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work. A unique alphanumeric identifier extracted from an image taken of a
portion of a written work can be programmatically compared to stored iden-
tifiers in an authority database in response to a request received from a port-
able computing device. Cited reference data can be retrieved from the au-
thority database in response to a favorably comparison of the unique alpha-
numeric identifier to at least one of the stored identifiers associated with a
reference stored in the authority database and the cited reference data can be
provided to the portable computing device for output on the display of the
portable computing device.
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MOBILE-ENABLED SYSTEMS AND PROCESSES
FOR INTELLIGENT RESEARCH PLATFORM

RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Provisional Paient Application Serial
No. 61/738,725, filed on December 18, 2012, and 1.8, Provisional Patent Application Serial
No. 61/789,663, filed on March 15, 2013, the disclosures of which are incorporated by

reference herein in their entirety.

COPYRIGHT NOTIFICATION

[0002] Portions of this patent application include materials that are subject to copyright
protection. The copyright owner has no objection to the facsimile reproduction by anyone of
the patent document itscif, or of the patent application as it appears in the files of the United

o

States Patent and Trademark Office, but otherwise reserves all copyright rights whaisoever,
5 RERY =2

TECHNICAL FIELD

[0003] Exemplary embodiments of the present disclosure relate to intelligent research
platforms such as those including rescarch and authoring productivity software that can be
used in conjunction with bibliographic databases and reference searching management
software, and more particularly to mobile-enabled workflow systems and processes for
providing enhanced access to, and availability of, data and information from cited reference

and/or other authorttative datsbases acegssible through intelligent research platforms.
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[0005] BACKGROUND

[0006] Mobile technology is dramatically chavnging the manner by which people access and
consume data and information as well as their expectations with regard to technological
capabilitics surrounding the mobile paradigm. Consumers of data and information are
dernanding “always-on,” on-the-go, connectivity, and faster and seamless access to data and

mformation in a platform-agnostic manner. The proliferation of smartphones, tablets,

ubnoicbooks and other portable devices is simultaneously driving and answering this

oep up. The consumer gxpectation is

that she will be able to effect through a portable computing device the functionality and

o~

features of what previously was the sole province of the desktop computer.

[0007] In addition to changing the manuer in which data and information is obtained, mobile
technology is also simultaneously driving and answermg the demand for the type and variety
of data and information that is available. For example, in the area of scholarly and scientific
research and written works, there is a great demand to access and consume vast amounts and
varieties of data and content and other information contained in written works of literature,
such as books, treatises, legal opinions, journal articles, magazines or other periodicals,
manuscripts, and papers presenied, submitted and published by society, indusiry and
professional organizations such as in proceedings and transactions publications. One manner
by which users of this scholarly and scientific research access and consume this data and

information is through “bibliographic citation.”

[0008] “Bibliographic citation” is & sophisticated process and convention for documenting
research, supporting materials and orgamizing fields of study. In order to fucilitate the
widespread distribution of information published in scholarly written works to more
efficiently and effectively move bodies of study forward, scholars and scientists use
bibliographic citation to recognize the prior work of others, or even themselves, on whic

advancements set forth in their written works arc based. A “bibliography”™ may refer to cither
of a comapicte or sclective list or compilation of written works specific to an author, publisher
or given subject, or it may vefer to a lst or compilation of written works relied on or
considered by an author in preparing a particolar written work, such as a paper, article, book

or other informational object.
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[0009] “Citations” or “cited references,” as included in any particular work or body of work,
1s used herein to refer broadly to cited references, bibliographic or other reference data, that

collectively form in-text citations, footnotes, endnotes, and bibliographies and are used to
identify sources of information relied on or considered by the author and to give the reader a
way to confium accuracy of the content and direction for further study. A citation briefly
describes and identifies a cited written work as a source of information or reference to an
authority. Cilations and bibliographies follow particular formatting conventions to enhance
consistency in interpreting the information. Each citation typically nchudes the following
information: full title, author name(s), publication data, including publisher identity, volume,

edition and other data, and date and location of publication.

[0010] Citations also offen include a unique alphanumeric identifier known as a digital
object identifier ("DOP’). The DOI system was created by the International DOI Foundation
and has been adopted as an International Standard, ISO 26324, A DO is a character string
that is used to uniquely identify clectronic documents, including the aforementioned scholarly
writien work of leratures. Metadata, including a URL or other location of the scholarly
written works or other document, is associated with the DOI and stored. While the metadata
and URL or other location may change, the BOIF s unique and permanent for the document.
Thus, a DO provides a more consistent and stable bink for access and retrieval of the

document.

