
registering sub-mode, which would require the use of additional memory resources and algorithms
for making use of such registered touches. Other than hindsight, a person of ordinary skill in the
art will not be motivated to add these additional steps and redesign Bayram, when Bayram already
discloses its own ‘“registration phase” where “user signature data” is recorded in one phase.
Bayram, 6:26-7:9, FIGS. 4A-4D.

90. In fact, adding additional registration modes in Bayram’s registration phase would

impede the user’s ability to record signature data, as the input of the currently contiguous touch
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samples would be discretized and would no longer be continuous. For example, in Figure 3

(excerpted below) Bayram discloses how a user is authenticated via recognition of a signature:

315 e

. 318
FIGURE 3
Bayram, FIG. 3
91. This shows that the authentication in Bayram is occurring via recognition of a
signature inputted by the finger in a continuous fashion. “In the ... ‘registration phase,” a user

creates an account on a device and enters, one or more times, the signature with their finger(s) on
a touch sensitive element of the device. In the registration phase, user ‘signature’ data is recorded
as time series containing the coordinates of signature drawing.” Bayram 6:27-33. If Bayram is
modified to include multiple modes for registration, such a signature would not be recorded in a
continuous fashion in a single registration phase but would need to be broken up into multiple

discrete modes. This would make it difficult for a user to then recreate the registered signature in
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a continuous manner in the later authentication phase as Bayram’s system requires the
authentication signature to be inputted in a continuous fashion. Thus, Bayram discloses a one-to-
one relationship between the authentication phase and the registration phase in order to provide a
consistent user experience.

92. Thus, a POSITA would not have been motivated to combine Bayram and
Rosenberg. Bayram already has its own solution to address inputs related to contact area, and
Bayram implements this solution in a single mode with a variety of input sizes and shapes. Bayram
is specifically designed and programmed for this solution, but Dr. Sears has not explained why a
POSITA would add the distinguishing of finger pads and fingertip input during runtime (also
related to contact area input) from Rosenberg when Bayram already has its own mechanism in
place to recognize finger input. As I explained, incorporating the solution of Rosenberg would
require, at a minimum, rewriting source code—a significant undertaking that Dr. Sears never
addresses. Nor does he explain what these changes would entail or how these changes could be
implemented other than conclusory and hindsight-driven statements regarding purported benefits.
At bottom, Dr. Sears does not explain why a POSITA would modify Bayram when it already
includes all of the input-detection needed for its system.

93. The testimony of Dr. Sears does not suggest finding otherwise.

94. For instance, Dr. Sears is incorrect to imply that separate registering modes for
finger pads and fingertips are present even if a “POSITA would have found it obvious that using
the parameters of a finger touch area, shape, and orientation is indicative of an input made via
finger pad or a finger end.” Sears Decl.,  80. Bayram does not teach that separate parts of a finger
can be used in separate registering modes, and therefore it would have no need for Rosenberg’s

alleged teaching of distinguishing the parts of a finger based on contact.
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95. In forming this opinion, Dr. Sears has overlooked entirely the concept of
registering. His statement that “the Bayram device is capturing input information by a pad of a
finger and input information by an end of a finger” (Sears Decl, { 80), even if true, does not teach
claim 1’s requirement for “a first registering mode for inputting input information by a pad of the
finger, and a second registering mode for inputting input information by an end of the finger.” His
opinions about continuous/non-continuous gestures by a single finger (Sears Decl,  81) also miss
the mark for the same reasons.

96. Dr. Sears also repeats an early flaw in paragraph 83 of his declaration: referring to
time samples t1 through t5 as “modes” rather than what they really are: time stamps. E.g., Bayram,
6:33-35. That a user may alternate between the end of a finger and the pad of a finger when entering
their signature does not create a distinct “mode” each time the user changes the portion of finger
used to contact the screen. Nothing in Bayram or Rosenberg suggests that “transition[ing] from or
between inputting via the finger pad and the finger end for inputting various shapes or scribbles”
(Sears Decl.,  83) alternates between a “first registering mode” and a “second registering mode,”
as recited by claim 1 of the 086 Patent. Alternating between types of contact occurs entirely on
the user side, whereas alternating between “modes” would require some action or provision on the
device side. Neither Bayram nor Rosenberg nor the two in combination teaches any such device-
side activity.

97. Nor is Bayram’s purported disclosure of “flexibility for setting the similarity
metric” a disclosure of a “registering mode.” Sears Decl., ] 84. The tolerance of Bayram’s security
algorithm based on the type of application or information being accessed says nothing about the
type of contact used to obtain such access. Moreover, this discussion in Bayram applies to the

access side, not the “registering” referred to in the *086 Patent’s claim 1.
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98. I also disagree with Dr. Sears that “storing a specific parameter value, such as an
area of contact value, as indicative of a finger pad/end would simplify storage and matching of the
authentication signature to the registration signature and assist in the training session
accompanying the registration phase.” Sears Decl., | 85. Authentication of signatures via matching
requires more than just comparing a signature against an “indicative” finger pad or finger tip value.
A signature contains numerous touches occurring at various times, all with different touch areas
(and other features). Comparing these to one finger pad value or finger tip value would be highly
insecure and error prone, and would not amount to comparing two signatures at all. That is why a
more sophisticated algorithm, like dynamic time warping, is warranted, as described in § 4.3 of
Bayram. Bayram at 8:41 — 9:37.

99. Accordingly, neither Bayram nor Rosenberg (nor the two in combination) teach the
claimed “first registering mode” (based on information input from a finger pad) and “second

registering mode” (based on information input by a fingertip).
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Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086

This declaration and my opinions herein are made to the best of my knowledge and
understanding, and based on the material available to me, at the time of signing this declaration. I
declare that all statements made herein on my own knowledge are true and that all statements made on
information and belief are believed to be true, and further that these statements were made with the
knowledge that willful false statements and the like so made are punishable by fine or imprisonment,
or both, under the laws of the United States of America and may jeopardize the validity of any
application or patent at issue in this matter. Also, [ declare under penalty of perjury of the laws of the

United States of America that the foregoing is true and correct.

Dated: July 19, 2021 7 5 s Sovs®
Jagob 0. Wobbrock, Ph.D.
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School i

Jacob O. Wobbrock, Ph.D. Curriculum Vitae

Professor, The ko
Adjunct Professor, P
Director, ACE {3b
Founding Co-Director,
Ursversity of Washing
Box 352840

Seattle, WA, USA 98195-2840

BICGRAPRY

Jacob O. Wobbrock is a Professor of human-computer interaction (HCI) in The Information School, and, by courtesy, in the Paul G. Allen
School of Computer Science & Engineering at the University of Washington, which U.S. News ranked the 8t best university worldwide for
2021. Prof. Wobbrock’s work seeks to scientifically understand people’s experiences of computers and information, and to improve those
experiences by inventing new interactive technologies, especially for people with disabilities. His specific research topics include input &
interaction techniques, human performance measurement & modeling, HCl research & design methods, mobile computing, and accessible
computing. Prof. Wobbrock has co-authored ~180 peer-reviewed publications and received 25 paper awards, including 7 best papers and
8 honorable mentions from ACM CHI, the flagship conference in HCI. For his work in accessible computing, he received the 2017 SIGCHI
Social Impact Award and the 2019 SIGACCESS ASSETS Paper Impact Award. He was named the Most Influential Scholar in HCI by AMiner
in 2018 and was runner-up in 2020. He was also inducted into the prestigious CHI Academy in 2019. His work has been covered in The New
York Times, The Washington Post, The Huffington Post, USA Today, and other outlets. He is the recipient of an NSF CAREER award and 7
other National Science Foundation grants. He serves on the editorial board of ACM Transactions on Computer-Human Interaction. His
advisees have been hired at Harvard, Cornell, Colorado, Washington, Brown, Simon Fraser, and numerous companies. Prof. Wobbrock co-
founded the DUB Group (design: use: build:), the MHCI+D degree program, and the CREATE research center. He also co-founded
AnswerDash, a venture-backed tech startup he led as C.E.O. for nearly three years, which was acquired by CloudEngage in June 2020.
Prof. Wobbrock received his B.S. with Honors in Symbolic Systems and his M.S. in Computer Science from Stanford University in 1998 and
2000, respectively. He received his Ph.D. in Human-Computer Interaction from Carnegie Mellon University in 2006. Upon graduating, he
was honored with CMU’s School of Computer Science Distinguished Dissertation Award.

FACULTY POSITIoNS

University of Washington - 2006 - present
s Professor, The Information School - 2017 — present
Adjunct Professor, Paul G. Allen School of Computer Science & Engineering - 2017 — present

e Associate Professor, The Information School - 2011 - 2017
Adjunct Associate Professor, Department of Computer Science & Engineering - 2011 - 2017

e Assistant Professor, The Information School - 2006 - 2011
Adjunct Assistant Professor, Department of Computer Science & Engineering - 2006 — 2011

Ph.D. Human-Computer Interaction, Carnegie Mellon University - 2001 - 2006
o Official concentrationin Computer Science. Advisor: Brad A. Myers.
Dissertation: EcigeWrite: A Versatile Design for Text Entry and Control.
Committee: Brad A. Myers, Scott E. Hudson, Jennifer Mankoff, Richard C. Simpson, Shumin Zhai.

M.S. Computer Science, Stanford University - 1998 — 2000
¢ Official concentration in Human-Computer Interaction. Advisor: Terry Winograd.

B.S. with Honors, Symbolic Systems, Stanford University - 1994 - 1998
o Official concentration in Human-Computer Interaction. Advisor: Thomas Wasow.
Honors Thesis: The Law and Policy of Autonomous Software Agents.

PHBLICATIONS

Keynotes and Award Talks

[K.3] Wobbrock, J.0. (2020). Hypertext, social media, and civic engagement: How hypertext is ruining the world, and might just
save it. Proceedings of the ACM Workshop on Human Factors in Hypertext (HUMAN ”20). Virtual Event (December 4, 2020).
New York: ACM Press. Article No. 2.

sening Keynote Addvess,

[K.2] Wobbrock, J.0. (2019). Situationally aware mobile devices for overcoming situational impairments. Proceedings of the ACM
Symposium on Engineering Interactive Computing Systems (EICS 19). Valencia, Spain (June 18-21, 2019). New York: ACM Press.
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[Ka] Wobbrock, J.0. (2017). Ability-Based Design: Elevating ability over disability in accessible computing. Extended Abstracts of
(! the ACM Conference on Human Factors in Computing Systems (CHI 17). Denver, Colorado (May 6-11, 2017). New York: ACM

Press, pp. 5-7. 2617 SIGUHTE Sociaf Fopact Award

Journal Articles!

[J.24] Wobbrock, J.0., Hattatoglu, L., Hsu, A.K., Burger, M.A. and Magee, M.J. (2021). The Goldilocks zone: Young adults’ credibility
perceptions of online news articles based on visual appearance. New Review of Hypermedia and Multimedia. To appear.

[J.23] Ali, A.X., McAweeney, E. and Wobbrock, J.0. (2021). Anachronism by design: Understanding young adults’ perceptions of
computer iconography. International Journal of Human-Computer Studies. To appear.

[J.22] Ali, A.X., Morris, M.R. and Wobbrock, J.0. (2021). Distributed Interaction Design: Designing human-centered interactions in a
time of social distancing. ACM Interactions. To appear.

[J.21] Ross, A.S., Zhang, X., Fogarty, J. and Wobbrock, J.0. (2020). An epidemiology-inspired large-scale analysis of Android app
accessibility. ACM Transactions on Accessible Computing 13 (1), April 2020. Article No. 4.

[J.20] Shinohara, K., Jacobo, N., Pratt, W. and Wobbrock, J.O. (2019). Design for Social Accessibility method cards: Engaging users
and reflecting on social scenarios for accessible design. ACM Transactions on Accessible Computing 12 (4), December 2019.
Article No. 17.

[J.19] Wobbrock, J.0., Gajos, K.Z., Kane, S.K. and Vanderheiden, G.C. (2018). Ability-Based Design. Communications of the ACM 61 (6),
June 2018, pp. 62-71.

[J.18] Shinohara, K., Bennett, C.L., Pratt, W. and Wobbrock, J.0. (2018). Tenets for Social Accessibility: Towards humanizing disabled
people in design. ACM Transactions on Accessible Computing 11 (1), March 2018. Article No. 6.

[4.17] Ruan, S., Wobbrock, J.0., Lioy, K., Ng, A. and Landay, J.A. (2017). Comparing speech and keyboard text entry for short
messages in two languages on touchscreen phones. Proceedings of the ACM on Interactive, Mobile, Wearable and Ubiquitous
Technologies 1(4), December 2017. Article No. 159.

[J.16] Wobbrock, J.0. and Kientz, J.A. (2016). Research contributions in human-computer interaction. ACM Interactions 23 (3), May +
June 2016, pp. 38-44.

[J.15] Shinohara, K. and Wobbrock, J.0. (2016). Self-conscious or self-confident? A diary study conceptualizing the social accessibility
of assistive technology. ACM Transactions on Accessible Computing 8 (2), January 2016. Article No. 5.

[J14] Bigham, J.P., Lasecki, W.S. and Wobbrock, J.O. (2015). Target acquisition and the crowd actor. Human Computation 2 (2), pp.
135-154.
[J.13] Tran, J.J., Riskin, E.A., Ladner, R.E. and Wobbrock, J.0. (2015). Evaluating intelligibility and battery drain of mobile sign

language video transmitted at low frame rates and bit rates. ACM Transactions on Accessible Computing 7 (3), November 2015.
Article No. 11.

[J.12] Morris, M.R., Danielescu, A., Drucker, S., Fisher, D., Lee, B., schraefel, m.c. and Wobbrock, J.0. (2014). Reducing legacy bias in
gesture elicitation studies. ACM Interactions 21 (3), May + June 2014, pp. 40-45.

[J.1] Findlater, L. and Wobbrock, J.0. (2012). From plastic to pixels: In search of touch-typing touchscreen keyboards. ACM
Interactions 19 (3), May + June 2012, pp. 44-49.

[J.10] Wobbrock, J.0., Kane, S.K., Gajos, K.Z., Harada, S. and Froehlich, J. (2011). Ability-Based Design: Concept, principles and
examples. ACM Transactions on Accessible Computing 3 (3), April 2011. Article No. 9.

[J.9] Gajos, K.Z., Weld, D.S. and Wobbrock, J.0. (2010). Automatically generating personalized user interfaces with SuppLE. Artificial
Intelligence 174 (12-13), August 2010, pp. 910-950.

[1.8] Wobbrock, J.0., Ko, A.J. and Kientz, J.A. (2009). Reflections on the future of iSchools from inspired junior faculty. ACM
Interactions 16 (5), September + October 2009, pp. 69-71.

[2.7] Wobbrock, J.0., Myers, B.A. and Aung, H.H. (2008). The performance of hand postures in front- and back-of-device interaction
for mobile computing. International Journal of Human-Computer Studies 66 (12), December 2008, pp. 857-875.

[1.6] Wobbrock, J.0. and Gajos, K.Z. (2008). Goal crossing with mice and trackballs for people with motor impairments:
Performance, submovements, and design directions. ACM Transactions on Accessible Computing 1 (1), May 2008. Article No. 4.

[4.5] Wobbrock, J.0. and Myers, B.A. (2008). Enabling devices, empowering people: The design and evaluation of Trackball
EdgeWrite. Disability and Rehabilitation: Assistive Technology 3 (1-2), January-March 2008, pp. 35-56.

[1.4] Wobbrock, J.0. and Myers, B.A. (2006). Analyzing the input stream for character-level errors in unconstrained text entry
evaluations. ACM Transactions on Computer-Human Interaction 13 (4), December 2006, pp. 458-489.

' ACM Interactions is not a scholarly journal, per se, but a semi-scholarly magazine.
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Wobbrock, J.0., Aung, H.H., Myers, B.A. and LoPresti, E.F. (2005). Integrated text entry from power wheelchairs. Behaviour
and Information Technology 24 (3), May-June 2005, pp. 187-203.

Myers, B.A., Nichols, J., Wobbrock, J.0. and Miller, R.C. (2004). Taking handheld devices to the next level. IEEE Computer 36
(12), December 2004, pp. 36-43.

Heckman, C.E. and Wobbrock, J.0. (1999). Liability for autonomous agent design. Journal of Autonomous Agents and Multi-
Agent Systems 2 (1), March 1999, pp. 87-103.

Full Conference PapersﬂL

[C104]
[C03]
[Ca02]
[Co1]
[C00]
[C.99]
[C.98]
[Co7]
[C.96]
[C.95]
[C.94]

[C.93]

b4

[C.92]

Schaadhardt, A., Hiniker, A. and Wobbrock, J.0. (2021). Understanding blind screen reader users’ experiences of digital
artboards. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI "21). Yokohama, Japan (May 8-
13, 2021). New York: ACM Press. To appear. [¢]

Ali, AX.,, Morris, M.R. and Wobbrock, J.0. (2021). I am Iron Man:” Priming with sci-fi videos improves learnability and
memorability of user-elicited gestures. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI "21).
Yokohama, Japan (May 8-13, 2021). New York: ACM Press. To appear. [26%]

Zhang, M.R., Wang, R., Xu, X,, Li, Q., Sharif, A. and Wobbrock, J.0. (2021). Voicemoji: Emoji entry using voice for visually
impaired people. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI 21). Yokohama, Japan
(May 813, 2021). New York: ACM Press. To appear. [¢4

Zhang, M.R., Mariakakis, A., Burke, J. and Wobbrock, J.0. (2021). A comparative study of lexical and semantic emoji suggestion
systems. Proceedings of iConference 2021. Beijing, China (March 17-31, 2021). Lecture Notes in Computer Science. Switzerland:
Springer. To appear. [3%]

Sharif, A., Pao, V., Reinecke, K. and Wobbrock, J.O. (2020). The reliability of Fitts’s law as a movement model for people with
and without limited fine motor function. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’20).
Athens, Greece (October 26-28, 2020). New York: ACM Press. Article No. 16, [284

Cui, W., Zhy, S., Zhang, M.R., Schwartz, A., Wobbrock, J.O. and Bi, X. (2020). JustCorrect: Intelligent post hoc text correction
techniques on smartphones. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST "20).
Minneapolis, Minnesota (October 20-23, 2020). New York: ACM Press, pp. 487-499. [4]

Villarreal-Narvaez, S., Vanderdonckt, J., Vatavu, R.-D. and Wobbrock, J.0. (2020). A systematic review of gesture elicitation
studies: What can we learn from 216 studies? Proceedings of the ACM Conference on Designing Interactive Systems (DIS 20).
Eindhoven, Netherlands (July 6-10, 2020). New York: ACM Press, 855-872. [244

Franz, R.L., Wobbrock, J.0., Cheng, Y. and Findlater, L. (2019). Perception and adoption of mobile accessibility features by
older adults experiencing ability changes. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS 19).
Pittsburgh, Pennsylvania (October 28-30, 2019). New York: ACM Press, pp. 267-278. [:¢4]

Chaudhuri, B., Perimutter, L., Petelka, J., Garrison, P., Fogarty, J., Wobbrock, J.O. and Ladner, R.E. (2019). GestureCalc: An eyes-
free calculator for touch screens. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS 19). Pittsburgh,
Pennsylvania (October 28-30, 2019). New York: ACM Press, pp. 112-123. [2¢1

Zhang, M.R., Wen, H. and Wobbrock, J.O. (2019). Type, then correct: Intelligent text correction techniques for mobile text
entry using neural networks. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST ’19). New
Orleans, Louisiana (October 20-23, 2019). New York: ACM Press, pp. 843-855. [24%]

Zhang, M.R. and Wobbrock, J.0. (2019). Beyond the input stream: Making text entry evaluations more flexible with
transcription sequences. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST 19). New
Orleans, Louisiana (October 20-23, 2019). New York: ACM Press, pp. 831-842. 241

Wobbrock, J.0., Hsu, A.K., Burger, M.A. and Magee, M.J. (2019). Isolating the effects of web page visual appearance on the
perceived credibility of online news among college students. Proceedings of the ACM Conference on Hypertext and Social
Media (HT "19). Hof, Germany (September 17-20, 2019). New York: ACM Press, pp. 191-200. $3ougius Engeibart Award fovr

Best Paper, [29%]

Evans, A.C., Davis, K. and Wobbrock, J.0. (2019). Adaptive support for collaboration on tabletop computers. Proceedings of
the International Conference on Computer Supported Collaborative Learning (CSCL "19), vol. 1. Lyon, France (June 17-21, 2019).
International Society of the Learning Sciences, pp. 176-183.

* Unlike in most academic fields, premiere conferences in Human-Computer Interaction (e.g., CHI, UIST) are highly selective venues intended
for archival papers only. These conferences exceed many HCl journals in their selectivity, visibility, and impact. For a study of the impact of

ACM conference proceedings, see it

i,

Lorgicitation cfmiid=1743548.474356%.

t Acceptance rates appear in superscript brackets when available.
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Zhang, M.R., Zhai, S. and Wobbrock, J.0. (2019). Text entry throughput: Towards unifying speed and accuracy in a single
performance metric. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI "19). Glasgow,
Scotland (May 4-9, 2019). New York: ACM Press. Paper No. 636. 241

Mott, M.E. and Wobbrock, J.0. (2019). Cluster Touch: Improving smartphone touch accuracy for people with motor and
situational impairments. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’19). Glasgow,
Scotland (May 4-9, 2019). New York: ACM Press. Paper No. 27. [44

Ali, AX., Morris, M.R. and Wobbrock, J.0. (2019). Crowdlicit: A system for conducting distributed end-user elicitation and
identification studies. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’19). Glasgow,
Scotland (May 4-9, 2019). New York: ACM Press. Paper No. 255. [244]

Ross, AS., Zhang, X., Fogarty, J.and Wobbrock, J.0. (2018). Examining image-based button labeling for accessibility in Android
apps through large-scale analysis. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’18). Galway,
Ireland (October 2224, 2018). New York: ACM Press, pp. 119-130. &asi Paper MNmuinee, P9

Shinohara, K., Wobbrock, J.0. and Pratt, W. (2018). Incorporating social factors in accessible design. Proceedings of the ACM
Conference on Computers and Accessibility (ASSETS "18). Galway, Ireland (October 22-24, 2018). New York: ACM Press, pp. 149-
160. [2¢4]

Tung, Y.-C., Goel, M., Zinda, I. and Wobbrock, J.0. (2018). RainCheck: Overcoming capacitive interference caused by rainwater
on smartphones. Proceedings of the ACM International Conference on Multimodal Interaction (ICMI "18). Boulder, Colorado
(October 16-20, 2018). New York: ACM Press, pp. 464-471. [464

Ali, A.X., Morris, M.R. and Wobbrock, J.0. (2018). Crowdsourcing similarity judgments for agreement analysis in end-user
elicitation studies. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST ’18). Berlin, Germany
(October 14-17, 2018). New York: ACM Press, pp. 177-188. [2"*]

Vatavy, R.-D., Anthony, L. and Wobbrock, J.0. (2018). $Q: A super-quick, articulation-invariant stroke-gesture recognizer for
low-resource devices. Proceedings of the ACM Conference on Human-Computer Interaction with Mobile Devices and Services
(MobileHCl 18). Barcelona, Spain (September 3-6, 2018). New York: ACM Press. Article No. 23. Honeratie Menfion Paper. 34

Mariakakis, A., Parsi, S., Patel, S.N. and Wobbrock, J.O. (2018). Drunk User Interfaces: Determining blood alcohol level through
everyday smartphone tasks. Proceedings of the ACM Conference on Human Factorsin Computing Systems (CHI ’18). Montreal,
Quebec (April 21-26, 2018). New York: ACM Press. Paper No. 234. 254

O’Leary, K., Schueller, S., Wobbrock, J.0. and Pratt, W. (2018). “Suddenly, we got to become therapists for each other”:
Designing peer support chats for mental health. Proceedings of the ACM Conference on Human Factors in Computing Systems
(CHI "18). Montreal, Quebec (April 21-26, 2018). New York: ACM Press. Paper No. 331. H{onerable Meniion Fapes

Ross, A.S., Zhang, X., Fogarty, J. and Wobbrock, J.0. (2017). Epidemiology as a framework for large-scale mobile application
accessibility assessment. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’17). Baltimore,
Maryland (October 30 - November 1, 2017). New York: ACM Press, pp. 2-11. Best Paper Nowines, 264

Shinohara, K., Bennett, C.L., Wobbrock, J.0. and Pratt, W. (2017). Teaching accessibility in a technology design course.
Proceedings of the International Conference on Computer Supported Collaborative Learning (CSCL "17), vol. 1. Philadelphia,
Pennsylvania (June 18-22, 2017). International Society of the Learning Sciences, pp. 239-246.

Evans, A.C., Davis, K., Fogarty, J. and Wobbrock, J.0. (2017). Group Touch: Distinguishing tabletop users in group settings via
statistical modeling of touch pairs. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI 17).
Denver, Colorado (May 6-11, 2017). New York: ACM Press, pp. 35-47. 2%

Mott, M.E., Williams, S., Wobbrock, J.0. and Morris, M.R. (2017). Improving dwell-based gaze typing with dynamic, cascading
dwell times. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’17). Denver, Colorado (May 6-
11, 2017). New York: ACM Press, pp. 2558-2570. [54

Zhang, X., Ross, A., Caspi, A., Fogarty, J. and Wobbrock, J.O. (2017). Interaction proxies for runtime repair and enhancement
of mobile application accessibility. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI *17).
Denver, Colorado (May 6-11, 2017). New York: ACM Press, pp. 6024-6037. [5%]

O’Leary, K., Bhattacharya, A., Munson, S., Wobbrock, J.0. and Pratt, W. (2017). Design opportunities for mental health peer
support technologies. Proceedings of the ACM Conference on Computer-Supported Cooperative Work and Social Computing
(CSCW "17). Portland, Oregon (February 25-March 1, 2017). New York: ACM Press, pp. 1470-1484. [3#]

Shinohara, K., Bennett, C.L. and Wobbrock, J.0. (2016 ). How designing for people with and without disabilities shapes student
design thinking. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS 16). Reno, Nevada (October 24-
26, 2016). New York: ACM Press, pp. 229-237. [54

Anthony, L., Stofer, K.A,, Luc, A. and Wobbrock, J.O. (2016). Gestures by children and adults on touch tables and touch walls
in a public science center. Proceedings of the ACM Conference on Interaction Design and Children (IDC "16). Manchester,
England (June 21-24, 2016). New York: ACM Press, pp. 344-355. [7%]
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Mott, M.E., Vatavy, R.-D., Kane, S.K. and Wobbrock, J.0. (2016). Smart Touch: Improving touch accuracy for people with motor
impairments with template matching. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI "16).
San Jose, California (May 7-12, 2016). New York: ACM Press, pp. 1934-1946. Hest Paper Wirrner.[3

Vatavy, R.-D. and Wobbrock, J.0. (2016). Between-subjects elicitation studies: Formalization and tool support. Proceedings of
the ACM Conference on Human Factors in Computing Systems (CHI ’16). San Jose, California (May 7-12, 2016). New York: ACM
Press, pp. 3390-3402. [34

Evans, A.C., Wobbrock, J.0. and Davis, K. (2016). Modeling collaboration patterns on an interactive tabletop in a classroom
setting. Proceedings of the ACM Conference on Computer-Supported Cooperative Work and Social Computing (CSCW "16). San
Francisco, California (February 27-March 2, 2016). New York: ACM Press, pp. 860-871. [

Vatavu, R.-D. and Wobbrock, J.0. (2015). Formalizing agreement analysis for elicitation studies: New measures, significance
test, and toolkit. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’15). Seoul, Korea (April
18-23, 2015). New York: ACM Press, pp. 1325-1334. Honarabi

tion Paper. [

Chilana, P.K., Ko, A.J. and Wobbrock, J.0. (2015). From user-centered to adoption-centered design: A case study of an HCl
research innovation becoming a product. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI
15). Seoul, Korea (April 18-23, 2015). New York: ACM Press, pp. 1749-1758. Hest Paper Winner. 34

Mariakakis, A., Goel, M., Aumi, M.T.l., Patel, S.N. and Wobbrock, J.0. (2015). SwitchBack: Using focus and saccade tracking to
guide users’ attention for mobile task resumption. Proceedings of the ACM Conference on Human Factors in Computing
Systems (CHI "15). Seoul, Korea (April 18-23, 2015). New York: ACM Press, pp. 2953-2962. [:3%]

Vatavuy, R.-D., Anthony, L. and Wobbrock, J.0. (2014). Gesture heatmaps: Understanding gesture performance with colorful
visualizations. Proceedings of the ACM International Conference on Multimodal Interaction (ICMI 14). Istanbul, Turkey
(November 12-16, 2014). New York: ACM Press, pp. 172-179. [394

Tran, J.J., Flowers, B., Riskin, E.A,, Ladner, R.E. and Wobbrock, J.0. (2014). Analyzing the intelligibility of real-time mobile sign
language video transmitted below recommended standards. Proceedings of the ACM Conference on Computers and
Accessibility (ASSETS "14). Rochester, New York (October 20-22, 2014). New York: ACM Press, pp. 177-184. 264

Mott, M.E. and Wobbrock, J.0. (2014). Beating the bubble: Using kinematic triggering in the Bubble Lens for acquiring small,
dense targets. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI *14). Toronto, Ontario (April
26-May 1, 2014). New York: ACM Press, pp. 733-742. [39

Pasqual, P.T. and Wobbrock, J.0. (2014 ). Mouse pointing endpoint prediction using kinematic template matching. Proceedings
of the ACM Conference on Human Factors in Computing Systems (CHI 14). Toronto, Ontario (April 26-May 1, 2014). New York:
ACM Press, pp. 743-752. 237

Vatavy, R.-D., Anthony, L. and Wobbrock, J.0. (2013). Relative accuracy measures for stroke gestures. Proceedings of the ACM
International Conference on Multimodal Interaction (ICMI ’13). Sydney, Australia (December 9-13, 2013). New York: ACM Press,
pp. 279-286. %

Kane, S.K., Morris, M.R. and Wobbrock, J.0. (2013). Touchplates: Low-cost tactile overlays for visually impaired touch screen
users. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’13). Bellevue, Washington (October 21-23,
2013). New York: ACM Press. Article No. 22. 29

Tran, J.J., Rodriguez, R., Riskin, E.A. and Wobbrock, J.0. (2013). A web-based intelligibility evaluation of sign language video
transmitted at low frame rates and bitrates. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’13).
Bellevue, Washington (October 21-23, 2013). New York: ACM Press. Article No. 2. [29%]

Dell, N., Breit, N., Wobbrock, J.O. and Borriello, G. (2013). Improving form-based data entry with image snippets. Proceedings
of Graphics Interface (Gl '13). Regina, Saskatchewan (May 29-31, 2013). Toronto, Ontario: Canadian Information Processing
Society, pp. 157-164. [3¢4

Anthony, L., Vatavuy, R.-D. and Wobbrock, J.0. (2013). Understanding the consistency of users’ pen and finger stroke gesture
articulation. Proceedings of Graphics Interface (Gl ’13). Regina, Saskatchewan (May 29-31, 2013). Toronto, Ontario: Canadian
Information Processing Society, pp. 87-94. 3%

O’Leary, K., Wobbrock, J.0. and Riskin, E.A. (2013). Q@ methodology as a research and design tool for HCl. Proceedings of the
ACM Conference on Human Factors in Computing Systems (CHI ’13). Paris, France (April 27-May 2, 2013). New York: ACM Press,
PP 1941-1950. [27]

Chilana, P.K., Ko, A.J., Wobbrock, J.O. and Grossman, T. (2013 ). Amulti-site field study of crowdsourced contextual help: Usage
and perspectives of end-users and software teams. Proceedings of the ACM Conference on Human Factors in Computing
Systems (CHI 13). Paris, France (April 27-May 2, 2013). New York: ACM Press, pp. 217-226. %]

Vatavy, R.-D., Anthony, L. and Wobbrock, J.O. (2012). Gestures as point clouds: A $P recognizer for user interface prototypes.

Proceedings of the ACM International Conference on Multimodal Interaction (ICMI *12). Santa Monica, California (October 22-
[21%]
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Azenkot, S., Rector, K., Ladner, R.E. and Wobbrock, J.0. (2012). PassChords: Secure multi-touch authentication for blind
people. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’12). Boulder, Colorado (October 22-24,
2012). New York: ACM Press, pp. 159-166. Eest Paper Wisner, P

Goel, M., Wobbrock, J.0. and Patel, S.N. (2012). GripSense: Using built-in sensors to detect hand posture and pressure on
commodity mobile phones. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST 12).
Cambridge, Massachusetts (October 7-10, 2012). New York: ACM Press, pp. 545-554. [*]

Azenkot, S., Wobbrock, J.0., Prasain, S. and Ladner, R.E. (2012). Input Finger Detection for nonvisual touch screen text entry
in Perkinput. Proceedings of Graphics Interface (Gl '12). Toronto, Ontario (May 28-30, 2012). Toronto, Ontario: Canadian
Information Processing Society, pp. 121-129. [3¥

Levy, D.M., Wobbrock, J.0., Kaszniak, AW. and Ostergren, M. (2012). The effects of mindfulness meditation training on
multitasking in a high-stress information environment. Proceedings of Graphics Interface (Gl ’12). Toronto, Ontario (May 28-
30, 2012). Toronto, Ontario: Canadian Information Processing Society, pp. 45-52. 38

Evans, A.C. and Wobbrock, J.0. (2012). Taming wild behavior: The Input Observer for obtaining text entry and mouse pointing
measures from everyday computer use. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI
’12). Austin, Texas (May 5-10, 2012). New York: ACM Press, pp. 1947-1956. [3%]

Goel, M., Findlater, L. and Wobbrock, J.0. (2012). WalkType: Using accelerometer data to accommodate situational
impairments in mobile touch screen text entry. Proceedings of the ACM Conference on Human Factors in Computing System
(CHI "12). Austin, Texas (May 5-10, 2012). New York: ACM Press, pp. 2687-2696. Honoradiz Mention Pager. 31

Findlater, L. and Wobbrock, J.0. (2012). Personalized input: Improving ten-finger touchscreen typing through automatic
adaptation. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI *12). Austin, Texas (May 5-10,
2012). New York: ACM Press, pp. 815-824. [34

Chilana, P.K., Ko, AJ. and Wobbrock, J.0. (2012). LemonAid: Selection-based crowdsourced contextual help for web
applications. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI "12). Austin, Texas (May 5-10,
2012). New York: ACM Press, pp. 1549-1558. [3%]

Dixon, M., Fogarty, J. and Wobbrock, J.0. (2012). A general-purpose target-aware pointing enhancement using pixel-level
analysis of graphical interfaces. Proceedings of the ACM Conference on Human Factorsin Computing Systems (CHI 12). Austin,
Texas (May 5-10, 2012). New York: ACM Press, pp. 3167-3176. [3%]

Tran, J.J., Kim, J., Chon, J., Riskin, E.A., Ladner, R.E. and Wobbrock, J.O. (2011). Evaluating quality and comprehension of real-
time sign language video on mobile phones. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS "11).
Dundee, Scotland (October 24-26, 2011). New York: ACM Press, pp. 115-122. [3¢4

Avrahami, D., Wobbrock, J.0. and Izadi, S. (2011). Portico: Tangible interaction on and around a tablet. Proceedings of the ACM
Symposium on User Interface Software and Technology (UIST "11). Santa Barbara, California (October 16-19, 2011). New York:
ACM Press, pp. 347-356. 254

Kane, S.K., Morris, M.R., Perkins, A.Z., Wigdor, D., Ladner, R.E., and Wobbrock, J.0. (2011). Access Overlays: Improving non-
visual access to large touch screens for blind users. Proceedings of the ACM Symposium on User Interface Software and
Technology (UIST ’11). Santa Barbara, California (October 16-19, 2011). New York: ACM Press, pp. 273-282. 254

Harada, S., Wobbrock, J.0. and Landay, J.A. (2011). Voice Games: Investigation into the use of non-speech voice input for
making computer games more accessible. Proceedings of the IFIP TC13 International Conference on Human-Computer
Interaction (INTERACT ’11). Lisbon, Portugal (September 5-9, 2011). Lecture Notes in Computer Science, vol. 6946/2011. Berlin,
Germany: Springer-Verlag, pp. 11-29. 274

Wobbrock, J.0., Shinohara, K. and Jansen, A. (2011). The effects of task dimensionality, endpoint deviation, throughput
calculation, and experiment design on pointing measures and models. Proceedings of the ACM Conference on Human Factors
in Computing Systems (CHI ’11). Vancouver, British Columbia (May 7-12, 2011). New York: ACM Press, pp. 1639-1648. [264]

Findlater, L., Wobbrock, J.0. and Wigdor, D. (2011). Typing on flat glass: Examining ten-finger expert typing patterns on touch
surfaces. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI *11). Vancouver, British Columbia
(May 7-12, 2011). New York: ACM Press, pp. 2453-2462. fHonorafle Mention Papey. B

Shinohara, K. and Wobbrock, J.0. (2011). In the shadow of misperception: Assistive technology use and social interactions.
Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI "11). Vancouver, British Columbia (May 7-12,
2011). New York: ACM Press, pp. 705-714. &zt Paper Winser, [264

Azenkot, S., Prasain, S., Borning, A., Fortuna, E., Ladner, R.E. and Wobbrock, J.0. (2011). Enhancing independence and safety
for blind and deaf-blind public transit riders. Proceedings of the ACM Conference on Human Factorsin Computing Systems (CHI
"11). Vancouver, British Columbia (May 712, 2011). New York: ACM Press, pp. 3247-3256. [264]

Kane, S.K., Wobbrock, J.0. and Ladner, R.E. (2011). Usable gestures for blind people: Understanding preference and
performance. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’11). Vancouver, British
Columbia (May 7-12, 2011). New York: ACM Press, pp. 413-422. Best Paper Wainer, 264
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Tran, J.J., Johnson, T.W., Kim, J., Rodriguez, R., Yin, S., Riskin, E.A., Ladner, R.E. and Wobbrock, J.0. (2010). A web-based user
survey for evaluating power saving strategies for deaf users of MobileASL. Proceedings of the ACM Conference on Computers
and Accessibility (ASSETS "10). Orlando, Florida (October 25-27, 2010). New York: ACM Press, pp. 115-122. 5%

Findlater, L., Jansen, A., Shinohara, K., Dixon, M., Kamb, P., Rakita, J. and Wobbrock, J.0. (2010). Enhanced area cursors:
Reducing fine-pointing demands for people with motor impairments. Proceedings of the ACM Symposium on User Interface
Software and Technology (UIST 10). New York, NY (October 3-6, 2010). New York: ACM Press, pp. 153-162. ['¥%]

Rosenthal, S., Kane, S.K., Wobbrock, J.0. and Avrahami, D. (2010). Augmenting on-screen instructions with micro-projected
guides: When it works, and when it fails. Proceedings of the ACM Conference on Ubiquitous Computing (UbiComp ’10).
Copenhagen, Denmark (September 26-29, 2010). New York: ACM Press, pp. 203-212.[19%]

Ko, AJ. and Wobbrock, J.O. (2010). Cleanroom: Edit-time error detection with the uniqueness heuristic. Proceedings of the
IEEE Symposium on Visual Languages and Human-Centric Computing (VL/HCC "10). Madrid, Spain (September 21-25, 2010).
Washington, D.C.: [EEE Computer Society, pp. 7-14. Best Pu

e Winmer. 297

Morris, M.R., Wobbrock, J.0. and Wilson, A.D. (2010). Understanding users’ preferences for surface gestures. Proceedings of
Graphics Interface (Gl "10). Ottawa, Ontario (May 31-June 2, 2010). Toronto, Ontario: Canadian Information Processing Society,
pp. 261-268, 34

Anthony, L. and Wobbrock, J.0. (2010). A lightweight multistroke recognizer for user interface prototypes. Proceedings of
Graphics Interface (Gl "10). Ottawa, Ontario (May 31-June 2, 2010). Toronto, Ontario: Canadian Information Processing Society,
Pp. 245-252. 594

Chilana, P.K., Wobbrock, J.0. and Ko, A.J. (2010). Understanding usability practices in complex domains. Proceedings of the
ACM Conference on Human Factors in Computing Systems (CHI ’10). Atlanta, Georgia (April 10-15, 2010). New York: ACM Press,
Pp- 2337-2346. [

Kane, S.K., Jayant, C., Wobbrock, J.0. and Ladner, R.E. (2009). Freedom to roam: A study of mobile device adoption and
accessibility for people with visual and motor disabilities. Proceedings of the ACM Conference on Computers and Accessibility
(ASSETS ’09). Pittsburgh, Pennsylvania (October 25-28, 2009). New York: ACM Press, pp. 115-122. [3%]

Kane, S.K., Avrahami, D., Wobbrock, J.O., Harrison, B., Rea, A,, Philipose, M. and LaMarca, A. (2009). Bonfire: A nomadic system
for hybrid laptop-tabletop interaction. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST
’09). Victoria, British Columbia (October 4-7, 2009). New York: ACM Press, pp. 129-138. ['s4

Cherniavsky, N., Chon, J., Wobbrock, J.O., Ladner, R.E. and Riskin, E.A. (2009). Activity analysis enabling real-time video
communication on mobile phones for deaf users. Proceedings of the ACM Symposium on User Interface Software and
Technology (UIST ’09). Victoria, British Columbia (October 4-7, 2009). New York: ACM Press, pp. 79-88. ['s9]

Wobbrock, J.0., Fogarty, J., Liy, S., Kimuro, S. and Harada, S. (2009). The Angle Mouse: Target-agnostic dynamic gain
adjustment based on angular deviation. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI
’09). Boston, Massachusetts (April 4-9, 2009). New York: ACM Press, pp. 1401-1410. [244]

Wobbrock, J.0., Morris, M.R. and Wilson, A.D. (2009). User-defined gestures for surface computing. Proceedings of the ACM
Conference on Human Factors in Computing Systems (CHI ’09). Boston, Massachusetts (April 4-9,2009). New York: ACM Press,
pp. 1083-1092. Best Faper Nowin,

Harada, S., Wobbrock, J.0., Malkin, J., Bilmes, J. and Landay, J.A. (2009). Longitudinal study of people learning to use
continuous voice-based cursor control. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI
’09). Boston, Massachusetts (April 4-9, 2009). New York: ACM Press, pp. 347-356. 244

Harada, S., Lester, J., Patel, K., Saponas, T.S., Fogarty, J., Landay, J.A. and Wobbrock, J.0. (2008). VoiceLabel: Using speech to
label mobile sensor data. Proceedings of the ACM International Conference on Multimodal Interfaces (ICMI ’08). Chania, Crete,
Greece (October 20-22, 2008). New York: ACM Press, pp. 69-76. 474

Kane, S.K., Bigham, J.P. and Wobbrock, J.O. (2008). Slide Rule: Making mobile touch screens accessible to blind people using
multi-touch interaction techniques. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS '08). Halifax,
Nova Scotia (October 13-15, 2008). New York: ACM Press, pp. 73-80. z0ug SFGACTESS ASSTTS Paper Impact s £

A+ [374]

Kane, S.K., Wobbrock, J.0. and Smith, LE. (2008). Getting off the treadmill: Evaluating walking user interfaces for mobile
devices in public spaces. Proceedings of the ACM Conference on Human-Computer Interaction with Mobile Devices and
Services (MobileHCI '08). Amsterdam, Netherlands (September 18-20, 2008). New York: ACM Press, pp. 109-118. Hesi Paper
Winwer, 327

Wobbrock, J.0., Cutrell, E., Harada, S. and MacKenzie, 1.5. (2008). An error model for pointing based on Fitts' law. Proceedings
of the ACM Conference on Human Factors in Computing Systems (CHI ’08). Florence, Italy (April 5-10, 2008). New York: ACM
Press, pp. 1613-1622. Best Paper Wikmner. P

Gajos, K.Z., Wobbrock, J.0. and Weld, D.S. (2008). Improving the performance of motor-impaired users with automatically-
generated, ability-based interfaces. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’08).
Florence, Italy (April 5-10, 2008). New York: ACM Press, pp. 1257-1266. Hest Paper Wirier, [
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Wobbrock, J.0., Rubinstein, J., Sawyer, M.W. and Duchowski, A.T. (2008). Longitudinal evaluation of discrete consecutive gaze
gestures for text entry. Proceedings of the ACM Symposium on Eye Tracking Research and Applications (ETRA’08). Savannah,
Georgia (March 26-28, 2008). New York: ACM Press, pp. 11-18. [494]

Wobbrock, J.0. and Gajos, K.Z. (2007). A comparison of area pointing and goal crossing for people with and without motor
impairments. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’07). Tempe, Arizona (October 15-
17, 2007). New York: ACM Press, pp. 3-10. 3"

Froehlich, J., Wobbrock, J.0. and Kane, S.K. (2007). Barrier Pointing: Using physical edges to assist target acquisition on mobile
device touch screens. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’07). Tempe, Arizona
(October 1517, 2007). New York: ACM Press, pp. 19-26. 34

Harada, S., Wobbrock, J.O. and Landay, J.A. (2007). VoiceDraw: A voice-driven hands-free drawing application. Proceedings
of the ACM Conference on Computers and Accessibility (ASSETS ’07). Tempe, Arizona (October 15-17, 2007). New York: ACM
Press, pp. 27-34. 3"

Bigham, J.P., Cavender, A.C., Brudvik, J.T., Wobbrock, J.0. and Ladner, R.E. (2007). WebinSitu: A comparative analysis of blind
and sighted browsing behavior. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS '07). Tempe,
Arizona (October 15-17, 2007). New York: ACM Press, pp. 51-58. 5"

Wobbrock, J.0., Wilson, A.D. and Li, Y. (2007). Gestures without libraries, toolkits or training: A $1 recognizer for user interface
prototypes. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST 07). Newport, Rhode Island
(October 7-10, 2007). New York: ACM Press, pp. 159-168. Jirvited for Reprise al SIGERATH w8, 74

Gajos, K.Z., Wobbrock, J.0.and Weld, D.S. (2007). Automatically generating user interfaces adapted to users’ motor and vision
capabilities. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST ’07). Newport, Rhode
Island (October 7-10, 2007). New York: ACM Press, pp. 231-240. ['74]

Gonzalez, I.E., Wobbrock, J.0., Chau, D.H., Faulring, A. and Myers, B.A. (2007). Eyes on the road, hands on the wheel: Thumb-
based interaction techniques for input on steering wheels. Proceedings of Graphics Interface (Gl ’07). Montreal, Quebec (May
28-30, 2007). Toronto, Ontario: Canadian Information Processing Society, pp. 95-102. [4%

Wobbrock, J.0., Chau, D.H. and Myers, B.A. (2007). An alternative to push, press, and tap-tap-tap: Gesturing on an isometric
joystick for mobile phone text entry. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’07).
San Jose, California (April 28-May 3, 2007). New York: ACM Press, pp. 667-676. [4]

Wobbrock, J.0. and Myers, B.A. (2006). From letters to words: Efficient stroke-based word completion for trackball text
entry. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’06). Portland, Oregon (October 23-25,
2006). New York: ACM Press, pp. 2-9. [334

Wobbrock, J.0. and Myers, B.A. (2006). Trackball text entry for people with motor impairments. Proceedings of the ACM
Conference on Human Factors in Computing Systems (CHI ’06). Montreal, Quebec (April 22-27, 2006). New York: ACM Press,
pp. 479-488. #:

' Paper Whner, 34

Myers, B.A. and Wobbrock, J.0. (2005). Text input to handheld devices for people with physical disabilities. Proceedings of
the International Conference on Human-Computer Interaction (HCI Int’l ’05). Las Vegas, Nevada (July 22-27, 2005). Mahwah,
New Jersey: Lawrence Erlbaum Associates, vol. 4, pp. 1962-1970. 394

Wobbrock, J.0., Myers, B.A., Aung, H.H. and LoPresti, E.F. (2004). Text entry from power wheelchairs: EdgeWrite for joysticks
and touchpads. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS '04). Atlanta, Georgia (October
18-20, 2004 ). New York: ACM Press, pp. 110-117. Hest Paper Winsner. [

Wobbrock, J.0., Myers, B.A. and Aung, H.H. (2004). Writing with a joystick: A comparison of date stamp, selection keyboard
and EdgeWrite. Proceedings of Graphics Interface (Gl ’04). London, Ontario (May 17-19, 2004). Toronto, Ontario: Canadian
Information Processing Society, pp. 1-8. [3¥4

Wobbrock, J.0., Myers, B.A. and Kembel, J.A. (2003). EdgeWrite: A stylus-based text entry method designed for high accuracy
and stability of motion. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST ’03). Vancouver,
British Columbia (November 2-5, 2003). New York: ACM Press, pp. 61-70. 4

Myers, B.A., Wobbrock, J.0., Yang, S., Yeung, B., Nichols, J. and Miller, R. (2002). Using handhelds to help people with motor
impairments. Proceedings of the ACM Conference on Assistive Technologies (ASSETS ’02). Edinburgh, Scotland (July 8-10,
2002). New York: ACM Press, pp. 89-96. [+

Nichols, J., Wobbrock, J.0., Gergle, D. and Forlizzi, J. (2002). Mediator and medium: Doors as interruption gateways and
aesthetic displays. Proceedings of the ACM Symposium on Designing Interactive Systems (DIS ’02). London, England (June 25-
28, 2002). New York: ACM Press, pp. 379-386. [

Heckman, C.E. and Wobbrock, J.O. (2000). Put your best face forward: Anthropomorphic agents, e-commerce consumers, and
the law. Proceedings of the ACM Conference on Autonomous Agents (AGENTS ’00). Barcelona, Spain (June 3-7, 2000). New
York: ACM Press, pp. 435-442. 241
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Heckman, C.E. and Wobbrock, J.0. (1998). Liability for autonomous agent design. Proceedings of the ACM Conference on
Autonomous Agents (AGENTS ’98). Minneapolis, Minnesota (May 10-13,1998). New York: ACM Press, pp. 392-399. 3]
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Zhang, M.R. and Wobbrock, J.0. (2020). Gedit: Keyboard gestures for mobile text editing. Proceedings of Graphics Interface
(Gl 720). Toronto, Ontario (May 28-29, 2020). Toronto, Ontario: Canadian Information Processing Society. Article No. 45.