[0011] The aforementioned scholarly written works may be available through
coraprehensive reference roanagement systeros, such as Thomson Reuters”™ Web of
Kunowledge research platform. Sach research platforms provide an integrated or integratable
system of research and authoring productivity seftware for use in conjunction with databases
of interest o provide access to a vast arca of scholarly data and content. For cxample,
Thomson Reuters” commercially-available Web of Science® solution provides citation
researching and analysis through bibliographic and citation conlent and information accessed
from coramercial, proprictary databases as well as publicly-available citation databases, such
as CrossRef and PubMed.  These reference management systems may further integrate
authoring tools and solutions, for example, Thomson Reuters publishing solutions including

EndNote”, EndNote Web®, and Reference Manag r:’, which are commercially available
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solutions for creating, writing, publishing, and managing bibliographics, papers, publications,

and other scholarly docurnents.

[0012] In view of the increasing demand for “always-on,” on-the-go, connectivity, and faster
and scamless access fo data and information, improved mobilc-cnabied systems and

processes are needed to provide users of scholarly and scientific research access to cited

reference and/or other acthoritative databases accessible through

SUMMARY

[0013] Mobile workflow syvstems and processes are disclosed for providing enhanced access
to, and availability of, data information from cited reference and/or other authoritative
databases accessible through intelligent research platforms.  Exemplary embodiments of the

preseut disclosure can be utilized to implement fmage-based retrieval of cited veference daia

from the aothority database(s). broage-based retrieval can inelude converting an image of text
neiuded in a written work inio a machine-readable format to facilitate extraction of a unigue
siphanumeric dentifier from the image, which can be used to retrieve cited reference data

from the authority database(s)

[0014] In accordance with embodiments of the present disclosure, a method of implementing
image-based retrieval of a cited reference in a written work is disclosed. The method
inchides programmatically cormparing, by a computer system, a unique alphanumeric
identifier extracted from an image taken of a portion of a written work to stored identifiers in
an authority database in response to a request received from a portable computing device.

The portable computing device has a dispiay, at lcast one processor, a battery, and an image
capture device. The method also includes executing code o rewrieve, from the authority
database, cited reference data in response to a {avorsbly comparison of the unique
alphanumeric identifier to at least one of the stored identifiers associaled with a reference
stored in the authority database and providing the cited reference data from the computer
systern to the portable computing device for output on the display of the portable computin

device.
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[0015] In accordance with embodiments of the present disclosure, a computer sysiem for
implementing image-based retrieval of a cited reference in a written work is disclosed. The
coroputer system includes one or more computing device. The one or more computing
devices have at least one processing device and at least one non-transitory computer-readable
nedium storing mstruction that are executed by the at least one processing device. Execution
of the instructions by the at least one processing device causes the processing device to
programmatically compare a unique alphanumeric identifier extracted from an image taken of
a portion of a written work to stored identifiers in an authority database in response o a
request received from a portable computing device. The portable computing device has a
display, at least one processor, a battery, and an image capture device. Execution of the
instructions by the at least one processing device further causes the processing device to

retrieve, from the authority database, cited veference data in response o a favorably
o 5 o

comparison of the unique alphanumeric identifier to at least one of the stored identifiers
associated with a reference stored in the authority database and provide the cited reference
data from the one or more computing devices to the portable computing device for output on

the display of the portable computing device.

[00i6] In accordance with embodiments of the present disclosure, a portable computing
device for mplementing image-based retricval of a cited reference in a written work from an
authority database is disclosed. The portable computing device includes a non-transitory
computer-readable medium, an fmage capture unit, a processing device and a battery. The
nop-transitory computer-readable medium stores cxecutable instructions to {acilitate an
image-based retrieval of a cited reference in a written work from an authority database. The
image capture unit configured to capture an image of text included in the written work., The
battery supplics power to the non-transitory computer-readable media, the image capiure unit,
and the processing device. The processing device is operatively coupled to the image capture
unit and the non-transitory compuier-readable medivm and is programomed fo execute the
exccutable instructions to mteract with the image capture unit to receive the image of the text

included in the written work, extract a unique alphanumeric identifier from the image based
on a character recogmition process performed on the image to convert the text in the image
into a machine-readable format, sutput a request including the vnigue alphanumeric identifier
to a reference management system for retrieval of cited reference data from the authority

database, and receive the cited reference data stored the authority database in response o a