Franz, R.L., Findlater, L., Neves, B.B. and Wobbrock, J.0. (2019). Gender and help seeking by older adults when learning new
technologies. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS ’19). Pittsburgh, Pennsylvania
(October 28-30, 2019). New York: ACM Press, pp. 136-142. [%]

Evans, A. and Wobbrock, J.0. (2014). Filling in the gaps: Capturing social regulation in an interactive tabletop learning
environment. Proceedings of the International Conference of the Learning Sciences (ICLS "14), vol. 2. Boulder, Colorado (June
23-27, 2014). International Society of the Learning Sciences, pp. 1157-1161. 34

Kay, M., Rector, K., Consolvo, S., Greenstein, B., Wobbrock, J.0., Watson, N.F., Kientz, J.A. (2013). PVT-Touch: Adapting a
reaction time test for touchscreen devices. Proceedings of the International Conference on Pervasive Computing Technologies
for Healthcare (PervasiveHealth ’13). Venice, Italy (May 5-8, 2013). Washington, D.C.: IEEE Computer Society, pp. 248-251. [3°4

Goel, M., Jansen, A., Mandel, T., Patel, S.N. and Wobbrock, J.O. (2013). ContextType: Using hand posture information to
improve mobile touch screen text entry. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI
"13). Paris, France (April 27-May 2, 2013). New York: ACM Press, pp. 2795-2798. 204

Findlater, L., Froehlich, J., Fattal, K., Wobbrock, J.0. and Dastyar, T. (2013). Age-related differences in performance with
touchscreens compared to traditional mouse input. Proceedings of the ACM Conference on Human Factors in Computing
Systems (CHI '13). Paris, France (April 27-May 2, 2013). New York: ACM Press, pp. 343-346. Honorafile Mention Paper. P

Kane, S.K., Frey, B. and Wobbrock, J.0. (2013). Access Lens: A gesture-based screen reader for real-world documents.
Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’13). Paris, France (April 27-May 2, 2013).
New York: ACM Press, pp. 347-350. %]

Anthony, L. and Wobbrock, J.0. (2012). $N-Protractor: A fast and accurate multistroke recognizer. Proceedings of Graphics
Interface (Gl ’12). Toronto, Ontario (May 28-30, 2012). Toronto, Ontario: Canadian Information Processing Society, pp. 117-
120, [38%]

Findlater, L., Lee, B.Q. and Wobbrock, J.0. (2012). Beyond QWERTY: Augmenting touch screen keyboards with multi-touch
gestures for non-alphanumeric input. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI "12).
Austin, Texas (May 510, 2012). New York: ACM Press, pp. 2679-2682. Honerafie Meniion Paper. 34

Wobbrock, J.0., Findlater, L., Gergle, D. and Higgins, J.J. (2011). The Aligned Rank Transform for nonparametric factorial
analyses using only ANOVA procedures. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI
’11). Vancouver, British Columbia (May 7-12, 2011). New York: ACM Press, pp. 143-146. Honorabie Mention Paper. 2

Wobbrock, J.0., Jansen, A. and Shinohara, K. (2011). Modeling and predicting pointing errors in two dimensions. Proceedings
of the ACM Conference on Human Factors in Computing Systems (CHI ’11). Vancouver, British Columbia (May 712, 2011). New
York: ACM Press, pp. 1653-1656. [2¢]

Chilana, P.K., Ko, AJ., Wobbrock, J.O., Grossman, T. and Fitzmaurice, G. (2011). Post-deployment usability: A survey of current
practices. Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI *11). Vancouver, British Columbia
(May 7-12, 2011). New York: ACM Press, pp. 2243-2246. [2¢4]

Chilana, P.K., Ko, A.J. and Wobbrock, J.0. (2010). Understanding expressions of unwanted behaviors in open bug reporting.
Proceedings of the IEEE Symposium on Visual Languages and Human-Centric Computing (VL/HCC ’10). Madrid, Spain
(September 21-25, 2010). Washington, D.C.: IEEE Computer Society, pp. 203-206. [*4]

Wobbrock, J.0. (2009). TapSongs: Tapping rhythm-based passwords on a single binary sensor. Proceedings of the ACM
Symposium on User Interface Software and Technology (UIST ’09). Victoria, British Columbia (October 4-7, 2009). New York:
ACM Press, pp. 93-96. 7%

Gajos, K.Z., Weld, D.S. and Wobbrock, J.0. (2008). Decision-theoretic user interface generation. Proceedings of the AAAI
Conference on Artificial Intelligence (AAAI ’08). Chicago, Illinois (July 13-17, 2008). Menlo Park, California: AAAI Press, pp. 1532-
1536. [21%]

Kane, S.K., Wobbrock, J.0., Harniss, M. and Johnson, K.L. (2008). TrueKeys: Identifying and correcting typing errors for people
with motor impairments. Proceedings of the ACM Conference on Intelligent User Interfaces (Ul ’08). Maspalomas, Gran
Canaria, Spain (January 13-16, 2008). New York: ACM Press, pp. 349-352. 3°4

3 Short conference papers are just as rigorously peer-reviewed as full conference papers, and often have even lower acceptance rates.
CHI and UIST Notes, especially, are considered top-tier publications in Human-Computer Interaction.
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Wobbrock, J.0., Myers, B.A. and Chau, D.H. (2006). In-stroke word completion. Proceedings of the ACM Symposium on User
Interface Software and Technology (UIST ’06). Montreux, Switzerland (October 15-18, 2006). New York: ACM Press, pp. 333-
336, [3%]

Wobbrock, J.0., Myers, B.A. and Rothrock, B. (2006). Few-key text entry revisited: Mnemonic gestures on four keys.
Proceedings of the ACM Conference on Human Factors in Computing Systems (CHI ’06). Montreal, Quebec (April 22-27, 2006).
New York, ACM Press, pp. 489-492. [:3%]

Wobbrock, J.0., Aung, H.H., Rothrock, B. and Myers, B.A. (2005). Maximizing the guessability of symbolic input. Extended
Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI ’05). Portland, Oregon (April 2-7, 2005). New
York: ACM Press, pp. 1869-1872. [:57]

Wobbrock, J.0., Forlizzi, J., Hudson, S.E. and Myers, B.A. (2002). WebThumb: Interaction techniques for small-screen
browsers. Proceedings of the ACM Symposium on User Interface Software and Technology (UIST ’02). Paris, France (October
27-30, 2002). New York: ACM Press, pp. 205-208. [24

Conference Papers with Posters

[P.a7]

[P.16]

[P.15]

[P.14]

[P.13]

[P.12]

[P.1]

[P.10]

[P.9]

[P.8]

[P.7]

[P.6]

[P.5]

[P4]

Franz, R.L., Findlater, L. and Wobbrock, J.0. (2019). Just ask me: Comparing older and younger individuals’ knowledge of their
optimal touchscreen target sizes. Proceedings of the ACM Conference on Computers and Accessibility (ASSETS 19). Pittsburgh,
Pennsylvania (October 28-30, 2019). New York: ACM Press, pp. 591-593. [58%]

Perlmutter, L., Chaudhuri, B., Petelka, J., Garrison, P., Fogarty, J., Wobbrock, J.0. and Ladner, R.E. (2019). Demonstration of
GestureCalc: An eyes-free calculator for touch screens. Proceedings of the ACM Conference on Computers and Accessibility
(ASSETS "9). Pittsburgh, Pennsylvania (October 28-30, 2019). New York: ACM Press, pp. 667-669. [584

O’Leary, K., Dixon, M., Toomim, M., Wobbrock, J.O. and Pratt, W. (2016 ). Peer-to-peer psychotherapy tools. Proceedings of the
International Society for Research on Internet Interventions Scientific Meeting (ISRII "16). Seattle, Washington (April 7-9, 2016).
Poster No. P3.41.

O’Leary, K., Delahunt, C., Dowden, P., Darmansya, |., Heng, J., Riskin, E.A., Ladner, R.E. and Wobbrock, J.0. (2012). Design goals
for a system for enhancing AAC with personalized video. Proceedings of the ACM Conference on Computers and Accessibility
(ASSETS "12). Boulder, Colorado (October 22-24, 2012). New York: ACM Press, pp. 223-224. [7°4

Azenkot, S., Ladner, R.E. and Wobbrock, J.O. (2011). Smartphone haptic feedback for nonvisual wayfinding. Proceedings of
the ACM Conference on Computers and Accessibility (ASSETS ’11). Dundee, Scotland (October 24-26, 2011). New York: ACM
Press, pp. 281-282. [597]

Evans, A. and Wobbrock, J.0. (2011). Input Observer: Measuring text entry and pointing performance from naturalistic
everyday computer use. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI "11).
Vancouver, British Columbia (May 7-12, 2011). New York: ACM Press, pp. 1879-1884. [45%]

Jansen, A, Findlater, L. and Wobbrock, J.O. (2011). From the lab to the world: Lessons from extending a pointing technique
for real-world use. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI '11). Vancouver,
British Columbia (May 7-12, 2011). New York: ACM Press, pp. 1867-1872. [4%]

Levy, D.M., Wobbrock, J.0., Kaszniak, A.W. and Ostergren, M. (2011). Initial results from a study of the effects of meditation
on multitasking performance. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI "11).
Vancouver, British Columbia (May 7-12, 2011). New York: ACM Press, pp. 2011-2016. [454]

Kim, J., Tran, J.J., Johnson, T.W., Ladner, R., Riskin, E. and Wobbrock, J.0. (2011). Effect of MobileASL on communication among
deaf users. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI '11). Vancouver, British
Columbia (May 7-12, 2011). New York: ACM Press, pp. 2185-2190. [454

Choe, E.K., Shinohara, K., Chilana, P.K., Dixon, M. and Wobbrock, J.0. (2009). Exploring the design of accessible goal crossing
desktop widgets. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI ’0g). Boston,
Massachusetts (April 4-9, 2009). New York: ACM Press, pp. 3733-3738. [344

Kane, S.K. and Wobbrock, J.0. (2007). Automatically correcting typing errors for people with motor impairments. Adjunct
Proceedings of the ACM Symposium on User Interface Software and Technology (UIST ’07). Newport, Rhode Island (October
7-10, 2007). New York: ACM Press, pp. 59-60.

Chau, D.H., Wobbrock, J.0., Myers, B.A. and Rothrock, B. (2006). Integrating isometric joysticks into mobile phones for text
entry. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI ’06). Montreal, Quebec (April
22-27, 2006). New York: ACM Press, pp. 640-645. 5%

Wobbrock, J.0. and Myers, B.A. (2005). Gestural text entry on multiple devices. Proceedings of the ACM Conference on
Computers and Accessibility (ASSETS ’05). Baltimore, Maryland (October g-12, 2005). New York: ACM Press, pp. 184-185. [38%]

Wobbrock, J.0. and Myers, B.A. (2005). EdgeWrite: A new text entry technique designed for stability. Proceedings of the
RESNA Annual Conference (RESNA ’05). Atlanta, Georgia (June 23-27, 2005). Arlington, Virginia: RESNA Press.
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Wobbrock, J.0., Myers, B.A. and Aung, H.H. (2004). Joystick text entry with date stamp, selection keyboard and EdgeWrite.
Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI ’04). Vienna, Austria (April 24-29,
2004). New York: ACM Press, p. 1550. [574

Wobbrock, J.0. (2003). The benefits of physical edges in gesture-making: Empirical support for an edge-based unistroke
alphabet. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI ’03). Ft. Lauderdale,
Florida (April 5-10, 2003). New York: ACM Press, pp. 942-943.

Wobbrock, J.0. (2002). In your own words: Using full sentences as feedback. Extended Abstracts of the ACM Conference on
Human Factors in Computing Systems (CHI ’02). Minneapolis, Minnesota (April 20-25, 2002). New York: ACM Press, pp. 866-
867.

Workshop Papers

[W.20]

[W.19]

[W.18]

[wW.17]

[W.6]

[W.15]

[W4]

[W.13]

[W.2]

[Wa1]

[W.0]

[W.o]

[W.8]

[w.7]

[W.6]

Tigwell, G., Sarsenbayeva, Z., Gorman, B., Flatla, D., Goncalves, J., Yesilada, Y. and Wobbrock, J. (2020). Future directions for
situationally induced impairments and disabilities research. ACM Interactions Blog. October 6, 2020.

Tigwell, G.W., Sarsenbayeva, Z., Gorman, B.M,, Flatla, D.R., Goncalves, J., Yesilada, Y. and Wobbrock, J.0. (2019). Addressing
the challenges of situationally-induced impairments and disabilities in mobile interaction. Extended Abstracts of the ACM
Conference on Human Factors in Computing Systems (CHI 19). Glasgow, Scotland (May 4-9, 2019). New York: ACM Press. Paper
No. Wszo.[3%]

Franz, R., Findlater, L. and Wobbrock, J.0. (2018). Lost in transition: The importance of conceptualizing aging as a process in
accessibility research. Workshop on “Designing Interactions for the Ageing Populations.” ACM Conference on Human Factors
in Computing Systems (CHI "18). Montreal, Quebec (April 21-26, 2018), pp. 53-58.

Wobbrock, J.0. (2017). The relevance of nonparametric and semi-parametric statistics to HCl. Workshop on “Moving
Transparent Statistics Forward.” ACM Conference on Human Factors in Computing Systems (CHI ’17). Denver, Colorado (May
6-11, 2017). Paper No. 2.

Tran, J.J., Riskin, E.A., Ladner, R.E. and Wobbrock, J.0. (2013). Human-centered approach evaluating mobile sign language
video communication. Grace Hopper Celebration of Women in Computing Conference (GHC ’13). Minneapolis, Minnesota
(October 2-5, 2013).

Azenkot, S., Rector, K., Ladner, R.E. and Wobbrock, J.0. (2013). The need for research on mobile technologies for people with
low-vision. Third Mobile Accessibility Workshop (MOBACC ’13). ACM Conference on Human Factors in Computing Systems (CHI
"13). Paris, France (April 27-May 2, 2013).

Tran, J.J., Riskin, E.A., Ladner, R.E. and Wobbrock, J.O. (2013). Increasing mobile sign language video accessibility by relaxing
video transmission standards. Third Mobile Accessibility Workshop (MOBACC ’13). ACM Conference on Human Factors in
Computing Systems (CHI 13). Paris, France (April 27-May 2, 2013).

Chilana, P.K., Ko, A.J. and Wobbrock, J.0. (2013). Crowdsourced Q&A-based contextual help for web applications: Challenges
and opportunities. Workshop on “Social Media Question Asking.” ACM Conference on Computer-Supported Cooperative Work
and Social Computing (CSCW "13). San Antonio, Texas (February 23-27, 2013).

Bernstein, M., Cosley, D., DiSalvo, C., Kairam, S., Karger, D., Kriplean, T., Lampe, C., Mackay, W., Terveen, L., Wobbrock, J. and
Yardi, S. (2012). Reject me: Peer review and SIGCHI. Extended Abstracts of the ACM Conference on Human Factors in
Computing Systems (CHI ’12). Austin, Texas (May 5-10, 2012). New York: ACM Press, pp. 1197-1200.

Kristensson, P.O., Clawson, J., Dunlop, M., Isokoski, P., Roark, B., Vertanen, K., Waller, A. and Wobbrock, J.0. (2012). Designing
and evaluating text entry methods. Extended Abstracts of the ACM Conference on Human Factors in Computing Systems (CHI
"12). Austin, Texas (May 5-10, 2012). New York: ACM Press, pp. 2747-2750.

Wobbrock, J.0. (2011). Practical statistics for human-computer interaction: An independent study combining statistics theory
and tool know-how. Annual Workshop of the Human-Computer Interaction Consortium (HCIC ’11). Pacific Grove, California
(June 14-18, 2011).

Chilana, P.K., Ko, A.J. and Wobbrock, J.0. (2011). Using crowdsourcing in the design of context-sensitive help for web
applications. Workshop on “Crowdsourcing and Human Computation.” ACM Conference on Human Factors in Computing
Systems (CHI *11). Vancouver, British Columbia (May 7-12, 2011).

Hurst, A., Gajos, K.Z., Findlater, L., Wobbrock, J.0., Sears, A. and Trewin, S. (2011). Dynamic accessibility: Detecting and
accommodating differences in ability and situation. Extended Abstracts of the ACM Conference on Human Factors in
Computing Systems (CHI ’11). Vancouver, British Columbia (May 7-12, 2011). New York: ACM Press, pp. 41-44.

Harada, S., Wobbrock, J.0. and Landay, J.A. (2009). Beyond speech recognition: Improving voice-driven access to computers.
Proceedings of the 2009 IEEE-IBM Accessing the Future Conference. Boston, Massachusetts (July 20-21, 2009).

Chilana, P.K., Ko, A.J. and Wobbrock, J.0. (2009). Designing software for unfamiliar domains. Workshop on Cooperative and
Human Aspects of Software Engineering (CHASE ’09). In Companion of the International Conference on Software Engineering
(ICSE’09). Vancouver, British Columbia (May 17, 2009). Washington, D.C.: IEEE Computer Society, p. 22.
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Wobbrock, J.0., Rubinstein, J., Sawyer, M. and Duchowski, A.T. (2007). Not typing but writing: Eye-based text entry using
letter-like gestures. Proceedings of the Annual Conference on Communication by Gaze Interaction (COGAIN ’07). Leicester,
England (September 3-4, 2007). Frederiksberg, Denmark: The COGAIN Association, pp. 61-64. [624]

Wobbrock, J.0. (2006). The future of mobile device research in HCl. Workshop on “What is the Next Generation of Human-
Computer Interaction?” ACM Conference on Human Factors in Computing Systems (CHI 06). Montreal, Quebec (April 22-27,
2006), pp. 131-134.

Wobbrock, J.O. (2006). A robust design for accessible text entry. Accessibility and Computing: The Newsletter of ACM
SIGACCESS (no. 84, January 2006). New York: ACM Press, pp. 48-51. First appeared in the Doctoral Consortium of ACM ASSETS
2005, Baltimore, Maryland (October 9-12, 2005).

Wobbrock, J.0., Myers, B.A. and Hudson, S.E. (2003). Exploring edge-based input techniques for handheld text entry. Third
International Workshop on Smart Appliances and Wearable Computing (IWSAWC ’03). In Proceedings of the IEEE Conference
on Distributed Computing Systems Workshops (ICDCSW ’03). Providence, Rhode Island (May 19-22, 2003). Washington, D.C.:
IEEE Computer Society, pp. 280-282.

Myers, B.A., Nichols, J., Wobbrock, J.0., Litwack, K., Higgins, M., Hughes, J., Harris, T.K., Rosenfeld, R. and Pignol, M. (2003).
Handheld devices for control. Annual Workshop of the Human-Computer Interaction Consortium (HCIC ’03). Winter Park,
Colorado (February 5-9, 2003).

Book Chapters

[B.8]

[B.7]

[B.6]

[B.5]

[B.4]

[B.3]

[B.2]

[B.1]

Zhang, M.R., Wen, H., Cui, W., Zhu, S., Schwartz, H.A., Bi, X. and Wobbrock, J.0. (2021). Al-driven intelligent text correction
techniques for mobile text entry. Chapter 6 in Y. Li & O. Hilliges (eds.), Artificial Intelligence for Human Computer Interaction: A
Modern Approach. Switzerland: Springer. To appear.

Wobbrock, J.0. (2019). Situationally-induced impairments and disabilities. Chapter 5 in Y. Yesilada & S. Harper (eds.), Web
Accessibility: A Foundation for Research (2nd ed.). London, England: Springer-Verlag, pp. 59-92.

Franz, R.L., Neves, B.B., Epp, C.D., Baecker, R. and Wobbrock, J.0. (2019). Why and how think-alouds with older adults fail:
Recommendations from a study and expert interviews. In S. Sayago (ed.), Perspectives on Human-Computer Interaction
Research with Older People. Switzerland: Springer, pp. 217-235.

Wobbrock, J.0. and Kay, M. (2016). Nonparametric statistics in human-computer interaction. Chapter 7 in J. Robertson & M.C.
Kaptein (eds.), Modern Statistical Methods for HCl. Switzerland: Springer, pp. 135-170.

Wobbrock, J.0. (2014). Improving pointing in graphical user interfaces for people with motor impairments through ability-
based design. Chapter 8 in G. Kouroupetroglou (ed.), Assistive Technologies and Computer Access for Motor Disabilities. Hershey,
PA: IGl Global, pp. 206-253.

Hinckley, K., Jacob, R.J.K., Ware, C., Wobbrock, J.0. and Wigdor, D. (2014). Input/output devices and interaction techniques.
Chapter 21in T. Gonzalez, J. Diaz-Herrera & A. Tucker (eds.), Computing Handbook, Third Edition. Boca Raton, FL: CRC Press, pp.
21-1 - 21-54.

Wobbrock, J.0. (2007). Measures of text entry performance. Chapter 3 in I.S. MacKenzie & K. Tanaka-Ishii (eds.), Text Entry
Systems: Mobility, Accessibility, Universality. San Francisco, CA: Morgan Kaufmann, pp. 47-74.

Wobbrock, J.0. and Myers, B.A. (2007). Adding gestural text entry to input devices for people with motor impairments.
Chapter 14 in J. Lazar (ed.), Universal Usability: Designing Computer Interfaces for Diverse User Populations. Hoboken, NJ: John
Wiley & Sons, pp. 421-456.

Issued Patents

[IP.19]

[IP.18]

[IP.17]

[IP.16]

[IP.15]

Goel, M., Wobbrock, J.0., Patel, S.N. and Findlater, L. (2020). Use of hand posture to improve text entry. U.S. Patent
#10,540,083. Issued January 21, 2020. Priority date December 11, 2012.

Chilana, P.K., Ko, A.J. and Wobbrock, J.0. (2017). Systems and methods for selection-based contextual help retrieval. U.S.
Patent #9,811,583. Issued November 7, 2017. Priority date June 17, 2011.

Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L., Bella, J.A., Devulkar, S.T. and Wallin,
M. (2017). System and methods for creating and authorizing internet content using application media packages. U.S. Patent
#9,723,108. Issued August 1, 2017. Priority date April 26, 1999.

Kembel, J.A,, Kembel, G.A,, Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L. and Gabbay, L.D. (2016). Methods of
obtaining application media packages. U.S. Patent #9,438,467. Issued September 6, 2016. Priority date April 26, 1999.

Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J.,, Wobbrock, J., Kembel, G.S., Kembel, J.L., Gabbay, L.D., Malloy, S.J. and Chipkin,
A.M. (2016). Apparatus and method for dynamically coordinating the delivery of computer readable media. U.S. Patent
#9,426,255. Issued August 23, 2016. Priority date April 26, 1999.
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Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J., Wobbrock, J., Kembel, C.S., Kembel, J.L. and Gabbay, L.D. (2016). Accessing
and displaying network content. U.S. Patent #9,369,545. Issued June 14, 2016. Priority date April 26, 1999.

Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J., Wobbrock, J., Kembel., G.S., Kembel., J.L., Bella, J.A., Devulkar, S.T. and Wallin,
M. (2015). Server including components for accessing and displaying internet content and for providing same to a client. U.S.
Patent #9,124,665. Issued September 1, 2015. Priority date April 26, 1999.

Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L. and Gabbay, L.D. (2013). Indexing,
sorting, and categorizing application media packages. U.S. Patent #8,621,034. Issued December 31, 2013. Priority date April 26,

1999.

Kembel, J.A,, Kembel,, G.A,, Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L. and Gabbay, L.D. (2013). System and
method for accessing and displaying internet content via an integrated application media package. U.S. Patent #8,521,833.
Issued August 27, 2013. Priority date April 26, 1999.

Kembel, J.A,, Kembel, G.A.,, Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L. and Gabbay, L.D. (2013). Displaying
time-varying internet based data using application media packages. U.S. Patent #8,510,407. Issued August 13, 2013. Priority
date April 26, 1999.

Kembel, J.A.,, Kembel, G.A,, Kim, D.S., Russell, J., Wobbrock, J., Kembel., G.S., Kembel., J.L. and Gabbay, L.D. (2013). Component
for accessing and displaying internet content. U.S. Patent #8,510,406. Issued August 13, 2013. Priority date April 26, 1999.

Kembel, J.A., Kembel, G.A., Kim, D., Russell, J., Wobbrock, J., Kembel, G., Kembel, J., Gabbay, L., Medrano, A., Malloy, S., Bella,
J., Devulkar, S. and Wallin, M. (2013). Tracking and tracing user activity with application media packages. U.S. Patent
#8,346,887. Issued January 1, 2013. Priority date April 26, 1999.

Kembel, J.A.,, Kembel, G.A., Kim, D., Russell, J., Wobbrock, J., Kembel, G., Kembel, J., Bella, J., Devulkar, S. and Wallin, M. (2011).
System and methods for creating and authoring internet content using application media packages. U.S. Patent #8,020,083.
Issued September 13, 2011. Priority date April 26, 1999.

Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J.,, Wobbrock, J., Kembel, G.S., Kembel, J.L., Gabbay, L.D., Malloy, S.J. and Chipkin,
A.M. (2010). Apparatus and method for dynamically coordinating the delivery of computer readable media. U.S. Patent
#7,792,947. Issued September 7, 2010. Priority date April 26, 1999.

Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L., Bella, J.A., Devulkar, S.T. and Wallin,
M. (2010). Apparatus and method of hosting internet content. U.S. Patent #7,756,967. Issued July 13, 2010. Priority date April

26, 1999.

Wobbrock, J.0. and Myers, B.A. (2010). Using edges and corners for character input. U.S. Patent #7,729,542. Issued June 1,
2010. Priority date April 4, 2003.

Kembel, J.A., Kembel, G.A., Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L. and Gabbay, L.D. (2010). Apparatus
and method for interacting with internet content via one or more applications that do not include native web browsing
navigation control features. U.S. Patent #7,660,868. Issued February g, 2010. Priority date April 26, 1999.

Dehlin, J.P., Chen, C.S., Wilson, A.D., Robbins, D.C., Horvitz, E.J., Hinckley, K.P. and Wobbrock, J.0. (2009). Recognizing gestures
and using gestures for interacting with software applications. U.S. Patent #7,519,223. Issued April 14, 2009. Priority date June
28, 2004.

Kembel, J.A., Kembel, G.A., Medrano, A.P., Kim, D.S., Russell, J., Wobbrock, J., Kembel, G.S., Kembel, J.L., Gabbay, L.D., Malloy,
S.J., Bella, J.A,, Devulkar, S.T. and Wallin, M. (2008). Apparatus and method for tracing the distribution of diversely sourced
internet content. U.S. Patent #7,356,569. Issued April 8, 2008. Priority date April 26, 1999.

Selected Popular Press

[R6]
[R.5]
[R4]

[R3]
[R.2]

[RA]

Wobbrock, J. (2014). How millennials require us to design the technologies of tomorrow. WIRED, September 5, 2014. Lini

Wobbrock, J. (2014). Ivory tower research and startup innovation are two sides of a coin. Entrepreneur Magazine, July 19,
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Technical Reports

[T.4] Tung, Y.-C., DiVerdi, S., Hertzmann, A. and Wobbrock, J.0. (2018). Comparing spatial interaction modalities for 2D-widgets in

productivity applications in virtual reality. Technical Report UW-CSE-18-10-01. Seattle, WA: University of Washington, 12 pages.

[T3] Kane, S.K., Shinohara, K.S. and Wobbrock, J.0. (2015). OneView: Enabling collaboration between blind and sighted students.

Computer Science Technical Report 1037. Boulder, CO: University of Colorado Boulder, 6 pages.

[T.2] Wobbrock, J.0. (2006). EdgeWrite: A versatile design for text entry and control. Technical Report CMU-HCIl-06-104.
r! Pittsburgh, PA: Carnegie Mellon University, 310 pages. Scfivol of {orpuier Science Distinguivhed Disseviation Bward.

[Ta] Wobbrock, J.O. (1998) The law and pollcy of autonomous software agents. Stanford CA: Stanford University, 172 pages.
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SIGACCESS ASSETS Paper Impact Award (ASSETS '19)

Kane, Bigham & Wobbrock: “Slide Rule: Making mobile touch screens accessible to blind people using multi-touch interaction
techniques,” published at ASSETS 2008. (Awarded every other year to one paper at least 10 years old that has made a lasting impact
on computing and information technology addressing the needs of people with disabilities.)

Douglas Engelbart Award for Best Paper, ACM Conference on Hypertext and Social Media (HT '19)
Wobbrock, Hsu, Burger & Magee: “Isolating the effects of web page visual appearance on the perceived credibility of online news
among college students.” (Awarded to 1 of 102 submissions.)

Best Paper Winner, ACM Conference on Human Factors in Computing Systems (CHI '16)
Mott, Vatavu, Kane & Wobbrock: “Smart Touch: Improving touch accuracy for people with motor impairments with template
matching.” (Awarded to 23 of 2325 submissions.)

Best Paper Winner, ACM Conference on Human Factors in Computing Systems (CHI ’15)
Chilana, Ko & Wobbrock: “From user-centered to adoption-centered design: A case study of an HCl research innovation becoming a
product.” (Awarded to 21 of 2150 submissions.)

Outstanding Paper Winner, ACM International Conference on Multimodal Interaction (ICMI '12)
Vatavu, Anthony & Wobbrock: “Gestures as point clouds: A $P recognizer for user interface prototypes.” (Awarded to 3 of 128
submissions.)

Best Paper Winner, ACM Conference on Computers and Accessibility (ASSETS ’12)
Azenkot, Rector, Ladner & Wobbrock: “PassChords: Secure multi-touch authentication for blind people.” (Awarded to 1 of 89
submissions.)

Best Paper Winner, ACM Conference on Human Factors in Computing Systems (CHI '11)
Shinohara & Wobbrock: “In the shadow of misperception: Assistive technology use and social interactions.” (Awarded to 15 of 1540
submissions.)

Best Paper Winner, ACM Conference on Human Factors in Computing Systems (CHI "11)
Kane, Wobbrock & Ladner: “Usable gestures for blind people: Understanding preference and performance.” (Awarded to 15 of 1540
submissions.)

Best Paper Winner, IEEE Symposium on Visual Languages and Human-Centric Computing (VL/HCC ’10)
Ko & Wobbrock: “Cleanroom: Edit-time error detection with the uniqueness heuristic.” (Awarded to 1 of 78 submissions.)

Best Paper Winner, ACM Conference on Human-Computer Interaction with Mobile Devices and Services (MobileHCI *08)
Kane, Wobbrock & Smith: “Getting off the treadmill: Evaluating walking user interfaces for mobile devices in public spaces.” (Awarded
to 4 of 200 submissions.)

Best Paper Winner, ACM Conference on Human Factors in Computing Systems (CHI ’08)
Wobbrock, Cutrell, Harada & MacKenzie: “An error model for pointing based on Fitts’ law.” (Awarded to 7 of 710 submissions.)

Best Paper Winner, ACM Conference on Human Factors in Computing Systems (CHI ’08)
Gajos, Wobbrock & Weld: “Improving the performance of motor-impaired users with automatically-generated, ability-based

interfaces.” (Awarded to 7 of 710 submissions.)

Best Paper Winner, ACM Conference on Human Factors in Computing Systems (CHI ’06)
Wobbrock & Myers: “Trackball text entry for people with motor impairments.” (Awarded to 3 of 350 submissions.)
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¥ Best Paper Winner, ACM Conference on Computers and Accessibility (ASSETS '04)
Wobbrock, Myers, Aung & LoPresti: “Text entry from power wheelchairs: EdgeWrite for joysticks and touchpads.” (Awarded to 1 of 50
submissions.)

# Best Paper Nominee, ACM Conference on Computers and Accessibility (ASSETS ’18)
Ross, Zhang, Fogarty & Wobbrock: “Examining image-based button labeling for accessibility in Android apps through large-scale
analysis.” (Awarded to 5 of 108 submissions.)

£ Honorable Mention Paper, ACM Conference on Human-Computer Interaction with Mobile Devices and Services (MobileHCl '18)
Vatavu, Anthony & Wobbrock: “$Q: A super-quick, articulation-invariant stroke-gesture recognizer for low-resource devices.” (Awarded
to 3 of 213 submissions.)

& Honorable Mention Paper, ACM Conference on Human Factors in Computing Systems (CHI’18)
O’Leary, Schueller, Wobbrock & Pratt: “ ‘Suddenly, we got to become therapists for each other’: Designing peer support chats for
mental health.” (Awarded to 5% of ~2500 submissions.)

% Best Paper Nominee, ACM Conference on Computers and Accessibility (ASSETS ’17)
Ross, Zhang, Fogarty & Wobbrock: “Epidemiology as a framework for large-scale mobile application accessibility assessment.”
(Awarded to 5% of 126 submissions.)

& Honorable Mention Paper, ACM Conference on Human Factors in Computing Systems (CHI ’15)
Vatavu & Wobbrock: “Formalizing agreement analysis for elicitation studies: New measures, significance test, and toolkit.” (Awarded
to 5% of 2150 submissions.)

% Honorable Mention Paper, ACM Conference on Human Factors in Computing Systems (CHI ’13)
Findlater, Froehlich, Fattal, Wobbrock & Dastyar: “Age-related differences in performance with touchscreens compared to traditional
mouse input.” (Awarded to 5% of 1963 submissions.)

oa

Honorable Mention Paper, ACM Conference on Human Factors in Computing Systems (CHI ’12)
Goel, Findlater & Wobbrock: “WalkType: Using accelerometer data to accommodate situational impairments in mobile touch screen
text entry.” (Awarded to 5% of 1577 submissions.)

% Honorable Mention Paper, ACM Conference on Human Factors in Computing Systems (CHI ’12)
Findlater, Lee & Wobbrock: “Beyond QWERTY: Augmenting touch screen keyboards with multi-touch gestures for non-alphanumeric
input.” (Awarded to 5% of 1577 submissions.)

8 Honorable Mention Paper, ACM Conference on Human Factors in Computing Systems (CHI ’11)
Findlater, Wobbrock & Wigdor: “Typing on flat glass: Examining ten-finger expert typing patterns on touch surfaces.” (Awarded to 5%
of 1540 submissions.)

% Honorable Mention Paper, ACM Conference on Human Factors in Computing Systems (CHI ’11)
Wobbrock, Findlater, Gergle & Higgins: “The Aligned Rank Transform for nonparametric factorial analyses using only ANOVA

procedures.” (Awarded to 5% of 1540 submissions.)

& Best Paper Nominee, ACM Conference on Human Factors in Computing Systems (CHI ’09)
Wobbrock, Morris & Wilson: “User-defined gestures for surface computing.” (Awarded to 5% of 750 submissions.)

DTHER AWARDS

AMiner #2 Most Influential Scholar in Human-Computer Interaction (2020)
Ranked #2 in HCI for 2009-2019, conferred in 2020. According to AMiner: “The 2020 Most Influential Scholars in Human-Computer

CHI Academy (2019)
Major international award for substantial contributions to the field of human-computerinteraction. Inducted at ACM CHI 2019 in Glasgow,

ACM Senior Member (2019)
Admitted as a Senior Member of the Association of Computing Machinery in March 2019. Admissions require peer nominations and
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AMiner #t Most Influential Scholar in Human-Computer Interaction (2018)

Ranked #1 in HCl for 2007-2017, conferred in 2018. According to AMiner: “The list is conferred in recognition of outstanding technical
achievements with lasting contribution and impact to the research community. Recipients are automatically determined by a computer
algorithm deployed in the AMiner system that tracks and ranks scholars based on citation counts collected by top-venue publications.”

PROF Award Nominee (2017)
University of Washington Information School Pedagogical Recognition for Our Faculty (PROF) teaching award nominee.

SIGCHI Social Impact Award (2017)
Major international award for human-computer interaction research applied to pressing social needs. Awarded at ACM CHI 2017 in Denver,

AnswerDash Case by Harvard Business School and the University of Washington Foster School of Business (2016)
AnswerDash was written up and published as a case study by Harvard Business School professor Elie Ofek and University of Washington
Foster School of Business professor Jeffrey D. Shulman. Case #9-516-106. June 13, 2016.

Gartner Cool Vendor Award for CRM Customer Service and Support (2015)
Awarded to AnswerDash based on my demos to analysts as Co-founder / CEO for being an “innovative vendor with applications to deliver
a superior customer service experience and/or reduce operational costs.”

University of Washington Presidential Entrepreneurial Faculty Fellow (2014-2016)
For “success initiating groundbreaking programs for translation, collaborating with industry, or in translating research into products or
therapies.” Award included $10,000 over two years.

Kynamatrix Research Network “Innovation through Collaboration” Award (2014)
For research entitled, “Human-centered approach optimizing the lower limits of intelligible mobile sign language video communication,”
by Jessica Tran with advisors Eve Riskin, Richard Ladner and Jacob Wobbrock. Award included $1,000.

Honorable Mention, NISH National Scholar Award for Workplace Innovation and Design (2009)
For essay entitled, “Fully accessible touch screens for the blind and visually impaired,” by Shaun K. Kane co-authored with Jeffrey P.
Bigham and Jacob O. Wobbrock.

2nd Place, NISH National Scholar Award for Workplace Innovation and Design (2008)

For essay entitled, “Hands-free voice-driven drawing and diagram creation method for people with motor impairments,” by Susumu
Harada co-authored with Jacob O. Wobbrock and James A. Landay. Award included $10,000 and an invitation for Mr. Harada to attend
the NISH Grassroots Advocacy Training Conference, June 10-13 in Washington, D.C.

School of Computer Science Distinguished Dissertation Award, Carnegie Mellon University (2006-2007)
For dissertation entitled, “EdgeWrite: A versatile design for text entry and control,” by Jacob O. Wobbrock. Award included $500 and an
invited Distinguished Lecture at the School of Computer Science, Carnegie Mellon University. Was 1 of 2 winners.

tst Place, NISH National Scholar Award for Workplace Innovation and Design (2005)

For essay entitled, “Accessible handheld and desktop text entry for people with motor impairments,” by Jacob O. Wobbrock co-authored
with Brad A. Myers. Award included $20,000 and an invitation to attend the NISH National Training and Achievement Conference, May 22-
24 in New Orleans, LA.

National Science Foundation IGERT Fellow (2004)
For research in Assistive Technology, Carnegie Mellon University.

Robert M. Golden Medal for Excellence in Humanities and Creative Arts (1998)

For undergraduate honors thesis entitled, “The law and policy of autonomous software agents,” by Jacob O. Wobbrock. Award included
$200, Stanford University.

FUNDING

Federal Research Grants

NSF Fogarty, J., Wobbrock, J.0., Caspi, A. and Ladner, R.E. (2017-2021). “CHS-MEDIUM: Improving the accessibility of mobile
applications by enabling third-party assessment, repair, and enhancement.” National Science Foundation [l1S-1702751]:
$1,198,547. Link

NSF Ladner, R.E., Ko, A.J., Wobbrock, J.O. and Burgstahler, S. (2015 2020). “BPC-AE: AccessComputing - Third extension.”

National Science Foundation [CNS-1539179]: $4,257,252. L
NSF Wobbrock J. O and Patel S.N. (2012 2016) “HCC SMALL: Understanding, sensing, and accommodating situational
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Wobbrock, J.0. and Shinohara, K. (2012-2013). “DocTORAL DISSERTATION RESEARCH: Developing Design for Social Acceptance: A
new methodology incorporating social acceptability in the design of assistive devices.” National Science Foundation [SES-

1230435]: $15,000. Link
Wobbrock, J.0. (2010-2016). “CAREER: Advancing accessible computing with tools for Ability-Based Design.” National Science

Levy, D.M. and Wobbrock, J.0. (2009-2010). “EAGER: An empirical exploration of contemplative multitasking.” National
Science Foundation [11S-09426467: $143,872. Link

Wobbrock, J.0., Johnson, K.L. and Weld, D.S. (2008-2012). “HCC-SMALL: The end of pointing and clicking: Improving computer

Riskin, E.A., Wobbrock, J.0. and Ladner, R.E. (2008-2012). “HCC-SMALL: MobileASL: Providing mobile video communications to
the Deaf community through user-centered design and deployment.” National Science Foundation [115-0811884]: $530,785.

Industry Research Gifts

FB

GOOGLE

MSFT

MANI

MSR

ADOBE

MANI

BAIDU

MSFT

GOOGLE

MSR

GOOGLE

MSR

INTEL

MSFT

INTEL

MSR

NISH

WRF

INTEL

Wobbrock, J.0., Findlater, L. and Franz, R. (2020). “Recommending VR interaction techniques for users with limited mobility.”

Wobbrock, J.0. (2020). “The Ability-Based Design Mobile Toolkit: Enabling accessible mobile interactions through advanced
sensing and modeling.” Google Award for Inclusion Research: $60,000. ['¢* ik

Mankoff, J., Wobbrock, J.0., Ladner, R.E. and Caspi, A.C. (2020). Inaugural support for the Center for Research and Education
on Accessible Technology and Experiences (CREATE). Microsoft: $3,000,000.

Wobbrock, J.0. (2018). Support for the Mobile + Accessible Design Lab. Mani Charitable Foundation and Microsoft: $10,000.
Wobbrock, J.0. (2017-2019). Support for Crowdlicit project. Microsoft Research: $18,000.

Wobbrock, J.0. (2017). Support for the Mobile + Accessible Design Lab. Adobe Systems: $10,000.

Wobbrock, J.0. (2017). Support for the Mobile + Accessible Design Lab. Mani Charitable Foundation: $26,000.

Wobbrock, J.0. (2017). Support for the Mobile + Accessible Design Lab. Baidu: $60,000.

Wobbrock, J.0. (2014). Donation of a Perceptive Pixel display for studying touch-based human-computer interaction.
Microsoft: valued at $10,000.

Wobbrock, J.0. (2014-2015). “Smart Touch: Improving the accessibility of touch screens on Android tablets and smartphones
for people with motor impairments.” Google Research Award: $41,107. ['¢%]

Wobbrock, J.0. (2012). Support for research and collaboration. Microsoft Research: $15,000.

Wobbrock, J.0. and Huang, J. (2011-2012). “Cursor mining in web search.” Google Research Award: $50,000.
Wobbrock, J.0. (2010-2012). Support for the AIM Research Group. Microsoft Research: $50,000.

Wobbrock, J.0. (2010). Support for new mobile interfaces for nomadic usability and accessibility. Intel: $25,000.

Wobbrock, J.0. (2009). Donation of a Microsoft Surface interactive tabletop and associated software for studying typing on
touch surfaces. Microsoft: valued at $15,000.

Wobbrock, J.0. (2008). Support for software development for HCl research. Intel: $30,000.

Wobbrock, J.0. (2008-2010). Support for the AIM Research Group. Microsoft Research: $50,000.

Harada, S., Wobbrock, J.0. and Landay, J.A. (2008). Second-place award for VoiceDraw project. NISH: $5,000.
Wobbrock, J.0. (2007). Support for development of iPhone/iPod EdgeWrite. Washington Research Foundation: $20,000.

Wobbrock, J.0. (2006). Support for research on new input and interaction techniques, assistive technologies, mobile
computing interfaces, and other areas of HCI. Intel Labs Seattle: $25,000.

University of Washington Research Funding

CREATE

ae

isCHooL

COMOTION

RRF

Wobbrock, J.0. (2020). One-time founders’ disbursement for accessibility research. University of Washington Center for
Research and Education on Accessible Technology and Experiences: $40,000.

Wobbrock, J.0. (2020). “First impressions of news-like articles.” University of Washington Center for an Informed Public:
$3500.