A
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favorable comparison of the unigue alphamumeric identifier with a stored identifier in the

authority database. The portable can be a mobile phone or a tablet computing device.

o

[0017] In accordance with embodiments of the present disclosure, the unigue alphanameric
identifier can be exiracted vpon execution of a character recognition process that includes an
optical character recognition (OCR) process, an intelligent character rvecognition (ICR)
process, and/or an intelligent word recognition (IWR) process. Extraction of the unigue
alphanumeric identifier from the image can be performed by a character recognition process
implemented by the portable computing device, the computer systern, and/or a second
computer sysiem that may be separate fromn or integrated with the computer system.
Alphanmameric characters extracted from the image can be parsed to obtain the unigue
alphanumeric identificr. In some embodiments, the unique alphanumeric identifier can be a

digital object identifier.

[0018] In accordance with embodiments of the present disclosure, the written work can a
scholarly reference publication and the mage can  include text of the scholarly reference
publication. The unique alphamumeric identifier can include alphanumeric characters
extracted from the text included in the image and can be used to retrieve cited reference data
from an authority database in the form of a cited reference database. The cited reference data
can include fitle, author, and/or publication year information. The cited reference data can be

red in a reference management system by the portable computing device. The reference
management system can be integrated with the computer system can include a web-based

user interface.

[0019] In accordance with embodiments of the present disclosure, a further request can be
received by the computer device from the portable computing device if the unique
alphanumeric identificr does not compare favorably with the stored identifiers in the anthority
database, the further request including roodified search criteria.  The authority database can

be searched based on the modified search criteria.

[0020] In accordance with embodiments of the present disclosure, an authorization process
can be implemented to determine whether a user of the portable computing device is an
authorized user and/or an authorization level of a user of the portable computing device,

&
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first subset of the cited reference data can be provided from the computer system based on a
first level of authorization of the user and a second subset of the cited reference data can be
provided by the computer system based on a second level of authorization of the user. The

asd
¥

first and second suthorization levels can be based on a subscription service level and the user
can be authenticated based on a subscription status.  The cited refevence data can be
optimized for display on a portable computing device if the user of the portable computing

device is authorized.

[0021] Any combination and permutation of embodiments is envisioned. Other objects and

ba ]
i

features will become apparent from the following detailed description considered in

conjunction with the accompanying drawings, 1§t is to be understood, however, that the

5
Ty
i

drawings are designed as an illustration only and not as a definition of the limits of the

present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Exemplary embodiments of the present disclosure will be anderstood from the
following detailed description when read with the accompanying Figures. In the drawings,
ike reference numerals refer to like parts throughowt the various views of the non-limiting

and non-exhaustive embodiments of the present invention, and wherein:

(0023] Figwre 1 is a block diagram depicting an exemplary reference management
- . farl o X e o

envirommeni in accordance with exemplary erabodiments of the present disclosure.

[0024] Figure 2 is a block diagram of a portable computing device that can be atilized to
interact with a reference management system in accordance with embodiments of the present

disclosure

[0025] Figure 3 is a block diagram of an exemplary comnputing device that can be utilized to
implement a reference management sysiem, or portions thereof, in accordance with

exemplary embodiments of the present disclosure.

-3
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[0026] Figures 4-9 depict schematic diagrams presenting configurations of hardware and
software components and services to implement a reference managementi environment in

accordance with exemiplary embodirents of the present disclosure.

[0027] Figure 10 depicts an cxemplary cmbodiment of online information-retricval and
analysis compounents of a comprehensive reference management system o accordance with

excmplary embodiments of the present disclosure.

[0028] Figure 11 illustrates non-exhaustive exaropics of written works of hiterature that can

be utilized in accordance with exemplary embodiments of the present disclosure.

igure itlustrates an exemplary image acquisition interface rendered on a portable
[06029] Fig 12 illustrat plary hy Juisit terf: dered portabl

coraputing device in accordance with exemplary embodimenis of the present disclosure.

[0030] Figures 13 and 14 ilhustrate exemplary graphical user interfaces that can be rendered
on a display of a portable computing device in accordance with exeraplary embodiments of

the present disclosure.

[0031] Figure 15 depicts an exemplary graphical user interface that can be rendered on a
display of the portable computing device to retricve and store citation reference data in

accordance with exemplary embodirents of the present disclosure.

[0032] Figure 16 is a flowchart illustrating an exemplary image-based reference retrieval
process that can be implemented in accordance with exemplary embodimentis of the present
disclosure.

[0033] Figure 17 is flowchart illustrating an exemplary image-based reference retrieval
process that can be implemented in accordance with exemplary embodimentis of the present

disclosure.

BETAILED DESCRIPTION
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[0034] Exemplary embodiments of the present disclosure are directed to image based
retrieval of cited refercnce data in respouse to a captured image from a portion of a written
wortk that includes & unique alphanuroeric identifier, which can be utilized to retrieve one or
more references from an authority database.  Exemplary cmbodiments of the present
disclosure provide an efficient approach to retrieval of cited reference data to provide users
demanding “always-on,” on-the-go, counectivity, a faster and seamless interface to aceess

ciied reference data.

[0035] Figure 1 is a block diagram depicting an exemplary veference management
environment 10 implemented in accordance with exemplary embodiments of the present
disclosure to facilitate scarching, identifying, and/or retrieving of bibliographic information
and/or one or more full text versions of one or more references based on a captured image of
umigue alphanumeric identifier(s) 102 inchuded in a written work 104 (image-based reference
retrieval).  EHxemplary embodiments of the enviromment 10 can inclide a reference
managerent systemn 100 that can be implemented using hardware, software, and/or a
combination thercof.  As one cxample, in some embodiments, one or more comapuling
devices can be programumed and/or configured to implement exemplary embodiments of the
systern 100 or portions therecof. The system 100 can include a user nterface 110 that is in
coronuunication with an image capture engine 120, which controls an image capture device
122; a recognition engine 130; 4 heuristics engine 140; an extraction engine 150; a reference
manager 160 commuonicatively coupled to authority database(s) 162; a personal reference

library 170; a full text database 180; and a transaction/subscriber enging 190.

[0036] The unique alphanumeric identifier 102 can be a string of alphanumeric characiers
{e.g., text and mumbers). In exemplary embodiments, the unique alphamumeric identifier 102
can be, for example, a digital object identificr (“DOI™), an International Standard Book
MNumber (JSBN), a Pubmed [dentifier/Pubmed Central Identifier, a CAS Regisiry number
and/or any other suitable umique alphanumeric identifiers that can be utilized io retrieve
reference citations within a work. An ISBN is a unique commercial book identifier that is
assigned to a book and is based upon a nine digit Standard Book Numbering (SBN) code.
Pubmed Identificr/Pubmed Ceuntral Identifier is a docwment identification schema for the
Pubmed database of the U.5. National Library of Medicine. A CAS Registry nomber i5 a

chernical abstract identification nursber for a commercial chemical abstracts database from

g
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the American Chemical Society. The term “alphanumeric” is used broadly hercin to refer 1o
unigue identifiers formed of letter/characters from one or more origing or alphabets {(e.g.,
Latin, Chinese, Japanese, cte.}, numbers/digits from one or more origins {e.g., Arabic), and/or

a combination of letiers/characters and numbers/digits.

[0037] The written work 104 can be any written work of Hterature that incorporates a unigue
alphanumeric identifier that can be used to identify and/or refrieve a reference to and/or
within the written work of literature. For exampie, the written work 104 can be an article
(e.g., academic articie, industiry article, journal article}, book, periodical, thesis, dissertations,

k4]
11l
i

grant proposals, patent applications, patents, and the Hke. The unique alphanumeric
identifiers 102 can be embedded on or in the written works 104 and can be surrconded by or
incorporated into the content of the written works 104 such that an image capture of the
umigue alphanumeric identifier 102 can also include other content of the wnitten work 104
such that the unique slphamumeric identifier may need to be distinguished from the other

content and extracted independently from the other content.

[0038] The user interface 110 can be programmed and/or configured o provide one or more
graphical user interfaces (GUIs) 112 through which a user can interact with the system 100.
The GUls 112 displayed to users can include data entry areas {0 receive information from the
user; user-selectable elements or arcas that can be selected by the aser to cause the system
100 to perform one or more operations, functions, and/or processes; and/or can include data
outputs to display information to the user. In exemplary embodiments, the user interface can
be utilized by a user to interface with the engines 120, 130, 140, and 150, as well as the
reference manager 160, the personal refevence library 170, the full text database 130, and the

transaction engine 190.