Wobbrock, J.0. (2016). “Furthering Ability-Based Design: Simulating motor-impaired mouse movement for evaluating the
accessibility of user interfaces.” University of Washington Information School: $10,000.

Wobbrock, J.0. (2014). Presidential Entrepreneurial Faculty Fellow. University of Washington CoMotion: $10,000.

Landay, J.A. and Wobbrock, J.0. (2008-2009). “Beyond speech recognition: Harnessing the power of voice for effective
control of computer interfaces.” University of Washington Royalty Research Fund: $38,000.
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Commercialization Financing

vC

SVB

vC

Colleran, W.T. and Wobbrock, J.0. (2015). Second-round venture capital financing for AnswerDash. Voyager Capital, Summit
Capital, Arnold Ventures, WRF Capital, W Fund, and one angel investor: $2,875,000.

Wobbrock, J.0. (2014). First-round venture debt financing for AnswerDash. Silicon Valley Bank: $1,000,000.

Wobbrock, J.0. and Ko, A.J. (2013). First-round venture capital financing for AnswerDash (formerly Qazzow). WRF Capital,
Voyager Capital, W Fund, Summit Capital, Arnold Ventures, and five angel investors: $2,540,000.

W FUND Wobbrock, J.0. and Ko, A.J. (2013). Seed financing for AnswerDash (formerly Qazzow). W Fund: $500,000.

c4¢

Wobbrock, J.0., Ko, A.J. and Chilana, P.K. (2011). “Chime: Bringing crowdsourced contextual help to the masses.”
Commercialization Gap Fund. University of Washington Center for Commercialization: $50,000.

ORIGINAL PRESS

Academic Press Coverage

1.

14.
15.

17.

18.
19.

20.
21.
22.

23.

Sara Hamidi. “UW iSchool professor begins work on an ability-based design toolkit for more accessible technology.” The Daily of the
University of Washington, February 11, 2021.

Anh Nguyen. “Jacob Wobbrock receives Google Inclusion Award to create accessibility toolkit.” UW Information School News,
December 16, 2020.

Staff. “University of Washington AccessComputing faculty co-found new research center devoted to accessible technology.”
AccessComputing News, July 29, 2020.

Nicole Ursprunger. “Microsoft invests $2.5M in UW CREATE, a center for accessible technology.” The Daily of the University of
Washington, July 6, 2020.

Paxtyn Merten. “Microsoft investment leads establishment of UW accessible tech center.” Puget Sound Business Journal, May 28,
2020.

Geoff Baker. “New UW center bankrolled by Microsoft aims to make technology more accessible to disabled people.” The Seattle
Times, May 28, 2020.

Kurt Schlosser. “Microsoft invests $2.5M in CREATE, a new center for accessible tech at the University of Washington.” GeekWire,
May 28, 2020.

Doug Parry. “Q&A with Jacob Wobbrock on UW’s new accessible technology research center.” UW Information School News, May
28, 2020.

Jackson Holtz. “UW launches new Center for Research and Education on Accessible Technology and Experiences with $2.5 million
investment from Microsoft.” University of Washington News, May 28, 2020.

Staff. “Faculty/staff honors: Housing association nod, honorary doctorate, distinguished fellow, best conference paper.” University
of Washington News, December 2, 2019.

Staff. “Allen School accessibility researchers past and present shine at ASSETS 2019.” UW Allen School News, November 6, 2019.
Rochelle Bowyer. “iSchool ACE Lab challenges the lack of accessibility in technology.” The Daily of the University of Washington,
October 28, 2019.

Doug Parry. “iSchool’'s Wobbrock honored for accessibility work on mobile touch screens.” UW Information School News,
September 30, 2019.

Doug Parry. “iSchool, UW make another strong showing at CHI.” UW Information School News, April 26, 2019.

Doug Parry. “Friedman, Wobbrock among 3 UW faculty to earn top honor in HCL.” UW Information School News, February 13, 2019.
Staff. “UW’s Jennifer Mankoff, Batya Friedman and Jacob Wobbrock elected to CHI Academy.” UW Allen School News, February 13,
2019.

Rebekah Denn. “In the era of spellcheck and auto-correct, does it matter that my son can’t spell?” The Washington Post, January 29,
2019.

Staff. “MSIM student digs into research on small icons, big data.” UW Information School News, December 7, 2017.

Herb Weisbaum. “UW student hopes to make touch screen technology accessible to more people.” KOMO Midday News, September
25, 2017.

Andrew Leibs. “Free Windows software to make PC more accessible.” ThoughtCo.com, July 31, 2017.

Staff. “New leader takes helm of popular Informatics program.” UW Information School News, July 27, 2017.

Arunabh Satpathy. “Why the United Airlines debacle was just bad service design.” Medium.com, May 4, 2017.

Staff. “HCll alumnus Jacob Wobbrock to receive the SIGCHI Social Impact Award at CHI 2017.” Human-Computer Interaction Institute
News & Events, Carnegie Mellon University, May 2, 2017.

Staff. “Slide to unlock.” Interactive Feature for the University of Washington Be Boundless Campaign, April 3, 2017.

Tamanna Mishra. “Multitasking is certainly possible, but only if done right.” YourStory, March 1, 2017.

Staff. “Wobbrock, MAD Lab make technology accessible for all.” UW Information School News, February 21, 2017.

Staff. “Jacob Wobbrock honored with SIGCHI Social Impact Award.” UW Information School News, February 17, 2017.

Aysha Khan. “How Project Sidewalk is making DC more accessible.” Technical.ly, November 30, 2016.

IANS. “Baidu’s Deep Speech 2 recognition software can write text messages faster than humans: Study.” BGR India, August 30, 2016.
IANS. “Smartphone speech recognition software can write three times faster than humans.” Ummid.com, August 29, 2016.

Carmen Triola. “This speech recognition software is much faster than human typists.” Mashable, August 29, 2016.

Abhimanyu Ghoshal. “Stanford speech recognition study suggests you should give dictation apps a chance.” TNW Insider, August
27,2016.

Nick Lavars. “Hey Siri, study says speech recognition software blitzes humans at texting.” New Atlas, August 26, 2016.
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Jasmine Solana. “Quick pro quo: Software writes text 3x faster than any human can.” Futurism, August 25, 2016.

Staff. “Study: Talking to your smartphone is 3X faster than typing.” UW Information School News, August 25, 2016.

Alex Perala. “Dictation faster, more accurate than texting: Study.” Mobile ID World, August 24, 2016.

Eric David. “Voice recognition now faster and more accurate than typing, says Stanford study.” SiliconANGLE, August 24, 2016.
Adam Rowe. “Study: Voice recognition software officially types better than humans.” Tech.Co, August 24, 2016.

Luke Dormehl. “Smartphone speech recognition can text 3 times faster than you can type.” Digital Trends, August 24, 2016.

Aarti Shahani. “Voice recognition software finally beats humans at typing, study finds.” All Things Considered, NPR News, August
24, 2016.

Bjorn Carey. “Smartphone speech recognition can write text messages three times faster than human typing.” Stanford News,
August 24, 2016.

Michele Debczak. “8 ways to refresh during your lunch break.” Mental Floss, June 21, 2016.

lan Mills. “Meditation in the workplace - Making staff more productive.” Huffpost Business, May 24, 2016.

Staff. “Smart Touch accessibility work earns Best Paper Award at CHI.” UW Information School News, March 17, 2016.

Staff. “Best paper awards for the iSchool at CHI.” UW Information School News, March 10, 2015.

Harry Bradford. “These 4 genius hacks let you use an iPhone with gloves on.” The Huffington Post, Tech section, January 26, 2015.
University of Washington Continuing Education. “UW Master of Human-Computer Interaction + Design.” December 10, 2014.
Michelle Burbick. “A millennial minute: My take as a young, digital worker.” No Jitter: Insight for the Connected Enterprise,
November 17, 2014.

Erin Van Bronkhorst. “UW names 5 profs to be key mentors for health care enterprise.” Puget Sound Business Journal, July 2, 2014.
Staff. “Wobbrock and Ko appointed 2014 Presidential Entrepreneurial Faculty Fellows.” UW Information School News, June 30, 2014.
Clare LaFond. “UW appoints 2014 Presidential Entrepreneurial Faculty Fellows.” UW Center for Commercialization News, June 30,
2014.

Staff. “David McDonald to chair HCDE; new HCI faculty bring data visualization and design expertise.” UW Information School News,
June 20, 2014.

Staff. “Jacob Wobbrock receives Google Faculty Research Award.” UW Information School News, March 3, 2014.

Elisha Goldstein. “New research says mindful-multitasking leads to more focus and calm.” The Huffington Post, Healthy Living
section, May 7, 2013.

Nic Halverson. “Gesture reader lets blind decipher documents.” Discovery News, May 1, 2013.

Zahra Barnes. “Overwhelmed? (Don’t answer that.) Meditation will help. Stay with us here.” Self Magazine, May 2013, p. 120.

Amy Busch. “Meditations on the Information Age.” The Daily of the University of Washington, April 30, 2013.

Douglas Eby. “Creative thinking and popular psychology books.” Psych Central, December 19, 2012.

Linda Melone. “12 gifts of good health.” The Costco Connection 27 (12), December 2012, p. 65.

Maria Konnikova. “The power of concentration.” The New York Times, December 15, 2012, p. SR8.

Will Knight. “What comes after the touch screen?” M.L.T. Technology Review, October 11, 2012.

Staff. “Jacob Wobbrock awarded $500K NSF grant to design more accessible mobile devices.” UW Information School News,
September 11, 2012.

UW TV. “University of Washington campus tour 2012.” August 29, 2012.

UW TV. “i0n the future.” August 10, 2012.

Anita Bruzzese. “Meditation can keep you more focused at work, study says.” USA Today, Money section, July 8, 2012.

Mdnica Guzman. “No app for applying ourselves mindfully: Drowning in tech distractions? Meditation can help.” The Seattle Times,
June 16, 2012.

Molly Brown. “New research: Meditation makes you a better geek.” GeekWire, June 13, 2012.

Peter Kelley. “Mindful multitasking: Meditation first can calm stress, aid concentration.” University of Washington News, June 13,
2012,

Jim Giles. “Touchscreens learn your habits to help you type faster.” New Scientist, May 30, 2012.

Staff. “UW President Michael Young attends dub retreat.” UW CSE News, April 27, 2012.

Joon Yi. “Two UW students named Facebook Fellows.” The Daily of the University of Washington, February 22, 2012.

Todd Bishop. “Better typing while walking, and other cool stuff from UW.” GeekWire, October 20, 2011.

Eric Smalley. “Portico takes tablets off-screen.” C|NET News, October 12, 2011.

Duncan Graham-Rowe. “Taking touch beyond the touch screen.” M.L.T. Technology Review, September 23, 2011.

June Simms. “A better computer mouse cursor for the disabled.” Voice of America, Science and Technology section, April 17, 2011.
Mark Gibbs. “Improved mouse control for users with disabilities.” PC World, Business Center section, April 16, 2011.

Mark Huffman. “Free software makes using a mouse easier: Designed for people with motor disabilities.” ConsumerAffairs.com,
April 13, 2011.

Staff. “Pointing Magnifier and Angle Mouse — Mouse apps for older computer users.” Bill Mullins’ Weblog, April 13, 2011.

Staff. “Making mouse clicking easier.” Kurzweil Network, April 11, 2011.

Roblimo. “Free software helps disabled use mouse.” Slashdot.com, Hardware section, April 10, 2011.

Darren Quick. “Researchers tackle mouse control from a different angle.” New Atlas, April 10, 2011.

Catherine O’Donnell. “Free software makes computer mouse easier for people with disabilities.” University of Washington News,
April 7, 2011.

Staff. “UW, iSchool dominate CHI awards.” UW Information School News, April 5, 2011.

Staff. “Record year for iSchool, dub at CHI 2011.” UW Information School News, February 17, 2011.

Staff. “Shaun Kane: Success by design.” UW Information School News, November 8, 2010.

Staff. “Drs. Ko, Wobbrock earn best paper at VL/HCC.” UW Information School News, September 24, 2010.

Hannah Hickey. “Deaf, hard-of-hearing students do first test of sign language by cell phone.” University of Washington News, August
19, 2010. Story picked up by KING 5 and KCPQ 13 local television news.
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Jean Patterson. “Junior faculty blaze path forward for iSchool.” UW Information School News, July 16, 2010.

Justin Rattner. Research@Intel Day 2010 keynote with Intel CTO Justin Rattner, June 30, 2010.

CmdrTaco. “Demo of laptop/tabletop hybrid Ul.” Slashdot.com, Hardware section, April 14, 2010.

KING 5 News. “UW student named Facebook Fellow.” KING5.com, Local News section, April 14, 2010.

Larry Larsen. “Using your voice to paint.” Channel g from MSDN. April 1, 2010.

Nick Eaton. “Tabletop Ul, wireless power and more from Intel Labs Seattle.” Seattle Post-Intelligencer Blogs. September 30, 2009.
Staff. “Tuning technology to special needs.” UW Information School News, May 28, 2009.

Larry Greenemeier. “Microsoft tries to get a grip on touch computing with Surface.” Scientific American, 60-Second Science Blog,
April 11, 2009.

Ina Fried. “Microsoft puts finger on better gestures.” CNET News, April 6, 2009.

lvanhoe Newswire. “Pimp my program: Help for the disabled.” Television news release, March 2009.

Richard Seven. “Researchers work on developing sign language for cellphones.” The Seattle Times, December 2, 2008.

Richard Seven. “UW creates a computer mouse driven by sound.” The Seattle Times, October 6, 2008.

Robert P. Bennett. “Squaring off with EdgeWrite.” Disaboom, Tech & Tools section, September 23, 2008.

Lee Bruno. “An interface for your eyes only.” The Guardian (U.K.), August 27, 2008.

Hannah Hickey. “Signing by cell: Can you see me now?”” University of Washington News, August 21, 2008.

Hannah Hickey. “For your eyes only: Custom interfaces make computer clicking faster, easier.” University of Washington News, July
15, 2008.

Staff. “The Dobbs Challenge contest winners announced.” Gamasutra.com, June 19, 2008. Mr. Spiff's Revenge by POW Studios,
which heavily utilizes my $1 gesture recognizer, wins Best Windows Game.

Lynne Harris. “NISH recognizes college engineers for inventions designed to help people with disabilities in the workplace.” National
press release, June 11, 2008.

Staff. “iSchool garners three Best Paper Awards at CHI 2008.” UW Information School News, April 3, 2008.

Virginia Gold. “SIGCHI announces Best of CHI 2008 award winners.” ACM News Release, April 3, 2008.

Staff. “Dominating DUB.” Etc: Campus News & Notes. University Week 25 (18), February 28, 2008, p. 3.

Staff. “ComPUTER: Malen mit der Stimme.” Der Spiegel 43, October 22, 2007, p. 215.

Patrick Pettibon. “CMU, Pitt receive $15 million research grant.” The Tartan, August 28, 2006.

Holly Witteman. “Perspectives on CHI 2006.” SIGCHI Bulletin 38 (3), July 2006.

lvanhoe Broadcast News. “Hi-tech typing.” Television news release, October 2005.

Vicki Contavespi. “NISH announces winners of 2004-2005 National Scholar Awards for Workplace Innovation & Design.” National
press release, May 2005.

Byron Spice. “Text with an edge.” Pittsburgh Post-Gazette, Monday, November 29, 2004, p. A-6. Full-page feature.

Todd Bishop. “Microsoft DemoFest offers look at latest university research.” Seattle Post-Intelligencer, August 3, 2004.

Staff. “Prototype: Write steady.” M.L.T. Technology Review 108 (8), August 1, 2005, p. 27.

Staff. “Science honors.” Pittsburgh Post-Gazette, Science & Environment section, Monday, July 4, 2005, p. A-6.

Staff. “Personal mention.” Carnegie Mellon 8% x 11 News 15 (46), June 9, 2005.

Steve August. “Debugging the user code, part 2: Integrating users into product development.” productmarketing.com Magazine 2
(1), January/February 2004, pp.17-23.

Alison Overholt. “Sidebar: Pardon the interruption.” Fast Company Magazine 63, October 2002, p. 118.

Entrepreneurship Press Coverage

1.

10.

12.
13.
14.
15.
16.

17.

Taylor Soper. “UW spinout AnswerDash, a contextual Q&A service for customer support, acquired by CloudEngage.” GeekWire, June
23, 2020.

Staff. “CloudEngage acquires Seattle-based AnswerDash, expanding personalization capabilities to include Al powered self-service
support.” PR Newswire, June 23, 2020.

Data Bridge Market Research. “Global customer self-service software market 2017: Top key manufacturers are Microsoft
Corporation, SAP SE, Verint Systems, Inc., Recursive Labs, Inc., Inbenta Technologies, Inc., ANSWERDASH, Salesforce.com.” openPR,
November 7, 2017.

Sam Sawchuk. “Meet Jacob O. Wobbrock | An entrepreneur focused on interactive solutions that improve the user and customer
experience.” The Huffington Post, December 6, 2016.

Dom Nicastro. “What’s in a name: PlacelQ, AnswerDash, Redbooth.” CMSWire, October 22, 2015.

Rachel Lerman. “Tech Spotlight: AnswerDash solves your confusion when using websites.” The Seattle Times, September 20, 2015.
Taylor Soper. “UW spinout AnswerDash raises $2.9M to support growth of online contextual help platform.” GeekWire, September
14, 2015.

Michael Guta. “AnswerDash earns ‘Cool Vendor’ status from Gartner.” TMCnet, Call Center Services Featured Article, July 20, 2015.

Kristina Knight. “Ad Roundup: Platforms to protect data, give answers.” BizReport, July 9, 2015.

AnswerDash. “Gartner names AnswerDash a ‘Cool Vendor’ in CRM Customer Service and Support, 2015.” Marketwired, July 9, 2015.
Paul N. Luvera. “Advice from the son of a lawyer and thoughts about expert witnesses.” Plaintiff Lawyer Tips, July 5, 2015.

Adam Bryant. “Jake Wobbrock of AnswerDash: Lead with strengths, and weaknesses.” The New York Times, June 30, 2015.

John Cook. “Tech Moves: Ex-Impinj CEO tapped for top post at AnswerDash.” GeekWire, June 3, 2015.

AnswerDash. “AnswerDash appoints William Colleran as new Chief Executive Officer.” Marketwired, June 3, 2015.

Staff. “People on the move: William Colleran, Ph.D.” Seattle Business Magazine, June 2, 2015.

Maurice Nagle. “Contact Center Analytics week in review: Toshiba, SAS, AnswerDash and more.” Contact Center Analytics Review,
May 9, 2015.

Casey Houser. “AnswerDash matches customer concerns with website and app UX.” Contact Center Analytics Review, May 5, 2015.
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Staff. “AnswerDash launches new web analytics features.” destinationCRM.com, April 23, 2015.

AnswerDash. “AnswerDash analytics provides instant insight into web users’ behaviors.” Marketwired, April 23, 2015.

Olive Huang, Jenny Sussin, Steve Blood, Brian Manusama, Jim Davies, Michael Maoz, Drew Kraus. “Cool Vendors in CRM customer
service and support, 2015.” Gartner, April g, 2015.

Staff. “The evolution of an iSchool startup.” UW Information School News, April 7, 2015.

Steven Goldsmith. “AnswerDash aims to make your website smarter.” Puget Sound Business Journal, March 20, 2015.

lan Barker. “Web app self-service reduces support queries and cuts costs.” BetaNews, February 17, 2015.

AnswerDash. “AnswerDash reports customers experience an average cost savings of $20K a year in customer support.”
Marketwired, February 12, 2015.

John Cook. “Tech moves...” GeekWire, January 27, 2015.

AnswerDash. “AnswerDash announces new hire Kevin Knoepp as Vice President of Engineering.” Marketwired, January 22, 2015.
Rieva Lesonsky. Cooking lessons for startups, video contests and more. SmallBizDaily, December 20, 2014.

lan Barker. “Self service platform helps cut online help desk requests.” BetaNews, December 18, 2014.

Staff. “AnswerDash integrates with Zendesk.” destinationCRM.com, December 18, 2014.

AnswerDash. “AnswerDash transforms Help Center into point-and-click contextual self-service platform with Zendesk integration.”
Marketwired, December 18, 2014.

Derek Schou. “Ease the pressure on your support team with new AnswerDash integration.” Website Magazine, December 17, 2014.
Paula Bernier. “Making websites pay off.” TMCnet, December 4, 2014.

Derek Schou. “Don’t lose out on holiday conversions with a slow site.” Website Magazine, November 10, 2014.

Staff. “A dubious honor for IRS.gov, cyber-training priorities, worldwide warrants and more.” Federal Computer Week, November
7, 2014.

lan Barker. “Usability survey reveals the most frustrating websites.” BetaNews, November 7, 2014.

AnswerDash. “IRS.gov, Comcast.com and CenturyLink.com are 2014's most frustrating websites, according to AnswerDash’s website
usability survey.” Marketwired, November 7, 2014.

Allison Howen. “Q&A for every page of your site.” Website Magazine, October 13, 2014.

Paula Bernier. “AnswerDash makes websites more helpful.” TMCnet, Call Center Software Featured Article, October 8, 2014.

Barry Levine. “U. of Washington-spinoff AnswerDash launches to make everything on a Web page questionable.” VentureBeat,
October 8, 2014.

AnswerDash. “U.S. Green Building Council selects AnswerDash’s contextual website help technology to power USGBC.ORG.”
Marketwired, October 8, 2014.

Jake Wiederrich. “Sound Startups.” KIRO 7 News Special, October 4, 2014.

Matt Mullen. “AnswerDash provides ‘first line of defense’ for website customer service inquiries.” 451 Research, Impact Report,
August 21, 2014.

Taylor Soper. “New record: University of Washington spun out 18 startups last year.” GeekWire, July 2, 2014.

Sam Becker. “Bright idea: UW-spawned platform makes websites more responsive.” Seattle Business Magazine 25 (7), July 2014.
Clare LaFond. “University of Washington launches record 18 start-ups in FY14; UW ranks third in nation for number of companies
spinning out of a university.” UW Center for Commercialization News, June 28, 2014.

Benjamin Romano. “Stuck on Website ‘Help Island”? First UW iSchool Spinout Has the Answer.” Xconomy, May 23, 2014.

Taylor Soper. “UW spinout AnswerDash launches, names ex-Drugstore.com CEO Dawn Lepore to board.” GeekWire, May 20, 2014.
Staff. “Qazzow becomes AnswerDash.” Northwest Innovation, May 20, 2014.

Qazzow. “Qazzow changes name to AnswerDash and welcomes new board of directors and advisory board members.” PRWeb, May
20, 2014.

Jay Sommerville. “Sound Startups” 30-second spot featuring AnswerDash, Moz, and Redfin. KIRO 7 News. First aired April 21, 2014.
Taylor Soper. “Husky Pride: Check out these 5 startups founded by University of Washington grads, professors.” GeekWire, April 16,
2014.

Joe Veyera. “iSchool spinout receives funding for Q&A technology.” The Daily of the University of Washington, January 5, 2014.
John Cook. “Startup Hall: University of Washington looks to transform old law school into magnet for startups.” GeekWire,
December 17, 2013.

John Cook. “UW spin-out Qazzow scores $2.4M to bolster customer service on e-commerce sites.” GeekWire, December 16, 2013.
Emily Parkhurst. “Helping ‘help’: UW startup gets $2.4M to provide smarter in-app help.” Puget Sound Business Journal, December
16, 2013.

Staff. “Qazzow lands $2.4M.” Northwest Innovation, December 16, 2013.

Qazzow. “Qazzow secures $2.4 million in Series A financing.” PRWeb, December 16, 2013.

Gregg Bayes-Brown. “Institutions at the heart of the west coast success story.” Global University Venturing News, November 18,
2013.

Gregg Bayes-Brown. “W Fund answers Qazzow with $500k.” Global University Venturing News, November 6, 2013.

John Cook. “UW spin out Qazzow scores $500,000, helps customers get questions answered on e-commerce sites.” GeekWire,
November 5, 2013.

Clare LaFond. “UW spin out Qazzow receives seed investment from W Fund.” UW Center for Commercialization News, November
5, 2013.

Staff. “iSchool startup Qazzow receives seed investment from W Fund.” UW Information School News, November 5, 2013.

Staff. “Qazzow scores $500,000 seed investment.” UW CSE News, November 5, 2013.

Clare LaFond. “C4C New Ventures Facility recognized among world’s top business incubators.” UW Center for Commercialization
News, October 8, 2013.

Taylor Soper. “Innovation Showcase: E-commerce, learning and medical ventures in the spotlight.” GeekWire, January 22, 2013.
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Coursera.org

Creator / Instructor MOOC

University of Washington

Creator / Instructor INSC 599
Creator / Instructor IMT 565
Creator / Instructor INFO 463
Instructor INSC570
Instructor INSC 571
Instructor CSE 590W
Instructor IMT 540
Instructor INFO 470
Instructor INFO 444

Carnegie Mellon University

Creator HCI 291
TA HCI 413
Stanford University

TA CS 247B
TA CS 201
TA CS147
Section Leader CS 106X
Section Leader CS 106A

INDUSTRY POSITIONS

Designing, Running, and Analyzing Experiments

Practical Statistics for HCI (Independent Study)
Designing Information Experiences

Input and Interaction

Research Design

Quantitative Methods in Information Science
Research Seminar: Accessibility

Design Methods for Interactive Systems
Research Methods in Informatics

Value Sensitive Design

HCI for Computer Scientists
Human Factors

Human-Computer Interaction: Contextual & Organizational Issues
Computers, Ethics & Social Responsibility

Introduction to Human-Computer Interaction Design
Programming Methodology and Abstractions

Programming Methodology

>25,000 learners since Feb. 2016

50+ students since Nov. 2010
Spr. 2016-2019, 2021

Spr. 2008-2009, 2012, 2016
Aut. 2006-2009, 2015

Win. 2018-2019, 2021

Spr. 2012

Aut. 2007-2009

Aut. 2010-2011, 2016

Spr. 2007

Spr. 2004
Aut. 2004

Spr. 1999
Win. 1999
Aut. 1998-1999
Spr. 1999
Aut. 1997

Industry Positions

Co-founder & Board Observer, AnswerDash - Seattle, WA (Feb. 2018 - June 2020)
Co-founder & Chief Experience Officer (C.X.0.), AnswerDash - Seattle, WA (Dec. 2015 - Feb. 2018)
Co-founder & Chief Scientist, AnswerDash - Seattle, WA (May - Dec. 2015)

Co-founder, President & C.E.O., AnswerDash - Seattle, WA (Sept. 2012 - May 2015)
Research Intern, Microsoft Research — Redmond, WA (May - Aug. 2003)

User Interface Contractor, Google - Mountain View, CA (Feb. - May 2001)

Senior User Interface Design-Engineer, DoDots - Sunnyvale, CA (June 2000 - Feb. 2001)
User Interface Design-Engineer, DoDots - Mountain View, CA (Oct. 1999 - June 2000)
Technical Intern, Intel-Mattel Smart Toy Lab - Portland, OR (June - Sept. 1999)

1.

2.

3.

4.

5.

6.

7.

8.

9.

10. Technical Intern, Intel - Hillsboro, OR (June - Sept. 1997)
Technology Consulting

1. Technical Consultant, Natural Input Solutions - Toronto, ON (Oct. 2008 - Oct. 2009)
2. Research Consultant, Microsoft Research — Redmond, WA (Jan. - Oct. 2008)
3. Usability Consultant, Ingrian Networks — Redwood City, CA (May - Sept. 2002)

Expert Witness

Apple v. Qualcommt[U.S. #8,683,362]: Baker Botts (Nov. 2018 - June 2019)"
Apple v. Qualcomm?[U.S. #8,665,239]: Baker Botts (Oct. 2018 - Aug. 2019)"

Qualcommt v. Apple [U.S. #8,497,928]: Quinn Emanuel (Apr. 2018)

HTC!v. Philips [U.S. #RE44,006]: Perkins Coie (Dec. 2016 — Apr. 2018)"

Googlet v. BlackBerry [U.S. #8,411,845]: Mayer Brown (Nov. 2016 - Jan. 2017)"

Advanced Touchscreen & Gesture Technologies' v. Samsung [U.S. #8,717,303, U.S. #8,878,810]: Robins Kaplan (Apr. 2015 - Dec. 2016)"
BlackBerry v. Typo Productst [U.S. #7,629,964, U.S. #D685,775]: The Taillieu Law Firm (Jan. - Feb. 2014)

HTC v. Apple [U.S. #6,473,006, U.S. #7,020,849]: Finnegan Henderson (Dec. 2011 - July 2012)

Apple v. HTC' [U.S. #5,9046,647]: Keker Van Nest (Sept. 2011 - Jan. 2012)

HTC v. Apple [U.S. #5,541,988]: Finnegan Henderson and Keker Van Nest (June 2010 - June 2011)

F&G Research v. Microsoft! [U.S. #5,313,229]: K&L Gates (Oct. - Nov. 2007)
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tRetained by *Inter partes review (IPR)
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PRESENTATIGNS

Invited Research Talks

1.

“Hypertext, social media, and civic engagement: How hypertext is ruining the world, and might just save it.” (2020). Opening keynote
address, ACM Workshop on Human Factors in Hypertext (HUMAN "20). Virtual Event.

“Ability-based design.” (2020). Invited presentation, COMP 6620: User Interface Design and Evaluation, Auburn University. Auburn, AL.
“Research contributions in HCI in a pandemic.” (2020). Invited presenter and panelist, SummerPIT Workshop on Post-COVID
Empirical Methods, Aarhus University. Aarhus, Denmark.

“Situationally aware mobile devices for overcoming situational impairments.” (2019). Opening keynote address, ACM Symposium
on Engineering Interactive Computing Systems. Valencia, Spain.

“Recognizing and designing gestures for user interfaces.” (2019). Invited presentation, 05-640: Interaction Techniques, Carnegie
Mellon University. Pittsburgh, PA.

“Addressing situationally-induced impairments and disabilities in mobile HCI.” (2019). Invited lecture, Seminar on People, Computers
and Design, Stanford University. Stanford, CA.

“Ability-Based Design: Designing for all people’s abilities and situations.” (2018). Distinguished lecture, Technology and Social
Behavior Program, Northwestern University. Evanston, IL.

“Ability-Based Design: Elevating ability over disability in accessible computing.” (2017). SIGCHI Social Impact Award talk, ACM
Conference on Human Factors in Computing Systems. Denver, CO.

“Ability-Based Design: Elevating ability over disability in accessible computing.” (2017). Invited lecture, Michigan Interactive and
Social Computing Seminar, University of Michigan. Ann Arbor, MI.

“Ability-Based Design: Elevating ability over disability in accessible computing.” (2017). Invited lecture, Luxembourg Institute of
Science and Technology. Belval [ Esch-sur-Alzette, Luxembourg.

“Input for people with motor impairments.” (2016). Invited talk, UW CSE MSR Summer Institute on Expanding Accessibility Research.
Alderbrook Resort, Union, WA.

“From plastic to pixels: In pursuit of effective touch-typing on touch screens.” (2012). Research presentation, Microsoft Research.
Redmond, WA.

“Back to basics: Making pointing accessible.” (2011). Invited lecture, Seminar on People, Computers and Design, Stanford University.
Stanford, CA.

“Flipping the burden: Making computers accessible with everyday input devices.” (2008). Distinguished lecture, School of Computer
Science, Carnegie Mellon University. Pittsburgh, PA.

“Flipping the burden: Towards ability-based design.” (2008). Invited speaker, HClI Seminar, Computer Science Department,
University of lllinois—Urbana-Champaign. Champaign, IL.

“Accessible handheld and desktop text entry for people with motor impairments.” (2005). Award presentation, NISH National
Training and Achievement Conference. New Orleans, LA.

“Imagine EdgeWrite.” (2005). Invited demonstration, Microsoft Research Tech Fair, Library of Congress. Washington, D.C.

Presentations to Industry or Government

1.

“UW CREATE.” (2020). Invited presentation hosted by Microsoft Chief Accessibility Officer Jenny Lay-Flurrie for the Microsoft Annual
Auction, Microsoft Corporation. Redmond, WA.

“Technology and disability.” Ideagen Global podcast interview. (2019). August 23, 2019. Duration: 36 min.

“Ability-Based Design.” (2019). Invited presentation at Microsoft’s Annual Ideagen Global Innovation 2030 Summit, followed by a
panel discussion on accessible technology. Redmond, WA.

“The Mobile and Accessible Design Lab.” (2018). Presentation to the Sr. Director of University Research and Collaboration, Intel
Corporation. Seattle, WA.

“Radical Personalization: Walk the line or be left behind?” (2018). Invited presentation / panelist, iAffiliates Day, University of
Washington Information School. Seattle, WA.

“Ability-Based Design: Making technologies match all people’s abilities and context.” (2018). Invited speaker, Puget Sound SIGCHI.
Seattle, WA.

“Research projects from the Mobile + Accessible Design Lab.” (2017). Presentation to the Chief Accessibility Officer of Microsoft
Corporation and the Chief Scientist of Microsoft Research. Redmond, WA.

“Research projects from the Mobile + Accessible Design Lab.” (2017). Presentation to the Director of Inclusive Hiring and
Accessibility, Microsoft Corporation. Redmond, WA.

“The five F’s for successful university startups.” (2015). Invited panelist, visit to New Ventures Facility by Washington State
representatives and senators. Seattle, WA.

“How to get website self-service right.” (2015). Invited speaker, WritersUA West User Assistance Boot Camp. Seattle, WA.

“How millennials are shaping the future of customer service.” (2015). Invited speaker, Support and Service Management Consortium.
Seattle, WA.

“AnswerDash.” (2014). Invited speaker, Western Regional State Small Business Credit Initiative Meeting. Seattle, WA.

“How technology research compares to doing a tech startup.” (2014). Invited panelist, Human-Computer Interaction Institute 20th
Anniversary Celebration, Carnegie Mellon University. Pittsburgh, PA.

“Research outside academia.” (2014). Invited panelist, DUB Annual Retreat. Seattle, WA.

“Bootstrapped-to-public: The entrepreneurial path.” (2014). Invited panelist, UW Foster School of Business and Stanford Graduate
School of Business. Seattle, WA.

“AnswerDash.” (2014). Presenter, UW Center for Commercialization New Ventures Facility Media Event. Seattle, WA.
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“AnswerDash.” (2014). Invited speaker, Seattle Tech Meetup. Seattle, WA.

“AnswerDash.” (2014). Keynote speaker, UW Information School iAffiliates Day. Seattle, WA.

“Qazzow.” (2013). Invited speaker, UW Information School All-Board Meeting. Seattle, WA.

“Qazzow: Sales, savings, and insights for e-commerce.” (2013). Presenter, University Research and Entrepreneurship Symposium
(URES "13). Boston, MA.

“Qazzow: Sales. Savings. Insights.” (2013). Presenter, Technology Alliance Winter 2013 Innovation Showcase. Seattle, WA.
“Understanding gestures in user interfaces.” (2010). Invited speaker, WritersUA Conference on Software User Assistance. Seattle,
WA.

“Making computers accessible with everyday input devices.” (2009). Invited speaker, WritersUA Conference on Software User
Assistance. Seattle, WA.

“Flipping the burden: Making computers accessible with everyday input devices.” (2008). Keynote speaker, InfoCamp. Seattle, WA.

Conference Paper Presentations

1.

10.

1.

12.

13.
14.

15.

16.

17.

18.

19.

20.

“Isolating the effects of web page visual appearance on the perceived credibility of online news among college students.” (2019).
ACM Conference on Hypertext and Social Media. Hof, Germany.

“TapSongs: Tapping rhythm-based passwords on a single binary sensor.” (2009). ACM Symposium on User Interface Software and
Technology. Victoria, British Columbia.

“The Angle Mouse: Target-agnostic dynamic gain adjustment based on angular deviation.” (2009). ACM Conference on Human
Factors in Computing Systems. Boston, MA.

“User-defined gestures for surface computing.” (2009). ACM Conference on Human Factors in Computing Systems. Boston, MA.
“An error model for pointing based on Fitts' law.” (2008). ACM Conference on Human Factorsin Computing Systems. Florence, Italy.
“A comparison of area pointing and goal crossing for people with and without motor impairments.” (2007). ACM Conference on
Computers and Accessibility. Tempe, AZ.

“Gestures without libraries, toolkits or training: A $1 recognizer for user interface prototypes.” (2007). ACM Symposium on User
Interface Software and Technology. Newport, RI.

“An alternative to push, press, and tap-tap-tap: Gesturing on an isometric joystick for mobile phone text entry.” (2007). ACM
Conference on Human Factors in Computing Systems. San Jose, CA.

“From letters to words: Efficient stroke-based word completion for trackball text entry.” (2006). ACM Conference on Computers
and Accessibility. Portland, OR.

“In-stroke word completion.” (2006). ACM Symposium on User Interface Software and Technology. Montreux, Switzerland.
“Few-key text entry revisited: Mnemonic gestures on four keys.” (2006). ACM Conference on Human Factors in Computing Systems.
Montreal, Quebec.

“Trackball text entry for people with motor impairments.” (2006). ACM Conference on Human Factors in Computing Systems.
Montreal, Quebec.

“Maximizing the guessability of symbolic input.” (2005). ACM Conference on Human Factors in Computing Systems. Portland, OR.
“Text entry from power wheelchairs: EdgeWrite for joysticks and touchpads.” (2004). ACM Conference on Computers and
Accessibility. Atlanta, GA.

“Writing with a joystick: A comparison of date stamp, selection keyboard and EdgeWrite.” (2004). Graphics Interface. London,
Ontario.

“EdgeWrite: A stylus-based text entry method designed for high accuracy and stability of motion.” (2003). ACM Symposium on User
Interface Software and Technology. Vancouver, British Columbia.

“Exploring edge-based input technigues for handheld text entry.” (2003). IEEE Conference on Distributed Computing Systems
Workshops. Providence, RI.

“WebThumb: Interaction techniques for small-screen browsers.” (2002). ACM Symposium on User Interface Software and
Technology. Paris, France.

“Put your best face forward: Anthropomorphic agents, e-commerce consumers, and the law.” (2000). ACM Conference on
Autonomous Agents. Barcelona, Spain.

“Liability for autonomous agent design.” (1998). ACM Conference on Autonomous Agents. Minneapolis, MN.

UW Internal Research Talks

1.
2.

v

O N o

o
o

“UW CREATE.” (2020). Celebration of Accessibility, University of Washington.

“Challenges and obligations of deploying and supporting assistive technologies from academic research.” (2020). AccessComputing
Partner Meeting, University of Washington.

“Lasting impact: A panel with 3 recent iSchool award winners.” (2019). Research Symposium, University of Washington Information
School.

“Ability-Based Design: Elevating ability over disability in accessible computing.” (2017). DUB Seminar, University of Washington.
“Ability-Based Design: Elevating ability over disability in accessible computing.” (2017). Research Symposium, University of
Washington Information School.

“From plastic to pixels: In pursuit of effective touch-typing on touch screens.” (2012). DUB Seminar, University of Washington.
“Back to basics: Making pointing accessible.” (2011). DUB Seminar, University of Washington.

“Accessing the world: Projects by the iSchool’s AIM Research Group.” (2009). Board of Regents Meeting, University of Washington.
“Overview of the AIM Research Group.” (2009). All-Board Meeting, University of Washington Information School.

“Making computers accessible with everyday input devices.” (2009). Research Conversation, University of Washington Information
School.
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“User-defined vs. researcher-defined gestures.” (2009). DUB Seminar, University of Washington.

“An error model for pointing based on Fitts’ law.” (2008). DUB Seminar, University of Washington.

“Achieving fundamental improvements in computer access.” (2008). Design Machine Group, University of Washington Architecture
Department.

“Movement, input and errors.” (2007). DUB Seminar, University of Washington.

“Improving the accessibility of mobile devices for motor and situational impairments.” (2007). Invited Speaker, iEdge Conference,
University of Washington ASIS&T Chapter.

“EdgeWrite text entry and mobile accessibility.” (2006). Founders’ Board Meeting, University of Washington Information School.

RESEARCH ADVISING

Ph.D. Advisees

1. Judy Kong, Advisor, Information Science, 2020 - present.

2. Mingyuan “Jason” Zhong, Co-advisor with James A. Fogarty, Computer Science, 2019 — present.

3.  Anastasia Schaadhardt, Advisor, Information Science, 2019 — present.

4.  LisaElkin, Advisor, Computer Science, 2018 — present.

5. Ather Sharif, Co-advisor with Katharina Reinecke, Computer Science, 2018 — present.

6.  Mingrui “Ray” Zhang, Advisor, Information Science, 2017 — present.

7. Rachel Franz, Advisor, Co-advisor with Leah Findlater, Information Science, 2017 - present.

8.  Anne Spencer Ross, Co-advisor with James A. Fogarty, Computer Science, 2017 — 2021. First position as assistant professor at Bucknell
University.

9.  Abdullah Ali, Advisor, Information Science, 2016-2020. First position at Amazon Web Services.

10.  Alex Mariakakis, Co-advisor with Shwetak N. Patel, Computer Science, 2015-2019. First position as postdoctoral researcher at the
University of Washington and Sage Bionetworks.

1. Martez Mott, Advisor, Information Science, 2012-2018. First position as postdoctoral researcher at Microsoft Research.

12.  Katie O’Leary, Co-advisor with Wanda Pratt, Information Science, 2012-2017. First position at Google.

13.  Jessica J. Tran, Co-advisor with Eve Riskin and Richard E. Ladner, Electrical Engineering, 2011-2014. First position at Thomson Reuters.

14. Jeff Huang, Co-advisor with Susan Dumais, Information Science, 2011-2013. First position as assistant professor at Brown University.

15.  Abigail Evans, Co-advisor with Katie Davis, Information Science, 2010-2018. First position at Google.

16.  Shiri Azenkot, Co-advisor with Richard E. Ladner, Computer Science, 2009-2014. First position as assistant professor at Cornell Tech.

17.  Kristen Shinohara, Co-advisor with Wanda Pratt, Information Science, 2008-2017. First position as assistant professor at Rochester
Institute of Technology.

18. Parmit K. Chilana, Co-advisor with Amy J. Ko, Information Science, 2008-2013. First position as assistant professor at University of
Waterloo.

19. Shaun K. Kane, Co-advisor with Richard E. Ladner, Information Science, 2006-2011. First position as assistant professor at University of
Maryland—Baltimore County.

20. Susumu Harada, Co-advisor with James A. Landay, Computer Science, 2006-2010. First position at IBM Tokyo Research Lab.

21, Krzysztof Z. Gajos, Co-advisor with Daniel S. Weld, Computer Science, 2006-2008. First position as assistant professor at Harvard

University.

Postdoctoral Advisees

1.

Leah Findlater, The Information School, 2009-2011. First position as assistant professor at University of Maryland—College Park.

External Ph.D. Committees

1.

Eugene M. Taranta ll, dissertation committee, Computer Science, University of Central Florida, 2017-2020. First position at Northrop
Grumman.

Aakar Gupta, dissertation external reviewer, Computer Science, University of Toronto, 2017. First position as postdoctoral researcher
at the University of Waterloo.

James Clawson, dissertation committee, Human-Centered Computing, Georgia Institute of Technology, 2008-2012. First position as
postdoctoral researcher at Georgia Institute of Technology.

Internal Ph.D. Committees (non-advisees)+

Novswy

Dhruy Jain, dissertation GSR, Computer Science, 2020 - present.

Xiaoyi Zhang, dissertation committee, Computer Science, 2018. First position at Apple Research.

Dun-Yu Hsiao, dissertation GSR, Electrical Engineering, 2016-2017. First position at Zillow.

Charlie Matlack, dissertation GSR, Electrical Engineering, 2013-2014. First position at PotaVida.org.

Nicola Dell, dissertation committee, Computer Science, 2012-2015. First position as assistant professor at Cornelf Tech.
Hao LU, dissertation committee, Computer Science, 2012-2014. First position at Google.

Morgan Dixon, dissertation committee, Computer Science, 2012-2014. First position at Adobe Research.

4 At the University of Washington, a “GSR” is a “Graduate School Representative,” which is required for every doctoral dissertation defense.
The GSR’s role is to ensure both arigorous and a fair examination of the student.
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Suporn Pongnumkul, dissertation proposal GSR, Computer Science, 2011. First position at National Electronics and Computer
Technology Center, Thailand.

Michael Toomim, dissertation proposal committee, Computer Science, 2010-2013. Did not graduate.

Jaehong Chon, dissertation GSR, Electrical Engineering, 2009-2011. First position at Qualcomm.

Chandrika Jayant, dissertation committee, Computer Science, 2009-2011. First position at Nokia Research.

Colin Birge, dissertation proposal committee, Human-Centered Design & Engineering, 2008-2013. First position as business analyst at
the University of British Columbia.

Craig M. Prince, dissertation committee, Computer Science, 2007-2011. First position at Google.

Alan L. Liy, dissertation committee, Computer Science, 2007-2010. First position at Kiha Software.

Anna Cavender, dissertation committee, Computer Science, 2007-2010. First position at Google.

Neva Chemniavsky, dissertation committee, Computer Science, 2008-2009. First position as postdoctoral researcher at INRIA, France.
Jeffrey Bigham, dissertation committee, Computer Science, 2006-2009. First position as assistant professor at University of Rochester.
Jerrod A. Larson, dissertation GSR, Technical Communication, 2008-2009. First position at Boeing.

Jon DeShazo, dissertation GSR, Biomedical & Health Informatics, 2007-2009. First position as assistant professor at Virginia
Commonwealth University.

Other Research Advising
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12.

Lara Hattatoglu, Research Assistant, Human-Centered Design & Engineering major, 2020-2021.

Ying-Chao “Tony” Tung, Advisor, Ph.D.in Computer Science, 2016-2019. Departed with M.S. in Computer Science. First position at Asana.
Erin McAweeney, Research Assistant, MSIM, 2016-2018. First position at Google News.

Anya K. Hsu, Informatics Capstone and Research Assistant, 2016-2017. First position at Aerotek.

Dimitra Anastasiou, European Union Programme Horizon 2020, Luxembourg Institute of Science and Technology, 2017-2019.
Chinmay Nirkhe, Research Assistant, Lakeside Upper School, 2012. Enrolled as undergraduate, California Institute of Technology.
Phillip Pasqual, Research Assistant, Informatics major, 2011-2013.

Katie O’Leary, Research Assistant, 2010-2012. Enrolled in Information Science Ph.D. program, University of Washington.

Nelson Nogales, Research Assistant, 2010-2011. First position at ZAAZ.

Alex Jansen, Advisor, Ph.D. in Information Science, 2010-2013. Departed with M.S. in Information Science. First position at Revolv.
Tressa Johnson, Research Assistant, MLIS, 2009-2010.

Alex Jansen, NSF REU Scholar, Informatics major, 2009-2010. Enrolled in Information Science Ph.D. program, University of Washington.
Peter Kamb, NSF REU Scholar, Informatics major, 2009-2010. First position at Swype.