[0039] The tmage capture engine 120 can be programmed and/or configured to control the
image capture device 122 (e.g., a digital still camera} to capture an image of a portion of the
written work 104 that includes the unigue alphanumerie identifier 102 in response to user
input received via the user interface 110, The image captured by the image capture device
can be provided to the user interface 110, which can display the image to the user and/or
provide the image as an input to the recognition engine 130.  In some embeodiments, the

image can be antomatically provided to the recognition engine 130 and/or can be provided o

[

0
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the recognition engine 130 in response to an input from the user received via the user
mterface 110, In some embodiments, the image capture engine 120 can provide the image fo

the recognition engine 140 divectly.

[0040] The recognition engine 130 can receive the image captured by the image capture
device 122 from the image capture engine 120 and/or the user interface 110, To exemplary
embodiments, the recognition engine 130 can be programmed and/or configured to convert

the captured image into machine-encoded data or textual cleomenis

i

. The recognition engine
130 can utilize optical character recoguition (OCR) processes, intelligent character
recogmition (ICR) processes, and/or an intelligent word recognition (IWR) processes to

identify and extract data or textual clements from the captured image.

[00411 The data/textual elements can be provided to the heuristics engine 140, which can be
programmmed and/or configured to perform one or more processes to identify the unique
aiphanumeric identifier 102 formed by the exiracted data/textual elemenis. For exampie, the
heuristics engine 140 can be programmed and/or configured to recognize pattens and/or
signatures associated with one or more types of unigue alphanumeric identifiers to identify a
unigue alphanumeric identificr formed by at least some of the data/textual elements extracted
from the captured image. As one exampic, the heuristics engine 140 can scarch the
data/textual elements for groups of data/textual elements having a4 guantity of clements that
corresponds to a quantity of elements in one or more specified types of unique alphanomeric
identifiers and/or can identity whether the elements in cach identified group include a
specified type of data/textual clements in a specified order or position within the group. As
another example, the heuristics engine 140 can be programmed and/or configured to search
multiple authority databases in a specific order based on the patterns found in the data/textual
clements extracted from the captured troage. ¥n some erobodiments, the heuristics engine 140
can be programamed and/or configured to limit searching to a specific subset of fields within
specific authority databases based on the patterns found in the data/textual elements extracted

from the captured image.

[0042] The extraction engine 150 can be programmed and/or configured to extract the
unigue alphanumeric identifier from the data/textual elements. For example, heuristic engine

140 can provide the extraction engine 150 with the vnique alphanumeric identifier 102 based

[

1
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L

on the processes performed by the heuristic engine 140 and the exiraction engine 150 can
provide the unique alphanumeric identifier to the user interface 110, which can display the
umigue alphanumeric identifier to the user and/or can provide the reference management
system 1603 with the unique alphanumeric identifier 102, In some cmbodiments, the
extraction engine 150 can receive the data/textual clements from the recognition engine 130
directly and can be programomed and/or configured to identify and exiract the umigque

alphanumeric identifier 102 from the data/textual clements.

[00431 In exenplary embodiments, the extraction engive 150 can be programumned and/or

configured to execute code or scripts that are used o parse the extracted textual/data elements
to determine whether a unique alphanumeric identifier is present in a captured tmage. For
example, the extraction engine 150 can determine whether there are any unique alphanumeric
wdentifiers that correspond to one or more predefined types of unique alphanumeric
identifiers. If so, the extraction engine can provide the user interface 110 with the vmique
alphanumeric identifier, which can provide the unigue alphanumeric identifier to the
reference manager 160 to facilitate retrieval of hibliographic information associated with the
unigue alphanumeric identifier and/or to facilitate retrieval of a full text version of a reference
associated with the unique alphanumeric identifier. In some embodiments, the extraction
engine 150 can provide the unigue alphanumeric identifier to the reference manager 160
directly. If a unigue alphamumeric identifier is not detected, the extraction engine 150
provide a notification to the user interface that a unique alphanumeric identifier was not
detected or that the process fo obtain the unique alphanumeric identifier otherwise failed. In
some embodiments, the extraction engine 150 can be programmed and/or configured to
interact with the reference manager to suggest possible unigue alphanumeric identifiers if an
exact match has not been to a predefined type of unique alphanumeric identifier has not been

detected,

[0044] Upon receipt of the unique alphanomeric identifier 102, the reference manager 160
can perform as search of one or more of the authority databases for stored identifiers
corresponding to the unique alphanumeric identifier 102, For example, the reference
manager 160 can search for an instance of the umique alphanumeric identifier or like
identifiers stored by one or more of the authority databases. In some embodiments, the

reference manager 160 can include search criteria that includes the unique aiphamumeric