Eun Kyoung Choe, Ph.D. in Information Science, 2008-2009. Switched advisors after one year.

University of Washington

The Information School

Chair, HCI Faculty Search Committee: 2020-2021.

Ad hoc Reviewer, Open Search Committee: 2019.

Past-Chair, Elected Faculty Council (EFC): 2018-2019.

Chair, Elected Faculty Council (EFC): 2017-2018.

Chair-Elect, Elected Faculty Council (EFC): 2016-2017.

Chair, “HCl for Social Good” Faculty Search Committee: 2016-2017.

Faculty Champion, MSIM User Experience Specialization (5 years): 2013-2018.
Chair, MSIM Information Architecture & Organization Subcommittee: 2013-2014.
Member, Elected Faculty Council: 2011-2012.

Member, Ph.D. Admissions Committee (5 years): 2006-2011.

Member, Ph.D. Program Committee (4 years): 2007-2011.

Member, HCI Jr. Faculty Search Committee: 2007-2008.

Member, Recognition & Nomination Committee: 2006-2008.

Member, Social Committee: 2006-2007.

Center for Research and Education on Accessible Technology and Experiences (CREATE)

Founding Co-Director: 2020 - present.

Master of Human-Computer Interaction + Design (MHCI+D)

Member, Interdisciplinary Faculty Group: 2020-2021.

Chair, Master of HCl + Design: 2015-2016.

Co-Chair, Master of HCI + Design (2 years): 2013-2015.

Chair, Admissions Committee, Master of HCI + Design (4 years): 2014-2017.
Member, Admissions Committee, Master of HCI + Design: 2013.
Co-Founder, Master of HCI + Design (3 years): 2009-2012.
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DUB Group (design: use: build: )

Co-Chair, DUB Interdisciplinary Faculty Committee (2 years): 2013-2015.
Presenter, DUB State of the Union Address: 2012.

Co-Chair, DUB Annual Retreat: 2012.

Member, DUB Annual Retreat Planning Committee: 2008, 2011.
Member, DUB CHI Reception Planning Committee: 2009, 2011.

Invited Judge, Shobe Startup Prize: 2015.

CoMotion (tech transfer)

Invited Member, CoMotion Commercialization Committee for Software/IT: 2015-2016.

Carnegie Mellon University

Co-Creator, 15-291: HCl for Computer Scientists: 2003.
Member, Admissions Committee for Ph.D. in Human-Computer Interaction: 2002.

Industry Boards

Board Observer, AnswerDash: 2016-2020.

Chairman of the Board, AnswerDash: 2013-2015.

Advisor, Seattle InfoCamp Advisory Board: 2008-2012.

Advisor, Statewide Website Advisory Group (SWAG), Washington State Access to Justice Board: 2007-2009.

Other Service

Volunteer, Laurelhurst Elementary School Library: 2012-2013.

Service to My Field
External Tenure & Promotion Reviewer

Five (5) external T&P cases reviewed from 2016-2019:
o University of Florida
o Stanford University
o Cornell University
o Cornell Tech
o University of Waterloo

Journal Associate Editor

ACM Transactions on Computer-Human Interaction (ACM Press): 2012 - present.
Foundations and Trends in Human-Computer Interaction (Now): 2012-2015.
International Journal of Human-Computer Studies (Elsevier): 2010-2012.
Advances in Human-Computer Interaction (Hindawi): 2007-2010.

Conference Committees

General Co-Chair, ACM User Interface Software and Technology (UIST): 2022.
Conference Co-Chair, ACM Human Factors in computing Systems (CHI): 2020.t
Program Co-Chair, ACM User Interface Software and Technology (UIST): 2016.
Workshops Co-Chair, ACM Human Factors in Computing Systems (CHI): 2010.

Resigned after 12 months of service.

Program Committees (PCs)

ACM Human Factors in Computing Systems (CHI) (5 years): 2008-2009, 2011-2012, 2017.
ACM User Interface Software and Technology (UIST) (3 years): 2007, 2009, 2011.

ACM User Interface Software and Technology Visions track (UIST Visions): 2018.

ACM Computers and Accessibility (ASSETS) (4 years): 2008, 2010-2011, 2018.
Information Schools’ Conference (iConference): 2011.

Pervasive Computing (Pervasive): 2007.

Doctoral Consortia

Faculty Mentor, ACM Conference on Computers and Accessibility (ASSETS): 2007.
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Federal Grant Referee

National Science Foundation: Information and Intelligent Systems — Cyber-Human Systems: 2015.

Conference Session Chair

ACM Human Factors in Computing Systems (CHI):
o 2017: Improving touch interfaces
o 2009: Pointing and cursor techniques
o 2008: Tangibles: Input & output

ACM User Interface Software & Technology (UIST):
o 2017: Phones & watches
o 2016: Interaction techniques
o 2011: Pointing
o 2009: Mobile magic
ACM Computers and Accessibility (ASSETS):
o 2017: Memory impairments & motor impairments

ACM Hypertext & Social Media (HT):
o 2019: Search & browsing

Journal Peer-Reviewer

ACM Transactions on Computer-Human Interaction (TOCHI): 2006, 2008-2009, 2012-2017, 2019-2020.

PACM Interactive, Mobile, Wearable and Ubiquitous Technologies (IMWUT): 2017.
ACM Transactions on Accessible Computing (TACCESS): 2007-2008, 2011-2013.
ACM Transactions on Mathematical Software (TOMS): 2014-2015.

ACM Computing Surveys: 2008-2009.

Human-Computer Interaction Journal: 2003-2006, 2009.

|IEEE Transactions on Human-Machine Systems (THMS): 2014-2015.

International Journal of Human-Computer Studies (IJHCS): 2007-2008, 2010-2011.
International Journal of Human-Computer Interaction (IJHCI): 2012.

Foundations and Trends in Human Computer Interaction: 2011.

Mathematics and Social Sciences: 2012.

Ergonomics: 2012.

Behaviour and Information Technology: 2009-2010.

Interacting with Computers (IwC): 2009.

RESNA Assistive Technology Journal: 2008.

Universal Access in the Information Society (UAIS): 2007, 2011.

Journal of the American Society for Information Science & Technology (JASIST): 2006.
Advances in Human-Computer Interaction: 2008-2009.

IEEE Computer: 2003.

Conference Peer-Reviewer

ACM Human Factors in Computing Systems (CHI) (18 years): 2003-2019, 2021.

ACM User Interface Software & Technology (UIST) (13 years): 2004-2012, 2014-2017.
ACM Computers and Accessibility (ASSETS) (4 years): 2008, 2010-2011, 2018.

ACM Engineering Interactive Computing Systems (EICS): 2018.

ACM Human-Computer Interaction with Mobile Devices and Services (MobileHCI): 2012.
ACM Computer-Supported Cooperative Work (CSCW): 2008.

ACM Designing Interactive Systems (DIS): 2012.

ACM Interactive Tabletops and Surfaces (ITS): 2011.

ACM Intelligent User Interfaces (1UI): 2008.

ACM International Conference on Multimodal Interfaces (ICMI): 2006.

ACM Workshop on Human Factors in Hypertext (HUMAN): 2020.

World Wide Web (WWW): 2012.

IEEE Tabletops and Interactive Surfaces: 2008.

IEEE Wearable Computers (ISWC): 2005, 2008.

|IEEE Pervasive Computing (Pervasive): 2007, 2012.

IFIP TC13 Human-Computer Interaction (INTERACT): 2011,

Graphics Interface (GI): 2006-2007, 2012, 2018.

British HCI Group Annual Conference: 2002.

Student Volunteer

ACM User Interface Software & Technology (UIST): 2002, 2004.
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PROGFESSIONAL MEMBERSHIPS

Association for Computing Machinery (ACM), Senior Member
Special interest group on Computer-Human Interaction (SIGCHI)
Special interest group on Accessible Computing (SIGACCESS)
Special interest group on Hypertext and the Web (SIGWEB)
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Docket No.: 009379.00005

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Reexamination of:
Yamada
Reexamination Control No. 90/014,638
Patent Under Reexamination: U.S. Pat. No. 8,982,086 Confirmation No.: 7843
Issue Date: March 17, 2015 Art Unit: 3992
Title: Information Processing Apparatus Examiner: Robert L. Nasser

RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit
Commissioner for Patents

P.O. Box. 1450

Alexandria, VA 22313-1450
Commissioner,

Patent Owner respectfully submits this Response to the non-final Office Action mailed

April 20, 2021, regarding the above-captioned Ex parte Reexamination.
A listing of claims and claim amendments begin on page 2; and
Remarks begin on page 5.

The Commissioner is hereby authorized to charge any required fees or credit any

overpayment of fees to Deposit Account No. 19-0733.
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Reexamination Control No. 90/014,638 U.S. Pat. No. 8,982,086
BW Ref. 009379.00005

LISTING OF CLAIMS

This listing of claims will replace all prior versions and listings of claims. The following
amendments are not to be construed as admissions regarding the patentability of the claimed

subject matter.

1. (Original) An information processing apparatus comprising:

a touch panel configured to detect a contact of a finger of a user;

a detector configured to detect first information necessary for an identification of the user
when the contact is detected between the touch panel and the finger of the user;

a first controller configured to control the information processing apparatus to operate into
two operating modes: at least an identification mode and a registering mode, as the operating mode
thereof;

memory that is configured to store second information relating to the identification of the
user, which is stored in advance; and

a second controller configured to execute a specified process when said first information
and said second information are coincident within said identification mode,

wherein:

in said registering mode, there are provided a first registering mode for inputting
input information by a pad of the finger, and

a second registering mode for inputting input information by an end of the finger,
and said second information relating to the identification of the user is produced upon basis of the

input information, which is inputted at least in the first or second mode.

2. (Original) The information processing apparatus according to claim 1 wherein said first

information includes a position and an area of the finger contacting with said touch panel.

3. (Original) The information processing apparatus according to claim 1, wherein said first
information includes a plurality of combinations of a position and an area of the finger contacting

with said touch panel.
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4. (Original) The information processing apparatus according to claim 1, wherein said specified
process includes releasing of a lock of resting an operation of said information processing

apparatus.

5. (Newly Added) The information processing apparatus according to claim 1, further comprising:

a display screen,

wherein the display screen is configured to display a first image and first descriptive text

associated with the first registering mode, and

wherein the display screen is further configured to display a second image and second

descriptive text associated with the second registering mode.

6. (Newly Added) The information processing apparatus according to claim 1, wherein the touch

panel includes one or more capacitive sensors, such that the contact of the finger is detected based

on variations in capacitance of the one or more capacitive sensors in response to the contact.

7. (Newly Added) The information processing apparatus according to claim 1, further comprising:

a display screen,

wherein the display screen is configured to display information during the identification

mode that informs the user to use a finger to execute an unlock operation of the information process

apparatus.

8. (Newly Added) The information processing apparatus according to claim 1, further comprising:

a display screen,

wherein the display screen is configured to display one or more images during registration

mode,

wherein the one or more images includes a shaded portion corresponding to a contact

between the finger and the touch panel, and a non-shaded portion indicating the lack of contact

between the finger and the touch panel.

9. (Newly Added) The information processing apparatus according to claim 1, wherein the first

controller is configured to execute one or more of tapping, dragging, flicking, and pinching

operations based on the detection of contact of the finger.

3
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10. (Newly Added) The information processing apparatus according to claim 9., wherein the

controller is configured to execute tapping operations, and the tapping operations include detection

of contact of the finger for a first time period.

11. (Newly Added) The information processing apparatus according to claim 9., wherein the

controller is configured to execute dragging operations, and the dragging operations include the

user moving the finger while maintaining contact for a first time period.

12. (Newly Added) The information processing apparatus according to claim 9,

wherein the controller is configured to execute flicking operations, and the flicking

operations include the user sliding the finger for a first time period, and

wherein the controller is configured to execute pinching operations, and the pinching

operations include the user establishing two contacts and increasing the distance between the

established two contacts.

13. (Newly Added) The information processing apparatus according to claim 9,

wherein the controller is configured to execute said dragging operations, and the dragging

operations include the user moving the finger while maintaining contact for a first time period, and

wherein the controller is configured to execute said flicking operations, and the flicking

operations include the user sliding the finger for a second time period that is shorter than the first

time period.

14. (Newly Added) The information processing apparatus according to claim 1. further

comprising:

a display screen,

wherein the display screen displays a plurality of icons corresponding to applications being

executed on the information processing apparatus, and

wherein the information processing apparatus is configured to execute an operation for

moving at least one of the plurality of icons based on an operation that requires contact by a finger

for a predetermined period of time.

15. (Newly Added) The information processing apparatus according to claim 1,

4
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wherein the first controller is configured to associate a numerical password with the first

information, and

wherein the memory is configured to store an association between the numerical password

and the first information.
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REMARKS

Patent Owner hereby submits the following Amendment and Remarks in response to the

non-final Office Action mailed April 20, 2021.

Summary of Examiner Interview

Patent Owner thanks Primary Examiner Nasser for the courtesies extended during the
videoconference interview that occurred on July 13, 2021, at 1:00 p.m. Eastern Time. The
participants were Primary Examiner Robert L. Nasser, Primary Examiner Adam L. Basehoar, and
Supervisory Patent Examiner Alexander J. Kosowski from the Office; Scott M. Kelly (Reg. No.
65,121), Bryan Nese (Reg. No. 66,023), and Saqib Siddiqui (Reg. No. 68,626) as attorneys on
behalf of Patent Owner; and Patent Owner’s technical expert, Jacob Wobbrock, Ph.D.

During the interview, Patent Owner’s representatives explained the differences between
the cited art and the limitations of claim 1, in particular the “first registering mode for inputting
information by a pad of the finger, and a second registering mode for inputting input information
by an end of the finger.” Specifically, Patent Owner’s representatives explained that neither
Bayram nor Rosenberg (nor the two in combination) taught these features of claim 1, as outlined
in more detail herein. Patent Owner’s representatives also responded to the examiners’ questions
regarding the now-settled litigation involving the ’086 Patent, as well as support in the

specification for the limitations discussed.

The examiners indicated agreement that the claimed features appeared to distinguish over
the applied references. Patent Owner invites the examiners to contact the undersigned if any issues

remain.

Amendments to the Claims

Prior to this Response, claims 1-4 were subject to reexamination. Those claims remain
pending without amendment. By way of amendment, Patent Owner also adds new claims 5 through

15, each of which depend directly or indirectly from independent claim 1.

No new matter has been added. Support for new claim 5 may be found in at least Figures
11A through 11C. Support for new claim 6 may be found in at least column 3, lines 15 through
32. Support for new claim 7 may be found in at least Figures 4A and 4B. Support for new claim 8

may be found in at least Figures SA and 5B, as well as in column 4, lines 6 through 34. Support

6
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for new claim 9 may be found in at least column 3, lines 46 through 47. Support for new claim 10
may be found in at least column 3, lines 47 through 48. Support for new claim 11 may be found in
at least column 3, lines 50 through 52. Support for new claim 12 may be found in at least column
3, lines 52 through 56. Support for new claim 13 may be found in at least column 3, lines 50
through 54. Support for new claim 14 may be found in at least Figures 7A and 7B, as well as
column 35, lines 43 through 66. Support for new claim 15 may be found in at least Figures 11A and
11B.

New claims 5-15 depend directly or indirectly from independent claim 1, and are allowable
for at least the same reasons discussed below regarding claim 1. Accordingly, Patent Owner

respectfully requests a finding that new claims 5-15 are allowable.

Response to Prior Art Rejection

The Office Action rejects claims 1-4 under 35 U.S.C. § 103 as unpatentable over Bayram!

in view of Rosenberg? and Chin.? Patent Owner respectfully traverses this rejection.

Claims 1-4 (and new claims 5-15) are patentable over the cited references at least because
claim 1 recites the limitation of “wherein: in said registering mode, there are provided a first
registering mode for inputting input information by a pad of the finger, and a second registering

mode for inputting input information by an end of the finger.”*

More particularly, neither Bayram nor Rosenberg nor Chin (nor the combination of these

references) teach “a first registering mode for inputting input information by a pad of the finger,

and a second registering mode for inputting input information by an end of the finger” (emphasis

added). Instead, as discussed during the interview in this proceeding, Bayram at best describes

real-time input and signature recognition but does not describe separate registering modes.

As the Office Action recognizes, “Bayram only refers to fingertips™” and does not disclose

the use of “a pad of the finger” in connection with a first registering mode. Office Action at 7;

1'U.S. Patent No. 8,941,466

2 U.S. Patent Application Publication No. 2007/0097096

3 U.S. Patent No. 7,593,000

4 Support for this limitation may be found in at least Figures 9, 10A, 10B, 11A, 11B, 11C, and 14
of the "086 Patent, as well as 6:12-7:7, though these descriptions of preferred embodiments are
exemplary and not limiting of the claims.
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Wobbrock Decl. at {{ 66-73. Patent Owner agrees that Bayram neither expressly discloses nor

teaches “a first registering mode for inputting input information by a pad of the finger.”

Though the Office Action cites Rosenberg for the teaching of this first registering mode,
Patent Owner respectfully disagrees. Indeed, Rosenberg fails to teach registering of any kind, as

also discussed during the interview. See Wobbrock Decl. at ] 74-83.

The Office Action notes that “Rosenberg teaches distinguishing fingertip touches from
finger pad touches based on the shape of the touch (see paragraph [0053]).” Office Action at 7.
However, the mere disclosure of using both a finger pad and a fingertip for input (as allegedly
present in Rosenberg) does not disclose claim 1’s first and second “registering” modes. Wobbrock
Decl. at ] 74-83. Rosenberg fails to tie its input to any registering. Indeed, Rosenberg’s device is
directed to an entirely different purpose from that of claim 1 of the 086 Patent, namely, “new user
interface paradigms for touch screen computers that enable users to point at objects with their
finger in a natural and intuitive way, but not by blocking their view of the object.” Rosenberg at

[0004]. Rosenberg has nothing to do with registration of any kind.

For example, Rosenberg describes how finger pads and fingertips may be distinguished
during system operation. Id. at FIG. 9 (item 903), FIG. 10 (item 1005). However, these
determinations are made in real time and then disregarded; they are not used during first and second
“registering” modes with the information stored for later access and comparison. See, e.g., id. at
[0049] (“[ T]he sensor data received from the touch screen sensor hardware for the particular finger
contact in question is assessed to determine if the finger is contacting the screen as a finger-tip
interaction or as a finger-pad interaction.”). In other words, Rosenberg does not disclose “first”
and “second” registering modes for finger pads and fingertips, respectively. Wobbrock Decl. at ]

74-83.

Instead, Rosenberg describes distinguishing finger pads from fingertips in real time based
on a variety of touch characteristics (such as touch, shape, and orientation), without relying on
previously registered touches. See, e.g., Rosenberg at [0049] (“Regardless of the specific
processing method employed, the general approach is to determine ... whether the finger contact
is a finger-tip interaction or a finger-pad interaction.”). Rosenberg refers to this as a “bimodal user
interface paradigm.” See, e.g., id. at [0027]. For example, Rosenberg’s description of the “two

types of interactions” (i.e., fingertip or finer pad) in reference to the touch screen indicates that

8
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runtime classification of finger touches is the focus of the device—not registration. See, e.g., id. at

[0049].

Rosenberg makes clear that this paradigm operates in real time, as the user interfaces with
the device: “Embodiments of the present invention enable a bimodal user interface paradigm to be

employed in the tracking of finger input motions upon touch screen interfaces.” Id. (emphasis

added). Were this not the case, Rosenberg would not be able to achieve its goal of allowing a user
to “selectively employ a modified pointing methodology such that the targeting location is not
under the finger contact area and thereby blocked from view.” See id. at [0028]. Rosenberg is silent
on the storing of any input information generated upon interacting with the touch screen such that

it can be used later as part of a registering process. Wobbrock Decl. at ] 82.

At best, Rosenberg teaches how to combine features from touches to distinguish fingertips
from finger pads. Id. at qq 83-85. None of that disclosure, however, has anything to do with
offering two registering modes: one based on finger pads and the other based on fingertips, as
plainly recited by claim 1 of the 086 Patent. Put simply, there is no motivation to apply the real-
time finger pad detection methodology in Rosenberg to create an entirely distinct registering mode

in Bayram.

Additionally, there would be no reason to modify Bayram as proposed by the Office
Action. Id. at ] 83, 86-88, 92, 94. Although the Office Action submits that “it would have been
obvious to modify Bayram to use finger tips and finger pads both as touches as shown in figure
4B, as it is merely the substitution of one know method of identifying a user via a finger for
another,” Office Action at 7, that is not what Rosenberg teaches. Rosenberg fails to teach the use
of a pad to “identify[] a user via a finger” at all; rather, it merely teaches the use of a pad of a finger
to determine the location of a finger in order to avoid the finger blocking the user’s view of the
display screen. See Rosenberg at [0004], [0028]. Rosenberg says nothing about distinguishing a

fingertip from a finger pad for purposes of user registration.

Further, Bayram has no need for separate registering modes based on the part of the finger
used. Bayram already contains a complete methodology for identifying a user, and there is no
motivation (apart from hindsight) for complicating that methodology by creating separate

registering modes for fingertips and finger pads.
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In contrast to the teachings of Rosenberg and Bayram, claim 1 of the 086 Patent explicitly

recites a “registering mode” that includes two sub-modes with specific characteristics, i.e., “a first
registering mode for inputting input information by a pad of the finger” and “a second registering
mode for inputting input information by an end of the finger.” Even when combined, the cited art
does not even suggest any such mode that includes two separate sub-modes each of which require

distinct registering steps.

Indeed, even if Bayram is modified “to use finger tips and finger pads both as touches as
shown in figure 4B”—as proposed by the Office Action—such a modification does not result in a
system that has the claimed multi-modal approach within a registering mode. Such a modification
would not simply be a “substitution of one known method”—as proposed by the Office Action.
Instead, it would require a redesign of the prior art system to, for example, provide a system that

provides a multi-modal registration process. Wobbrock Decl. at ] 88.

As an example, such a modification would require reprogramming the software to
accommodate each sub-mode and developing additional user interfaces for each sub-mode, which
would require the use of additional memory resources. Id.at q 88-91. Other than hindsight, a
person of ordinary skill in the art will not be motivated to add these additional steps and redesign
Bayram, when Bayram already discloses its own “registration phase” where “user signature data”

is recorded in one phase. See Bayram at 6:26-7:9; Figs. 4A-4D.

In fact, adding additional registration modes in Bayram’s registration phase would impede
the user’s ability to record signature data as the input of the touch samples would be disrupted and
would no longer be continuous. Wobbrock Decl. at {f 88-91. For example, the authentication
signature (Bayram at Figure 3) would not be recorded in a continuous fashion in a single
registration phase but would needed to be broken up into multiple modes. This would make it
difficult for a user to then recreate the signature in a continuous manner in the later authentication
phase as Bayram’s system requires the authentication signature to be inputted in a continuous
fashion. Thus, Bayram discloses a one-to-one relationship between the authentication phase and

the registration phase in order to provide a consistent user experience.

Accordingly, neither Bayram nor Rosenberg (nor the two in combination) teach the
claimed “first registering mode” (based on information input from a finger pad) and “second
registering mode” (based on information input by a fingertip).

10
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CONCLUSION

Accordingly, the challenged claims of the 086 Patent are novel and nonobvious over the
art of record. Patent Owner thus respectfully requests that the Office promptly issue a Notice of
Intent to Issue Reexamination Certificate confirming in the validity of all challenged claims of the
’086 Patent and adding new claims 5-15.

If there are any questions, the Examiner is invited to contact the undersigned at (202) 824-

3158.

Dated: July 20, 2021 Respectfully submitted,

By:  /Scott M Kelly/
Scott M. Kelly
Registration No.: 65,121

BANNER & WITCOFF, LTD.
1100 13th St. NW

STE 1200

Washington, DC 20005

(202) 824-3000
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO.
90/014,638 12/23/2020 8982086 2638-19.07 7843
177632 7590 04/20/2021 | ey —
BANNER & WITCOFF, LTD.
1100 13th STREET, N.W. NASSER, ROBERT L
SUITE 1200
WASHINGTON, DC 20005-4051 | ART UNIT | paperNuMBER
3992
| MAIL DATE | DELIVERY MODE
04/20/2021 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.0O. Box 1450

Alexandria, VA 22313-1450

www.usplo.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)

Jennifer Bailey

Erise IP, P.A.

7015 College Boulevard, Suite 700
Overland Park, KS 66211

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/014,638 .
PATENT UNDER REEXAMINATION 8982086 .

ART UNIT 3992 .

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parfe reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(g)).
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Control No.

Patent Under Reexamination

50/014,838 8982086
Office Action in Ex Parte Reexamination Exarminer A Unit [ AIA (FITF) Status
ROBERT L NASSER 3992 No

a.0d Responsive to the communication(s) filed on

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

[ A declaration{s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

b. (J This action is made FINAL.

c. A statement under 37 CFR 1.530 has not been received from the patent owner.

A shortened statutory period for response to this action is set to expire 2 month(s} from the mailing date of this letter.

Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parfe reexamination
certificate in accordance with this action. 37 CFR 1.550{d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c).

If the period for response specified above is less than thirty (30} days, a response within the statutory minimum of thirty (30) days

will be considered timely.

Part]| THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:
1. O Notice of References Cited by Examiner, PTO-892. 3.0 Interview Summary, PTO-474.
2. Information Disclosure Statement, PTO/SB/08. .00 .
Partll SUMMARY OF ACTION
1a. Claims 1-4 are subject to reexamination.
1b. (0 Claims ____ are not subject to reexamination.
2. J CcClaims ______have been canceled in the present reexamination proceeding.
3. J Claims ____are patentable and/or confirmed.
4 Claims 1-4 are rejected.
5 [ Claims ____are objected to.
6. [J The drawings, filedon_____ are acceptable.
7. J The proposed drawing correction, filed on _____hasbeen (7a) (] approved {7b)
8. [J Acknowledgment is made of the priority claim under 35 U.S.C. 119(a)-(d) or (f).

ay OJ Al by [ Some* ¢) [JNone of the certified copies have
1O been received.
2 O not been received.
3 [ been filed in Application No.
4 [J been filed in reexamination Control No.
5[ been received by the Internaticnal Bureau in PCT application No.

* See the attached detailed Office action for a list of the certified copies not received.

(] disapproved.

8. (O Since the proceeding appears to be in condition for issuance of an ex parfe reexamination certificate except for formal
matters, prosecution as to the merits is closed in accordance with the practice under £x parfe Quayle, 1935 C.D.

11,453 0.G. 213.

10. [J Other:

cc: Requester (if third party requester)

U.S. Patent and Trademark Office
PTOL-466 (Rev. 08-13) Office Action in Ex Parte Reexamination

Part of Paper No. 20210412
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Detailed Action

A substantial new question of patentability affecting claims 1-4 of US Patent 8,982,086
(the ‘086 patent) to Yamada is deemed to be raised by the Request For Ex Parte Reexamination,

which was filed December 23, 2020.

Prior Art Relied Upon

US Patent 8,941,466, filed January 5, 2010 and 1ssued January 27, 2015 to Bayram et al, entitled
“User Authentication For Devices With Touch Sensitive Elements, Such As Touch Sensitive
Display Screens,” (“Bayram™).

US PG PUB 2007/0097096, published May 3, 2007 to Rosenberg, entitled “Bimodal User
Interface Paradigm For Touch Screen Devices,” (“Rosenberg™).

US Patent 7,593,000 filed December 24, 2008 and 1ssued September 22, 2009 to David H. Chin,
entitled “Touch-Based Authentication of a Mobile Device Through User Generated Pattern
Creation,” (“Chin”).

Effective Filing Date
The effective filing date of the claims 1s no later than February 6, 2012. Because the
effective filing date of the instant application is rof on or after March 16, 2013, the AIA First
Inventor to File (“AIA-FITF”) provisions do not apply. Instead, the earlier ‘First to Invent’

provisions apply.

Relevant Statutes

The following 1s a quotation of pre-AlIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been cbvious at the time the invention was made
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not
be negatived by the manner in which the invention was made.

Art rejections

Claims 1-4 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over

Bayram in view of Rosenberg and Chin.

As to claim 1, Bayram teaches:

An information processing apparatus comprising:
Bayram teaches a device 100 or 208 for authenticating a user of a device by comparing a
signature entered on a touch panel with a signature stored in memory 130 (see, for example,

column 5, line 65). As such, Bayram teaches an information processing apparatus.

a touch panel configured to detect a contact of a finger of a user;

Bayram’s device has a touch panel 142 (as discussed at column 4, lines 53-54) or 213
configured to detect contact of a finger of a user (see discussion, starting at column 5, line 54).
The user enters a signature on the touchpad (see, for example, column 4, lines 66+) using the

user’s fingertip. As such, the touch panel detects contact of a finger.

a detector configured to detect first information necessary for an identification of
the user when the contact is detected between the touch panel and the finger of the

user;
The first information in Bayram 1s signature information entered via the touchpad during

an authentication phase (see section 4.2.2 and column &, lines 4+), as Bayram discloses obtaining
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signature information from the user (see column 4, lines 66+ and section 4.2 starting at column
5, line 27). The signature can be a regular signature drawn on the screen (see, for example figure
3 and column 5, lines 44-46) or finger touch information (see, for example, figures 4a-d and
column 5, lines 54+). Further, Bayram teaches that at column 5, lines 22-25, that data collected
from the touch sensitive display ... may be used in authentication of the user.... Bayram also
teaches that the user’s finger touch information captured by the device during an authentication
phase 1s compared against previously stored signature finger touch information to verify the user
and grant access to the device (column 5, lines 54+ and step 720 in figure 7). However, Bayram
does not explicitly teach a detector. Rosenberg teaches in figure 11, a detector 1100 that detects
the area of finger interaction with the touch screen and sends the detected area to a processor. As
such, it would have been obvious to modify Bayram to have a detector that detects finger
interaction with the touch screen, as it 1s merely the use of a well-known technique for
performing the functions described in Bayram.

a first controller configured to control the information processing apparatus to

operate into two operating modes: at least an identification mode and a registering

mode, as the operating mode thereof;

Bayram has a first controller, processor 110 that include programming instructions to
control operation of the device (see column 4, lines 43-48). The device operates in two modes,
an identification mode, 1.e. the authentication phase discussed in section 4.2.2 starting at column
8, lines 4+ 1 which the user of the device enters the signature to be authenticated or 1dentified,
and a registration mode, i.e. the registration phase discussed in section 4.2.1, starting at column
6, lines 27+, in which the user enters their signature during account creation to be stored and
used for verifying future signature by comparing the future signature entered in the

authentication phase against the signature entered during the registration phase.
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memory that is configured to store second information relating to the identification
of the user, which is stored in advance;

The second information of Bayram is the signature information entered during the
registration phase. Bayram includes a memory 130. The signature information entered during
the registration phase is recorded and stored (see column 6, lines 31-33 and column 8, line §, for
example). This requires a memory to store the data, such as memory 130 or another memory.
The signature information 1s stored in advance of the authentication phase.

and a second controller configured to execute a specified process when said first

information and said second information are coincident within said registering

mode,

In Bayram, when the signature information entered in the authentication phase 1s
coincident with the signature information stored during the registration phase, the user 1s
authenticated and allowed access to the system. Since the entire system operates under control
of the processor, the processor acts as the controller for performing a specified process, 1.e.
authenticating the user and allowing the user to access the device (step 730 in figure 7 column 8§,

lines 16-24).

Bayram only discloses a single controller and therefore does not specifically state that
there 1s a first controller to controller the operating modes and a second controller to perform a
function when the first and second information is coincident. Bayram does state that the device
100 may include “one or more processors 110,” indicating to a POSITA the device may include
first and second processors for implementing the disclosed method. (see column 4, lines 43-48,

and the Sears declaration at 73). Additionally, Chin shows a system for operating a cell phone
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with a touch screen, with a processor 202, 1.e. the first controller, that controls operation of the
system, and a security module 110, 1.e. the second controller, which among other things,
authenticates the user and unlocks the device when the input matches a previously stored in
memory (see column 5, line 62- column 6, line 13). In other words, the security module controls
unblocking of the device and hence, 1s a second controller. This corresponds to the signature
matching in Bayram. As such, it would have been obvious to modify Bayram to use a separate
controller to control unlocking the device, as it 1s merely the substitution of one known controller
configuration for another.

wherein: in said registering mode, there are provided a first registering mode for
inputting input information by a pad of the finger, and a second registering mode for
inputting input information by an end of the finger,

in the registration mode, as discussed in section 4.2.1, Bayram enters the signature via the
touchpad and stored for use to compare to a signature entered during the authentication phase.
Bayram states, a "signature" should be broadly interpreted to include a time series of samples of
touches of a fingertip or fingertips received by a touch sensitive device. Therefore, a signature
may include (A) samples of a single continuous touch gestures where a fingertip(s) 1s always in
contact with the touch sensitive element (such as a cursive writing of one's name without dotting
1's and crossing t's, a scribble, etc.), (B) samples of non-continuous touch gestures where a
fingertip leaves the screen (such as a sequence of entered arbitrary shapes, scribbles, alpha-
numeric characters, taps, etc.), (C) a multi-fingertip gesture (such as pinching two or more
fingertips together, spreading two or more fingertips apart, rotating two or more fingertips,
swiping two or more fingertips, etc.), or (D) any combination of the foregoing (see column 4,
lines 28+). The signature of Bayram may include finger touch information that includes an area

of the finger touch, a shape of the finger touch, an orientation of the finger touch, characteristics
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of the finger touch (see, for example, column 5, lines 60-63). Additionally, Bayram states that
signature may include centroid information (position — see Sears declaration at 53) and non-
centroid information such as the entire area, orientation, and shape of the touch screen surface
contacted by the user’s fingertips (column 6, lines 31-38). In figure 4B, Bayram shows a series
of touches of fingertips and vary in location, size (larger and smaller) and shape (circular and
oval) and orientation. As evidenced by the Sears declaration at paragraphs 80 and 83, the
teaching of Bayram associated with the different touch sizes and shapes in figure 4B suggest
using both the finger pad and fingertip as imputs. However, Bayram does not explicitly state that
the fingertips and finger pads produce the different sizes, shapes, and onentations. Indeed,
Bayram only refers to fingertips. Rosenberg teaches distinguishing fingertip touches from finger
pad touches based on the shape of the touch (see paragraph [0053]). As such, given the broad
definition of signature in Bayram, the suggestion in Bayram that different finger parts are used
for the signature, and the evidence presented in the Sears declaration, it would have been obvious
to modify Bayram to use finger tips and finger pads both as touches as shown in figure 4B, as it
1s merely the substitution of one known method of identifying a user via a finger for another.
Given that both Bayram and Rosenberg identify the touch of a finger, there would be an
expectation of success in the combination.

and said second information relating to the identification of the user is produced

upon basis of the input information, which is inputted at least in the first or second

mode.

The second information in Bayram 1s the signature information input during the

authentication phase, and therefore is produced on the basis of the input information from either
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the fingertip or finger pad, as discussed above, which were entered and stored 1n the first or

second mode.

As to claim 2, Bayram teaches:

wherein first information includes a position and an area of the finger contacting

with said touch panel.

As discussed above in the rejection to claim 1, the first information includes the centroid
(position) and non-centroid (area) of the finger in contact with the touch panel (see Bayram,

column 6, lines 31-38).

As to claim 3, Bayram teaches:
wherein said first information includes a plurality of combinations of a pesition and

an area of the finger contacting with said touch panel.

In figure 4B, Bayram teaches that the signature, 1.e. the stored first information, includes

a time series of both location and area of touches on the touch panel.

As to claim 4, Bayram teaches:
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wherein said specific process includes releasing of a lock of resting an operation of

said information processing apparatus.

As discussed above, upon signature verification Bayram unlocks a resting operation of

the device (see column 8, lines 4-24).
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Amendment in Reexamination Proceedings

Patent Owner 1s notified that any proposed amendment to the specification and/or claims
i this reexamination proceeding must comply with 37 CFR 1.530(d)-(3), must be formally
presented pursuant to 37 CFR 1.52(a) and (b), and must contain any fees required by 37 CFR
1.20(c).

In order to ensure full consideration of any amendments, affidavits or declarations, or
other documents as evidence of patentability, such documents must be submitted in response to
this Office Action. Submissions after the next Office Action, which 1s intended to be a final
action, will be governed by the requirements of 37 CFR 1.116, after final rejection and 37 CFR
41.33 after appeal, which will be strictly enforced. See MPEP § 2250(IV) for examples to assist

in the preparation of proper proposed amendments in reexamination proceedings.

Extensions of Time

Extensions of time under 37 CFR 1.136(a) will not be permitted in these proceedings
because the provisions of 37 CFR 1.136 apply only to “an applicant” and not to parties in a
reexamination proceeding. Additionally, 35 U.S.C. 305 requires that ex parfe reexamination
proceedings “will be conducted with special dispatch” (37 CFR 1.550(a)). Extensions of time in

ex parte reexamination proceedings are provided for in 37 CFR 1.550(c).

Litigation Reminder
The Patent Owner is reminded of the continuing responsibility under 37 CFR 1.565(a) to

apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving
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Patent No 8,982,086 throughout the course of this reexamination proceeding. The Third Party
Requester is also reminded of the ability to similarly apprise the Office of any such activity or
proceeding throughout the course of this reexamination proceeding. See MPEP §§ 2207, 2282

and 2286.
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All correspondence relating to this ex parfe reexamination proceeding should be directed as
follows:

By U.S. Postal Service Mail to:

Mail Stop Ex Parte Reexam

ATTN: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

By EFS: Registered users may submit via the electronic filing system EFS-Web, at
https://efs.uspto.gov/efile/mvportal/efs-registered

ByFAX to: (571)273-9900
Central Reexamination Unit

Byhandto: Customer Service Window
Randolph Building
401 Dulany St.
Alexandria, VA 22314

For EFS-Web transmissions, 37 CFR 1.8(a)(1)(1) (C) and (i1) states that correspondence
(except for a request for reexamination and a corrected or replacement request for
reexamination) will be considered timely filed if (a) 1t 1s transmitted via the Office’s electronic
filing system in accordance with 37 CFR 1.6(a)}(4), and (b) includes a certificate of transmission
for each piece of correspondence stating the date of transmission, which 1s prior to the expiration
of the set period of time in the Office Action.

Any 1nquiry concerning this communication or earlier communications from the Reexamination
Legal Advisor or Examiner, or as to the status of this proceeding, should be directed to the
Central Reexamination Unit at telephone number (571) 272-7705.

/ROBERT L NASSER/

Primary Examiner, Art Unit 3992
CRU Examiner

(571) 272-4731

Conferees:

/ADAM L BASEHOAR/
Primary Examiner, Art Unit 3992
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/ALEXANDER J KOSOWSKI/
Supervisory Patent Examiner, Art Unit 3992
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P.O. Box 1450
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20277 7590 | EXAMINER

MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING
500 NORTH CAPITOL STREET, N.W.

WASHINGTON, DC 20001

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)

Jennifer Bailey

Erise IP, P.A.

7015 College Boulevard, Suite 700
Overland Park, KS 66211

EX PARTEREEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/014,638 .
PATENT UNDER REEXAMINATION 8982086 .

ART UNIT 3992 .

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parfe reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(g)).
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Control No. Patent Under Reexamination

. 90/014,638 8982086
Order Granting Request For
Ex Parle Reexaminaition Examiner Art Unit | AIA (FITF) Status
ROBERT L NASSER 3992 No

--The MA/LING DATE of this communication appears on the cover sheet with the correspondence address--

The request for ex parfe reexamination filed 12/23/2020 has been considered and a determination has
been made. An identification of the claims, the references relied upon, and the rationale supporting the
determination are attached.

Attachments: a)d PTO-892, b PTO/SB/08, c)d Other:
1. The request for ex parfe reexamination is GRANTED.

RESPONSE TIMES ARE SET AS FOLLOWS:

For Patent Owner's Statement (Optional): TWO MONTHS from the mailing date of this communication
(37 CFR 1.530 (b)). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c).

For Requester's Reply (optional): TWO MONTHS from the date of service of any timely filed

Patent Owner's Statement (37 CFR 1.535). NO EXTENSION OF THIS TIME PERIOD IS PERMITTED.
If Patent Owner does not file a timely statement under 37 CFR 1.530(b), then no reply by requester

is permitted.

cc:Requester ( if third party requester )

U.S. Patent and Trademark Office
PTOL-471G(Rev. 01-13) Office Action in £x Parte Reexamination Part of Paper No. 20210104
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Decision on Request

A substantial new question of patentability affecting claims 1-4 of US Patent 8.982,086 (the
‘086 patent) to Yamada is deemed to be raised by the Request For Ex Parte Reexamination,

which was filed December 23, 2020.

Prior Art Cited in the Request
US Patent 8,941 406, filed January 5, 2010 and 1ssned Januvary 27, 2015 to Bayram et al, entitled
“User Authentication For Devices With Touch Sensitive Elements, Such As Touch Sensitive

Dnaplay Screens,” (“Bayram’™}.

US PG PUB 2007/0097096, published May 3, 2007 to Rosenberg, entitled “Bimodal User
Interface Paradigm For Touch Screen Devices,” (“Rosenberg”).

Effective Filing Date
The effective filing date of the claims is no later than January 5, 2010. Because the
effective filing date of the instant application is not on or after March 16, 2013, the AIA First
Inventor to File (“AIA-FITF”) provisions do not apply. Instead, the earlier ‘First to Invent’

provisions apply.

Issues Raised By the Request
Issue 1: The Requester alleges that the technological teachings of Bayram, alone or in
combination with Rosenberg raise a substantial new question (SNQ) of patentability regarding
claims 1-4 of the ‘086 patent as follows:

A. The request alleges that the technological teachings of Bayram raise a SNQ with

respect to claims 1-4.
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B. The request alleges that the technological teachings of Bayram in view of Rosenberg

raise a SNQ with respect claims 24.

Bayram was filed in 2010, which predates the earliest possible filing date of the ‘086
patent. Rosenberg was published in 2007, which predates the earliest possible filing date of the
‘086 patent by more than one year. As such, Bayram qualifies as prior art under 35 USC 102(e)

and Rosenberg qualifies as prior art under 35 USC 102(b).

Background

Claims 1-4 are the current claims in the Yamada patent (8.982.066) that issued March 17,
2015 from application 14/154993 (the ‘993 application”), filed January 14, 2014. The ‘993
application is a continuation of US Application 13/366983, filed February 6, 2012. The ‘983
application clams foreign priority to Japanese application 2011-025576, filed February 9, 2011.

US Patent 8,982,086 is generally drawn to a method of distinguishing a touch on a touch
screen by a fingertip from a touch by a finger pad to aid in authenticating a user for a device.

In the first action, dated 5/9/2014, the Examiner rejected claim 1 under statutory double
patenting and indicated that the claim would be allowable if the double patenting rejection were
overcome. No reasons for allowance were given. In response, the Applicant filed an amendment
dated 8/8/2014, in which claims 8-11 were added (patent claims 1-4). New claim 8 differed from
the original claim 1, and included among other features, a touch panel, a detector to detect first
information from the touch panel, a first controller to control the device to operate in an

identification mode and a registration mode, a memory storing a second information, a second
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controller to execute a process when the first information is coincident with the second
information, where in the registering mode, the are two modes, one for entering information by a
pad of the finger and one for entering information by an end or tip of the finger. Applicant
argued that the new claims “differed from the reference of record (Sakurai et al US PG PUB
2005/0162407) in particular, at least in an aspect that the subject matter comprises the
followings: i.e. .the memory and the first and second controllers,” (see 14/154993, reply of
8/8/2014, page 6). The Examiner then issued the case on 12/8/2014, and pointed to applicant’s

comments of 8/8/2014 as the reason for allowance.

As such, it appears from the record that the primary features missing from the prior art at
the time of allowance of claim 8 (patent claim 1) was the first controller configured to control the
device to operate in an identification mode and a registration mode, a memory configured to
store second information relating to the identification of the user, which is stored in advance, and
a second controller to execute a specified process when first information (gathered from the

touch screen) and the second information are coincident within the registration mode.

Scope of Reexamination

On November 2, 2002, Public Law 107-273 was enacted. Title III, Subtitle A, Section
13105, part (a) of the Act revised the reexamination statute by adding the following new last

sentence to 35 U.S.C. 303(a) and 312(a):

The existence of a substantial new question of patentability is not precluded by the fact
that a patent or printed publication was previously cited by or to the Office or considered by the

Office.
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For any reexamination ordered on or after November 2, 2002, the effective date of the
statutory revision, reliance on previously cited/considered art, i.e., "old art,” does not necessarily
preclude the existence of a substantial new question of patentability (SNQ) that is based
exclusively on that old art. Rather, determinations on whether a SNQ exists in such an instance
shall be based upon a fact-specific inquiry done on a case-by-case basis. In the present instance,
an SNQ appears to exist based on the existence of newly uncovered prior art that was not before

the examiner at the time of examination.

Analysis

Issue 1: Bayram and Rosenberg are new art.

It is agreed that the technological teachings of Bayram alone or in combination with
Rosenberg raise substantial new question of patentability with respect to claims 1-4 of the ‘086
patent. Bayram teaches device and method for authenticating a user of a device by comparing a
signature entered on a touch panel with a signature stored in memory 130 (see, for example,
column 5, line 65). The term signature in Bayram is used in a very broad sense, to include a time
series of samples of touches of a fingertip or fingertips received by a touch sensitive device
(column 4, lines 28-30). There are two modes or phases of operation in the device of Bayram, a
registration phase (column 6, lines 26+) where the signature is stored into a memory, and an
authentication or identification phase (column 8, lines 3+), where the user enters their signature
on a touch screen and the signature is compared to the signature stored during the registration
phase. If the two signatures are coincident, i.e. a similarity metric is above a threshold, the
system executes a specified process, i.e. authenticating the user (column 8, lines 10-12). Further,

the system of Bayram operates under the control of one or more processors 110 (see column 4,
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line 46). As such, the teachings of Bayram show many of the key features missing from the prior
art at the time of allowance, i.e. a controller to control the device to operate in a registration
mode and an identification mode, a memory to store second information, i.e. a signature, related
to identification of a user, and a controller to executed a specified function if a signature entered
on a touch panel (first information) is coincident with a signature stored in memory (second
information.) Further, Bayram teaches that the signature may include finger touch information
that includes an area of the finger touch, a shape of the finger touch, an orientation of the finger
touch, characteristics of the finger touch (see, for example, column 5, lines 60-63). Rosenberg
further teaches a method of identifying whether a touch on a touch screen is a fingertip or a
finger pad based on the shape or orientation of the contact area, among other factors (paragraph
[0010]). The characteristics are determined based on stored data that is stored in a registration
mode (paragraph [0009]). As such, the teachings of Bayram and Rosenberg, also show another
feature missing from the prior art at the time of allowance, that the registration mode inputs
information about both the pad and end of the finger. Since the teachings of Bayram alone, or in
combination with Rosenberg are directly related to the subject matter considered as the basis for
allowability of patent claims 1-4, a reasonable examiner would consider the evaluation of
Bayram alone, or in combination with Rosenberg to be important in determining the patentability

of claims 1-4 of the ‘086 patent.

As such, it is agreed that the technological teachings of Bayram alone, or in combination
with Rosenberg raise a substantial new question of patentability with respect to claims 1-4, that

was not decided in a previous examination of the ‘086 patent.
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Bayram alone, or in combination with Rosenberg are used by the Requester for reading
on dependent claims 2-4. Dependent claims 2-4 depend on independent claim 1, on which the
teachings of the art have raised an SNQ as noted above. Therefore, the teachings of Bayram

alone, or in combination with Rosenberg raise an SNQ on claims 2-4 through dependency.
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Service of Papers
After the filing of a request for reexamination by a third party requester, any document
filed by either the patent owner or the third party requester must be served on the other party (or
parties where two or more third party requester proceedings are merged) in the reexamination

proceeding in the manner provided in 37 CFR 1.248. See 37 CFR 1.550(f).

Waiver of Right to File Patent Owner Statement
In a reexamination proceeding, Patent Owner may waive the right under 37 C.F.R. 1.530
to file a Patent Owner Statement. The document needs to contain a statement that Patent Owner
waives the right under 37 C.F.R. 1.530 to file a Patent Owner Statement and proof of service in
the manner provided by 37 C.F.R. 1.248, if the request for reexamination was made by a third
party requester, see 37 C.F.R 1.550(f). The Patent Owner may consider using the following

statement in a document waiving the right to file a Patent Owner Statement:

WAIVER OF RIGHT TO FILE PATENT OWNER STATEMENT

Patent Owner waives the right under 37 C.F.R. 1.530 to file a Patent Owner Statement.

Extensions of Time
Extensions of time under 37 CFR 1.136(a) will not be permitted in these proceedings
because the provisions of 37 CFR 1.136 apply only to "an applicant” and not to parties in a

reexamination proceeding. Additionally, 35 U.S.C. 305 requires that ex parte reexamination
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proceedings "will be conducted with special dispatch" (37 CFR 1.550(a)). Extensions of time in

ex parte reexamination proceedings are provided for in 37 CFR 1.550(c).

Amendment in Reexamination Proceedings
Patent Owner is notified that any proposed amendment to the specification and/or claims
in this reexamination proceeding must comply with 37 CFR 1.530(d)-(j), must be formally
presented pursuant to 37 CFR 1.52(a) and (b), and must contain any fees required by 37 CFR
1.20(c). See MPEP § 2250(IV) for examples to assist in the preparation of proper proposed

amendments in reexamination proceedings.

Submissions
In order to insure full consideration of any amendments, affidavits or declarations or
other documents as evidence of patentability, such documents must be submitted in response to
the first Office action on the merits (which does not result in a close of prosecution).
Submissions after the second Office action on the merits, which is intended to be a final action,
will be governed by the requirements of 37 CFR 1.116, after final rejection and by 37 CFR 41.33

after appeal, which will be strictly enforced.

Notification of Concurrent Proceedings
The patent owner is reminded of the continuing responsibility under 37 CFR 1.565(a), to
apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving
Patent No. 8,952,086 throughout the course of this reexamination proceeding. Likewise, if

present, the third party requester is also reminded of the ability to similarly apprise the Office of
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any such activity or proceeding throughout the course of this reexamination proceeding. See

MPEP §§ 2207, 2282 and 2286.
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All correspondence relating to this ex parte reexamination proceeding should be directed

as follows:

By U.S. Postal Service Mail to:

Mail Stop Ex Parte Reexam

ATTN: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22312-1450

By EFS: Registered users may submit via the electronic filing system EFS-Web, at
Bitps:felsnsptozovielle/myporialiels-regisiered.

By FAXto:  (571) 273-9900
Central Reexamination Unit

By hand to:  Customer Service Window
Randolph Building
401 Dulany St.
Alexandria, VA 22314

For EFS-Web transmissions, 37 CFR 1.8(a)(1)(i) (C) and (ii) states that correspondence
(except for a request for reexamination and a corrected or replacement request for
reexamination) will be considered timely filed if (a) it is transmitted via the Office’s electronic
filing system in accordance with 37 CFR 1.6(a)(4), and (b) includes a certificate of transmission
for each piece of correspondence stating the date of transmission, which is prior to the expiration
of the set period of time in the Office action.

Any inquiry concerning this communication or earlier communications from the Reexamination
Legal Advisor or Examiner, or as to the status of this proceeding, should be directed to the
Central Reexamination Unit at telephone number (571) 272-7705.

/ROBERT L NASSER/
CRU Primary Examiner
AU 3992
(571) 272-4731
Conferees:
/JOSHUA D CAMPBELL/

Primary Examiner, Art Unit 3992
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/ALEXANDER J KOSOWSKY/
Supervisory Patent Examiner, Art Unit 3992
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
90/014,638 12/23/2020 8982086 2638-19.07 7843
20277 7590 | EXAMINER

MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING
500 NORTH CAPITOL STREET, N.W.

WASHINGTON, DC 20001

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

NASSER, ROBERT L

| ART UNIT | PAPER NUMBER
3992
| MAIL DATE | DELIVERY MODE
01/06/2021 PAPER
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)

ERISE IP, P.A.
7015 COLLEGE BLVD., STE 700
OVERLAND PARK, KS 66211

EX PARTEREEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/014,638 .
PATENT UNDER REEXAMINATION 8,982,086 .

ART UNIT 3992 .

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parfe reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(g)).
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Control No. Patent Under Reexamination is
Ex Parte Reexamination Inferview Summary 90/014.638 R:g l;;sggg
— Pilot Program’ for Waiver of Patent Examiner At Unit AR (FITF) Statis
Owner’s Staternent
Robert Nasser 3992 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address. --

All participants (USPTO official and patent owner):

(1)  Tomoki Tanida, 60,453 (3)

(2) Renee Preston CRU Paralegal 4)

Date of Telephonic Interview: 30 December 2020.

A. The USPTO official requested waiver of the patent owner’s statement pursuant to the pilot program for
waiver of patent owner’s statement in ex parfe reexamination proceedings.”

(0 The patent owner agreed to waive its right to file a patent owner’s statement under 35 U.S.C. 304 in the event
reexamination is ordered for the above-identified patent.

The patent owner did not agree to waive its right to file a patent owner’s statement under 35 U.S.C. 304 at this
time.

(J USPTO personnel were unable to reach the patent owner.**

B. The Patent Owner of record telephoned the Office and indicated they would like to participate in the pilot
program for waiver of patent owner’s statement in ex parfe reexamination proceedings.*

(J The Patent owner of record telephoned the Office and agreed to waive its right to file a patent owner’s statement
under 35 U.S.C. 304 in the event reexamination is ordered for the above-identified patent.

The patent owner is not required to file a written statement of this telephone communication under 37 CFR 1.560(b) or
otherwise. However, any disagreement as to this interview summary must be brought to the immediate attention of the
USPTO, and no later than one month from the mailing date of this interview summary. Extensions of time are
governed by 37 CFR 1.550(c).

*For more information regarding this pilot program, see Pilof Program for Waiver of Patent Owner’s Stalement in Ex
Parte Reexamination Proceedings, 75 Fed. Reg. 47269 (August 5, 2010), available on the USPTO Web site at
http://www.uspto.gov/patents/law/notices/2010.jsp.

**The patent owner may contact the USPTO personnel at (571) 272-7705 or at the telephone number provided below if
the patent owner decides to waive the right to file a patent owner’s statement under 35 U.S.C. 304.

/RENEE M PRESTON/

Primary Examiner, OCRU (671)272-1607
Signature and telephone number of the USPTO official, who contacted, was contacted by, or attempted to contact the patent owner.

cc: Requester (if third party requester)

U.S. Patent and Trademark Office Paper No. 20201231
PTOL-2292 (11-12) Ex Parte Reexamination Interview Summary — Pilot Program for Waiver of Patent Owner’s Statement
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PTO/SB/57 (01-18)

Approved for use through 11/30/2021. OMB 0651-0064

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also referred to as FORM PTO-1465)

REQUEST FOR EX PARTE REEXAMINATION TRANSMITTAL FORM

Address to:

Mail Stop Ex Parte Reexam

Commissioner for Patents Attorney Docket No.: 2638-19.07
P.O. Box 1450

Alexandria, VA 22313-1450 Date: December 23, 2020

1. El This is a request for ex parte reexamination pursuant to 37 CFR 1.510 of patent number 8,982,086

issued March 17, 2015 . The request is made by:
|:| patent owner. El third party requester.

2. El The name and address of the person requesting reexamination is:
Apple Inc.

One Apple Park Way
Cupertino, CA 95014

3. Requester |:| asserts small entity status (37 CFR 1.27) or |:| certifies micro entity status (37 CFR 1.29). Only
a patent owner requester can certify micro entity status. Form PTO/SB/15A or B must be attached to certify
micro entity status.

4, This request is accompanied by payment of the reexamination fee as set forth in:

[W] 37 CFR 1.20(0)(2); or

|:| 37 CFR 1.20(c)(1). In checking this box for payment of the fee set forth in 37 CFR 1.20(c)(1), requester
asserts that this request has forty (40) or fewer pages and complies with all other requirements of
37 CFR 1.20(c)(1).

Payment of the reexamination fee is made by the method set forth below.

a. |:| A check in the amount of $ is enclosed to cover the reexamination fee;

b. El The Director is hereby authorized to charge the reexamination fee
to Deposit Account No. 20-6139 ;
C. |:| Payment by credit card. Form PTO-2038 is attached; or
d. El Payment made via EFS-Web.
El In addition, the Director is hereby authorized to charge any fee deficiencies to
Deposit Account No. 20-6139

5. El Any refund should be made by |:|check or Elcredit to Deposit Account No. 20-6159
37 CFR 1.26(c). If payment is made by credit card, refund must be to credit card account.

6. El A copy of the patent to be reexamined having a double column format on one side of a separate paper is
enclosed. 37 CFR 1.510(b)(4).

7. |:| CD-ROM or CD-R in duplicate, Computer Program (Appendix) or large table
|:| Landscape Table on CD

[Page 1 of 3]
This collection of information is required by 37 CFR 1.510. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) a request for reexamination. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 18 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Mail Stop Ex Parte Reexam, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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8. |:| Nucleotide and/or Amino Acid Sequence Submission
If applicable, items a. — c. are required.

a. |:| Computer Readable Form (CRF)
b. Specification Sequence Listing on:
i. [ ] cp-RoM (2 copies) or CD-R (2 copies) or

ii. |:| paper

C. |:| Statements verifying identity of above copies.
9. El A copy of any disclaimer, certificate of correction or reexamination certificate issued in the patent is included.

10. El Reexamination of claim(s) 1-4 is requested.

11. El A copy of every patent or printed publication relied upon is submitted herewith including a listing thereof on
Form PTO/SB/08, PTO-1449, or equivalent.

12. El An English language translation of all necessary and pertinent non-English language patents and/or printed
publications is attached.
13. El The attached detailed request includes at least the following items:

a. A statement identifying each substantial new question of patentability based on prior patents and printed
publications. 37 CFR 1.510(b)(1).

b. An identification of every claim for which reexamination is requested, and a detailed explanation of the

pertinency and manner of applying the cited art to every claim for which reexamination is requested.
37 CFR1.510(b)(2).

14, |:| A proposed amendment is included (only where the patent owner is the requester). 37 CFR 1.510(e).

15. El It is certified that the statutory estoppel provisions of 35 U.S.C. 315(e)(1) or 35 U.S.C. 325(e)(1) do not
prohibit requester from filing this ex parfe reexamination request. 37 CFR 1.510(b)(6).
16. Service

a. El It is certified that a copy of this request (if filed by other than the patent owner) has been served in its
entirety on the patent owner as provided in 37 CFR 1.33(c).

The name and address of the party served are:

MCDERMOTT WILL & EMERY LLP

The McDermott Building, 500 North Capitol Street, N.W.
Washington, D.C. 20001

Date of Service: December 23, 2020

OR

b. |:| A duplicate copy is enclosed since service on patent owner was not possible. An explanation of the
efforts made to serve patent owner is attached. See MPEP 2220.

[Page 2 of 3]
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17. Correspondence Address:; Direct all communication about the reexamination to:

El The address associated with Customer Number: 1 1 8925

OR

|:| Firm or Individual Name
(at the address identified below)

Address

City State Zip

Country

Telephone Email

18. |:| The patent is currently the subject of the following concurrent proceeding(s):

a. |:| Copending reissue Application No.

b. |:| Copending reexamination Control No.

C. |:| Copending Interference No.

d. El Copending litigation styled:
Maxell Ltd. v. Apple Inc, No. 6:20-cv-00646 (W.D. Tex.)

In the Matter of Certain Mobile Elec. Devices & Laptop Computers, USITC Inv. No. 337-TA-1215

WARNING : Information on this form may become public. Credit card information should not be included on this
form. Provide credit card information and authorization on PTO-2038.

/Jennifer C. Bailey/ December 23, 2020
Authorized Signature Date
Jennifer C. Bailey 52,583
Typed/Printed Name Registration No.
|:| For Patent Owner Requester El For Third Party Requester
[Page 3 of 3]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission
of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please
be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your
submission, which may result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed
to the Department of Justice to determine whether disclosure of these records is required by the Freedom of
Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to
a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed underthe Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904
and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be
used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re reexamination of: Yamada Confirmation No.: 7o Be Assigned

U.S. Patent No. 8,982,086 Art Unit: 7o Be Assigned

Issue Date: March 17, 2015 Examiner: 7o Be Assigned

Title: Information Processing Apparatus Third Party Requester Docket No. 2638-19.07

Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR EX PARTE REEXAMINATION OF U.S. PATENT NO. 8,982,086
UNDER 35 U.S.C. § 302 AND 37 C.F.R. § 1.510

Requester submits this Request for Fx Parte Reexamination under 35 U.S.C. § 302 and 37
CFR §1.5100fU.S. Patent No. 8,982,086 to Yamada, titled “Information Processing Apparatus”
(“the "086 Patent”). In accordance with 37 C.F.R. § 1.510(b)(4), a copy of the 086 Patent is
attached hereto as Exhibit 1001. The *086 Patent is assigned to Hitachi Maxell, Ltd. (“Maxell”)
according to United States Patent and Trademark Office (“USPTQO”) records at the time of this
request.

Pursuant to 37 C.F.R. § 1.510, this Request for £x Parte Reexamination includes:

1) A statement pointing out each substantial new question of patentability based on
prior art patents and printed publications;

2) Anidentification of every claim for which reexamination is requested and a detailed
explanation of the pertinency and manner of applying the cited prior art to every
claim for which reexamination is requested,;

3) A copy of every patent or printed publication relied upon or referred to herein,

attached as Exhibits 1004 and 1005;
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Request for Reexamination of
U.S. Patent No. 8,982,086 B2

4) A copy of the entire U.S. Patent No. 8,982,086 for which re-examination is
requested, including any disclaimer, certificate of correction, or reexamination
certificate issued in the patent, attached as Exhibit 1001,

5) A certification that a copy of the request filed has been served in its entirety on the
patent owner at the address as provided for in 37 C.F.R. § 1.33(¢);

6) A certification that the statutory estoppel provisions of 35 U.S.C. § 315(e)(1) or 35
U.S.C. § 325(e)(1) do not prohibit the requester from filing the Ex Parte
Reexamination Request; and

7) The appropriate fee under 37 C.F.R. § 1.20(c)(2).

The Commissioner is authorized to charge any additional fees, or to credit any

overpayment, to Deposit Account No. 50-6159.

ii
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Request for Reexamination of
U.S. Patent No. 8,982,086 B2
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I IDENTIFICATION OF CLAIMS FOR WHICH REEXAMINATION IS
REQUESTED

In accordance with 37 C.F.R. § 1.510, reexamination of claims 1-4 of U.S. Patent No.
8,982,086 is requested in view of the following references:

A. U.S. Patent No. 8,941,466 to Bayram et al. (“Bayram”) (Ex. 1004),

B. U.S. Patent Application Publication No. 2007/0097096 to Rosenberg
(“Rosenberg”) (Ex. 1005);

Re-examination of claims 1-4 is requested under 35 U.S.C. § 103(a) as being unpatentable
over Bayram alone or in view of Rosenberg.

Pursuant to 37 C.F.R. § 1.510, ex parte reexamination is available “at any time during the
period of enforceability of a patent.”” Because U.S. Patent No. 8,982,086 is unexpired, it is
enforceable and eligible for ex parte reexamination.

II. SUMMARY OF U.S. PATENT NO. 8,982,086
A, Description of the Alleged Invention of the >086 Patent

The *086 Patent describes an information processing apparatus including a touch panel that
displays identification information, such as a letter or number, that a user touches to identify the
user to the apparatus. ‘086 Patent, Ex. 1001, Abstract. The touch panel detects contact of a user’s
finger, the position at which contact occurs, and the contact area of the finger, and a detection unit
specifies identification information responsive to the position and area touched. /d. The
identification information is compared to stored reference identification information, and if there
is a match between the received and stored identification information, “particular processing” such
as unlocking the apparatus is performed. /d., 7:8-11.

The 086 Patent describes an embodiment where the contact area is associated with contact

by a finger-pad or a finger-end (referred to in the specification as finger-tip at FIGs. 9, 12A-B) of
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the user, such that the identification information provides for input via finger-pad/finger-end. ‘086

Patent, 6:12-7:9, FIGs. 9, 12A-B, 13; Dec., 42-43.

FIG. 13
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B. Summary of the Prosecution History of the 086 Patent

The 086 Patent issued March 17, 2015. U.S. Patent Application No. 14/154,993 (“the 993
Application”), from which the 086 Patent issued, was filed on January 14, 2014. The 993
Application is a continuation of Application No. 13/366,983 (“the '983 Application”), filed
February 6, 2012 (now USPN 8,654,093). 086 Patent, (21), (22), (63). The 086 Patent claims
priority to JP2011-025576 filed February 9, 2011. 086 Patent, (30).

The "993 Application had no prior art rejections and was allowed after overcoming a
statutory double-patenting rejection over the parent *983 Application. (Ex. 1002, 109). The *983
Application had no rejections and issued after a first action allowance. (Ex. 1006, '983 File
History, 173-177). In both the "983 and the 993 Applications, the Examiner cited only Sakurai
(Ex. 1008) in the Statement of Reasons for Allowance. (Ex. 1002, 110; Ex. 1006, 176).

The "983 Application has a currently pending Reissue Application No. 16/260,879 (“the
"879 Application”), with a Notice of Allowance mailed on November 23, 2020. (Ex. 1007, ‘879
File History, 381-391). In the 879 Application, the Examiner discussed the term “coincident.”
(Ex. 1007, 355). An amendment to claim 1 submitted on July 22, 2020 (but not entered due to non-
compliance) recited “wherein the control unit performs particular processing on condition the
determination unit determines that the first information and the second information are coincident
with each other in the identification mode.” (Ex. 1007, 333). In the Final Office Action, the
Examiner stated, “coincident is broader than matching” and issued a § 112(1) rejection. (Ex. 1007,
355). The Examiner further cited a dictionary definition of coincident as “of a similar nature.” /d.
Claim 1 was amended on November 5, 2020, to recite the information matching, and this language

was thereafter allowed. (Ex. 1007, 377).

Samsung - Exhibit 1004 - Page 123



Request for Reexamination of
U.S. Patent No. 8,982,086 B2

C. Level of Skill in the Art

A POSITA at the time of the 086 Patent—which, for purposes of this re-examination is
February 9, 2011—would have at least a Bachelor’s degree in electrical engineering, computer
engineering, computer science, or a related field, with at least one year of experience in the field
of computing devices with touch interfaces. Additional education or experience might substitute

for the above requirements. Dec., 22.}

II. NOTIFICATION OF CONCURRENT PROCEEDINGS PURSUANT TO 37 C.F.R.
§ 1.565

The *086 Patent is currently the subject of pending litigation: Maxell Ltd. v. Apple Inc, No.
6:20-cv-00646 (W.D. Tex.) (Complaint, Ex. 1026) (the “Litigation”). The Requester is a
Defendant in the Litigation. In view of this concurrent Litigation, it is respectfully urged that this
Request be granted and reexamination be conducted not only with “special dispatch,” but also with
“priority over all other cases” in accordance with M.P.E.P. § 2261.

Requester notes that trial in the Litigation is currently unscheduled. Therefore, there is
currently no federal court decision affecting this reexamination. A final holding of claim invalidity
or unenforceability (after all appeals) will likely not occur prior to a determination on the request
for reexamination is made. Requester reminds the Office of M.P.E.P. § 2286(1I) and treatment of
federal court decisions, namely that “[a] non-final federal court decision concerning a patent under
reexamination shall have no binding effect on a reexamination proceeding.” (M.P.E.P. § 2286(1V))
(emphasis in original).

The *086 Patent is also currently the subject of pending litigation at the International Trade
Commission: In the Matter of Certain Mobile Elec. Devices & Laptop Computers, USITC Inv.

No. 337-TA-1215. (I7C Complaint, Ex. 1027). The Requester is a Respondent in the litigation.

U All references to “Dec.” are to Ex. 1003, Declaration of Andrew Sears, Ph.D.
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Requester has concurrently filed a petition for /nter Partes Review of the 086 Patent that
mirrors the grounds proposed herein. To avoid duplicating efforts, Requester proposes the Patent
Office stay this reexamination proceeding pursuant to 37 C.F.R. § 1.565 in the event the Board
institutes the IPR.

IV.  RELATED REEXAMINATION PROCEEDINGS

Requester is not aware of any reexamination proceeding related to the 086 Patent or any
patent related to the 086 Patent.

V. STATEMENT POINTING OUT EACH SUBSTANTIAL NEW QUESTION OF
PATENTABILITY

Requester respectfully submits that a substantial new question of patentability under § 103
exists with respect to claim 1-4 of U.S. Patent No. 8,982,086 based on Bayram alone or Bayram
in view of of Rosenberg.

A. Bayram Alone or in Combination with Rosenberg Presents a Substantial New
Question of Patentability

Neither Bayram nor Rosenberg was cited or considered during the examination of the 086
Patent. Both references were cited in an IDS in the later-filed reissue of the parent *983 Application
(the *879 Reissue Application) and considered by the Examiner. (Ex. 1007, 86, 315). Rosenberg
was also cited by the Examiner in a Notice of References Cited in the 879 Reissue Application.
(Ex. 1007, 308). However, neither Bayram nor Rosenberg was used as the basis for a rejection in
the *879 Reissue Application. See Ex. 1007.

There were no prior art rejections during the prosecution of the 086 Patent and the only
art cited by the Examiner was Sakurai (Ex. 1008), which was discussed in the Reasons for
Allowance. (Ex. 1002, 110). Sakurai is directed to a touch screen for user authentication including
position, touch area, and touch time. Sakurai, Abstract, [0012]. Sakurai does not disclose finger-

pad/finger-tip (end) input. Therefore, there are material differences between Sakurai and the
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present art, and the present art presents minimal overlap (generally a touchscreen device but no
finger-pad/finger-tip taught in Sakurai). Due to the material differences between Sakurai and the
present art, Bayram and Rosenberg are not cumulative over the art of record in the 086 Patent.

Regarding the 879 Reissue Application, it recently received an allowance, but the allowed
claims are materially different than the ‘086 Patent claims. For example, the allowed reissue claims
include the limitation “wherein the controller is configured to associate a numeral password with
the first information, and the storage unit is configured to store the association between the numeral
password and the first information.” (Ex. 1007, 388-389).

Bayram and Rosenberg were not previously used as the basis for any rejection. The Office
did not have the benefit of these references in performing its original examination of the 086
Patent. The new references, along with the evidence and opinions provided by Dr. Sears (in the
supporting declaration), warrant reconsideration.

B. Bayram Is Analogous Prior Art

Bayram is a U.S. patent having an earliest effective U.S. filing date of January 5, 2009,
qualifying as prior art to the 086 Patent under at least 35 U.S.C. § 102(e). Bayram teaches using
finger touch information for user authentication for devices with touch sensitive display screens.
Bayram, Abstract, 2:60-3:2. Because Bayram, like the 086 Patent, discloses user identification
information including a type of finger touch, Bayram is in the same field of endeavor and is
pertinent to the problem to be solved by the claimed invention in the 086 Patent. Dec., 44-45.
Bayram is thus analogous art to the claimed invention in the 086 Patent.

C. Rosenberg Is Analogous Prior Art

Rosenberg published on May 3, 2007, qualifying as prior art to the 086 Patent under at

least 35 U.S.C. § 102(b). Rosenberg teaches a touchscreen device distinguishing between a user’s
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finger contact with a finger-pad vs. finger-tip. Rosenberg, Abstract, [0008], [0010]. Because
Rosenberg, like the 086 Patent, discloses using a touch panel to sense finger-pad/finger-tip,
Rosenberg is in the same field of endeavor and is pertinent to the problem to be solved by the
claimed invention in the 086 Patent. Dec., 46-47. Rosenberg is thus analogous art to the claimed
invention in the 086 Patent.

VL. CLAIM CONSTRUCTION

In the context of reexamining patent claims, “the PTO must give claims their broadest
reasonable construction consistent with the specification.” In re Suitco Surface, Inc., 603 F.3d
1255, 1259 (Fed. Cir. 2010) (quoting /n re ICON Health & Fitness, Inc., 496 F.3d 1374, 1379
(Fed. Cir. 2007)) (citation omitted). During reexamination proceedings, the patent owner will be
permitted to amend the claims. 35 U.S.C. § 305. “Further, as applicants may amend claims to
narrow their scope, a broad construction during prosecution creates no unfairness to the applicant
or the patentee.” In re ICON Health & Fitness, Inc., 496 F.3d at 1379 (citing In re Am. Acad. of
Sci. Tech Ctr., 367 F.3d 1359, 1364 (Fed. Cir. 2004)). Thus, in the analysis and discussion
presented below, the identified claims are given their broadest reasonable interpretation consistent
with the 086 Patent specification.

In the ITC, the Parties and ITC staff are currently negotiating claim constructions, and as
of the filing of this reexamination request, negotiations are not finalized. Regardless, claims 1-4

are unpatentable under the broadest reasonable interpretation

2 In the ITC, Petitioner submitted that both the claimed “first controller” and “second controller” should be

construed under § 112(6). Petitioner does not submit such a construction for this reexamination request.
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VII. DETAILED EXPLANATION UNDER 37 C.F.R. § 1.510(B)(2)

In accordance with M.P.E.P. § 2258(I)(E), Requester submits herewith the Declaration of
Dr. Andrew Sears (Ex. 1003) providing further explanation of the contents of the prior art, as

referenced below.

A, SNQP 1: Claims 1-4 are unpatentable under 35 U.S.C. § 103 as obvious over

Bayram
1 Claim 1
a) Claim 1[Pre]: “An information processing apparatus”

To the extent the preamble is limiting, Bayram teaches a device 100 or portable device 208
taking various forms, including a mobile phone and personal digital assistant, specifically
including Apple’s iPhone® or iPod Touch®. Bayram, 4:43-5:26, FI1Gs. 1-2; Dec., 48. Figure 1
illustrates an exemplary device 100, and Fig. 2 illustrates an exemplary portable device 208 “on

which user authentication consistent with the present invention may be provided”:
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Bayram, F1Gs. 1-2, 5:16-18. The device 100, 208 may include functions such as authentication of

the user to the device, voice recognition, geolocation, and voice and data transmission, which are
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information processing functions, making the device 100, 208 an “information processing
apparatus,” as claimed. Bayram, 4:56-62, 5:22-26; Dec., 48.

b) Claim 1(a): “a touch panel configured to detect a contact of a
finger of a user”

Bayram discloses the device 100,208 includes a touchscreen where the user can enter a
signature to authenticate the user to the device. The device includes “input/output interfaces 140
coupled with one or more input devices 142 and output devices 144.... The input devices 142
include a touch sensitive element, such as a touch screen, a touch input device....” Bayram, 4:48-
56, 5:18-22 and FIG. 2 (disclosing device 208 includes a “touch sensitive display 2137), 3:24-26
(stating FIG. 3 illustrates a “touch sensitive panel”), FIG. 3. The user may touch the screen to
authenticate themselves to the device and be granted access to the device or applications. Bayram,
5:28-34; Dec., 51. The touch screen receives the user’s input via their finger: “a user is
authenticated by receiving a time series of samples from a signature to be performed on a touch
sensitive device by a user through use of one or more of their fingers.” Bayram, 5:40-53; Dec., 51.

Because the touch sensitive surface accepts “finger touch” information, the Bayram touch
sensitive surface (alternatively touchscreen, touch panel, or touch sensitive surface in Bayram) is
“configured to detect a contact of a finger of a user,” as claimed. Dec., 50.

Regarding Bayram’s definition of the disclosed “signature,” Bayram envisions various
authentication “signatures” the user may enter, including a handwritten signature as may be used
for legal documents (5:34-36), “classic alphanumeric passwords” (8:34-40, 4:37), “arbitrary
shapes” or “scribbles” (4:35-35-38), or drawing a particular shape or particular motion with the
user’s fingers (9:39-46, Figs. 4A-4D). Bayram teaches “a ‘signature’ should be broadly
interpreted to include a time series of samples of touches of a fingertip or fingertips received by

a touch sensitive device.” Bayram, 4:28-41. Therefore, although Bayram discusses input of a
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signature for authentication, Bayram expressly discloses the “signature” may be any gesture input
by the user via the touchscreen for authentication to the device, including a single continuous
gesture during which the finger does not leave the touch sensitive device as well as non-continuous
gestures where the finger leaves the touchscreen one or more times. Bayram, FIGs. 4A-4D, 4:28-
41, 3:26-37; Dec., 51.

¢) Claim 1(b): “a detector configured to detect first information
necessary for an identification of the user when the contact is
detected between the touch panel and the finger of the user”

1) “first information necessary for an identification of the
user”

Bayram discloses “first information,” as claimed, namely the user’s finger touch
information captured by the device during the authentication phase. The finger touch information
comprising the user’s signature is compared against previously stored signature finger touch
information to verify the user and grant access to the device. Bayram, FIG. 7, 5:54-6:3.

Specifically, Bayram teaches finger touch information, comprising a time series of centroid
and non-centroid coordinates, is compared against previously stored finger touch information for
authenticating the user:

In an exemplary method consistent with the present invention, finger touch information
(e.g., a time series of finger touches) is accepted from a user via a touch sensitive surface,
the finger touch information including at least a time series of finger touch centroid
coordinates that define a trace of the user’s signature, as well as finger touch information
in addition to the centroid coordinates (e.g., an area of the finger touch sample, a shape of
the finger touch sample, an orientation of the finger touch sample, a multi-touch sample,
characteristics of a multi-touch sample, etc.). (See Block 710 of FIG. 7.) A similarity is
then determined between the accepted finger touch information and stored information
previously provided by the user (e.g., during a registration phase described below). (See

Block 720 of FIG. 7.) Finally, the user is authenticated based on at least the determined

10
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similarity (e.g., with respect to a stored or determined threshold). (See Block 730 of FIG.
7.)
Bayram, 5:54-6:3 3

Bayram teaches the user inputs their signature during the authentication phase. Dec., 53.
The user signature represents a series of finger touches on the touchscreen of the device. /d. Each
finger touch is associated with a time series coordinate, such that the various finger touches of the
user’s inputted signature correspond to time series of centroid and non-centroid coordinates.* /d.,
citing Bayram 5:54-6:3. The signature (and corresponding finger touch information comprising a
time series of coordinates) verifies and authenticates the user. Bayram, 8:4-24. The user is “granted
access to the device and/or applications” when the similarity of the finger touch information
inputted during the authentication phase satisfies a predefined threshold “similarity metric” as
compared to the finger touch information inputted during the registration phase. /d. Thus, the
user’s finger touch information corresponding to the inputted signature during the authentication
phase is sufficient for identification of a user and is otherwise “first information necessary for an
identification of the user,” as claimed. Dec., 52-53.

Additionally, Bayram teaches the user signature information is unigue to the user and is
used to verify and authenticate the user, such that the user’s inputted signature identifies the user.
Bayram, 12:28-39; cf. Bayram, 7:36-39 (referring to the “entropy of the signature™), 2:1-6
(discussing low-entropy passwords that are “inherently less secure”), 1:54-2:18, 8:25-33 (referring
to the “identity” of the users); Dec., 54. Because a particular user’s signature is unique and
dependent on the user’s specific information, the Bayram invention provides a high entropy and

consequently identifies a particular user via the user’s signature. /d.

3 All emphases added unless otherwise noted.
* The centroid and non-centroid coordinates are discussed further for claims 1(f)~(g).

11
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2 “when the contact is detected between the touch panel
P
and the finger of the user”

Bayram teaches the user’s signature entered during the authentication phase is entered at
the touchscreen of device 100, 208: “In the second phase, referred to as the ‘authentication’ phase,
a user is asked to enter their signature over the touch sensitive panel.” Bayram, 8:4-6. The
user’s signature or password may include “non-centroid information such as the entire area,
orientation and shape of the touch screen surface contacted by the user’s fingertip(s).” Bayram,
6:31-65 (disclosing the user moving their fingers over the touch sensitive device to draw their
signature). Thus, Bayram teaches the signature (or password) inputted by the user during the
authentication phase is detected when the user contacts the touch panel with their fingertips. Dec.,
5.

3) “a detector configured to detect”

Bayram teaches a “detector configured to detect,” namely processor 110 programmed to
perform the functionality of “captur[ing] user signature data entered via a user’s fingertip(s)”
and/or collecting finger touch information at the touchscreen comprising a time series of finger
touches. Bayram, 4.66-5:1, 5:55-64, 5:40-46 (disclosing users granted access to the device based
on their drawn signature), FIG. 1 (RN 110), FIGs. 6-7, FIG. 3 (RN 315), 6:31-65 (disclosing finger
touch information relative to the registration phase), 8:3-9 (referring to captured signature
information that is subsequently compared to stored signature data); Dec., 56. The finger touch
information expressly includes non-centroid information, such as a contact area of the user’s finger
on the touchscreen. Bayram, 5:54-63. Finger touch information recorded during the registration
phase is compared to finger touch information inputted during the authentication phase (including

the time series coordinates of the finger touches) to authenticate the user. Bayram, 8:3-13, FIG. 7.

12
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Bayram expressly teaches device 100 includes “appropriate program instructions (e.g., as
an application)” to capture the user signature data. Bayram, 4:63-5:1. Device 100 includes
processor 110 executing program instructions for implementing embodiments consistent with the
invention. Bayram, 4:42-48. “The device 100 may be programmed to perform various user
authentication functions (described below) using such collected information in a manner consistent
with the present invention.” Bayram, 5:6-9, 5:22-26 (referring to “[d]ata collected from the touch
sensitive display”). The “collected information” includes the above-described time series of finger
touches input by the user representing their signature for authentication to the device. Bayram,
5:40-46, F1G. 6 (RN 670, 630); Dec., 58. Bayram illustrates the “operations for the selection and
use of authentication information based on stored security settings,” including detecting the time
series of finger touch samples (RN 670), use of these finger touch samples as selected
authentication information 620 (RN 660), and performing user authentication operations (RN 610)

to output a pass/fail of the comparison to a stored signature (RN 650). Bayram, 6:4-13.

AUTHENTICATION QRTRUY Y
(PASZFAILY /k/ P
FIGURE 6
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Bayram, FIG. 6.

Because processor 110 is programmed to detect the signature input by the user (i.e., the
determined “selected authentication information” at 620 including time series of finger touch
samples input at 670), a POSITA would have understood processor 110 is programmed to detect
identification information, including a finger contact area, and specify the inputted information
using the centroid and non-centroid coordinates captured at the touchscreen. Thus, the processor
programmed to detect the time series coordinates and otherwise capture the user’s signature
satisfies the claimed “detector configured to detect.” Dec., 56-59.

d) Claim 1(c): “a first controller configured to control the
information processing apparatus to operate in two operating

modes: at least an identification mode and a registering mode,
as the operating mode thereof”

(1) *“a first controller”

Bayram teaches a “first controller” as claimed, namely processor 110. Bayram teaches the
device 100 includes “one or more processors 110.” Bayram, 4:42-48, FIG. 1. At least one of the
disclosed “one or more processors 1107 satisfies “a first controller.” Dec., 60. Bayram further
discloses the one or more processors may be general purpose microprocessors and/or application
specific circuits, indicating to a POSITA that Bayram contemplates various forms or types of
processors for performing the disclosed functionality. Bayram, 4:46-48; Dec., 60.

2 “configured to control the information processin
g P g
apparatus to operate in two operating modes”

Bayram teaches one or more processors 110 executes “program instructions” to perform
the “embodiments consistent with the present invention.” Bayram, 4:42-48, 4:63-66 (referring to
an Apple iPhone® “provided with appropriate program instructions”), 5:6-9, 5:27-34, FIG. 1. The
programmed device operates in two modes, namely a “registration phase” and an “authentication
phase.” Bayram, 6:26-31, 8:3-12. A POSITA would have understood or found it obvious that
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device 100 is operating or otherwise performing the registration phase and the authentication phase
because, at least, Bayram teaches device 100 is “programmed to perform various user

29

authentication functions...” and that embodiments of Bayram “may be implemented using
program instructions” stored on storage device 120 executed by one or more processors 110 in the
device 100. Bayram, 5:6-9, 4:43-48, FIG. 1; Dec., 61. Therefore, Bayram teaches one or more
processors 110 (the claimed “first controller”) is configured to control device 100 (the claimed
“information processing apparatus”’) to operate in two operating modes, namely Bayram’s
registration and authentication phases. /d.
3) “a registering mode”

Bayram discloses a “registering mode,” namely the disclosed “registration phase.” During

the registration phase, the user signature data is recorded for future comparison to an inputted

signature:

The proposed authentication scheme has two phases. In the first phase, called the
‘registration’ phase, a user creates an account on a device and enters, one or more times,
the signature with their finger(s) on a touch sensitive element of the device. In the
registration phase, user ‘signature’ data is recorded as time series containing the
coordinates of signature drawing. (See, e.g., FIGS. 4A-4D).

Bayram, 6:26-33; Dec., 62. Bayram provides additional detail of the user registering their

signature, including having the user input their signature multiple times to determine “a variation
or standard deviation of the signatures entered” and adjusting a similarity threshold (discussed
below as the threshold required for the inputted signature to match the registered signature) based
on the registered signature’s standard deviation or variation. Bayram, 9:47-51, 11:51-60. Thus, the
user registers their signature during the registration phase for comparison to signatures inputted
during the authentication phase to authenticate the user to the device. Bayram, Abstract, 4:64-67,

FIG. 6 (RN 630).
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A POSITA would have understood Bayram’s “registration phase” is an operating mode of
the device and specifically, is a “registering mode,” as claimed. Dec., 63. Because (1) the user
registers their signature during the disclosed “registration phase” (Bayram, 6:26-33); (2) the
signature is “stored” in memory for future comparison (FIG. 6 (RN 630), FIG. 7 (Step 720), 6:4-
13); and (3) the signature inputted during the authentication phase is compared against the stored
data recorded during the registration phase (8:6-9), Bayram expressly teaches the disclosed “one
or more processors” is configured to control device 100 to operate in a registering mode, as
claimed. Dec., 63.

4) “an identification mode”

Bayram teaches the claimed “identification mode,” namely Bayram’s “authentication
phase.” During the authentication phase, the user enters their signature, which is compared against
a previously stored signature of the user to authenticate the user to the device. Bayram, 8:3-24,
FIG. 7. Bayram thus teaches an operating mode during which the user is identified as an
authenticated user. And, as discussed for claim 1(b) and incorporated by reference herein, the
user’s inputted signature identifies the user because the signature is unique to the user and
dependent on the user’s specific information (e.g., finger shape and orientation).

Because Bayram teaches a method of user authentication that is particular to a user,
including the particular user’s signature that is dependent on the user’s attributes, Bayram teaches
an “identification mode,” as claimed, namely the authentication phase that captures the user’s
signature and compares to a previously recorded signature. Dec., 64.

o) “as the operating mode thereof”

Bayram discloses that the registration and/or authentication phases are operating modes of

device 100. Figure 6, for example, illustrates “operations for the selection and use of authentication

information based on stored security settings in a manner consistent with the present invention.”
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Bayram, 6:4-6, FIG. 6. The disclosed operations in Figure 6 include storage of the authentication
information, i.e., storage of previously entered information for future authentication of the user.
Bayram, FIG. 6 (RN 630). Figure 6 further illustrates performing “user authentication operations”
(RN 610) using “selected authentication information” (RN 620). Bayram, 6:4-13, 6:27. During
each phase, the device performs certain operations and receives certain information from the user.
For example, during the registration phase, the user creates an account on the device and enters
their signature via the touch sensitive element, which is then recorded as time series coordinates
of the signature drawing. Bayram, 6:26-33, 7:19-24. During the authentication phase, a user enters
their signature over the touch sensitive panel, the device captures the signature information, and
the device then compares the captured user signature information to “user data recorded and stored
during the registration phase.” Bayram, 8:3-9.

Because each of the registration and authentication phases are operating phases of the
device performing, at least, the above-discussed operations, a POSITA would have understood
Bayram teaches the registration and authentication phases are “operation modes” of the device, as
claimed. Dec., 65.

e) Claim 1(d): “memory that is configured to store second

information relating to the identification of the user, which is
stored in advance”

1) “second information relating to the identification of the
user, which is stored in advance”

Bayram teaches the claimed “second information,” namely the signature finger touch
information previously stored during the registration phase and compared to the signature inputted
during the authentication phase. Dec., 67. “In the registration phase, user ‘signature’ data is
recorded as time series containing the coordinates of signature drawing.” Bayram, 6:31-33. The

signature’s time series information recorded and stored during the registration phase for
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comparison to a subsequently entered signature during the authentication phase is “second
information,” as claimed. Dec., 66-68.

The recorded signature’s time series information is related to identification of the user
because, at least, the recorded time series information is (1) unique to the user; and (2) used to
identify the user for future authentication to the device. See Claim 1(b) (discussing finger touch
information uniquely identifying the user); Bayram, 12:32-35, 8:16-24 (teaching verifying the user
with the registered signature).

Bayram teaches the user finger touch information stored during the registration phase (i.e.,
the claimed “second information™) is “stored in advance,” as claimed. Bayram teaches determining
a similarity to “stored information previously entered.” Bayram, FIG. 7 (Step 720), FIG. 6 (RN
630), 5:64-67), Abstract. Information that is previously entered and stored is information “stored
in advance.” Dec., 68.

2) “memory”

Bayram discloses device 100 includes memory, as claimed, namely either or both of “one
or more storage device 120 (e.g., non-volatile storage)” or “memory 130 (e.g., working RAM).”
Bayram, 4:42-51, FIG. 1 (illustrating both storage device(s) 120 and memory 130 included in
device 100). A POSITA would have understood the storage device(s) 120 and/or memory 130 of
device 100 satisfy the claimed “memory.” Dec., 69.

3) memory “that is configured to store second
information”

Bayram also discloses or renders obvious the storage device(s) 120 or memory 130 storing
user finger touch information. Bayram’s Figure 6 illustrates a memory in the well-understood

symbol for memory or a storage device shown in Fig. 6:
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STORED (DEVICE,
N\ APPLICATION, AND/OR
SERVICE SPECIFIC)
SECURITY SETTINGS

/ si—o_)

STORED (PREVIOUSLY
ENTERED) AUTHENTICATION
|/ INFORMATION (INCLUDING

TIME SERIES OF FINGER

TOUCH SAMPLES)

FIG. 6 (excerpt); Dec., 70-71. Figure 6, RNs 630, 640 illustrate the “stored” information includes

“previously entered” authentication information, including the time series of finger touch samples.
Dec., 69, citing Bayram, 7:27-33 (disclosing storing user signature information in a database). Per
Dr. Sears, operations performed in Fig. 6 are performed by the authentication system of FIG. 1.
1d., citing Bayram, 3:15-19, 3:41-43, 5:6-9 (stating device 100 performs authentication functions),
69-71 (discussing storing the signature with either individual instances or in parametric form
(Bayram, 7:19-26) and dynamic time warping algorithms performed at the device (Bayram, 8:55-
56)). Thus, a POSITA reading Bayram would have understood the user signature information
recorded and stored during the registration phase is stored in storage device 120 or memory 130
of device 100. /d.

Alternatively or additionally, Dr. Sears opines it would have been obvious for the user
finger touch information, i.e., the claimed second information, to be stored locally at device 100
for efficient retrieval and processing of user signature information during the authentication phase.

Dec., 72. Local storage of finger touch information in storage device 120 or memory 130 would
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be expected, as local storage would allow for accessing the device without needing a
communications network and would be a reasonable improvement given Bayram’s proposed
authentication scheme for use with mobile devices such as the Apple iPhone®. Bayram, 12:35-39;
Dec., 72.

D Claim 1(e): “a second controller configured to execute a

specified process when said first information and said second
information are coincident within said identification mode”

(1) ‘“a second controller”

Bayram discloses “a second controller,” as claimed, namely a second of the disclosed “one
or more processors 110” in Bayram. Bayram expressly discloses the device 100 may include “one
or more processors 110,” indicating to a POSITA the device may include first and second
processors for implementing the disclosed method. Bayram, 4:43-48; Dec., 73.

Additionally or alternatively, Bayram renders obvious a “second controller,” as claimed.
Dr. Sears explains it is common for an electronic device, such as a mobile telephone, to have one
or more processors performing various functions of the device. Dec., 74 (noting Rosenberg, Ex.
1005, discloses both a processor 20 and a system controller 24). The inclusion and delineation of
the processors is a design choice based on considerations such as space within the device, processor
programming, costs associated with microprocessors, processor manufacturing specifications, and
other routine hardware, firmware, and software designs associated with electronic device design.
Dec., 74. Dr. Sears opines it would be rudimentary for a POSITA to enable a first controller
performing a first functionality and a second controller performing a second functionality. /d. This
design choice is reflected in Bayram, recognizing device 100 may include one or more processors,
and that the processors may be “general purpose microprocessors, and/or application specific

circuits.” Bayram, 4:46-48.
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Because Bayram teaches the device including “one or more processors,” a second of the
one or more processors satisfies the claimed “second controller” or Bayram otherwise renders
obvious a second controller. Dec., 73.