[
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identifier as well as other parameters to facilitate retrieval not only of reference
corresponding to an exact mateh between the unique alphanumeric identifier and the stored
wdentifier, but to also facilitate the retrieval of other references that have stored identifiers that
are similar to the unique alphanumeric identifier. Using this approach, the reference manager
160 can return the reference having a stored identifier that exactly matches the unique
alphanumeric identifier 102 captured from the written work 104, one or more references
having stored identifiers that are similar to the unigue alphanomeric identifier 102, or both,
which can be provided to the user interface 110 for display to the user. If the refercnce
manager 160 does not return any references based on the scarch, the reference manager 160
can instruct the user interface that no results were found and the user interface 116 can be
prograramed and/or configured to request further search information from the user, such as
author information, title information, publisher information, publication dates, and/or any
other suitable mformation that can be utilized by the reference manager 160 to query the

authority database(s} 162 for references.

[00457 The authority databasc{s) 162 can include proprictary and/or public databases in
which unique alphamumeric identifiers are assigned to data structures including
bibliographic information and/or full written works, which can be wtilized to consistently,
uniguely, and voarobiguously identify the bibliographic information and/or the full written
wotrks.  Bibliographic information and full<text versions of writien works can be collectively
and/or independently referred to herein as cited reference data. The authority databases can
include cross references and/or logical linkages to other data structures including related or
sirnilar written works, e.g., based on authorship, titles, publishers, abstracts, publication year,
and the like. Some examples of authority databases include, for example, the Web of
Science, Web of Kunowledge, Cortellis, Biological Absiracts, and/or Thomson Reuters
Ionovation provided by Thomson Reuters, as well as, PubMed from the National Center for
Biotechnology Wformation (NCBI, AMIUR, Crossreforg, JSTOR from ITHAKA, and/or
BioOne.

[0046] After the reference manager 160 returns one or more references based on a query of
one or more of the authority databases 162, the user can store one of more of the reference in
the personal reference library 170 for subsequent use via the user inferface 110 and/or can

retrieve a full text version of the reference from the full text database 180. The personal
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reference library 170 can include one or more references stored by a user in the user’s
account. The full text database 180 can receive a request from the user via the user interface
to retrieve a complete version of the written work retumed by the search performed by the
reference manager 160, In some cmbodiments, the reference manager 160 can automatically
store the reference(s) returned by the search in the personal refercnce hibrary and/or can
automatically query the full text database 180 to retrieve and veturmn the full text version of the

reference to the user.

[00471 In some embodiments, a fee may be associated with access the reference manager
160, the personal data Hbrary 170, and/or the {ull text database 180, Iu these embodiments,
the user interface 110 can interact with a transaction engine 190. The transaction engine 190
can be prograromed and/or configured to facilitate payment of fees to permit access to the
reference manager 164, the personal reference library, and/or the full text database 180. For
example, a user can interface with the system 100 via the user interface 110, but before the
user is given access to the reference manager and/or the full text database the user can be

required to open an account via the transaction engine. In some cmbodiments, the full text

database 180 can also be an authority database.

(048] Figure 2 is a block diagram of a portable computing device 200 that can be utilized to

implement and/or interact with embodiments of the reference management system 100. The

portable computing device 200 can be a smariphone, tablet, subnotebook, laptop, personal
digital assistant (PDA}, and/or any other suitabic portable corputing device that includes or
can be operatively connccted to an image capture device and can be programmed and/or
configured to implement and/or interact with embodiments of the reference management
system 100. The portable computing device 200 can include a processing device 204, such as
a digital signal processor {DSP) or microprocessor, memory/siorage 206 in the form a non-
fransitory computer-readable medium, an image capture unit 208, a display unit 210, 4 battery
212, and an radio frequency transceiver 214, Some embodiments of the portable computing
device 200 can also include other comumon components commonly, such as sensors 216,
subscriber identity module (SIM) card 218, audio components 220 and 222, and power

management circuitry 224,
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[0049] The memory 206 can include any suitable, non-transitory computer-readable storage
medium, e.g, read-only memory (ROM), crasable programmable ROM (EPROM)},
electrically-erasable programmable ROM (EEPROM), flash memory, and the hke. In
excraplary embodiments, an operating system 226 and applications 228 can be embodied as
computer-readable/executable program code stored on the nop-transitory computer-readable
memory 206 and implemented using  any suitable, high or low level computing language
and/or platform, such as, e.g., Java, C, C++, C#, assembly code, machine readable language,
and the like. In some embodiments, the applications 228 can include an image application
configured fo interact with the image capture unit, a web browser application, a mobile
application specifically coded to interface with embodiments of the reference management
system 100, the cngines 130, 140, and/or 150, While memaory is depicted as a single
component those skilled in the art will recognize that the memory can be formed from

multiple componentis and that separate non-volatile and volatile memory device can be used.