As discussed below, Bayram teaches the device executing a specific process and otherwise
performing the functionality recited in claim 1(e). Although Bayram teaches “one or more
processors,” Bayram does not identify which of the “one or more processors” performs the
functionality recited in claim 1(c) versus the functionality recited in claim 1(e). Per Dr. Sears, it
would have been obvious to program a first of the “one or more processors” to perform the
functionality recited in claim 1(c), and to program a second of the “one or more processors” to
perform the functionality recited in claim 1(e). Dec., 73. Bayram teaches that “embodiments
consistent with the present invention may be implemented using program instructions stored on
one or more storage device 120 (e.g., non-volatile storage) executed by one or more processors
110” in the device. Bayram, 4:43-48. Programming a processor to perform a desired functionality
is within the routine skill of a POSITA. Dec., 73. Bayram also recognizes its disclosure is intended
to inform a POSITA of illustrative embodiments “but is not intended to be exhaustive or to limit
embodiments consistent with the present invention to the precise form disclosed.” Bayram, 4:2-
10. Therefore, it would have been obvious to a POSITA for a first of the one or more processors
disclosed in Bayram be configured to perform the functionality of claim 1(c), and a second of the

one or more processors be configured to perform the functionality of claim 1(e). Dec., 73.
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(2) “configured to execute a specified process when said
first information and said second information are
coincident within said identification® mode”

Bayram teaches executing a specified process, such as granting the user access to the
device, when the user’s finger touch information input during the authentication phase is
coincident with the finger touch information input during the registration phase, i.e., a similarity
metric between the authentication information and the registration information is above a preset
threshold:

In the second phase, referred to as the ‘authentication’ phase, a user is asked
to enter their signature over the touch sensitive panel. Once the signature
information and/or other user biometric information are captured, they are
compared with the user data recorded and stored during the registration
phase. To compare the current data entry with the stored one in the system, a
similarity metric is computed. If the similarity metric is above a predefined
threshold the user is authenticated....

At the time of verification, the entered signature is compared against the
data stored during the registration phase. (Recall, e.g., Block 720 of FIG. 7.) The
user is granted access to the device and/or applications or services residing on
the device or accessed via the device depending on the similarity between the
accepted information of a time series of finger touch samples (including centroid
and non-centroid information) received via the touch sensitive element and

corresponding information from the registration phase.

3 Certificate of Correction changed “registering” to “identification.” (Ex. 1002, 204).
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C USER AUTHENTICATION )
700

Yy

ACCEPT INFORMATION OF A TIME SERIES OF FINGER TOUCH 710
SAMPLES INCLUDING CENTROID AND NON-CENTROID f\/
INFORMATION RECEIVED VIA A TOUCH SENSITIVE ELEMENT

A4

DETERMINE A SIMILARITY BETWEEN THE ACCEPTED 720
INFORMATION AND STORED INFORMATION PREVIOUSLY f\/
ENTERED (e.g., DURING A REGISTRATION PHASE)

A4

AUTHENTICATE THE USER USING THE DETERMINED /\;30
SIMILARITY (WITH RESPECT TO A THRESHOLD)

RETURN 740

FIGURE 7

Bayram, 8:3-24, F1G. 7, Abstract; Dec., 75.

Regarding the claimed “execute a specified process,” Bayram teaches executing various
processes upon the finger touch information having the similarity metric above the predefined
threshold. A first-disclosed executed process is granting the user access to the device. Bayram,
8:18-24, 5:31-34, 11:38-41, Abstract. A second-disclosed executed process is granting access to
only certain functionality provided by the device, such as applications or services residing on or
accessed by the device. /d. Per Dr. Sears, granting access to the device or a specific application or
service as taught by Bayram would have been understood as the second processor of the device
“configured to execute a specified process,” as claimed. Dec., 77.

Bayram further teaches granting access to the device, application, or service (i.e., the
claimed “execut[ing] a specified process”) when finger touch information entered during the
authentication phase (i.e., the “first information™) and the finger touch information entered during

the registration phase (i.e., the “second information) have a similarity metric (i.e., are “coincident”)
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within the authentication phase (i.e., the “identification mode”). Bayram teaches comparing the
user finger touch information accepted during the authentication phase when the user is attempting
to gain access to the device, application, or service (the “first information”) with the user finger
touch information stored during the registration phase (the “second information”). Bayram,
Abstract, 8:3-24. Based on the comparison of the authentication information as to the registration
information, a similarity metric is computed. Bayram, 8:6-10, 8:16-24.

A POSITA would have understood Bayram’s comparing of the stored signature from the
registration phase to the live signature accepted during the authentication phase and subsequent
matching and determination of a similarity metric satisfies the claimed “coincident within said
identification mode.” Dec., 76. First, the finger touch “matching” occurs during the authentication
phase (i.e., the claimed “identification mode”) as expressly taught in Bayram at 8:3-24, identified
as a discussion of the “Authentication Phase.”

Second, determination of the similarity metric is determining if the signatures are
“coincident,” as claimed. Dec., 76. The term “coincident” does not appear in the 086 Patent
Specification, but the 086 Patent does describe “matching” the detected information with stored
reference information. /d. Dr. Sears opines a POSITA would have understood that entered finger
touch information comprising the area of contact (interpreted as a finger pad or finger end) would
not be exactly entered every single time the user attempts to access the device. Dec., 76. Therefore,
two signatures are “coincident” if they meet some unclaimed matching requirement. Indeed, the
’086 Patent only describes the detected and stored information to “match.” '086 Patent, Abstract,
7:24-28; Dec., 76.

Because Bayram teaches comparing the registered finger touch information to the live

authentication finger touch information and determining a similarity metric, a POSITA would have
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understood Bayram expressly or implicitly teaches executing the specified process when the
registration and authentication information are “coincident,” as claimed. Dec., 76.

2) Claims 1(f)-(g): “in said registering mode there are provided a

first registering mode for inputting input information by a pad

of a finger, and a second registering mode for inputting input
information by an end of a finger”

Bayram discloses or renders obvious that during the registration phase, the device is
configured to register user finger touch information input by both a pad and an end of the finger.
Bayram discloses that during a registration phase, “non-centroid information such as the entire
area, orientation and shape of the touch screen surface contacted by the user’s fingertip(s) are
obtained.” Bayram, 6:31-37, 5:54-66 (discussing centroid coordinates as X,y coordinates), 6:33-35
(discussing FIG. 4B and the “X” representing the centroids), 6:35-65 (discussing non-centroid
coordinates), 2:63-3:2, FIGS. 4A-4D; Dec., 78 (opining that Bayram’s “centroid coordinates” are
the particular position on the touchscreen touched by the user according to assigned x,y coordinates
of the touchscreen). Bayram refers to FIG. 4B, below, explaining:

For example, although the samples at times t1 and t5 are both circular in shape, they
have different sizes. Note also that the oval samples at times t2-t4 have different
orientations. Also, the samples at times t3 and t4 are multi-touch samples (since
more than one fingertip is touching the touch sensitive element simultaneously).

Bayram, 6:37-40.
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FIGURE 4B

Bayram, FIG. 4B.

A POSITA would have understood Bayram teaches or renders obvious input via a finger
pad or a finger end. Dec., 80. Bayram recognizes identifying finger touch area, shape, and
orientation as parameters for determining a user’s signature. A POSITA would have known or
found it obvious that using the parameters of finger touch area, shape, and orientation is indicative
of an input made via finger pad or a finger end. Dr. Sears notes a prior art reference to Rosenberg
(Ex. 1005) confirms that identifying an input’s area, shape, and orientation are parameters
associated with an input via a finger pad or finger end. Dec., 79, citing Rosenberg, 0049.
Additionally, Bayram states “[a]s should be appreciated from the foregoing, additional information
related to physical characteristics of the user’s fingertip(s) (and perhaps finger, hand, wrist, etc)
may be captured—not just the centroid x,y coordinates of finger touch samples.” Bayram, 6:61-
65. Bayram expressly contemplates capturing information related to the physical characteristics
of the user’s fingertip and not just the finger touch position on the touchscreen (i.e., the x,y
coordinates). Dec., 80. Because Bayram contemplates capturing physical characteristics of a user’s

fingertip, and because finger touch area, shape, and orientation are indicative of a finger pad and
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finger end, a POSITA would have found Bayram teaches or renders obvious inputting input
information by a finger pad or end.

A POSITA also would have understood or found it obvious that Bayram’s registration of
non-centroid coordinates of the user’s finger touch includes a first mode for inputting input
information by an end of the finger and a second mode for inputting input information by a pad of
the finger, as claimed. Dec., 78-83. During the registration phase in Bayram, the user enters the
user’s signature with their finger. Bayram, 5:40-46, FIGs. 3, 4A; Dec., 79. As the user touches the
touchscreen with their finger, the portion of the finger contacting the touchscreen changes, as
expressly shown in FIG. 4B. Dec., 79. Thus, at time t1, the user’s finger contacts the touchscreen

to make a large circular shape:

But at time t2, the portion of the user’s finger contacting the touchscreen changes, such

that the user’s finger contacts the touchscreen to make an elongated oval shape:
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Bayram, FIG. 4B (annotated); Dec., 81 (discussing Bayram’s teaching at 4:31-38 of both
continuous signatures where the user’s finger does not leave the touchscreen and non-continuous
gestures where the user’s finger leaves the screen and opining the same finger is used for touching
the screen at t1 and t2). The different shapes, sizes (i.e., area contacted), and orientations of the
user’s finger results in different registered non-centroid coordinates. Bayram, 6:35-37.

Per Dr. Sears, the inputs at times t1-t5 correspond to input with, at least, a pad of the finger
and with an end of the finger. Dec., 79-83. In each of these transitions, a POSITA would have
understood or found it obvious that a user would have naturally reoriented their finger to input
information comfortably for the given input, some in a finger end mode and some in a finger pad
mode. Each of the time series t1-t5 is effectively a registering mode, as non-centroid coordinate
information reflecting the user’s finger end vs. finger pad interaction with the touchscreen is
collected for each time series. Dec., 82. Therefore, one of the time series collecting coordinates
indicative of a finger pad input is a first registering mode, and a second of the time series collecting
coordinates indicative of a finger end input is a second registering mode. /d.

Because Bayram expressly teaches collecting non-centroid coordinates information related
to finger size, shape, and orientation during registration of the user’s signature, and because a

POSITA would have recognized or found it obvious that finger size, shape, and orientation
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information is input from a finger end or a finger pad, Bayram expressly or implicitly discloses or
renders obvious a first mode for inputting input information by a pad of the finger, as recited in
claim 1(f), and a second registering mode for inputting input information by an end of the finger.
Dec., 79-81.

h) Claim 1(h): “said second information relating to the

identification of the user is produced upon basis of the input
information, which is inputted in the first or second mode.”

Bayram teaches that the user’s signature input during the registration phase (i.e., the
“second information” per claim 1(d) above), is produced upon basis of the input information, as
claimed. As shown in Bayram, FIG. 4B, for example, the time series of the user’s finger touch
inputs, which include or otherwise render obvious the input information by a finger pad and a
finger end, collectively form the user’s signature. Bayram, FIG. 4B. The collective time series of
finger touches forming the user’s signature are produced upon basis of the input information, i.e.,
the signature is produced using, at least in part, the non-centroid coordinates corresponding to a
finger pad touch and a finger end touch. Bayram, 6:31-33 (teaching recording as a time series
containing the coordinates of the signature drawing); Dec., 87.

Claim 1(h)’s recitation of the second information “relating to the identification of the user”
was previously discussed for claim 1(d), which is incorporated by reference for this claim 1(h).

Regarding claim 1(h)’s recitation of the input information, “which is inputted at least in
the first or second mode,” the inputting of the input information in the first or second registering
modes was discussed for claims 1(f)-(g). The mapping for claims 1(f)-(g) is incorporated by
reference for this claim 1(h).

2. Claim 2: “...wherein said first information includes a position and an
area of the finger contacting with said touch panel”

Bayram renders obvious claim 1, as discussed above.
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As discussed for claim 1(b) and incorporated by reference for this claim 2, Bayram teaches
the claimed “first information,” namely the user’s finger touch information captured by the device
during the authentication phase. This finger touch information includes a position of the finger
contacting the touch panel, i.e., a location on the touch screen, and an area of the contacted touch
screen. As discussed for claim 1(b), Bayram teaches determining x,y centroid coordinates of the
user’s finger touch. Bayram, 6:61-65. As shown in FIG. 4B, the “x” (circled in red) is the centroid

of each finger touch(es) at t1-t5:

2
i 0
&

FIGURE 4B

Bayram, FIG. 4B. Dr. Sears opines that each x,y coordinate is a general center (hence, the
“centroid” coordinate) of the user’s finger touch position on the touchscreen, such that each x,y
coordinate indicates the user’s finger touch position when the finger contacts the touchscreen.
Dec., 88. Bayram teaches the time series of finger touch centroid coordinates is registered as part
of the stored user signature. Bayram, 5:54-63, 6:26-35. Therefore, Bayram teaches the first

information, namely the finger touch information stored during the registration phase, includes a
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position, 1.e., a X,y centroid coordinate, of the user’s finger touch contacting the touch panel. Dec.,
88.

Bayram also teaches the claimed first information including “an area of the finger
contacting with said touch panel,” as claimed. Bayram expressly teaches the registered first
information, and specifically the non-centroid coordinates, includes “an area of the finger touch
sample.” Bayram, 5:54-63, 2:63-3:2 (referring to non-centroid touch information including area
of time series touch samples), 3:26-33, 6:35-37 (referring to non-centroid information including
area “of the touch screen surface contacted by the user’s fingertip(s)”); Dec., 88.

3. Claim 3: “...wherein the first information includes a plurality of

combinations of a position and an area of the finger contacting with said
touch panel.”

Bayram renders obvious claim 1, as discussed above.

Bayram teaches the limitations of claim 3. As shown in FIGs. 4A-D and discussed for claim
1(b) (incorporated by reference for this claim 3), Bayram teaches registering a signature
comprising a plurality of finger touches on the touchscreen, referred to in Bayram as time series
of finger touches. Bayram, 5:54-63. The time series of finger touches (i.e., the claimed “first
information”) include a plurality of combinations of position and area, as shown in FIG. 4B,
because, at least, the combination of the centroid coordinate and the area for each finger touch is

different. Dec., 89.
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FIGURE 4B
Bayram even notes that the finger touch at t1 in FIG. 4B is different than the finger touch

at t5. Although both are circular in shape, they are different sizes. Bayram, 6:36-39. Therefore, the
time series of finger touches in FIG. 4B illustrate a plurality of combinations of position (each
finger touch is at a different position relative to the touchscreen) and area (each finger touch, and
at least finger touches t1 and t5 have different areas). Dec., 89; FIGs. 4C-4D also illustrate
combinations of position and area. Dec., 89.

4. Claim 4: “...wherein said specified® process includes releasing a lock of
resting an operation of said information processing apparatus.”

Bayram renders obvious claim 1, as discussed above.

Bayram teaches the limitation of claim 4. As discussed for claim 1(e), Bayram teaches that
when the accepted authentication signature meets a predetermined threshold similarity metric with
regard to a registered signature, certain actions are performed, including granting access to the
device and/or applications or services residing on the device. Bayram, 8:16-24. A POSITA would
have understood claim 4 recites, at least, a process of unlocking or otherwise granting access to a
device. Dec., 91. Per Dr. Sears, when an operation of the information processing apparatus is at

rest, the process of releasing locking of the resting operation, i.e., switching the operation from a

¢ Certificate of Correction changed “specific” to “specified.” (Ex. 1002, 204).
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resting to a non-resting state, is the claimed process. /d. Therefore, when a locked device is
unlocked, i.e., access is granted to the device or certain applications or services on the device, as
taught in Bayram (see claim 1(e)), the device in Bayram is releasing a lock of resting an operation.
1d.

B. SNQP 2: Claims 1-4 are unpatentable under 35 U.S.C. 103 as obvious over
Bayram in view of Rosenberg

Bayram in view of Rosenberg renders claims 1-4 obvious. Rosenberg discloses a
touchscreen device, such as mobile phone, including a processor that “based on at least one of a
size, a shape, and an orientation of the detected area of finger interaction” dettermines “whether a
current finger interaction is of one of: a finger-tip interaction type and a finger-pad interaction
type.” Rosenberg (Ex. 1005), Abstract, 0049. A motivation to combine Rosenberg with Bayram is
provided below for each limitation relying on Rosenberg.

1 Claim 1
a) Claim 1[Pre]
Bayram teaches Claim 1[Pre]. See SNQP1, Claim 1[Pre].
b) Claim 1(a)
Bayram teaches Claim 1(a). See SNQP1, Claim 1(a).
¢) Claim 1(b)

Bayram teaches “first information necessary for an identification of the user when the
contact is detected between the touch panel and the finger of the user.” In related art, Rosenberg
teaches a “detector configured to detect” information associated with a user’s contact of a touch
panel, namely (1) individually or collectively, the touch screen driver 34, the touch screen sensor

hardware, the touch screen input circuit 36, and the software routines for determining the

33
Samsung - Exhibit 1004 - Page 153



Request for Reexamination of
U.S. Patent No. 8,982,086 B2

information associated with the user’s contact with the touchscreen; and/or (2) detector 1110 alone
or in combination with processor 1115 and/or touch screen interface 1105.

1) The Teachings of the Fig. 2 Disclosure of Rosenberg

Rosenberg discloses the “basic components of computer 10” including touch screen driver
34 and touch screen input circuit 36. Rosenberg, 0047. Rosenberg teaches software routines “to
determine based upon sensor data from the touch screen interface, which mode...should be
employed at any given time based upon the manner in which the user is engaging the touch screen
(e.g., by tip pointing or pad pointing).” Rosenberg, 0048. The software routines “may be

configured as part of a touch screen driver [34],” as illustrated in FIG. 2:
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Rosenberg, FIG. 2 (annotated), 0048. Rosenberg teaches that using sensor data from the
touchscreen, the user’s touch with fingertip pointing versus finger pad pointing may be
determined:

The software routines provide unique methods by which to determine whether a
user is performing a tip-pointing interaction upon the touch screen or whether the
user is performing a pad-pointing interaction upon the touch screen. This method
works by assessing sensor data received from the touch screen sensor hardware. As
described above, the physical contact between a finger of the user and the touch
screen surface generally defines an elliptical area referred to herein as a finger
contact area. This finger contact area is represented by data received by the
components and/or routines from the touch screen sensor hardware. A processing
method is then performed upon the sensor data received from the touch screen
sensor hardware for the particular finger contact in question. In such a method, the
sensor data received from the touch screen sensor hardware for the particular finger
contact in question is assessed to determine if the finger is contacting the screen as
a finger-tip interaction or as a finger-pad interaction. A variety of processing
methods may be employed, including pattern matching methods, parameter
quantification methods, and/or combinations of the methods. Regardless of the
specific processing method employed, the general approach is to determine, based
upon the size and/or shape of the finger contact area (as represented by the sensor
data received from the touch screen sensor hardware), whether the finger contact is
a finger-tip interaction or a finger-pad interaction.

Rosenberg, 0049. Thus, Rosenberg’s software routines detect, using the sensor data from the user’s
contact with the touchscreen, information associated with the user’s method of contact with the
touchscreen.

A POSITA would have understood that Rosenberg thus teaches a “detector,” as claimed.
Dec., 94. Rosenberg teaches receiving sensor data from the touchscreen sensor hardware and

employing software routines to assess the sensor data and determine a finger contact via the finger-
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tip/finger-pad. Rosenberg, 0049. Rosenberg therefore includes a “detector” configured to detect
information associated with the user’s contact of the touchscreen. Dec., 94.

(2) The Teachings of the Fig. 11 Disclosure of Rosenberg

Rosenberg also teaches in Fig. 11 a touch screen device 1100 “according to at least one
embodiment of the invention” including a touch screen interface 1105, a “detector 1100” that
“detects an area of finger interaction with the touch screen surface,” and a “processor 1115 []
adapted to determine, based on at least one of a size, a shape, and an orientation of the detected
area of finger interaction, whether a current finger interaction is of one of: a finger-tip interaction

type and a finger-pad interaction type.” Rosenberg, 0067.
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A POSITA would have understood Rosenberg’s detector 1100 [1110]7 and processor 1115
are, individually or collectively, a “detector configured to detect” information when a contact is
detected between a touch panel and a finger of the user, as claimed. Dec., 96. Individually or
collectively, the detector and processor in Rosenberg detects the contacted area and determines
whether the user contacted the touchscreen with a fingertip or a finger pad.

(3)  Motivation to Combine Bayram and Rosenberg

A POSITA would have found it obvious and been motivated to modify or add to Bayram’s
device 100, 208 a detector for identifying the finger touch information input during the
authentication phase, as taught by Rosenberg. Bayram teaches the claimed “first information” for
identifying the user (namely, the user finger touch information accepted during the authentication
phase), as discussed above for SNQP 1, claim 1(b). Bayram already teaches the finger touch
information is received and evaluated to determine the user identity and authenticate the user to
the device, where the finger touch information includes an area, shape, or orientation of the user’s
finger. Bayram, 5:54-63. Therefore, Bayram at least implicitly teaches a detector. Rosenberg
expressly discloses a detector (both in the Fig. 2 and Fig. 11 discussions) for determining a
particular type of input corresponding to size, shape, or orientation—substantially the same as
Bayram. Dec., 96. Modifying Bayram to include the expressly-taught detector of Rosenberg (e.g.,
touch screen driver 34, the touch screen sensor hardware, the touch screen input circuit 36, and/or
the software routines; and/or a detector and processor) would have entailed using a known
technique from Rosenberg to improve Bayram’s similar device (which recognizes finger touch

information on a touchscreen) in the same way as Rosenberg. Per Dr. Sears, a POSITA would have

7 The detector isidentified as RN 1100 in Rosenberg, 0067 but RN 1110in Fig. 11. A POSITA would have

understood the “detector” disclosed at 0067 and Fig. 11 are the same detector. Dec., 95.
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known Bayram’s device is configured to detect the user finger touch information, and Rosenberg
simply provides the express means for doing so. /d.
d) Claim 1(c)
Bayram teaches Claim 1(c). See SNQP1, Claim 1(c).
e) Claim 1(d)
Bayram teaches Claim 1(d). See SNQP1, Claim 1(d).
) Claim 1(e)
Bayram teaches Claim 1(e). See SNQP1, Claim 1(e).

g)  Claim 1(f)-(g)

Bayram in combination with Rosenberg teaches claims 1(f)-(g). As discussed above for
SNQP 1, claims 1(f)-(g), and incorporated by reference for SNQP 2, Bayram teaches detecting a
time series of finger touches containing non-centroid coordinates indicative of finger area, shape,
or orientation during the registration phase. Bayram, Abstract, 2:63-3:2, 5:54-63, 6:26-65, FIGs.
4A-4D; see SNQP 1, Claims 1(f)-(g). These non-centroid coordinates are used in the Bayram
invention to compare to an accepted signature for authenticating the user and grant access to the
device or application. Bayram, 5:27-6:13, 8:3-24, 7:19-34.

In related art, Rosenberg teaches software routines for determining if the user is contacting
the touchscreen with a fingertip versus a finger pad based upon the size, shape, and/or orientation
of the finger contact area: “one or more of the size, shape, and/or orientation of the detected finger
contact area upon the touch screen may be used to distinguish between a tip-pointing interaction
of the user versus a pad-pointing interaction of the user.” Rosenberg, 0049. Rosenberg details how
the finger contact area, i.e., the area of the touchscreen contacted by the user’s finger (0037-0038),
provides information on whether the user is contacting the touchscreen with the user’s finger-tip
or finger-pad. Rosenberg, 0049. As explained by Rosenberg, finger-pad/finger-tip interactions “are
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generally easily distinguishable for a given finger of a given user” due to differences in total area
contacted, shape of contact, and orientation of contact (e.g., the orientation of the major axis of
contact). /d. Rosenberg illustrates how contact area for a finger-pad touch may differ from a
contact for a finger-tip touch and discusses the differences in size, shape, and orientation of the

two types of touches:

Fig 8b
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Finger-Pad Touch Finger-Tip Touch

Rosenberg, FIGS. 8A-B, 0050. Rosenberg thus teaches that “each of the size, shape, and/or
orientation of the detected finger contact area may be used alone or in combination by the routines
of the present invention to distinguish between a tip-pointing interaction and a pad-pointing
interaction.” Rosenberg, 0050, 0053 (detailing the size, shape, and orientation “parameters”
“derived from the finger contact sensor data” for distinguishing finger-pad/finger-point contact).
Similar to the 086 Patent, Rosenberg teaches the “the size of the detected finger contact
area is used as a primary distinguishing characteristic to determine whether the user is interacting
with the tip of his or her finger or with the pad of his or her finger.” Compare Rosenberg, 0053,
with *086 Patent, 6:33-51; Dec., 99. Rosenberg evidences that using the size of the contact area of
the touchscreen to determine a finger-pad vs. finger-tip interaction with the touchscreen was

known before the 086 Patent. Dec., 99.
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Rosenberg also teaches the claimed “registering modes” for registering a fingertip
operation versus a finger pad operation. Rosenberg teaches a “pattern matching technique” to
determine and store “characteristic sensor data patterns” respectively associated with a finger-tip
contact and a finger-pad contact. Rosenberg, 0051. Specifically, “a user calibration routine is
employed in whole or in part to determine and store characteristic sensor data pattern or patterns
for a particular user and/or for a particular finger for each of tip-pointing and pad-pointing
interactions.” Id. The stored set of sensor data patterns is compared to a current (i.e., live) set of
sensor data, and “[b]ased upon the degree of the match by absolute or relative measures, a
determination may be made for the current set of sensor data as to whether or not the associated
finger contact is a finger tip contact or a finger pad contact.” /d. Additionally, to the extent this
limitation requires information is input via the pad and end of the same finger, Rosenberg expressly
teaches embodiments in which only a single finger is registered for a user, meaning the described
inputs via pad and end must be by the same finger (the only finger registered). Rosenberg, 0049,
see also 0061 expressly calling out that embodiments refer to a “single finger contact with the
touch screen”; Dec., 100.

A POSITA would have understood user calibration routines that determine and store the
characteristic data patterns for the particular user for each of the finger-pad and finger-tip contact
are registration modes, as claimed. Because the user’s particular contact patterns for finger-
pad/finger-tip are determined, stored, and then subsequently compared to current (live) finger-
contact data, the calibration routine receives, determines, and stores the contact patterns and
associates with a finger-pad/finger-tip contact of the user to register the user input. Dec., 99.

Because Rosenberg teaches inputting information by a pad or end of the finger, including

detecting whether the user is inputting via a pad/end of the finger, Bayram in view of Rosenberg
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teaches the claimed first and second registering modes for inputting input information by a pad or
end of the finger. Dec., 97-99.

(1)  Motivation to Combine Bayram and Rosenberg

A POSITA would have found it obvious and been motivated to combine Rosenberg’s
teaching of using a finger contact’s size, shape, or orientation to distinguish between a finger-
pad/finger-tip contact with Bayram’s invention of detecting non-centroid coordinates, such as area,
shape, or orientation, of a finger touch to authenticate a user for accessing a device, such as a
mobile phone. Dec., 100-102. Bayram recognizes the user’s authentication signature has various
finger touch characteristics distinguished by the non-centroid coordinates of area, shape, and
orientation of finger contact with the touchscreen. Rosenberg expressly recognizes that the same
characteristics of finger touch size, shape, and orientation distinguish between a finger-
pad/finger-end contact. Thus, Bayram already teaches accepting and processing input information
by a pad or end of the finger. Rosenberg simply details that the functionality taught by Bayram is
for distinguishing finger-pad/finger-end contact. Any modifications to Bayram using Rosenberg’s
teachings would be the additional step of recognizing a finger-pad/finger-end contact, to the extent
such is even required by claim 1 of the 086 Patent. Dec., 101.

There would have been a reasonable expectation of success in the modification or addition
to Bayram. Bayram teaches no additional hardware beyond a common touchscreen is needed to
implement its invention. Bayram, 12:35-39. Because both Bayram and Rosenberg detect the finger
contact size (area), shape, and orientation, any modification to Bayram would be the obvious
software routine (taught by Rosenberg, 0049) to distinguish the types of contact using the same
contact information taught by Bayram. Dec., 103. Modifying Bayram’s device to include
additional software routines would have been routine, easy to implement, and would have required

no or minimal hardware changes to the Bayram device. The addition of registering modes for
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distinguishing between the types of contacts would have entailed applying a known technique
(distinguishing contact types using software routines) to a known device (Bayram’s device,
including a mobile phone) that is ready for improvement to yield the predictable result of
distinguishing the types of finger contact (again, to the extent distinguishing the types of finger
contact is even required by the claims). Dec., 103.
2. Claims 2-4
Bayram teaches claims 2-4, as discussed for SNQP 1, claims 2-4 and incorporated by

reference.

VIII. TIMING FOR REQUESTING EX PARTE REEXAMINATION UNDER 35 U.S.C.
302

The filing of this Request for £x Parte Reexamination is timely. The 086 Patent is still
enforceable as of the date of filing this Request for Ex Parte Reexamination. See M.P.EP. § 2211;

35U.S.C. §286.
IX. COMMUNICATIONS TO THIRD PARTY REQUESTER
The Requester's correspondence address is:

ERISEIP, P.A.
7015 College Boulevard, Suite 700
Overland Park, Kansas 66211
Telephone: (913) 777-5600
Facsimile: (913) 777-5601
X. CERTIFICATION THAT REEXAMINATION IS NOT PROHIBITED

In accordance with 37 C.F.R. § 1.510(b)(6), the Third Party Requester hereby certifies that
the statutory estoppel provisions of 35 U.S.C. § 315(e)(1) and 35 U.S.C. § 325(e)(1) do not prohibit

the Requester from filing this £x Parte Reexamination Request.
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XI.  CERTIFICATION OF SERVICE ON PATENT OWNER

In accordance with 37 C.F.R. § 1.510(b)(5), the Third Party Requester hereby certifies that
the above captioned Request for £x Parte Reexamination under 37 C.F.R. § 1.510 will be served
upon:

MCDERMOTT WILL & EMERY LLP
The McDermott Building
500 North Capitol Street, N.-W.
Washington DC 20001

XII. CONCLUSION
For at least the forgoing reasons, Requester respectfully submits substantial new questions
of patentability have been raised with respect to claims 1-4 of the 086 Patent. Accordingly, claims
1-4 of the 086 Patent are unpatentable over the prior art documents cited herein under 35 U.S.C.
§ 103.
Requester respectfully requests that this Request for £x Parte Reexamination of the 086
Patent be granted by the U.S. Patent and Trademark Office, and that the reexamination be
conducted with “special dispatch” pursuant to 35 U.S.C. § 314 and with “priority over all other
cases” in accordance with M.P.E.P. § 2661.
Prompt and favorable consideration of this Request for Ex Parte Reexamination is
respectfully requested.
Date: December 23, 2020
Respectfully submitted,
/Jennifer C. Bailey/
Jennifer C. Bailey, Reg. No. 52,583
ERISEIP, P.A.

7015 College Boulevard, Suite 700
Overland Park, KS 66211

ATTORNEY FOR THIRD PARTY REQUESTER,
APPLE INC.
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1. My name is Jacob Robert Munford. I am over the age of 18, have personal
knowledge of the facts set forth herein, and am competent to testify to the

same.

2. I earned a Master of Library and Information Science (MLIS) from the
University of Wisconsin-Milwaukee in 2009. I have over ten years of
experience in the library/information science field. Beginning in 2004, I
have served in various positions in the public library sector including
Assistant Librarian, Youth Services Librarian and Library Director. I have

attached my Curriculum Vitae as Appendix CV.

3. During my career in the library profession, [ have been responsible for
materials acquisition for multiple libraries. In that position, I have cataloged,
purchased and processed incoming library works. That includes purchasing
materials directly from vendors, recording publishing data from the material
in question, creating detailed material records for library catalogs and
physically preparing that material for circulation. In addition to my
experience in acquisitions, [ was also responsible for analyzing large

collections of library materials, tailoring library records for optimal catalog
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search performance and creating lending agreements between libraries

during my time as a Library Director.

. I am fully familiar with the catalog record creation process in the library
sector. In preparing a material for public availability, a library catalog record
describing that material would be created. These records are typically
written in Machine Readable Catalog (herein referred to as “MARC”) code
and contain information such as a physical description of the material,
metadata from the material’s publisher, and date of library acquisition. In
particular, the 008 field of the MARC record is reserved for denoting the
date of creation of the library record itself. As this typically occurs during
the process of preparing materials for public access, it is my experience that

an item’s MARC record indicates the date of an item’s public availability.

. Typically, in creating a MARC record, a librarian would gather various bits
of metadata such as book title, publisher and subject headings among others
and assign each value to a relevant numerical field. For example, a book’s
physical description is tracked in field 300 while title/attribution is tracked in
field 245. The 008 field of the MARC record is reserved for denoting the
creation of the library record itself. As this is the only date reflecting the

inclusion of said materials within the library’s collection, it is my experience
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that an item’s 008 field accurately indicates the date of an item’s public

availability.

. This declaration is being drafted as of December 2020. Public and university
libraries in my area have been closed for months due to the COVID-19
pandemic. My state, Pennsylvania, has a travel advisory, which has affected
my ability to travel. In my experience, library catalog records are accurate
descriptions of a library’s collection and my lack of physical access to
libraries at this time creates no doubt in my determinations of authenticity or

availability of the exhibits noted below.

. T have reviewed Exhibit 1016, a “Empirical Evaluation for Finger Input
Properties in Multi-touch Interaction” by Wang et al., CHI 2009 — Tabletop

Gestures, April 7, 2009, Boston MA, USA, 1063-1072 (“Wang”).

. Attached hereto as Appendix A is a true and correct copy of the MARC
record for Proceedings of the 27" International Conference on Human
Factors in Computer Systems containing Wang as held by the University of

Missouri. [ secured this record myself from the library’s public catalog.

. The MARC record contained within Appendix A accurately describes the

title, author, publisher, and ISBN number of Proceedings of the 27"
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International Conference on Human Factors in Computer Systems. In
comparing the information listed in Appendix A to Exhibit 1016, it is my
determination that Exhibit 1016 is a true and correct copy of Proceedings of
the 27" International Conference on Human Factors in Computer Systems

containing Wang.

10.The 008 field of the MARC record noted on page 1 of Appendix A indicates
that Proceedings of the 27" International Conference on Human Factors in
Computer Systems was first cataloged by the University of Missourt library
as of May 15, 2009. Based on this information, it is my determination that
Proceedings of the 27" International Conference on Human Factors in
Computer Systems and therefore Wang was made available to the public by

the University of Missouri on or shortly after May 15, 2009.

11.1 have been retained on behalf of the Petitioner to provide assistance in the
above-illustrated matter in establishing the authenticity and public
availability of the documents discussed in this declaration. I am being
compensated for my services in this matter at the rate of $100.00 per hour
plus reasonable expenses. My statements are objective, and my

compensation does not depend on the outcome of this matter.
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12.1 declare under penalty of perjury that the foregoing is true and correct. [
hereby declare that all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to
be true; and further that these statements were made the knowledge that
willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

Dated: 12/22/20

Jacob Robert Munford
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Appendix - Curriculum Vitae
Education

University of Wisconsin-Milwaukee - MS, Library & Information Science, 2009
Milwaukee, WI
e Coursework included cataloging, metadata, data analysis, library systems,
management strategies and collection development.
e Specialized in library advocacy and management.

Grand Valley State University - BA, English Language & Literature, 2008
Allendale, M1
e Coursework included linguistics, documentation and literary analysis.
e Minor in political science with a focus in local-level economics and
government.

Professional Experience

Researcher / Expert Witness, October 2017 — present
Freelance
Pittsburgh, Pennsylvania
e Material authentication and public accessibility determination. Declarations
of authenticity and/or public accessibility provided upon research
completion. Depositions provided on request.
e Research provided on topics of public library operations, material
publication history, digital database services and legacy web resources.
e Past clients include Apple, Fish & Richardson, Erise IP, Baker Botts and
other firms working in patent law.

Library Director, February 2013 - March 2015
Dowagiac District Library
Dowagiac, Michigan
e Executive administrator of the Dowagiac District Library. Located in
Southwest Michigan, this library has a service area of 13,000, an annual
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operating budget of over $400,000 and total assets of approximately
$1,300,000.

e Developed careful budgeting guidelines to produce a 15% surplus during the
2013-2014 & 2014-2015 fiscal years.

e Using this budget surplus, oversaw significant library investments including
the purchase of property for a future building site, demolition of existing
buildings and building renovation projects on the current facility.

e [Led the organization and digitization of the library's archival records.

e Served as the public representative for the library, developing business
relationships with local school, museum and tribal government entities.

e Developed an objective-based analysis system for measuring library services
- including a full collection analysis of the library's 50,000+ circulating
items and their records.

November 2010 - January 2013
Librarian & Branch Manager, Anchorage Public Library
Anchorage, Alaska

e Headed the 2013 Anchorage Reads community reading campaign including
event planning, staging public performances and creating marketing
materials for mass distribution.

e Co-led the social media department of the library's marketing team, drafting
social media guidelines, creating original content and instituting long-term
planning via content calendars.

e Developed business relationships with The Boys & Girls Club, Anchorage
School District and the US Army to establish summer reading programs for
children.

June 2004 - September 2005, September 2006 - October 2013
Library Assistant, Hart Area Public Library
Hart, M1
e Responsible for verifying imported MARC records and original MARC
cataloging for the local-level collection as well as the Michigan Electronic
Library.
e Handled OCLC Worldcat interlibrary loan requests & fulfillment via
ongoing communication with lending libraries.
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Professional Involvement

Alaska Library Association - Anchorage Chapter
e Treasurer, 2012

Library Of Michigan
e Level VII Certification, 2008
e Level II Certification, 2013

Michigan Library Association Annual Conference 2014
e New Directors Conference Panel Member

Southwest Michigan Library Cooperative
e Represented the Dowagiac District Library, 2013-2015

Professional Development

Library Of Michigan Beginning Workshop, May 2008
Petoskey, MI
e Received training in cataloging, local history, collection management,
children’s literacy and reference service.

Public Library Association Intensive Library Management Training, October 2011
Nashville, TN
e Attended a five-day workshop focused on strategic planning, staff
management, statistical analysis, collections and cataloging theory.

Alaska Library Association Annual Conference 2012 - Fairbanks, February 2012
Fairbanks, AK
e Attended seminars on EBSCO advanced search methods, budgeting,
cataloging, database usage and marketing.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re reexamination of: Yamada Confirmation No.: To Be Assigned

U.S. Patent No. 8,982,086 Art Unit: To Be Assigned

Issue Date: March 17, 2015 Examiner: To Be Assigned

Title: Information Processing Third Party Requester Docket No.
Apparatus 2638-19.07

Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DECLARATION OF DR. ANDREW SEARS IN SUPPORT OF

REEXAMINATION REQUEST FOR U.S. PATENT NO. 8,982,086
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I, Dr. Andrew Sears, hereby declare the following:

I. BACKGROUND AND QUALIFICATIONS
A. Background

1. My name is Andrew Sears, and [ am over 21 years of age and otherwise
competent to make this Declaration. I make this Declaration based on facts and
matters within my own knowledge and on information provided to me by others,
and, if called as a witness, I could and would competently testify to the matters set
forth herein.

2. I have been retained as a technical expert witness in this matter by
Counsel for the Requester, Apple Inc. (“Requester”) to provide my independent
opinions on certain issues requested by Counsel for Requester relating to the
accompanying Request for Ex Parte Reexamination of U.S. Patent No. 8,982,086
(“the °086 Patent”). I am being compensated at an hourly rate of $750.00. My
compensation in this matter is not based on the substance of my opinions or on the
outcome of this matter. [ have been informed that Maxell Ltd. (or previously known
as Hitachi Maxell, Ltd.) is the purported owner of the 086 Patent. [ note that [ have
no financial interest in Maxell Ltd. or Hitachit Maxell, Ltd. or Requester, and I have
no other interest in the outcome of this matter. I am concurrently submitting a
declaration in support of a Petition for /nfer Partes Review of the 086 Patent

(IPR2021-00362).
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3. I have summarized in this section my educational background, career
history, and other qualifications relevant to this matter. [ have also included a current
version of my curriculum vitae as Exhibit 1020.

B. Qualifications

4. Based on my experiences described above, and as indicated in my
Curriculum Vitae, [ am qualified to provide the following opinions with respect to
the patents in this case. Additionally, I was at least a person having ordinary skill in
the art as of the priority date of the *086 Patent.

5. [ am being compensated for my time spent in connection with this case.
I have no financial interest in the outcome of this case. The opinions provided in this
report are my own and my compensation does not depend in any way on the
substance of my opinions.

6. As part of my work and in forming my opinions in connection with this
proceeding, [ have reviewed the following materials. For any prior art listed below,
it 1s my opinion persons of ordinary skill in my field would reasonably rely upon
such prior art in forming opinions regarding the subject matter of this proceeding:

Request for Ex Parte Reexamination of U.S. Patent No. 8,982,086;

U.S. Patent No. 8,982,086 to Yamada (Ex. 1001);

File History for U.S. Patent 8,982,086 (“’086 File History”) (Ex. 1002);
U.S. Patent No. 8,941,466 to Bayram et. al (“Bayram’) (Ex. 1004);

U.S. Patent Application Publication No. 2007/0097096 to Rosenberg
(“Rosenberg”) (Ex. 1005);

e U.S. Patent Application Publication No. 2003/0139192 to Chmaytelli et al.
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(“Chmaytelli”) (Ex. 1010);

e U.S. Patent Application Publication No. 2002/0181747 to Topping
(“Topping”) (Ex. 1011);

e U.S. Patent No. 7,593,000 to Chin (“Chin”) (Ex. 1012);

e Certified English Translation of Korean Patent Application No. 10-2010-
0003572 to Sohn Sung Gon; Affidavit for So/n translation (“Sohn’) (Ex.
1013);

e U.S. Patent No. 8,605,959 to Kangas et al. (“Kangas™) (Ex. 1014);

e U.S. Patent No. 6,954,862 to Serpa (“Serpa”) (Ex. 1015);

e “Empirical Evaluation for Finger Input Properties in Multi-touch
Interaction” by Wang et al., CHI 2009 — Tabletop Gestures, April 7, 2009,
Boston MA, USA, 1063-1072 (“Wang”) (Ex. 1016);

e U.S. Patent No. 8,878,791 to Grover et al. (“Grover”) (Ex. 1017);

e U.S. Patent No. 7,605,804 to Wilson (“Wilson”) (Ex. 1018);

e U.S. Patent No. 8,683,582 to Rogers (“Rogers”) (Ex. 1019); and

e Any other materials I cite in support of this Declaration.

II. LEGAL FRAMEWORK

7. [ am a technical expert and do not offer any legal opinions. However, [
have been informed about certain legal principles regarding patentability and related
matters under United States patent law, which I have applied in performing my
analysis and arriving at my technical opinions in this matter.

A. Analogous Art

8. [ have been informed by counsel that for prior art to be used to establish
the unpatentability of a patent based on obviousness, the prior art must be “analogous
art” to the claimed invention. I have also been informed by counsel that a prior art
reference 1s analogous art to the claimed invention if: (1) the reference is from the

same field of endeavor as the claimed invention, even if it addresses a different
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problem; or (2) the reference is reasonably pertinent to the problem faced by the
invention, even if it is not in the same field of endeavor as the claimed invention. In
order for a reference to be “reasonably pertinent” to the problem, it must logically
have commended itself to an inventor's attention in considering his problem. In
determining whether a reference is reasonably pertinent, one should consider the
problem faced by the inventor, as reflected either explicitly or implicitly, in the
specification.

B. Obviousness

9. I have been informed that a person cannot obtain a patent on an
invention if the differences between the invention and the prior art are such that the
subject matter as a whole would have been obvious at the time the invention was
made to a person having ordinary skill in the art (“POSITA”). I have been informed
that a conclusion of obviousness may be founded upon more than a single item of
prior art. [ have been further informed that obviousness is determined by evaluating
the following factors: (1) the scope and content of the prior art, (2) the differences
between the prior art and the claim at issue, (3) the level of ordinary skill in the
pertinent art, and (4) secondary considerations of non-obviousness. In addition, the
obviousness inquiry should not be done in hindsight. Instead, the obviousness
inquiry should be done through the eyes of a POSITA at the time of the alleged

invention,
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10.  Inconsidering whether certain prior art renders a particular patent claim
obvious, [ have been informed that I can consider the scope and content of the prior
art, including the fact that one of ordinary skill in the art would regularly look to the
disclosures in patents, trade publications, journal articles, conference papers,
industry standards, product literature and documentation, texts describing
competitive technologies, requests for comment published by standard setting
organizations, and materials from industry conferences, as examples. I believe that
all of the references I considered in forming my opinions in this reexamination are
well within the range of references a POSITA would have consulted to address the
type of problems described in the 086 Patent.

11. Ihave been informed that, in order to establish that a claimed invention
was obvious based on a combination of prior art elements, a clear articulation of the
reason(s) why a claimed invention would have been obvious must be provided.
Specifically, I am informed that, under the U.S. Supreme Court’s KSR decision, a
combination of multiple items of prior art renders a patent claim obvious when there
was an apparent reason for one of ordinary skill in the art, at the time of the invention,
to combine the prior art, which can include, but is not limited to, any of the following
rationales: (A) combining prior art methods according to known methods to yield
predictable results; (B) substituting one known element for another to obtain

predictable results; (C) using a known technique to improve a similar device in the
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same way; (D) applying a known technique to a known device ready for
improvement to yield predictable results; (E) trying a finite number of identified,
predictable potential solutions, with a reasonable expectation of success; (F)
identifying that known work in one field of endeavor may prompt variations of it for
use 1n either the same field or a different one based on design incentives or other
market forces if the variations are predictable to one of ordinary skill in the art; or
(G) identifying an explicit teaching, suggestion, or motivation in the prior art that
would have led one of ordinary skill to modify the prior art reference or to combine
the prior art references to arrive at the claimed invention. I am also informed that
where there is a motivation to combine, claims may be rejected as prima facie
obvious provided a POSITA would have had a reasonable expectation of success
regarding the proposed combination.

12. I am informed that the existence of an explicit teaching, suggestion, or
motivation to combine known elements of the prior art is a sufficient, but not a
necessary, condition to a finding of obviousness. This so-called “teaching-
suggestion-motivation” test is not the exclusive test and is not to be applied rigidly
in an obviousness analysis. In determining whether the subject matter of a patent
claim is obvious, neither the particular motivation nor the avowed purpose of the
patentee controls. Instead, the important consideration is the objective reach of the

claim. In other words, if the claim extends to what is obvious, then the claim is
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invalid. I am further informed that the obviousness analysis often necessitates
consideration of the interrelated teachings of multiple patents, the effects of demands
known to the technological community or present in the marketplace, and the
background knowledge possessed by a person having ordinary skill in the art. All of
these issues may be considered to determine whether there was an apparent reason
to combine the known elements in the fashion claimed by the patent.

13. I alsoam informed that in conducting an obviousness analysis, a precise
teaching directed to the specific subject matter of the claim need not be sought out
because it is appropriate to take account of the inferences and creative steps that a
POSITA would employ. The prior art considered can be directed to any need or
problem known in the field of endeavor at the time of invention and can provide a
reason for combining the elements of the prior art in the manner claimed. In other
words, the prior art need not be directed towards solving the same specific problem
as the problem addressed by the patent. Further, the individual prior art references
themselves need not all be directed towards solving the same problem. [ am informed
that, under the KSR obviousness standard, common sense is important and should be
considered. Common sense teaches that familiar items may have obvious uses
beyond their primary purposes.

14. I also am informed that the fact that a particular combination of prior

art elements was “obvious to try” may indicate that the combination was obvious

Samsung - Exhibit 1004 - Page 184



Declaration of Dr. Andrew Sears
U.S. Patent No. 8,982,086

even if no one attempted the combination. If the combination was obvious to try
(regardless of whether it was actually tried) or leads to anticipated success, then it is
likely the result of ordinary skill and common sense rather than innovation. [ am
further informed that in many fields it may be that there is little discussion of obvious
techniques or combinations, and it often may be the case that market demand, rather
than scientific literature or knowledge, will drive the design of an invention. [ am
informed that an invention that is a combination of prior art must do more than yield
predictable results to be non-obvious.

15. I am informed that for a patent claim to be obvious, the claim must be
obvious to a POSITA at the time of the alleged invention. I am informed that the
factors to consider in determining the level of ordinary skill in the art include (1) the
educational level and experience of people working in the field at the time the
invention was made, (2) the types of problems faced in the art and the solutions
found to those problems, and (3) the sophistication of the technology in the field.

16. I am informed that it is improper to combine references where the
references teach away from their combination. [ am informed that a reference may
be said to teach away when a POSITA, upon reading the reference, would have been
discouraged from following the path set out in the reference, or would have been led
in a direction divergent from the path that was taken by the patent applicant. In

general, a reference will teach away if it suggests that the line of development
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flowing from the reference’s disclosure is unlikely to be productive of the result
sought by the patentee. [ am informed that a reference teaches away, for example, if
(1) the combination would produce a seemingly inoperative device, or (2) the
references leave the impression that the product would not have the property sought
by the patentee. I also am informed, however, that a reference does not teach away
if it merely expresses a general preference for an alternative invention but does not
criticize, discredit, or otherwise discourage investigation into the invention claimed.

C. Secondary Considerations of Non-Obviousness

17. I am informed that even if a prima facie case of obviousness is
established, the final determination of obviousness must also consider “secondary
considerations” if presented. In most instances, the patentee raises these secondary
considerations of non-obviousness. In that context, the patentee argues an invention
would not have been obvious in view of these considerations, which include: (a)
commercial success of a product due to the merits of the claimed invention; (b) a
long-felt, but unsatisfied need for the invention; (c) failure of others to find the
solution provided by the claimed invention; (d) deliberate copying of the invention
by others; (e) unexpected results achieved by the invention; (f) praise of the
invention by others skilled in the art; (g) lack of independent simultaneous invention
within a comparatively short space of time; (h) teaching away from the invention in

the prior art.
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18. I am further informed that secondary-considerations evidence is only
relevant if the offering party establishes a connection, or nexus, between the
evidence and the claimed invention. The nexus cannot be based on prior art features.
The establishment of a nexus is a question of fact. While I understand that the Patent
Owner here has not offered any secondary considerations at this time, [ will
supplement my opinions in the event that the Patent Owner raises secondary
considerations during the course of this proceeding.

D. Claim Construction

19. I have been informed by counsel that the first step in an unpatentability
analysis involves construing the claims, as necessary, to determine their scope.
Second, the construed claim language is then compared to the disclosures of the prior
art. I am informed that claims are generally given their broadest reasonable
interpretation as understood by one of ordinary skill in the art at the time of the
invention, in light of the patent specification.

20. For purposes of this proceeding, [ have applied the broadest reasonable
interpretation of the claim terms of the 086 Patent that is consistent with the
specification, as a person of ordinary skill in the art would have understood them at
the time of the invention. I have been instructed to assume for purposes of this

proceeding that the time of the invention is February 9, 2011.
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IHI. OPINIONS REGARDING LEVEL OF SKILL OF A PERSON HAVING
ORDINARY SKILL IN THE ART

21. I was asked to provide my opinion as to the level of skill of a person
having ordinary skill in the art (“POSITA”) of the 086 Patent at the time of the
claimed invention, which I have been instructed to assume is February 9, 2011. In
determining the characteristics of a hypothetical person of ordinary skill in the art of
the 086 Patent at the time of the claimed invention, I was told to consider several
factors, including the type of problems encountered in the art, the solutions to those
problems, the rapidity with which innovations are made in the field, the
sophistication of the technology, and the education level of active workers in the
field. I also placed myself back in the time frame of the claimed invention and
considered the colleagues with whom I had worked at that time.

22. In my opinion, a person having ordinary skill in the art of the 086
Patent at the time of its filing would have been a person having, as of February 9,
2011, at least a Bachelor’s degree in electrical engineering, computer engineering,
computer science, or a related field, with at least one year of experience in the field
of computing devices with touch interfaces. Additional education or experience
might substitute for the above requirements.

23. Based on my education, training, and professional experience in the

field of the claimed invention, I am familiar with the level and abilities of a person
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of ordinary skill in the art at the time of the claimed invention. Additionally, I met
at least these minimum qualifications to be a person having ordinary skill in the art
at least as of February 9, 2011. Further, although my qualifications may exceed those
of the hypothetical person having ordinary skill in the art defined above, my analysis
and opinions regarding the ’086 Patent have been rendered from the perspective of
a person having ordinary skill in the art at the time of the invention.

24. My opinions provided in this Declaration are made as of the priority
date of the 086 Patent (which counsel has informed me is February 9, 2011), unless
expressly stated otherwise. To the extent that any verb tense used in this Declaration
or any deposition or testimony provided in this matter is a present tense, e.g., “would
reasonably understand,” such verb tense should be understood to be my opinion as
of the 086 Patent’s priority date (again, unless expressly stated otherwise). [ merely
use the present verb tense for ease of reading.

IV. BACKGROUND OF THE TECHNOLOGY

25. I was asked to briefly summarize the background of the prior art from
the standpoint of a POSITA prior to February 9, 2011.

26. Passwords have long been used to identify the user of an electronic
device for purposes of both security and customization. Passwords may be formed
of alphanumeric characters and/or other inputs to improve security, efficiency, and

customizability of a particular device. Often, such passwords are established during
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an initial “registration” phase, to be stored and later used for identification of the
user during an “identification phase” or “authentication phase” and to initiate a
desired response. The claims of the 086 Patent describe, in part, an apparatus that
determines the identity of the user using both input information (such as a password)
and the method of information input (via a finger end or finger pad) in order to
customize the operation of a device. See, e.g., ‘086 Patent, 8:36-60 (Claim 1). As |
will show, concepts of passwords, registration, customization, and input methods
including orientation of a user’s finger were well-known and documented prior to
the *086 Patent.

27. Forexample, U.S. Patent Application Publication No. 2003/0139192 to
Chmaytelli et al. (“Chmaytelli”’) (Ex. 1010) describes mobile devices that support a
plurality of log-in identities each having their own passwords and set of features.
Chmaytelli, Abstract, 0010, 0022, FIG. 7. The device may request a log-in of a user
and perform a specified function such as presenting a call history log, allowing
access to a phonebook, or authorizing callable area codes if the information entered
by the user matches unique codes stored in the memory in a location which
corresponds to each user. /d., 0022, 0025. Information may be alphabetical and/or
numerical, and may be input via physical keys or via a touch sensitive liquid crystal

display. Id., 0019.
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28. Other systems, such as those taught by U.S. Patent Application
Publication 2002/0181747 to Topping (“Topping”) (Ex. 1011) teach arrangements
in which the password input is simultaneously compared with the method in which
the password is input to identify a user and control the operation of the device.
Topping, Abstract, 0004, 0013. Topping compares the characters input, such as
numbers, alongside an indication of which finger was used to input the particular
character to information registered in a database to, for instance, allow access to a
phone, launch a calculator, or change channels on a television. /d., 0002-0005, 0026,
0028-0029. Topping teaches that requiring the password to be input by a plurality of
fingers in a correct sequence results in “an additional level of security.” /d., 0011.

29. U.S. Patent No. 7,593,000 to Chin (“Chin) (Ex. 1012) teaches a
sophisticated system in which a touch-based password, possibly formed of a series
of inputs, is compared a touch-based password previously stored in memory to
identify a user and possibly activate security features or permissions, unlock
functions, and/or apply personalized settings. Chin, Abstract, 1:63-2:18, 4:11-35,
7:51-63. As illustrated below in FIG. 4, each of a plurality of user identities is
associated with stored information (security gestures) to unlock a device and activate

specified functions:
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Id., FIG. 4, 7:37-8:67. Chin discloses uses distinct modules for managing touch-
based passwords and managing the device’s operating state. /d., 5:54-6:13, Fig. 3.

30. Korean Patent Application No. 10-2010-0003572 to Sohn (“Sohn”)
(Ex. 1013) describes another device security system that is able to differentiate
between a “touch input” and a “press input.” Sohn, Abstract, 0052-0054. Inputs to a
touch-sensitive keypad may result in detecting the distinct mode of input (touch or
press) for each digit entered to determine whether or not to selectively grant access.
1d., 0021-0026, 0052-0054.

31.  U.S. Patent No. 8,605,959 to Kangas et al. (“Kangas”) (Ex. 1014)

generally discloses a system for multi-factor authentication using a fingerprint
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sensor. Kangas, Abstract. Kangas discloses an embodiment where the user angularly
displaces his finger on the reader and a graphic 314 shows a dial with numbers to
allow a user to thereby enter a sequence of numbers. /d., 0057-0061. Thus, Kangas
describes a system for inputting a password in which the orientation of the user’s
finger is detected for selectively granting access to a device. Id., 0066-0070, 0075-

0077.

@ﬁ@‘; vea —
reader
Arga } s18
reacar Ares

!

Fig. 5

Kangas, F1G. 5A.

32. U.S. Patent No. 6,954,862 to Serpa (Serpa”) (Ex. 1015) describes a
system and method for enhancing passwords by including both a sequence of
characters and an associated timing. Serpa, Abstract; 8:48-67, 9:1-11. Serpa
discloses making the passwords “pace, rhythm, or tempo sensitive” to add an
additional element for authentication, captured simultaneously with the input
character sequence. Id., 4:33-49; 4:50-5:16. Serpa further discloses a set-up
registration mode wherein the password and timing (pace, thythm, or tempo) are

saved in the memory for later use in identification. Id., 5:54-64; 7:19-44.

Samsung - Exhibit 1004 - Page 193



Declaration of Dr. Andrew Sears
U.S. Patent No. 8,982,086

33. Independent claim 1 of the *086 Patent recites specifically determining
whether information (such as a password) is input via the pad of the user’s finger or
the end of the user’s finger. ‘086 Patent, 8:36-60 (Claim 1). “Empirical Evaluation
for Finger Input Properties in Multi-touch Interaction” by Wang et al. (“Wang”) (Ex.
1016) discloses this same concept, describing finger input properties on a touch-

sensitive surface include contact area, shape and orientation.

conrdingte (X}

Figure 4. (a) is defined as “vertical touch™ {b) shows the gesture of

Figure 1. Available finger input properties that may be adepted by ~obligue touch™.

molti-touch desiyners.

Wang, 1063, col 2, 94 2; Fig. 1. Wang distinguishes between vertical touch (via the
end of a user’s finger) and oblique touch (via the pad of a user’s finger), finding that
the two orientations of touch can be detected based on the sensed contact area
between the user’s finger and the touch screen. Wang, 1069, col 1, 9 2 (*...the size
of the touch area has significant difference between two gestures.”); Tables 3-7.
Specifically, the area of oblique touch was found to be ““at least 5.5 times the area of

vertical touch.” Wang, 1069, col 1, 9 2, see also 1068, col 2 4| 1. Furthermore, Wang
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expressly envisions that “the contact area of a finger can be used in computer control
as event trigger.” Wang at 1070, col 1, g 1.

34. U.S. Patent No. 8,878,791 to Grover (“Grover”) (Ex. 1017) describes
detecting a user input at a device’s touchscreen and executing a function based on
the detected user input. Grover, Abstract, 4:50-53. Specifically, Grover teaches both
inputting input information by a pad of the finger (bottom portion of a finger,
referred to as first print portion 210), and inputting input information by an end of a
finger (tip of finger, referred to as second print portion 220). Grover, 3:43-4:2. As
expressly stated by Grover, associating different portions of the user’s finger (i.e.,
finger pad vs. finger end) with contacting different areas (i.e., locations) on the
touchscreen to generate a particular event (e.g., selecting a particular menu), “is a
very flexible way of controlling and interacting with a user interface.” Grover, 4:50-
53, 5:57-59. Grover envisioned that the orientation of the user’s finger during input
(i.e., finger pad vs. finger end) may be used to launch a particular application. /d.,
Abstract, 1:46-51, 6:13-31.

35.  Other known systems prior to the *086 Patent combined of these known
clements together. For example, U.S. Patent No. 7,605,804 to Wilson (“Wilson”)
(Ex. 1018) generally discloses a system including a touch detection module for
detecting touch on a touch-sensitive surface. Wilson, Abstract. Wilson teaches

determining particular information about a touch, such as the amount of area
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touched, and the shape, the position and the orientation of the touch. /d., 6:3-19,
15:3-13. Wilson further distinguishes between a user touching the screen with only
the tip of a finger versus more of their hand; for example finger 620 forms region of

contact 640 and heel 630 of the hand 610 forms region of contact 650. /d., 6:3-19,

15:3-13.

FI1G. 10

.
/ \\
/00 A
o
/
LOCATION | BIOMETRIC PREFERENCE
MODULE M mopue 77T MODULE

Id., Fig. 10, see also Figs. 4-5. Wilson also discloses “detecting features of areas
touched and using those features to identify a specific user” and further applying a
set of preferences to customize operation based on the user identification. Id., 3:37-

46, 15:14-20. Wilson'’s system may employ multiple processors. /d., 17:1-16.
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36. Similarly, U.S. Patent No. 8,683,582 to Rogers (“Rogers”) (Ex. 1019)
describes a method and system for entering a graphical passcode into a mobile
device, such as a cellular telephone. Rogers, Abstract, 3:4-13, 3:60-64. Rogers
teaches multiple parameters for entering the passcode that collectively authenticate
a user, such as pressure magnitude applied by a user to a touchscreen (i.e., the force
with which the user presses the screen), the size of contact between a user’s finger
and the touch screen of the device, timing of entering the passcode information,
speed, and coordinate (position) data (the location on the screen the user presses),
recorded during an “initialization procedure.” Id., 1:5-40, 3:60-64, 7:56-67, 13:28-
14:2. Rogers further teaches that upon entering the graphical passcode in the correct
manner, a specified process is executed, such as unlocking the mobile device. 13:14-
20.

37. A POSITA would have been well aware of the above-described state of

the art as of February 2011.
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V. OPINIONS REGARDING THE ’086 PATENT AND ANALOGOUS
ART

38. I have been asked to review and provide my opinion as to
unpatentability of Claims 1-4 based on the descriptions of Bayram and Rosenberg.
In my opinion, the below-discusses combinations of these references teach or at least
render obvious each of the Claims 1-4 of the 086 Patent.

A.  Description of the Alleged Invention of the 086 Patent

39. I have reviewed the 086 Patent (Ex. 1001). Descriptions of the 086
Patent that may be pertinent to my analysis are provided herein, and my descriptions
of the 086 Patent are intended only as a summary of the 086 Patent and/or intended
as being pertinent to Claims 1-4 of the 086 Patent. My opinions provided herein are
not intended as a discussion of my entire understanding of the 086 Patent or any
other claims in any related patent to the 086 Patent.

40. The ’086 Patent describes an information processing apparatus
including a touch panel that displays identification information. 086 Patent,
Abstract. The touch panel detects contact of a user’s finger, the position at which
contact occurs, and the contact area of the finger. /d. A determination unit
determines: 1) whether the detected identification information matches the stored
reference identification information, and 2) whether the detected area of contact falls

within the stored reference area range. ‘086 Patent, 1:53-58. If both of these
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clements are satisfied, then the control unit performs particular processing. '086
Patent, 1:58-64.

41. The ’086 Patent describes a portable terminal O that includes a touch
panel 1 having sensors 4. '086 Patent, 3:14-17. When a user touches the panel with
a finger tip, the detected area of contact, is small, whereas when a user touches the
panel with a finger pad, the area of contact is wider. ‘086 Patent, 3:1-13. Thus, the
orientation of the user’s finger (i.e., finger tip vs. finger pad) may be determined
based on the contact area between the user’s finger and the touch panel 1. /d.

42.  The *086 Patent describes an embodiment where the terminal stores a
numeric password alongside a contact range. ‘086 Patent, 6:12-15. A password
registration process is described with respect to Figure 9, where the device is
calibrated to determine a finger tip input vs. a finger pad input for the user. ‘086
Patent, 6:28-50. The user then selects numerals using either finger tip input or finger
pad input. 086 Patent, 6:50-55. A password such as shown in Fig. 12A is thereby

registered, including numerals and input methods.

FIG. 12A
IGIT 1 2 3 4
PASSWORD 0 5 2 8

INPUT METHOD | FINGER TIP |FINGER PAD|FINGER PAD[FINGER PAD

‘086 Patent, FIG. 12A, see also FIG. 9.

Samsung - Exhibit 1004 - Page 199



Declaration of Dr. Andrew Sears
U.S. Patent No. 8,982,086

43. A process i1s also described with respect to Fig. 13 for unlocking the
device using the previously-stored password. ‘086 Patent, 7:12-37. A user touches
a position on the touch panel, which is associated with a particular number by the
control unit. ‘086 Patent, 7:17-20. During the touch, the contact area of the user’s
finger is detected and compared to a threshold value to determine if the input is by a
finger tip or a finger pad (i.e., the input method). '086 Patent, 7:12-24. If the detected
input number and detected input method match the registered number and registered
input method for a successive number of times (four in this example), then the user

1s authenticated and the lock is cancelled. '086 Patent, 7:24-32.

----- - i>47

“‘T';fc-g £3004 P (et o

g PAGSWCRDOR
PASSWORE CANCELLED | S NPUTMETHED 1S WRONG /
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‘086 Patent, FIG. 13. The 086 Patent also discloses that different input methods
may be registered for one particular set of numbers (password), wherein the input

method determines a specific operation to be performed. ‘086 Patent, 7:38-44, FIG.

12B.
FIG. 12B
DT 1 2 3 4 CEERATION
FASSWORD {0 5 2 8
1
BEUT METHOR | 2
3

‘086 Patent, F1G. 12B.

B.  Opinions Regarding Bayram

44. 1 have been informed by counsel that U.S. Patent No. 8,941,466 to
Bayram et al. (“Bayram” or “Ex. 1004”) is prior art to the 086 Patent. [ have
reviewed Bayram and provide herein my opinions on the teachings of Bayram. The
opinions provided herein do not necessarily represent my entire understanding of
Bayram.

45. Bayram teaches an information processing apparatus, such as a mobile
device, with a touch-sensitive display, e.g., a touchscreen, for receiving user input

of a signature to authenticate the user to the device:
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For user authentication, finger touch information from a user is
accepted via a touch sensitive element, the finger touch information
including at least a time series of finger touch samples that define a
trace of the user's signature, and each of the finger touch samples
including centroid coordinates and non-centroid information, the non-
centroid information including at least one of (A) a shape of the finger
touch sample, (B) a size of the finger touch sample, (C) an orientation
of the finger touch sample, and (D) characteristics of a multi-touch
finger touch sample. A similarity of such finger touch samples with
previously entered and stored finger touch samples is determined and

compared with a threshold for purposes of user authentication.

Bayram, Abstract. Further, Bayram teaches a two-phase authentication scheme
comprising a registration phase and authentication phase:

The proposed authentication scheme has two phases. In the first phase,
called the “registration” phase, a user creates an account on a device
and enters, one or more times, the signature with their finger(s) on a
touch sensitive element of the device. In the registration phase, user
“signature” data is recorded as time series containing the coordinates of

signature drawing.

skosksk skosk

In the second phase, referred to as the “authentication” phase, a user is
asked to enter their signature over the touch sensitive panel. Once the
signature information and/or other user biometric information are
captured, they are compared with the user data recorded and stored

during the registration phase. To compare the current data entry with
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the stored one in the system, a similarity metric i1s computed. If the
similarity metric is above a predefined threshold the user is

authenticated.

Bayram, 6:25-35, 8:3-12. Thus, after the user has registered their signature, the user
inputs their signature to the device’s touch panel using their finger for subsequent
authentication to the device. Since Bayram and the 086 Patent are each directed to
systems that identify a user based on stored information, Bayram is in the same field
of endeavor and is pertinent to the same problem as the claimed invention in the 086
Patent. Bayram, Abstract, 6:25-35, 8:3-12.

C. Opinions Regarding Rosenberg

46. 1 have been informed by counsel that U.S. Patent Application
Publication No. 2007/0097096 to Rosenberg (“Rosenberg” or “Ex. 1005) 1s prior
art to the 086 Patent. I have reviewed Rosenberg and provide herein my opinions
on the teachings of Rosenberg. The opinions provided herein do not necessarily
represent my entire understanding of Rosenberg.

47. Rosenberg generally describes a system of interpreting input to an
electronic device based on touch input. Rosenberg, Abstract, 0008, 0047. Further,
Rosenberg teaches determining a finger touch input via a finger pad or a finger end
based on the shape, size, and orientation of the contacted surface of the touchscreen.

Rosenberg, 0049, 0067. In my opinion, Rosenberg is both within the field of
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endeavor of and is pertinent to the 086 Patent. Rosenberg is within the same field
of endeavor as the 086 Patent at least because it distinguishes between touch input
via a finger pad or finger end to control the operation of an electronic device. /d.

VI. SUBSTANTIAL NEW QUESTION OF PATENTABILITY (SNQP) 1:
OBVIOUSNESS IN VIEW OF BAYRAM

A. Claim 1
1. Claim 1[Preamble]: “An information processing apparatus”

48. Bayram teaches a device 100 or portable device 208 such as a mobile
phone or personal digital assistant. Bayram, 4:23-5:26, Figs 1-2. Bayram further
teaches the “device 100 may also include a geolocation module (e.g., a GPS location
device) 150, ancillary biometric modules (e.g., voice recognition, fingerprint
recognition, iris recognition, etc.) 160 and/or communication modules (e.g., voice
and/or data transmitter(s) and/or receivers) 170. These elements may also exchange
data with the one or more buses and/or networks 180.” Bayram, 4:56-62, 5:22-26
(disclosing portable device 208 receiving data via a touch sensitive panel to
authenticate the user to the device). Thus, Bayram teaches an “information
processing apparatus,” as each of user authentication, voice recognition, location
determination, and data transmission comprise information processing. Id. A
POSITA would have understood that the Bayram’s description of information input

via finger pad and finger end to execute a specified process as detailed below would
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have been applicable to either of device 100 or portable device 208, as each are
information processing apparatuses having the necessary components for
performing the functions (as will be mapped) and would have benefitted from the
information registration and authentication method techniques for securely and
conveniently controlling the operation of the device, be it device 100 or 208.

2. Claim 1(a): “a touch panel configured to detect a contact of a
finger of a user”

49. Bayram’s device (100 or 208) includes a touchscreen in which the user
can enter a signature to authenticate the user to the device. The device includes
input/output interfaces 140 coupled with one or more input devices 142 and output
devices 144. Bayram, 4:48-56. The input devices 142 include a touch sensitive

element such as a touch screen. Bayram, 5:18-22.

315

w318
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Bayram, FIG. 3, see also FIG. 2. The user may touch the screen to authenticate
themselves to the device and be granted access to the device or applications. Bayram,
5:28-34. Bayram teaches that “a method is provided for enabling entry of a signature
through a touch sensitive device (touch screen, touch pad, etc) without requiring any
stylus or similar apparatus. Users may draw their own signatures on the touch screen
to be granted access to the device, certain functionality on the device, and/or to local
or remote applications or services.” Id. The touch screen receives the user’s input
via their finger: “a user is authenticated by receiving a time series of samples from
a signature to be performed on a touch sensitive device by a user through use of one
or more of their fingers.” Bayram, 5:40-53.

50. Bayram teaches that the touchscreen (also called the touch sensitive
display or touch panel) receives information input via a user’s finger: “For user
authentication, finger touch information from a user is accepted via a touch sensitive

29

clement....” Bayram, Abstract. The touchscreen receives information for

authentication via the user’s fingertip. Bayram, 3:26-37, 4:52-56, 4:66-5:1, 5:28-46,
Figs. 4A-4B. Bayram teaches:

In an exemplary method consistent with the present invention, finger
touch information (e.g., a time series of finger touches) is accepted
from a user via a touch sensitive surface, the finger touch information
including at least a time series of finger touch centroid coordinates that

define a trace of the user's signature, as well as finger touch information
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in addition to the centroid coordinates (e.g., an area of the finger touch
sample, a shape of the finger touch sample, an orientation of the
finger touch sample, a multi-touch sample, characteristics of a multi-
touch sample, etc.). (See Block 710 of FIG. 7.) A similarity is then
determined between the accepted finger touch information and stored
information previously provided by the user (e.g., during a registration
phase described below). (See Block 720 of FIG. 7.) Finally, the user is
authenticated based on at least the determined similarity (e.g., with

respect to a stored or determined threshold). (See Block 730 of FIG. 7.)

Bayram, 5:54-6:3. Thus, since the touch sensitive surface accepts “finger touch”
information, the Bayram touch sensitive surface (also touchscreen, touch panel, or
touch sensitive surface in Bayram) is “configured to detect a contact of a finger of a
user,” as claimed. Specifically, a POSITA would have recognized that accepting
finger touch information detects the contact of a finger of a user. [ note that Bayram
uses the term “fingertip” to refer to the entire portion of a user’s finger that may
contact the touch screen including what the 086 refers to as the “finger tip” and
“finger pad.” Bayram, 4:28-41, 6:27-65. Bayram’s description of a user’s “fingertip”
teaches each of the “finger tip” and “finger pad” in specific examples, described
below with regards to limitations 1(f)-(g).

51. Bayram describes several authentication “signatures” the user may

enter, including a handwritten signature as may be used for legal documents (5:34-
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36), “classic alphanumeric passwords” (8:34-40, 4:37), “arbitrary shapes” or
“scribbles” (4:35-35-38), or drawing a particular shape or particular motion with the
user’s fingers (9:39-46, Figs. 4A-4D). Bayram teaches “a ‘signature’ should be
broadly interpreted to include a time series of samples of touches of a fingertip or
fingertips received by a touch sensitive device.” Bayram, 4:28-41. Therefore,
although Bayram generally discusses input of a signature for authentication, Bayram
expressly discloses the “signature” may be any gesture input by the user via the
touchscreen for authentication to the device. Bayram, Figs. 4A-4D, 4:28-41, 3:26-
37. Additionally, though Bayram discusses the user drawing their signature on the
touchscreen with their finger to authenticate themselves, Bayram notes a “classical”
alphanumeric password can instead be entered: “Embodiments consistent with the
present invention can also be used with classic alphanumeric passwords. Based on
user preference, either an alphanumeric password or signature drawing can be
requested for authentication.” Bayram, 8:34-40. Bayram further discloses the
signature may include “continuous” touch gestures (e.g., the cursive handwritten
signature) and “non-continuous” touch gestures “where a fingertip leaves the screen”

29 13

and including “taps,” “alpha-numeric characters,” and other similar gestures.
Bayram, 4:31-37. Additionally, Bayram discloses other “signature” methods that

include particular gestures for authentication, such as pinching fingers together (Fig.

4C), twisting the wrist with fingers on the touchscreen such that the fingers rotate
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relative to the touchscreen (Fig. 4D), and curved graphics on the touchscreen (Fig.
4B). Bayram, 6:26-65, Figs. 4A-4D. Yet further, Bayram teaches the user may be
“prompted to draw a particular shape using their fingers or prompted move their
fingers in a particular motion for authentication purposes.” Bayram, 9:41-45.
Therefore, a POSITA would have understood Bayram’s “signature” is “broadly
interpreted” to include a wide array of finger contact information as expressly and
repeatedly taught in Bayram. Bayram, 4:29-41.

3. Claim 1(b): “a detector configured to detect first information

necessary for an identification of the user when the contact is
detected between the touch panel and the finger of the user”

a) “first information necessary for an identification of the
user”

52.  The 086 Patent describes an embodiment that “stores not only a
numeric password but also a difference in the contact range with the aim of
enhancing security.” 086 Patent, 6:13-16. “The password may be composed of
alphabets, symbols, figures, patterns, colors, or other elements, or combinations
thereof” and can be any length. ‘086 Patent, 7:66-8:3. To cancel or unlock the
password (e.g., unlock the terminal), a user inputs, in an identification mode, a
sequence of numerals forming a password. ‘086 Patent, Fig. 13, 7:8-37, 7:49-56,
3:39-45 (discussing unlocking the portable terminal). The touch panel “displays a

plurality of pieces of identification information including letters, figures, and
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symbols.” '086 Patent, 1:43-45. When the user touches panel 1, the “control unit
specifies the number according to a position of the contact” on the screen. ‘086
Patent, 7:18-20. Thus, in the 086 Patent, the information entered by the user for
identifying the user is described as a combination of a particular position touched on
the screen (such as corresponding to a particular symbol or number on the screen)
and an input method (e.g., input via an end of the finger or a pad of the finger). "086
Patent, 6:12-7:7.

53. Bayram teaches similar finger touch information for authenticating a
user. The finger touch information comprises a time series of centroid and non-
centroid coordinates, which are compared against previously stored finger touch
information for authenticating the user:

In an exemplary method consistent with the present invention, finger
touch information (e.g., a time series of finger touches) is accepted
from a user via a touch sensitive surface, the finger touch information
including at least a time series of finger touch centroid coordinates
that define a trace of the user’s signature, as well as finger touch
information in addition to the centroid coordinates (c.g., an area of
the finger touch sample, a shape of the finger touch sample, an
orientation of the finger touch sample, a multi-touch sample,
characteristics of a multi-touch sample, etc.). (See Block 710 of FIG.
7.) A similarity is then determined between the accepted finger

touch information and stored information previously provided by
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the user (e.g., during a registration phase described below). (See
Block 720 of FIG. 7.) Finally, the user is authenticated based on at
least the determined similarity (e.g., with respect to a stored or

determined threshold). (See Block 730 of FIG. 7.)

Bayram, 5:54—6:3. Bayram teaches the user’s registered signature is “recorded as
time series containing the coordinates of signature drawing,” where the coordinates
defining the signature drawing are referred to in Bayram as a “trace.” Bayram, 5:40-
46, 6:26-65. These coordinates are both centroid coordinates (e.g., the x,y
coordinates identifying a position touched on the touchscreen) and non-centroid
coordinates representing a finger touch’s area (i.e., area of contact on the
touchscreen), shape, and orientation. Bayram, 6:36-65. “During the registration
phase, the system collects one or many of these traces.” Bayram, 7:19-26. These
time series coordinates (i.e., both the centroid and non-centroid coordinates) are
stored in a database ecither as raw or post-processed information. Then, for user
authentication, features of the user’s captured signature or password are compared
against the stored finger touch information for matching the user’s
signature/password. Bayram, 7:19-26:34, 8:3-24. The user’s captured signature
entered during the authentication phase is “compared with the user data recorded
and stored during the registration phase,” and if a similarity metric between the

captured signature during the authentication phase and the registered signature
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captured during the registration phase is above a threshold, the user is authenticated
to the device. Bayram, 8:3-15, Abstract, FIG. 7 (including Steps 710, 720, 730),
10:29-44 (discussing signature “matching”). [ will discuss centroid and non-centroid
coordinates further below for claim limitations 1(f)-(g).

54. Additionally, Bayram teaches the user signature information is unique
to the user and is used to verify and authenticate the user, such that the user’s inputted
signature identifies the user. Bayram teaches that because a particular user’s
signature 1s unique and dependent on the user’s specific information, the Bayram
invention provides a high entropy:

Such embodiments avoid problems associated with password
sharing since users cannot give the authentication information used (it
1s hard to express the way a signature is drawn, and the signature
depends on biometrics of the user which are hard to replicate). Such
embodiments provide high entropy given the uniqueness of
signature, writing style, finger pressure, finger size, finger shape,
finger orientation at various times, ctc. Since embodiments
consistent with the present invention are proposed for devices with
touch sensitive elements, authentication systems consistent with the
present invention do not require any extra hardware costs (unless they

are augmented with other biometric information).

Bayram, 12:28-39; cf. Bayram, 7:36-39 (referring to the “entropy of the signature”),

2:1-6 (discussing low-entropy passwords that are “inherently less secure”), 1:54—
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2:18, 8:25-33 (referring to the “identity” of the users). A POSITA would have
understood that the Bayram invention identifies a particular user via the user’s
signature, as Bayram expressly teaches the inputted signature is unigue to the user
given the high entropy associated with signature, finger shape, finger orientation,
etc., and detecting information that is unique to a particular person identifies the
particular person. Bayram even avoids problems of password sharing, requiring a
particular user’s unique signature attributes to be identified by the device to gain
access to the device. /d.

b)  “when the contact is detected between the touch panel
and the finger of the user”

55. Bayram further teaches the user’s signature entered during the
authentication phase is entered at the touchscreen of device 100, 208: “In the second
phase, referred to as the “authentication” phase, a user is asked to enter their
signature over the touch sensitive panel.” Bayram, 8:4-6. The user’s signature or
password may include “non-centroid information such as the entire area, orientation
and shape of the touch screen surface contacted by the user’s fingertip(s).”
Bayram, 6:31-65 (disclosing the user moving their fingers over the touch sensitive
device to draw their signature). Thus, Bayram teaches the signature (or password),
which includes both centroid and non-centroid information inputted by the user

during the authentication phase, is detected when the user contacts the touch panel
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with their fingertips. A POSITA would have understood that the claimed first
information (i.e., the signature or password inputted during the authentication phase)
1s detected “when the contact is detected between the touch panel and the finger of
the user,” as claimed. Thus, during the “authentication” phase, when the “the user is
asked to enter their signature over the touch sensitive panel,” the entered signature
(i.e., the claimed “first information,” as discussed above) is detected from contact
between the touch panel and the finger of the user, as claimed.

c) “a detector configured to detect”

56. I note that the 086 Patent does not use the term “detector,” except for
the claims. Rather, the 086 Patent describes “a contact range detection unit that
detects the position and the contact range of a contact based on the signal output
from the sensor 4.” '086 Patent, 3:14-38, Fig. 2, Abstract (“When the touch panel
detects the contact of the panel, a detection unit specifies identification information
of one or more of the multiple pieces of identification information displayed on the
touch panel, indicated by a position at which the contact in question occurred. The
detection unit also detects an area of part of the panel where the contact occurred.”),
1:46-52.

57. In my opinion, Bayram teaches a “detector configured to detect,”
namely processor 110 programmed to perform the functionality of “captur[ing] user

signature data entered via a user’s fingertip(s)” (Bayram, 4:66—-5:1) and/or collecting
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finger touch information at the touchscreen comprising a time series of finger
touches corresponding to the user’s signature:

In an exemplary method consistent with the present invention, finger
touch information (e.g., a time series of finger touches) is accepted from
a user via a touch sensitive surface, the finger touch information
including at least a time series of finger touch centroid coordinates that
define a trace of the user's signature, as well as finger touch information

in addition to the centroid coordinates.

Bayram, 5:55-64, 5:40-46 (disclosing users be granted access to the device based on
their drawn signature), FIG. 1 (RN 110), Figs 6-7, FIG. 3 (RN 315). Bayram explains
that the finger touch information in the form of the user’s signature is “time series
containing the coordinates of signature drawing,” including centroid information
(i.e., x-y coordinates of the user’s finger touch on the touchscreen) and non-centroid
information (e.g., finger area, shape, or orientation). Bayram, 6:31-65 (disclosing
finger touch information relative to the registration phase). Finger touch information
recorded during the registration phase is compared to finger touch information
inputted during the authentication phase to authenticate the user. Bayram, 8:3-13,
FIG. 7. Thus, the finger touch information accepted (i.e., captured) at the
touchscreen includes information, e.g., centroid and non-centroid characteristics of
the inputted signature and specifically including finger touch area, for detecting and

identifying the signature.
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58.  Bayram expressly teaches device 100, such as an Apple iPhone®,
includes “appropriate program instructions (e.g., as an application)” to capture the
user signature data. Bayram, 4:63-5:1. Bayram further teaches device 100 includes
processor 110 executing program instructions for implementing embodiments
consistent with the invention. Bayram, 4:42-48. “The device 100 may be
programmed to perform various user authentication functions (described below)
using such collected information in a manner consistent with the present invention.”
Bayram, 5:6-9; see also id. at 5:22-26 (referring to “[d]ata collected from the touch
sensitive display”). The “collected information” includes the above-described time
series of finger touches input by the user representing their signature for
authentication to the device. Bayram, 5:40-46, 5:54-63. As seen in Figure 6 below,
Bayram illustrates the “operations for the selection and use of authentication
information based on stored security settings,” including detecting the time series of
finger touch samples (RN 670), use of these finger touch samples as selected
authentication information 620 (RN 660), and performing user authentication
operations (RN 610) to output a pass/fail of the comparison to a stored signature (RN

650). Bayram, 6:4-13.
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FIGURE 6

59.  Thus, the processor 110 is programmed to “capture” (or “accept”) user

signature data, including the contact size area of the finger touch (per Bayram, 4:66—

5:1, 5:55-63, 8:3-9 (referring to captured signature information that is subsequently

compared to stored signature data)). The processor 110 is also programmed to use

such captured or accepted information for authentication of the user (per Bayram,

5:6-9). Therefore, the processor 110 is programmed to detect identification

information, including a finger contact area, and specify the inputted information
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using the centroid and non-centroid coordinates captured at the touchscreen.
Because processor 110 is programmed to detect the signature input by the user (i.c.,
the determined “selected authentication information” including time series of finger
touch samples at 620, expressly including finger touch area), as otherwise expressly
disclosed in Bayram at least at 5:27-6:25 and Figs 6-7, a POSITA would have
understood processor 110 is programmed to detect finger touch information of the
user’s signature and determine centroid and non-centroid information corresponding
to the signature for an identification of the user thus satisfies the claimed “detector
configured to detect.” Indeed, Bayram includes a detector configured to detect the
finger touch information because it, at the least, receives the finger touch centroid

and non-centroid coordinates.
4. Claim I(c): “a first controller configured to control the
information processing apparatus to operate in two operating

modes: at least an identification mode and a registering mode,
as the operating mode thereof™

a) “a first controller”

60. Bayram teaches a “first controller” via description of processor 110.
Bayram teaches the device 100 includes “one or more processors 110.” Bayram,

4:42-48.
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Bayram, F1G. 1. At least one of the disclosed “one or more processors 1107 satisfies
the claimed “a first controller.” Bayram further discloses the one or more processors
may be general purpose microprocessors and/or “application specific” circuits,
indicating to me that Bayram contemplates various forms or types of processors for
performing the disclosed functionality. Because Bayram’s device performs multiple
functions, such as controlling the operating modes and executing processes, then [

would have understood Bayram contemplates one or more processors for performing
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such functions, including using general microprocessors and/or “application
specific” processor circuits. Bayram, 4:46-48.

b)  “configured to control the information processing
apparatus to operate in two operating modes”

61. Bayram expressly discloses the device operating in two modes, namely
a “registration phase” and an “authentication phase,” as further discussed below.
Bayram, 6:26-31, 8:3-12. As discussed above, Bayram teaches one or more
processors 110 executes “program instructions” to perform the “embodiments
consistent with the present invention.” Bayram, 4:42-48, 4:63-66 (referring to an
Apple 1Phone® “provided with appropriate program instructions”), 5:6-9, FIG. 1.
“Exemplary methods” performed by the programmed one or more processors
include “enabling entry of a signature through a touch sensitive device (touch screen,
touch pad, etc) without requiring any stylus or similar apparatus. Users may draw
their own signatures on the touch screen to be granted access to the device, certain
functionality on the device, and/or to local or remote applications or services.”
Bayram, 5:27-34. Thus, a POSITA would have understood or found it obvious that
device 100 is operating or otherwise performing the registration phase and the
authentication phase because, at the least, Bayram teaches device 100 is
“programmed to perform various user authentication functions...” and that

embodiments of Bayram “may be implemented using program instructions” stored
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on storage device 120 executed by one or more processors 110 in the device 100.
Bayram, 5:6-9, 4:43-48, FIG. 1. Therefore, Bayram teaches one or more processors
110 (the claimed “first controller) is configured to control device 100 (the claimed
“information processing apparatus”) to operate in two operating modes, namely
Bayram’s registration and authentication phases.
c) “a registering mode”
62. Bayram discloses a “registering mode” through its description of a
“registration phase.” During Bayram’s registration phase, the user’s signature data
1s recorded for future comparison to an inputted signature:

The proposed authentication scheme has two phases. In the first phase,
called the ‘registration’ phase, a user creates an account on a device and
enters, one or more times, the signature with their finger(s) on a touch
sensitive element of the device. In the registration phase, user
‘signature’ data is recorded as time series containing the coordinates of

signature drawing. (See, e.g., FIGS. 4A-4D).

Bayram, 6:26-33. Bayram further teaches that “multi-touch input authentication uses
similar registration and authentication phases as described above,” thus indicating
that Bayram’s registration and authentication is used for various types of signatures,
such as multi-touch, gestures, and scribbles. Bayram, 9:45-46. Bayram describes that
a user may input their signature multiple times to determine “a variation or standard

deviation of the signatures entered” and adjust a similarity threshold (discussed
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below as the threshold required for the inputted signature to match the registered
signature) based on the registered signature’s standard deviation or variation.
Bayram, 9:47-51, 11:51-60. Thus, Bayram teaches that the user registers their
signature during the registration phase for comparison to signatures inputted during
the authentication phase to authenticate the user to the device. Bayram, Abstract,

4:64-67, FIG. 6 (RN 630).
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Bayram, FIG. 6.
63. A POSITA would have recognized that Bayram’s “registering phase”

teaches a “registering mode” at least because (1) the user registers their signature

during the disclosed “registration phase” (Bayram, 6:26-33); (2) the signature is
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“stored” in memory for future comparison (FIG. 6 (RN 630), FIG. 7 (Step 720), 6:4-
13); and (3) the signature inputted during the authentication phase is compared
against the stored data recorded during the registration phase (8:6-9). Of course, all
of this would have been accomplished under the control “one or more processors”
110 that may be “application specific,” in this case, specific to authenticating users,
and thus Bayram teaches “one or more processors” is configured to control device
100 to operate in a registering mode.

d) “an identification mode”

64. Similarly, Bayram teaches the claimed “identification mode,” namely
via description of Bayram’s “authentication phase.” During the authentication phase,
the user enters their signature, which is compared against a previously stored
signature of the user to otherwise authenticate the user to the device:

In the second phase, referred to as the ‘authentication’ phase, a user is
asked to enter their signature over the touch sensitive panel. Once
the signature information and/or other user biometric information are
captured, they are compared with the user data recorded and stored
during the registration phase. To compare the current data entry with
the stored one in the system, a similarity metric i1s computed. If the
similarity metric is above a predefined threshold the wuser is

authenticated. Otherwise, the user is rejected.

skosksk skosk
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At the time of verification, the entered signature is compared
against the data stored during the registration phase. (Recall, e.g.,
Block 720 of FIG. 7.) The user is granted access to the device and/or
applications or services residing on the device or accessed via the
device depending on the similarity between the accepted information
of a time series of finger touch samples (including centroid and non-
centroid information) received via the touch sensitive element and

corresponding information from the registration phase.

Bayram, 8:3-24, FIG. 7. Bayram thus teaches an operating mode during which the
user 1s identified as an authenticated user. And, as discussed for claim 1(b) above,
the user’s inputted signature identifies the user because the signature is unique to the
user and dependent on the user’s specific information (e.g., finger shape and
orientation). Therefore, because Bayram teaches a method of user authentication that
1s particular to a user, including the particular user’s signature that is dependent on
the user’s attributes of the user, Bayram teaches an “identification mode,” as
claimed, namely the authentication phase that captures the user’s signature and
compares to a previously recorded signature.

e) *““as the operating mode thereof”

65. As illustrated below in Figure 6, Bayram teaches “operations for the
selection and use of authentication information based on stored security settings in

a manner consistent with the present invention.” Bayram, 6:4-6.
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Bayram, F1G. 6. Specifically, Bayram describes storage of the authentication
information, i.e., storage of previously entered information for future authentication
of the user to the device (RN 630 and “user authentication operations” (RN 610)
using “selected authentication information” (RN 620). Bayram, 6:4-13, 6:27. During
cach of these phases, the device performs particular operations and receives
necessary identifying information from the user. For example, during the registration

phase, the user creates an account on the device and then enters their signature via
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the touch sensitive element, which is recorded as time series of coordinates of the
signature drawing. Bayram, 6:26-33, 7:19-24. Later, during the authentication phase,
a user may enter their signature over the touch sensitive panel. Bayram, 8:3-9. The
device captures the input signature information and compares it to “user data
recorded and stored during the registration phase.” Id. A POSITA would have
recognized that in each of the registration and authentication processes, Bayram’s
device is in the registration and authentication “modes.”

5. Claim 1(d): “memory that is configured to store second

information relating to the identification of the user, which is
stored in advance”

a) “second information relating to the identification of
the user, which is stored in advance”

66. The ’086 Patent describes second information includes a registered
passcode, an example of which is shown in Fig. 12A. The touch panel “displays a
plurality of pieces of identification information including letters, figures, and

2

symbols.” ‘086 Patent, 1:43-45. A user can select information displayed on the touch
panel and the selected information is registered as input information in the
registration mode. ‘086 Patent, 6:52-55. The 086 Patent further describes “[t]he

password may be composed of alphabets, symbols, figures, patterns, colors, or other

clements, or combinations thereof” and can be any length. ‘086 Patent, 7:66—8:3.