[0350] The processing device 204 can include any suitable single- or multipie-—core
microprocessor of any suitable architecture that is capable of implerenting and/or facilitatin

an operation of the portable computing device 200. For example, to perform an image
capturc operation, {ransmit the captured image {c.g., via the RF transceiver 214},
transmit/receive a unique alphanuroeric identifier included in the captured tmage {c.g., via the
RF transceiver 214), display data/mformation including GUIs 112 of the user interface 110,
captured images, unique alphanumeric identifiers, bibliographic information, full text
versions of references, and the like. The processing device 204 can be prograromed and/or
configured to execute the operating systern 226 and applications 228 (e.g., image application
and engine 130, 140, and 150} to implement one or more processes to perform an operation.
The processing device 204 can retrieve information/data from and store information/data to
the storage device 206. For example, the processing device can retrieve and/or store captured
images, unique alphanumeric identifiers included in the captured images, biblographic
mformation, full text versions of references, and/or any other suitable information/data that

can be utilized by the portable computing device and/or the user.

[0051] The RF wransceiver 214 can be configured to transmit and/or receive wireless
transmissions via an anienna 215, For cxample, the RF transceiver 214 can be configured to

transmit data/information, such as one or more images captured by the image capture unit

[
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and/or unigue alphanumeric identificrs included in the captured images, directly or indirectly,
te one or roore servers and/or to receive data/information, such as a unique alphanumeric
wdentifier, bibliographic information corresponding to a unique alphanumeric identifier,
and/or full text versions of references corresponding to unigue alphanumeric identifiers,
directly or indirectly, from one or more servers. The RF transceiver 214 can be configured to
transmit and/or receive information having at a specilfied frequency and/or according to a

specified sequence and/or packet arrangement.

[0052] The display unit 210 can render user interfaces, such as graphical user inferfaces to a
user and 1n some embodiments can provide a mechamsm that allows the user to interact with
the GUIs. For example, a user may interact with the portable computing device 200 through
display unit 210, which roay be troplemented as a liquid crystal touch-screen {or haptic)
display, a light emitting diode touch-screen display, and/or any other suitable display device,
which may display one or more user interfaces {¢.g., GUls 112) that may be provided in

accordance with cxemplary embodiments.

[0053] The power source 212 can be implemenied as a battery or capacitive elements

configured to store an eleciric charge and power the portable computing device. In

excraplary embodiments, the power source 212 can be a rechargeable power source, such as a
~

battery or one or more capacitive elements configured to be recharged via a connection to an

external power supply.

[0054] In some embodiments, the portabie computing device can implement an OCR or
other character/word recognition process via an execution of the tmage capture engine 120
and/or an exccution of one of the applications 228, In these embodiments, the image capture
unit 208 can include a pre-processing characier recognition and data element extraction unit
as part of the image capture engine 120 that works in conjunction with one of the applications
228 stored in main memory of the portable computing device to convert the captured imaged
into machine-encoded data or text and parse the extracied text/data elements. In some
embodiments, the portable computing device 208 can include an tmage characterization unit
230 utilized by the processing device 204 to determine the “texture” of the document whose
image is being captured {c.g., type of paper). In response to this determination, the

processing device 204 can assign an appropriate imaging aigorithm {o the image capture {o

[
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improve the image recognition process and to minimize or reduce potential errors and/or

faults in the image recognition process.

[0055] Figure 3 is a block diagram of an exemplary computing device 300 that can be
utilized to implement embodiments of the reference management system 1 or portions
thereof. In the present embodiment, the computing device 300 is configured as a server that
1s programmed and/or configured to execule one of more of the operations and/or {unclions
of the reference management system 1030 and to facilitatc communication with a portable
computing device, such as embodiments of the portabie computing device 200, The
computing device 300 includes one or more non-transitory computer-readable media for
storing one or more computer-execotable instractions or software for implementing
exemplary embodiments. The non-transitory compuier-readable media may include, but are
not limited to, ove or more types of hardware memory, non-transitory tangible media (for
example, one or more magnetic storage disks, one or more optical disks, one or more flash
drives), and the like. For example, memory 306 included in the computing device 300 may
store computer-readable and computer-executable instructions or software for implementing
exemplary embodiments of the system 100 or portions thereof. The computing device 300
also includes configurable and/or programumable processor 302 and associated core 304, and
optionally, one or more additional configurable and/or programmable processor(s) 302 and
associated core(s) 304" (for example, 1o the case of computer systems having multiple
processors/cores), for executing computer-readable and computer-executable instructions or
software stored in the memory 306 and other programs for controlling system: hardware.
Processor 302 and processor(s) 302" may each be a single core processor or multiple core

{304 and 304" processor.