Samsung - Exhibit 1004 - Page 226



Declaration of Dr. Andrew Sears
U.S. Patent No. 8,982,086

67. As discussed above for claim 1(b), Bayram teaches a password entered
by a user as “first information” for identifying a user. Further, Bayram teaches the
claimed “second information,” namely the signature finger touch information
previously stored during the registration phase to be compared to the signature
inputted during the authentication phase. Bayram teaches that “[i]n the registration
phase, user ‘signature’ data is recorded as time series containing the coordinates of
signature drawing.” Bayram, 6:31-33. The recorded time series information of the
user’s signature is related to identification of the user because, at the least, the
recorded time series information is (1) unique to the user; and (2) used to identify
the user for future authentication to the device. As discussed for claim 1(b),
Bayram’s invention relying on time series information of the user has a “high
entropy given the uniqueness of signature, writing style, finger pressure, finger size,
finger shape, finger orientation at various times, etc[.]” Bayram, 12:32-35. Bayram
further discloses recording the user signature information as the time series
coordinates representing centroid and non-centroid information (as discussed in
detail below for claims 1(f)-(g)). Bayram, 6:33-65, FIGS. 4A-4D. Because the finger
touch information is unique to the user, the finger touch information is used to
identify the user. Thus, the signature finger touch information comprising the time

series information of the user’s signature, i.e., the centroid and non-centroid
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information, is, at the least “second information relating to the identification of the
user.”

68.  Specifically, the finger touch information comprising the time series
information (which includes centroid and non-centroid information) entered during
the registration phase is compared to finger touch information entered by the user
during the authentication phase to authenticate or otherwise identify the user.
Bayram teaches:

Once the signature information and/or other user biometric
information are captured, they are compared with the user data
recorded and stored during the registration phase. To compare the
current data entry with the stored one in the system, a similarity metric
1s computed. If the similarity metric is above a predefined threshold

the user is authenticated. Otherwise, the user is rejected.
Bayram, 8:6-12. As described in FIG. 7, the stored user finger touch information is
used to verify the user:

At the time of verification, the entered signature is compared
against the data stored during the registration phase. (Recall, e.g.,
Block 720 of FIG. 7.) The user is granted access to the device and/or
applications or services residing on the device or accessed via the
device depending on the similarity between the accepted information
of a time series of finger touch samples (including centroid and non-
centroid information) received via the touch sensitive element and

corresponding information from the registration phase.
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Bayram, 8:16-24. Thus, Bayram teaches the stored finger touch information entered
during the registration phase (i.e., the claimed “second information”) is related to
the identification of the user because it is unigue to the user and is used to verify the
user. Bayram also teaches that the user finger touch information stored during the
registration phase (i.e., the claimed “second information™) 1s “stored in advance,” as
claimed. Bayram teaches determining a similarity to “stored information previously
entered.” Bayram, FIG. 7 (Step 720), FIG. 6 (RN 630), 5:64-67), Abstract.
Information that is previously entered and stored is information “stored in advance.”

b) “memory that is configured to store second
information”

69. Bayram also teaches the claimed “memory,” namely either or both of
Bayram’s “one or more storage device 120 (e.g., non-volatile storage)” or “memory
130 (e.g., working RAM).” Bayram, 4:42-51, FIG. 1 (illustrating both storage
device(s) 120 and memory 130 included in device 100). Both a storage device 120
or memory 130 are operable to store information, such as the user registration
information disclosed in Bayram.

70.  Having read this description, a POSITA would have readily understood
that Bayram teaches a device having “memory.” As seen below in Figure 6, Bayram
illustrates memory using the well-understood symbol for memory or a storage device

shown in Fig. 6:
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FIG. 6 (excerpt). The “stored” information includes “previously entered”

~

authentication information in RNs 630 and 640, including the time series of finger
touch samples, which 1s expressly called out as being the previously stored
authentication information. Bayram, 7:27-33. Bayram specifically teaches storing
user signature information in a database, which constitutes “memory configured to
store” the signature “second information.” /d. A POSITA would have understood
that the operations illustrated in Fig. 6 are performed by the authentication system
of FIG. 1, meaning device 100 performs authentication functions. Bayram, 3:15-19,
3:41-43, 5:6-9.

71. Additionally, Bayram teaches storing the signature with either
individual instances or in parametric form. Bayram, 7:19-26. Storing individual

instances may be “more appropriate for mobile devices” due to a cheaper
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initialization, while feature-based signature classification may be more suitable for
more powerful devices such as desktops or laptops. /d. A POSITA would have
understood that the user finger touch information comprising individual instances 1s
stored locally at the mobile device to accomplish, in part, the cheaper initialization
discussed in Bayram. Bayram also teaches performing a dynamic time warping
(DTW) algorithm on the user signature accepted during authentication for
recognizing the signature and notes the algorithm “is very suitable to be used in
mobile devices such as smart phones, PDA, etc.,” further indicating to a POSITA
that the registered user finger touch information is stored locally on the device at
storage device 120 or memory 130. Bayram, 8:55-56. Thus, in my opinion, a
POSITA reading the collective teachings of Bayram would have understood the user
signature information recorded and stored during the registration phase is stored in
storage device 120 or memory 130 of device 100. /d.

72.  Alternatively or additionally, it would have been obvious to a POSITA
for the user finger touch information (i.e., the claimed second information) to be
stored locally at device 100 for efficient retrieval and processing of user signature
information during the authentication phase. Storing finger touch information
relating to the identification of a user locally in the device’s local memory would
have been expected, as local storage would allow for accessing the device without

needing a communications network, causing the device to have consumed less power
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and be less dependent on a reliable network connection. If the finger touch
information was stored remotely, the device would need to access, via a
communications network, the remotely-stored user finger touch information. In
situations where a communications network is not available, this would inhibit or
otherwise frustrate the user’s access to the device. And, as discussed by Bayram, the
invention is intended for use with the proposed devices, which include mobile
devices such as the Apple iPhone®: “Since embodiments consistent with the present
invention are proposed for devices with touch sensitive elements, authentication
systems consistent with the present invention do not require any extra hardware costs
(unless they are augmented with other specific information).” Bayram, 12:35-39.
Therefore, a POSITA would expect that the storage device or memory of device 100,
208 would have been used to store in advance the second information. Notably, the
Apple iPhone® at the priority date of Bayram and identified by Bayram as an
exemplary device 100 (Bayram, 4:63-66) included a memory and was “configured
to store” information. /d. As such, it would have been obvious for such a device 100
to store user finger touch information, as taught by Bayram, as this would have been
an expected use of the device, would accomplish Bayram’s goals of no additional
hardware (e.g., no remote memory in which to store the user finger touch
information), and would have been a reasonable improvement of a known device

(e.g., Bayram’s device 100, including the Apple iPhone®) with predictable results
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(storage device 120 or memory 130 configured to store the disclosed user finger
touch information).
6. Claim I(e): “a second controller configured to execute a

specified process when said first information and said second
information are coincident within said identification mode”

a) “a second controller”

73. In my opinion, Bayram discloses the claimed “second controller’
because Bayram discloses “one or more” processors 110. Bayram teaches or renders
obvious a second of the one or more processors for implementing the method of
executing a specified process, as would have been readily understood by a POSITA.
Specifically, as discussed above, because Bayram teaches that the processor circuitry
may be “application specific,” a POSITA would have realized that this second
processor would have been specifically used (i.e., “configured for”) the second task
of executing a specified process. Because Bayram teaches that “embodiments
consistent with the present invention may be implemented using program
instructions stored on one or more storage device 120 (e.g., non-volatile storage)
executed by one or more processors 110” in the device, it would have been obvious
to a POSITA to program a first of the “one or more processors” of Bayram to
perform the functionality recited in claim 1(c) (controlling the apparatus’s operation
in two modes), and to program a second of the “one or more processors” to perform

the functionality recited in claim 1(e) (executing a specified process). Bayram, 4:43-
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48. Programming of a processor to perform a desired functionality is within the
routine skill of a POSITA. And, Bayram intends for its invention to be understood
to broadly encompass such implementations, stating it is “not intended to be
exhaustive or to limit embodiments consistent with the present invention to the
precise form disclosed.” Bayram, 4:2-10. It would have been obvious to assign a
first functionality (such as recited in claim 1(c) of the 086 Patent) to a first
processor, and to assign a second functionality (such as recited in claim 1(e) in the
’086 Patent) to a second processor. For example, dividing the recited functionality
in claims 1(c) and 1(e) between processors would allow each processor to be
designed specifically for the chosen purpose, which would have been advantageous
in reducing required processing power for each processor.

74.  Additionally or alternatively, it would have been obvious to a POSITA,
having read Bayram, to include a second processor to perform the specified process,
which was commonplace in mobile phones and other electronic devices at the time
of the 086 Patent. For instance, U.S. Patent No. 8,683,582 to Rogers (“Rogers”)
discloses “hardware used to implement the forgoing embodiments may be
processing elements and memory elements configured to execute a set of
instructions, wherein the set of instructions are for performing method steps
corresponding to the above methods.” Rogers, 13:21-25. Rogers further discloses

“some steps or methods may be performed by circuitry that is specific to a given
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function.” Rogers, 13:25-27. Thus, a POSITA would have been motivated by Rogers
to use multiple processors (as taught by Bayram) for performing various application
specific tasks (as also taught by Bayram). Further, as will be discussed in more detail
below, Rosenberg (Ex. 1005) teaches processor 20 and a separate system controller
24, again showing that it was well-known and common to include a plurality of

controllers within a single electronic device. Rosenberg, 0047.

|02 -26

el SN

C SYSTEM SYSTEM
CONTROLLER | - MEMORY

i S ;

Rosenberg, FIG. 2 (excerpt). The number of processors utilized in an embodiment
of any particular electronic device would have been understood by a POSITA to be
a design choice dictated by details of the particular implementation, such as cost,
power consumption, components available in the marketplace, heat mitigation,
programming required, software designs, and physical space within the device.

Thus, a POSITA would have found it obvious and been motivated to design an
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clectronic device to have first and second controllers for performing separate
functionalities depending on the design requirements and encompassing one or more
of the above-listed design factors. And, such design would have been further obvious
given Bayram’s teaching of “general purpose microprocessors, and/or application
specific circuits,” which indicates to me Bayram recognized an appreciation for the
flexibility of designing the device 100,208 to accomplish the desired functionality
disclosed in Bayram. Bayram, 4:46-48.

b) “configured to execute a specified process when said

first information and said second information are
coincident within said identification mode”

75.  Bayram teaches executing a specified process, such as granting the user
access to the device and/or applications on the device or services residing on or
accessed by the device, when the user’s finger touch information input during the
authentication phase is coincident with the finger touch information input during the
registration phase (i.e., when a similarity metric between the authentication
information and the registration information is above a preset threshold). Bayram,
8:3-24, FIG. 7, Abstract. Specifically, Bayram teaches:

In the second phase, referred to as the ‘authentication’ phase, a user is
asked to enter their signature over the touch sensitive panel. Once the
signature information and/or other user biometric information are
captured, they are compared with the user data recorded and stored

during the registration phase. To compare the current data entry
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with the stored one in the system, a similarity metric is computed. If
the similarity metric is above a predefined threshold the user is

authenticated. ...

At the time of verification, the entered signature is compared against
the data stored during the registration phase. (Recall, e.g., Block 720 of
FIG. 7.) The user is granted access to the device and/or applications
or services residing on the device or accessed via the device
depending on the similarity between the accepted information of a time
series of finger touch samples (including centroid and non-centroid
information) received via the touch sensitive element and

corresponding information from the registration phase.

Bayram, 8:3-24. The process of receiving the user signature information (i.e., the
finger touch information comprising a time series of centroid and non-centroid
information) during the authentication phase and comparing against the stored user

signature information is further seen in FIG. 7:
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Bayram, FIG. 7. Similar comparison and authentication operations are also shown
in FIG. 6, RNs 670, 660, 620, 610, 650.

76. Bayram teaches that its device may execute various processes upon
determining that the finger touch information similarity metric is above the
predefined threshold, meaning that the inputted and previously-stored information
are “coincident,” as claimed. While Bayram does not expressly use the word
“coincident,” I note that neither does the 086 Patent. Rather, the 086 Patent
describes “matching” the detected information with stored reference information
within a given range. ‘086 Patent at 1:60-64. This 1s precisely the technique taught

by Bayram of determining that the similarity metric is above the threshold. Bayram,
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8:3-24. A POSITA would have understood that if entered finger touch information
comprises finger pad or finger end information (as recited in claims 1(f)-(g) and
further discussed below), such information would not be entered in exactly the same
way every single time the user attempts to access the device because a user would
hold their finger at a very slightly different angle or press with a different level of
pressure upon each input. Rather, they “match” (i.e., are “coincident”) when the
similarity of the inputs is high enough to be acceptable (i.c., when the similarity
metric is above some threshold). Thus, a POSITA would have recognized that
Bayram teaches determining that first and second information are “coincident”
through its description of comparing of the stored signature from the registration
phase to the live signature accepted during the authentication phase and subsequent
matching and determination of a similarity metric. Additionally, Bayram allows for
any desired similarity threshold, which may be adjust lower (more relaxed) or higher
(more strict) as appropriate. Bayram, 9:60-10:16. A POSITA would have understood
that for applications requiring very high security, the similarity threshold would have
been set very high, requiring the input first information to very closely “match” the
previously-stored second information. /d. Thus, to the extent it is argued that the first
and second information must “match” to any particular level to qualify as being
“coincident,” Bayram teaches “matching” to an arbitrarily high level for high-

security implementations. /d.
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77. A POSITA would have understood that granting access to the device or
a specific application or service as taught by Bayram teaches that the second
processor of the device 1s “configured to execute a specified process,” as claimed.
For example, unlocking the device to grant access to its full functionality is a “first
process,” while granting access to specific applications or services provided on the
device is a second process. Bayram, 9:54-66, 10:6-12, 8:18-24, 5:31-34, 11:38-41,
Abstract. Bayram provides an example where a game requires a lower (relaxed)
similarity threshold as compared to a banking application requiring a higher (stricter)
similarity threshold. /d.; specifically at 9:54-66 (disclosing adjusting a pass/fail of
the similarity threshold depending on various factors, including “a security level of
the device, service or application sought to be accessed”). Thus, Bayram specifically
contemplates granting access to only certain applications or otherwise granting
access to limited functionality of the device in teaching granting access to low-
security applications such as games as compared to high-security application such

as banking. /d.
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7. Claims 1(f)-(g): “in said registering mode there are provided a
first registering mode for inputting input information by a pad
of a finger, and a second registering mode for inputting input
information by an end of a finger”

78.  Bayram teaches this limitation through, at the least, its description that
“non-centroid information such as the entire area, orientation and shape of the touch
screen surface contacted by the user’s fingertip(s) are obtained.” Bayram, 6:35-37,
5:54-66. Bayram describes the touches input by a user illustrated in FIG. 4B, below,
stating:

For example, although the samples at times t1 and t5 are both circular
in shape, they have different sizes. Note also that the oval samples at
times t2-t4 have different orientations. Also, the samples at times t3
and t4 are multi-touch samples (since more than one fingertip is

touching the touch sensitive element simultaneously).

Bayram, 6:37-40.

é . @ -
@

{2

©

t5

FIGURE 4B
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Bayram, FIG. 4B. The inputs illustrated in 4B are a time series of finger touches
captured during the registration phase, in which user “signature” data is recorded as
a time series of both centroid information (containing coordinates of the centroid
labeled as an “x” in 4B) and non-centroid information (identifying the user’s finger
size (area), shape, and/or orientation). Bayram, 5:54-64 (discussing the “time
series”), 6:61-65 (discussing centroid coordinates as X,y coordinates), 6:33-35
(discussing FIG. 4B and the “x” representing the centroids), 6:35-65 (discussing
non-centroid coordinates), 2:63-3:2, FIGS. 4A-4D. A POSITA would have
understood that the “centroid” of a touch is a single location or position on the
touchscreen representing a general center of the single location that was touched (or,
if multiple touches, the center of multiple simultaneous finger touches). A centroid
may, in some cases, be calculated as a simple average of x-values and y-values or
may employ more sophisticated algorithms (such as weighting), but regardless of
the methodology for determining the centroid, the calculated centroid represents the
location or position of the user’s touch on the touchscreen.

79. Regarding Bayram’s teaching of non-centroid coordinates, Bayram
teaches that a user enters a signature with their finger during registration, as
discussed. Bayram, 5:40-46, Figs 3, 4A-B. Figure 4B illustrates that at time t1, the

user’s finger contacts the touchscreen resulting in the contact area being a circular
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shape, illustrated with an “x” at its centroid (which, in this case, is illustrated at the

center point of the circle):

,,,,,,,,,,,,,,,,,,

At time t2, the portion of the user’s finger contacting the touchscreen changes

(relative to t1), such that the user’s finger contacts the touchscreen resulting in an

clongated oval shape also containing its own “x” centroid:

Bayram, FIG. 4B (annotated). The different shapes, sizes of area contacted, and

orientations of the user’s finger result in different non-centroid information,

expressed as sets of contacted coordinates. Bayram, 6:35-37. A POSITA would have

recognized that the various finger contact shapes illustrated in FIG. 4B correspond
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to information input by the user using the end their finger (e.g., t4) and the pad of
their finger (e.g., t2). This conclusion is supported by the prior art, such as
Rosenberg, which describes the well-known concept that finger contact area, shape
of touch (e.g. eccentricity of the ellipses, such as those illustrated in Fig. 4B of
Bayram), and orientation of the major axis of the touch are indicative of whether the
touch was input via a finger pad or finger end. Rosenberg, 49. Rosenberg specifically
concludes that “one or more of the size, shape, and/or orientation of the detected
finger contact area upon the touch screen may be used to distinguish between a tip-
pointing interaction of the user versus a pad-pointing interaction of the user.” Id.
Similarly, Wang explains that “the width and length of the contact area in vertical
touch” (i.e., a finger tip touch) differs from that of an “oblique touch” (i.e., a finger
pad touch). Wang, p. 1068, right column, see also Fig. 8.

80. In my opinion, a POSITA would have understood Bayram teaches or
renders obvious input via a finger pad or a finger end. Bayram recognizes identifying
finger touch area, shape, and orientation as parameters for determining a user’s
signature. A POSITA would have known or found it obvious that using the
parameters of finger touch area, shape, and orientation is indicative of an input made
via finger pad or a finger end. Indeed, Bayram teaches “[a]s should be appreciated
from the foregoing, additional information related to physical characteristics of the

user’s fingertip(s) (and perhaps finger, hand, wrist, etc) may be captured—not just
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the centroid x,y coordinates of finger touch samples.” Bayram, 6:61-65. This
teaching in Bayram indicates to me that Bayram expressly contemplates capturing
information related to the physical characteristics of the user’s fingertip and not just
the finger touch position on the touchscreen (i.e., the x,y coordinates). Here, |
understand reference to the user’s fingertip to mean a general end of the finger (e.g.,
above the first knuckle of the pointer finger) that would naturally touch a touchscreen
when inputting information. In capturing physical characteristics of the user’s
fingertip using the parameters of finger touch area, shape, and orientation, an
expected and obvious conclusion is that the Bayram device is capturing input
information by a pad of a finger and input information by an end of a finger.

81. I also note that Bayram discusses signature input via both continuous
gestures, where the user’s finger does not end contact with the touchscreen, and non-
continuous gestures, where the user’s finger does end contact with the screen.
Bayram, 4:31-38. In my opinion, Bayram teaches or at least renders obvious to a
POSITA that the contacts input during registration and illustrated in Fig. 4B are all
made by the same finger. Specifically, in the case of continuous gestures, a POSITA
would have understood that this would have been input by the same finger not
coming out of contact with the touchscreen. Further, even in the non-continuous
gestures, a POSITA would have recognized or found obvious that the most likely

input would have been using a user inputting information using a single finger, as it
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would have been the quickest, simplest, and most natural method of input, most
likely using just the index finger of their dominant hand. Regardless, a POSITA
would have found it obvious that a user may use the same finger for the entire input,
as it is one of a limited number of possibilities (either one finger or a combination
of multiple fingers).

82. In my opinion, Bayram teaches the claimed first registration mode for
inputting information by a pad of the finger and second registration mode for
inputting information by an end of the finger. Bayram, 6:35-37, 5:40-66, FIGS. 4A-
4D. Here, each input t1-t5 during the time series in Fig. 4B is illustrative of Bayram’s
device operating in a “mode,” and thus inputs which are indicative of information
input via a finger pad (such as the touch at t2) disclose the claimed “first registering
mode for inputting information by a pad of the finger,” while inputs which are
indicative of information input via a finger tip (such as the touch at t4) disclose the
claimed “second registering mode for inputting information by an end of the finger.”

1d.
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FIGURE 4B

Bayram, FIG. 4B.

83. To the extent it is argued that Bayram does not expressly teach the
claimed first and second registering modes for inputting input information by a
respective finger pad and finger end, Bayram renders it obvious to a POSITA based
on the various shapes, areas (sizes), and orientations of the non-centroid touch inputs
illustrated in FIG. 4B. For instance, the various shapes, areas (sizes), and orientations
illustrated in FIG. 4B indicate the user’s finger positioning is transitioning between
cach of the touches from tl to t5 (such as, specifically, from tl to t2). In each of
these transitions, a POSITA would have understood that a user would have naturally
reoriented their finger to input information comfortably for the given input or as
desired for having a high entropy signature, some in a finger tip mode and some in

a finger pad mode. Similarly, Bayram describes that a user may provide various
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signature types, including a cursive handwritten signature, scribbles, or shapes.
Bayram, 4:31-38. It would have been obvious and expected that in inputting such a
signature, the user transitions from or between inputting via the finger pad and the
finger end for inputting various shapes or scribbles, or naturally during the process
of inputting the cursive signature.

84.  Additionally, a registration mode for inputting information by a finger
pad or finger end assists with Bayram’s desired flexibility for setting the similarity
metric. Bayram teaches the similarity metric can be adjusted to be lower (i.e., more
relaxed) when the specific process or application to be accessed is a game. Bayram,
9:54-10:16. Alternatively, if the user is authenticating itself to access a banking
application, then the similarity threshold made be adjusted higher to be stricter. /d.
Bayram also contemplates differing security metrics and evaluating the signatures
complexity and consistency of entry. Bayram, 7:35-8:2. In those instances where
security does not require an extremely high similarity metric threshold (i.e., very
secure), the system can be trained to recognize a finger pad vs. a finger end input
based on just a contact area. But, when a higher similarity metric threshold is
necessary, the system can be trained to recognize a finger pad vs. a finger end input
based on each of area, shape, and orientation and a “closeness” to the registered
signature. It would thus be desirable in Bayram to recognize a finger pad/end based

on one or more of the area, shape, or orientation parameters for some access rights
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with a lower threshold, while using a particular combination or tolerance level for
each of the area, shape, or orientation for other access rights with a higher threshold.
85. Yet further, storing a specific parameter value, such as an area of
contact value, as indicative of a finger pad/end would simplify storage and matching
of the authentication signature to the registration signature and assist in the training
session accompanying the registration phase. It would have been simpler for a finger
pad input to be recognized based on a larger contact area than a finger end input,
allowing for simpler processing of the authentication signature, which may be
slightly faster to achieve and/or may be achieved using a simpler, cheaper processor.
86.  Thus, a POSITA would have found it obvious for the registration phase
of Bayram to include respective first and second registering modes for inputting the
input information (e.g., at least a portion of the signature) by finger pads or by finger
ends.
8. Claim 1I(h): “said second information vrelating to the

identification of the user is produced upon basis of the input
information, which is inputted in the first or second mode.”

87. As explained above for limitation 1(d), Bayram teaches second
information that is “related to the identification of the user” through the user’s
signature input during the registration phase. The collective time series of finger
touches forming the user’s signature are produced upon basis of the input

information, resulting in the signature being produced, at least in part, using the non-
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centroid coordinates corresponding to a finger pad touch and a finger end touch.
Bayram, 6:31-33 (teaching recording as a time series containing the coordinates of
the signature drawing). Further, the inputting of the input information in the first or
second registering modes was discussed and mapped for claims 1(f)-(g). Thus,
Bayram teaches this limitation as well, completing its rendering of claim 1 obvious.

B. Claim 2: “The information processing apparatus according to

claim 1 wherein said first information includes a position and an
area of the finger contacting with said touch panel.”

88. As I discussed for claim 1(b), Bayram describes touch information
input via the user’s finger during the authentication phase, teaching “first
information.” The detected touch information includes a location on the touch screen
(a position that the user’s finger contacted the touch panel) and an area of the contact
between the user’s finger(s) and the touch screen. Specifically, as discussed, Bayram
teaches determining x,y centroid coordinates of the user’s touch, illustrated by the

“x” (annotated red) in Fig, 4B below for the centroid of each touch at times t1-t5:
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FIGURE 4B

Bayram, F1G. 4B (annotated); Bayram, 6:61-65. Each x,y coordinate illustrated and
detected is at the general center (hence, the “centroid” coordinate) of the user’s touch
on the screen, such that each set of X,y coordinates quantifies the user’s finger touch
position. Bayram teaches the time series of finger touch centroid coordinates is
registered as part of the stored user signature. Bayram, 5:54-63, 6:26-35. Therefore,
Bayram teaches that the first information (the finger touch information stored during
registration), includes a position of the user’s finger touch contacting the touch
panel. Bayram also expressly teaches the registered first information comprises non-
centroid coordinates, including “an area of the finger touch sample.” Bayram, 5:54-
63, 2:63-3:2 (referring to non-centroid touch information including area of time
series touch samples), 3:26-33, 6:35-37 (referring to non-centroid information

including area “of the touch screen surface contacted by the user’s fingertip(s)”).
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Thus, Bayram also teaches that the first information input during registration

includes “an area of the finger contacting with said touch panel.” /d.
C. Claim 3: “The information processing apparatus according to
claim 1, wherein said first information includes a plurality of

combinations of a position and an area of the finger contacting with
said touch panel.”

89. As I discussed for claim 1(b), Bayram describes touch information
input via user’s finger during the authentication phase, teaching “first information.”
As clearly seen in FIG. 4B, the input first information has a plurality of combination
of positions of the finger contacting the touch panel and area of fingers contacting

the touch panel:

(”9 , ? =

t2

O

]

FIGURE 4B

Bayram, F1G. 4B; Bayram, 5:54-63. The centroids of each touch are at different
locations on the illustrated screen, indicating to a POSITA that the input signature

(first information) includes a plurality of finger positions. Similarly, the sizes of each
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circle or oval depicting the contact between the user’s finger(s) and the touchscreen
vary, clearly indicating to a POSITA that the input signature (first information)
includes a plurality of finger contact areas. Bayram, F1G. 4B, 6:36-39. Thus, Bayram
teaches first information including a plurality of combinations of a position and an
area of the finger contacting with said touch panel, as claimed. Similar combinations
are also illustrated in Figs 4C and 4D, reproduced below, each clearly illustrating a
plurality of combinations of positions and areas of fingers contacting the touch

panel:

£
<, O

| 2

,
S
</

FIGURE 4C
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FIGURE 4D
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D. Claim 4: “The information processing apparatus according to
claim 1, wherein said specified process includes releasing a lock of
resting an operation of said information processing apparatus”

90. The ’086 Patent describes a process for “cancelling or unlocking the
password” with reference to Fig. 13. 086 Patent, 7:8-11. When the input password
and input method match the registered password and input method, then the
“password is authenticated (S3008) and the lock is cancelled.” ‘086 Patent, 7:8-37.
Thus, “releasing a lock of resting an operation,” as claimed, encompasses, in my
opinion, be unlocking a password to access the functions of the information
processing apparatus. Dec., XX.

91. Bayram teaches “releasing a lock of resting an operation, as claimed.
Bayram teaches that when an accepted authentication signature satisfies or meets a
predetermined threshold for a similarity metric when compared to a previously
stored signature, certain actions are performed, including granting access to the
device and/or applications or services residing on the device. Specifically, Bayram
teaches:

At the time of verification, the entered signature is compared against
the data stored during the registration phase. (Recall, e.g., Block 720 of
FIG. 7.) The user is granted access to the device and/or applications
or services residing on the device or accessed via the device
depending on the similarity between the accepted information of a time

series of finger touch samples (including centroid and non-centroid
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information) received via the touch sensitive element and

corresponding information from the registration phase.

Bayram, 8:16-24. The process of comparing input second information against the

stored user signature information to grant access is further seen in FIG. 7:

(USER AUTHENTICATION

* 700

ACCEPT INFORMATION OF A TIME SERIES OF FINGER TOUCH 710
SAMPLES INCLUDING CENTROID AND NON-CENTROID (\_/
INFORMATION RECEIVED VIA A TOUCH SENSITIVE ELEMENT

'

DETERMINE A SIMILARITY BETWEEN THE ACCEPTED 720
INFORMATION AND STORED INFORMATION PREVIOUSLY f\j
ENTERED (e.g., DURING A REGISTRATION PHASE)

'

AUTHENTICATE THE USER USING THE DETERMINED /\;30
SIMILARITY (WITH RESPECT TO A THRESHOLD)

RETURN 740

FIGURE 7

Bayram, FIG. 7. Thus, when a locked device is unlocked, i.e., access is granted to
the device or certain applications or services on the device, as taught in Bayram, the

device in Bayram is releasing a lock of resting an operation.
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VII. SUBSTANTIAL NEW QUESTION OF PATENTABILITY (SNQP) 2:
OBVIOUSNESS OVER BAYRAM IN VIEW OF ROSENBERG

A. Claim 1

92.  As discussed above, it 1s my opinion that Bayram alone teaches or at
least renders obvious the 086 Patent. Further, to the extent it is argued that Bayram
fails to teach or render obvious particular limitations of the claims, in my opinion
Bayram in view of Rosenberg also teaches each limitation of the claims. For each
limitation not specifically reproduced or addressed below, Bayram alone teaches the
limitation for the reasons I provided above, which persist in view of Rosenberg.
Motivations to combine are provided in detail after each particular element below.

1. Claim 1(b): “a detector configured to detect first information

necessary for an identification of the user when the contact is
detected between the touch panel and the finger of the user”

93.  As discussed above, Bayram teaches first information, namely touch
information input via the user’s finger during the authentication phase to the touch
panel of device 100,208. Rosenberg details a “detector configured to detect”
information associated with a user’s contact of a touch panel as claimed, namely (1)
individually or collectively, the touch screen driver 34, the touch screen sensor
hardware, the touch screen input circuit 36, and the software routines for determining

the information associated with the user’s contact with the touchscreen; and/or (2)
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detector 1110 alone or in combination with processor 1115 and/or touch screen
interface 1105. Rosenberg, 0047-0048.

94.  As illustrated in FIG. 2 below, Rosenberg discloses a touch screen
driver 34 connected to ROM 32 containing software routines “to determine based
upon sensor data from the touch screen interface, which mode ... should be
employed at any given time based upon the manner in which the user is engaging

the touch screen (e.g., by tip pointing or pad pointing).”
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Rosenberg, FIG. 2, 0048.
95. Rosenberg expressly states that the software routines “may be

configured as part of a touch screen driver [34].” Id. Rosenberg described how the

software routines and touch screen driver detect the input from the user’s finger:
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The software routines provide unique methods by which to
determine whether a user is performing a tip-pointing interaction
upon the touch screen or whether the user is performing a pad-
pointing interaction upon the touch screen. This method works by
assessing sensor data received from the touch screen sensor
hardware. As described above, the physical contact between a finger
of the user and the touch screen surface generally defines an elliptical
area referred to herein as a finger contact area. This finger contact area
is represented by data received by the components and/or routines
from the touch screen sensor hardware. A processing method is
then performed upon the sensor data received from the touch
screen sensor hardware for the particular finger contact in
question. In such a method, the sensor data received from the touch
screen sensor hardware for the particular finger contact in
question is assessed to determine if the finger is contacting the
screen as a finger-tip interaction or as a finger-pad interaction. A
variety of processing methods may be employed, including pattern
matching methods, parameter quantification methods, and/or
combinations of the methods. Regardless of the specific processing
method employed, the general approach is to determine, based upon
the size and/or shape of the finger contact area (as represented by
the sensor data received from the touch screen sensor hardware),
whether the finger contact is a finger-tip interaction or a finger-

pad interaction.
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Rosenberg, 0049, see also 0053. The finger is being “detected” here because the data
received from the finger contact is being processed by hardware and software to
determine the nature of the finger contact, including size, shape, and area of contact
resulting in a determination of a finger tip interaction or finger pad interaction. Thus,
a POSITA would have recognized that Rosenberg discloses a “detector” configured
to detect information associated with the user’s contact of the touchscreen.

96.  Further, Rosenberg teaches that its touch screen device 1100 may
include a touch screen interface 1105, a “detector 1100 that “detects an area of
finger interaction with the touch screen surface,” and a “processor 1115 [] adapted
to determine, based on at least one of a size, a shape, and an orientation of the
detected area of finger interaction, whether a current finger interaction is of one of:

a finger-tip interaction type and a finger-pad interaction type.” Rosenberg, 0067.
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Rosenberg, Fig. 11. I note that though the detector is identified as reference numeral
1100 in 0067 but as reference numeral 1110 in Fig. 11, a POSITA would have
recognized the minor typographical error and clearly understood that the “detector”
described at 0067 and illustrated in Fig. 11 are the same. A POSITA would have
understood that Rosenberg’s detector and processor illustrated in FIG. 11 and
described are, individually or collectively, operable to detect the contacted area of a
user’s finger and determine whether the user contacted the touchscreen with a finger
tip or a finger pad, and thus also teach a “detector configured to detect,” as claimed.

Rosenberg, 0067.
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97. In my opinion, a POSITA would have understood that Rosenberg’s
touchscreen driver (in combination with the touch screen hardware and software
stored in ROM) and/or detector 1110 (alone or in combination with processor 1115
and interface 1105) describe in detail how to achieve a “detector configured to
detect” already taught or rendered obvious by Bayram. A POSITA would have gone
to Rosenberg for such detail to the extent it would have been a helpful detailed
embodiment exemplifying how to achieve the finger detection already present in
Bayram. Modifying Bayram to include the expressly-taught detector of Rosenberg
(including touch screen driver 34, the touch screen sensor hardware, the touch screen

input circuit 36, and/or the software routines; and/or a detector and processor) would

have constituted use of a known technique described by Rosenberg to improve
Bayram’s similar secure computing apparatus that already detects and uses finger
touch information received via a touchscreen in the same way. Notably, each of the
Bayram and Rosenberg devices detect finger touch information including an area,
shape, or orientation of the user’s finger. Bayram, 5:54-63; Rosenberg, 0049. A
POSITA would have therefore determined that Bayram’s system is expressly
described as being able to detect the user finger touch information, and Rosenberg
simply provides further detail on a successful implementation in specific hardware

and software.
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2. Claims 1(f)-(g): “in said registering mode there are provided a
first registering mode for inputting input information by a pad
of a finger, and a second registering mode for inputting input
information by an end of a finger”

98. Asdiscussed above in SNQP 1, Bayram alone teaches or at least renders
obvious these limitations. To the extent it is argued that Bayram alone 1s insufficient,
Bayram in view of Rosenberg also renders these limitations obvious. Specifically,
as discussed above, Bayram teaches collecting centroid and non-centroid
information during registration, where centroid information indicates the location on
the touch screen that a user touched, while non-centroid information includes size,
area, and orientation of touches. Supra, SNQP 1, limitations 1(f)-(g). Further,
Bayram states that “additional information related to physical characteristics of the
user's fingertip(s) (and perhaps finger, hand, wrist, etc) may be captured” during
registration without expressly articulating what all of the additional information
captured may entail. Bayram, 6:61-65. A POSITA, having read this description,
would have been motivated to seek out more detail regarding additional physical
information related to a user’s touch that may be captured during registration in a
secure information processing apparatus, leading the POSITA to Rosenberg.

99. Rosenberg teaches software routines for determining if a user is
inputting information to a touchscreen with a finger tip or a finger pad based upon

the size, shape, and/or orientation of the finger contact area:
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The software routines provide unique methods by which to
determine whether a user is performing a tip-pointing interaction
upon the touch screen or whether the user is performing a pad-
pointing interaction upon the touch screen. This method works by
assessing sensor data received from the touch screen sensor hardware.
As described above, the physical contact between a finger of the user
and the touch screen surface generally defines an elliptical area referred
to herein as a finger contact area. This finger contact area is represented
by data received by the components and/or routines from the touch
screen sensor hardware. A processing method is then performed upon
the sensor data received from the touch screen sensor hardware for the
particular finger contact in question. In such a method, the sensor data
received from the touch screen sensor hardware for the particular
finger contact in question is assessed to determine if the finger is
contacting the screen as a finger-tip interaction or as a finger-pad
interaction. A variety of processing methods may be employed,
including pattern matching methods, parameter quantification methods,
and/or combinations of the methods. Regardless of the specific
processing method employed, the general approach is to determine,
based upon the size and/or shape of the finger contact area (as
represented by the sensor data received from the touch screen
sensor hardware), whether the finger contact is a finger-tip
interaction or a finger-pad interaction. These two types of
interactions are generally easily distinguishable for a given finger of
a given user because the finger contact area caused by a finger-tip

interaction is substantially smaller in total area, often narrower in
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shape (i.e., a more eccentric ellipse), and usually has the major axis
orientated such that it extends in a direction across the width of the
user's finger. Conversely, the finger contact area caused by a finger-

pad interaction is substantially larger in total area, often rounder

in shape (i.e., a less eccentric ellipse), and usually has the major axis
oriented such that it extends in a direction along the length of the
user's finger. Thus, one or more of the size, shape, and/or
orientation of the detected finger contact area upon the touch
screen may be used to distinguish between a tip-pointing
interaction of the user versus a pad-pointing interaction of the user.
Because finger sizes vary greatly from user to user (and from finger to
finger of a given user), some embodiments of the present invention
employ a calibration routine to tune the parameters used for
distinguishing tip-pointing from pad-pointing specifically to one or
more fingers of a particular user. In some embodiments, the users are
required to use only a specific finger for the bimodal interface features
of the present invention, for example the index finger, as a means of
improving the identification accuracy of tip-pointing versus pad-

pointing interactions.

Rosenberg, 0049 (emphasis added). Clearly, here Rosenberg teaches that
information already being captured in Bayram is used to determine whether
information is input via finger pad or finger end. /d. Rosenberg illustrates how the

contact area for a finger-pad touch may differ from a contact for a finger-tip touch
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and discusses the differences in size, shape, and orientation of the two types of
touches:

Fig 8b
ng Sa \ \\

screen horizontal

\ \
pyivy !

Finger-Pad Touch Finger-Tip Touch

Rosenberg, FIGS. 8A-B, 0050.

100. Much like the 086 Patent, Rosenberg describes that “the size of the
detected finger contact area is used as a primary distinguishing characteristic to
determine whether the user is interacting with the tip of his or her finger or with the
pad of his or her finger.” Rosenberg, 0053. The *086 Patent uses a threshold contact
range to determine whether the input has been input via tip or pad. ‘086 Patent, 6:33-
51. Rosenberg similarly describes:

In some such embodiments, the size of the detected finger contact
area is used as a primary distinguishing characteristic to determine
whether the user is interacting with the tip of his or her finger or
with the pad of his or her finger. More specifically, a contact area

that is determined to be above a certain size level or threshold,

either absolute or relative, may be determined to be a pad
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interaction and a contact area that is detected to be below a certain

size level or threshold, absolute or relative, may be determined by

the present invention to be a tip interaction.

Rosenberg, 0053 (emphasis added). Rosenberg teaches that the determination of tip
(or “end”) vs. pad may be “strictly binary,” meaning that inputs are determined to
be wholly via tip or wholly via pad, in some embodiments. Rosenberg, 0054. Thus,
Rosenberg teaches two “modes” of inputting information via a pad of the finger or
via an end of the finger, as claimed. Additionally, because the user’s particular
contact patterns for finger-pad/finger-tip are determined, stored, and then
subsequently compared to finger-contact data being live-input, a POSITA would
have understood that Rosenberg’s calibration routine performing steps of receiving,
determining, and storing contact patterns and associating with a finger-pad/finger-
tip contact of the user is a “registration mode.”

101. As discussed, Bayram teaches that non-centroid input information may
be captured during registration mode for each input including “area, orientation, and
shape” of each touch. Bayram, 6:35-39. Later, Bayram teaches that the registered
inputs may be re-entered to grant access to the device. Bayram, 8:16-24. A POSITA
would have understood that it would have been undesirable (and even unrealistic)
for Bayram to require a user to reproduce the exact input contact area, orientation,

and shape that was registered to later unlock a device. See, e.g., Bayram, 8:43-48.
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Instead, a POSITA, having read both Bayram and Rosenberg, would have been
motivated to additionally store a conclusion based on the detected size, orientation,
and shape of the input of whether the user input information using a finger pad (i.c.,
in a first mode) or using a finger end (i.e., in a second mode) for each input. This
would have made it much easier for a user to later successfully identify themselves
(in identification mode) because a different combination of size, orientation, and
shape that resulted in the correct conclusion of finger pad or end would have been
accepted, reducing user frustration due to failed login attempts. For example,
Rosenberg discloses a calibration routine (0049) to “fine tune” distinguishing
between finger tip vs. finger pad inputs. In my opinion, a human user is not going to
be capable of entering the “password” (e.g., the Bayram signature) in exactly the
same way, with the exact same size of contact area, orientation, and shape, each
time. Bayram even recognizes this in having the user enter “one or more times” the
signature during the registration phase. Bayram, 6:27-31; id. at 7:35-8:2 (discussing
the complexity of the signature and the consistency of being able to input the
signature and referring to entering the signature multiple times during a training
session associated with the registration phase), 9:54-59 (discussing inputting “X
samples” of a signature during the registration phase). Further, a POSITA would

have recognized that a human is more likely to remember their password in terms of
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how the information should be input (finger pad v. finger end), rather than by the
raw detected values of area, orientation, and shape taught by Bayram.
102. For example, in Fig. 4B below, a password 1s made of several distinct

user inputs:

@ . ﬁ R
@,.

t2

©

t5

FIGURE 4B

Bayram, FIG. 4B. Each input t1-t5 has a particular area, shape, and orientation. A
POSITA would have understood that the input at t2 would have been input in the
first (pad) mode because the combination of the size, shape, and orientation detected
by the device correlates with information input via a finger pad. Bayram, 6:35-39.
Later, when the user is attempting identification, a different combination of size,
shape, and orientation would have desirably been accepted as a “correct” nput so
long as the combination still correlated with a finger pad input in the correct location.

Bayram, 8:16-24. 1 note that Rosenberg discloses that the same characteristics of
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finger touch size, shape, and orientation arc used to distinguish between an input
by a finger pad and an input by a finger end. Thus, Bayram already teaches accepting
and processing input information by a pad or end of the finger, and a POSITA would
merely have needed to rely on Rosenberg’s description of using the captured
information for distinguishing finger pad input vs. finger end input.

103. Similarly, a POSITA would have understood that the input at t4 would
have been input in the second (finger end) mode because the combination of the size,
shape, and orientation detected by the device correlates with information input via a
finger end. Later, when the user is attempting identification, a different combination
of size, shape, and orientation would have desirably been accepted as a “correct”
input so long as the combination still correlated with a finger end input in the
“correct” location. This configuration would require the user to only remember the
locations and finger directions (tip or pad) for their passwords, rather than
remembering the location, contact area, orientation, and shape for each touch input,
which a user would have struggled to correctly reproduce even if they correctly
remembered the entire password. Thus, in my opinion, a POSITA would have been
motivated to incorporate the first registering mode for inputting input information
by a pad of the finger and a second registering mode for inputting input information

by an end of the finger, as claimed.
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APPENDIX A

Claim 1[Pre]

An information processing
apparatus comprising:

Device 100 or portable device 208, 4:23—
5:26, Fig. 1-2

Claim 1(a) a touch panel configured to | Touch sensitive display 213, Fig. 2-3,
detect a contact of a finger | 4:48-56, 5:18-22, 3:24-26
of a user;
Claim 1(b) | a detector configured to Processor 110 programmed to detect
detect signature input, 4:63-5:1, 4:42-48, 5:55-
64, 5:40-46, 6:4-13
first information User’s finger touch information (time
series of centroid and non-centroid
coordinates) captured during
authentication phase; Fig. 7, 5:54-6:3
necessary for an User’s signature is unique, 12:28-39, 7:36-
identification of the user 39, 2:1-6, 1:54-2:18, 8:25-33
when the contact is “touch screen surface contacted by user’s
detected between the touch | fingertips,” 6:31-35, 8:4-6
panel and the finger of the
user;
Claim 1(c) a first controller Processor 110, 4:42-48, 4:46-48, Fig. 1

configured to control the
information processing
apparatus to operate into
two operating modes:

Registration phase and authentication
phase, 6:26-21, 8:3-12, 5:6-9, 4:43-48

at least an identification
mode

Authentication phase, 8:3-24, Fig. 7

and a registering mode,

Registration phase, 6:26-33, Fig. 4A-4D,
9:47-51, 11:51-60, 4:64-67, Fig. 6-7
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as the operating mode
thereof;

Fig. 6, RN 610, RN 630, 6:4-13, 6:26-33,
7:19-24, 8:3-9

Claim 1(d) | memory Storage device 120, memory 130, 4:42-51,
Fig. 1
that 1s configured to store Fig. 6, RN 630, RN 640, 7:27-33
second information relating | Signature finger touch information
to the identification of the | previously stored to registration phase and
user, which is stored in compared to the signature inputted during
advance; and authentication phase, 6:31-33, step 720,
RN 630, 5:64-67
Claim 1(e) | a second controller A second of the one or more processors
110, 4:43-48
configured to execute a Granting user access to device when
specified process when similarity metric between authentication
said first information and | info and registration in is above preset
said second information threshold, 8:3-24, Fig. 7, 8:18-24, 5:31-34,
are coincident within said 11:38-41, abstract
identification mode,
wherein:
Claim 1(f), | in said registering mode, Finger touch information comprising time
1(g) there are provided a first series of finger touches containing

registering mode for
inputting input information
by a pad of the finger, and
a second registering mode
for inputting input
information by an end of
the finger, and

coordinates, 6:31-33, 5:54-64; centroid
coordinates (x, y), 6:61-65; non-centroid
coordinates (finger size, shape,
orientation), 6:35-65, 2:63-3:2, Fig. 4A-
4D

Samsung - Exhibit 1004 - Page 273



Declaration of Dr. Andrew Sears
U.S. Patent No. 8,982,086

Claim 1(h)

said second information
relating to the
identification of the user is
produced upon basis of the
input information, which is
inputted at least in the first
or second mode.

User’s signature input during registration
phase, Fig. 4B

Claim 2

The information processing
apparatus according to
claim 1 wherein said first
information includes a
position

X, y centroid coordinates, 6:61-65, Fig. 4B

and an area of the finger
contacting with said touch
panel.

Non-centroid coordinates include an area
of the finger touch sample, 5:54-63, 2:63—
3:2, 3:26-33, 6:35-37

Claim 3

The information processing
apparatus according to
claim 1, wherein said first
information includes a
plurality of combinations
of a position and an area of
the finger contacting with
said touch panel.

Plurality of finger touches, 5:54-63, Fig.
4B, 6:36-39

Claim 4

The information processing
apparatus according to
claim 1, wherein said
specified process includes
releasing of a lock of
resting an operation of said
information processing
apparatus.

When authentication signature meets
predetermined threshold similarity metric
of registered signature, certain actions are
performed, including granting access,
8:16-24
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