[0056] Virtualization may be croployed in the computing device 300 so that infrastructure
and resources in the computing device may be shared dynamically. A virtual machine 314
may be provided to handle a process running on multiple processors so that the process
appears 1o be using only one computing resource rather than multiple computing resources.

Multiple virtual machines may also be used with one processor.
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[0057] Memory 306 may include a compuier system memory or randon access memory,
such as DRAM, SRAM, EDO RAM, and the like. Memory 306 may mnclude other types of

memory as well, or combinations thereof.

[0058] The computing device 300 may also inchude one or more storage devices 324, such a

a hard-drive, CD-ROM, mass storage flash drive, or other computer readable media, for
storing data and computer-readable tnstructions and/or software that can be exccuted by the
processing device 302 to implement exemplary embodiments of the system 100 described

herein.

[0059] The compuling device 300 can include a network interface 312 configured to
interface via one or more network devices 322 with one or more networks, for example,
Local Area Network (LAN), Wide Area Network (WAN) or the Internet through a variety of
connections inchiding, but not limited to, standard telephone Hnes, LAN or WAN links (for
example, 802.11, T1, T3, 56kb, X.25), broadband connections (for exampiq ISDN, Frame

5
1
i

Relay, ATM), wircless connections (including via celiular base stations), controlicr arca
network (CAN), or some combination of any or all of the above. The network interface 312
may include a buili-in network adapter, network interface card, PCMCIA network card, card
bus network adapter, wireless network adapter, USB network adapter, modem or any other
device suitable for interfacing the computing device 300 to any type of network capable of
communication and performing the operations described herein. While the computing device
300 depicted in Figure 3 is implemented as a server, excmplary cmbodiments of the
coraputing device 300 can be any computer system, such as a workstation, desktop computer
or other form of computing or telecommumications device that is capable of communication
with other devices either by wireless communication or wired communication and that has

sufficient processor power and remaory capacity to perform the operations described here

[0060] The computing device 300 may num any server application 316, such as any of the
versions of server applications inciuding any Unix-based server applications, Linux-based
server application, any proprictary server applications, or any other server applications
capable of nmming on the computing device 300 and performing the operations described
herein. An example of a server application that can ran on the computing device includes the

Apache server application.
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[0061] Figure 4 is a schematic diagram presenting a system configuration of and software
coroponents/service to implement an exemplary embodimnent of the system 100 i a client-
server environment 400, As shown 1n Figure 4, the environment 400 mcludes a server 410
operatively coupled to (portable computing device) clients 420-422 via a communication
network 450, which can be any network over which information can be transmitied between
devices communicatively coupled to the network. For example, the communication network
450 can be the Internet, Intranet, virtual private network (VPN), wide area network (WAN),
lecal area network (LAN), and the like. Embodiments of the server 410 can be implemented
in a manner similar to the computing device 300 of Figure 3 and the clients 420-422 can be

implemented in a manner similar to the portable computing device 200 of Figure 2.

[0062] In an exemplary embodiment, the system 100 can be implemented by the server 410.
The server 410 can be implemented as a web server that hosts the user interface of the system
100, which can be accessed by the clients 420-422 to display GUIs of the user interface on
displays of the clients 420-422, which can be used to facilitatc image-based retrieval o

bibliographic information and/or full text versions of references associated with a gnigue

alphanumeric identifiers included in 1mages captured by the clients 420-422.

[0063] As shown in Figure 4, the clients 420-422 can each include a client side application
423 programmed and/or configured to interact with the server 410 to access and execute the
environment 106, In some embodiments, the client-side applcation 423 implemented by one
or more of the clients 420-422 can be a web-browser capable of navigating to one or more
web pages hosting GUIs of the system 100, In some embodiments, the client-side applicatio

423 implemented by one or more of the clents 420-422 can be an application specific to the
system 100 that is installed on the clients 420-422 {o permit interaction with the systemn 100

being exeocuted by the server 410,

[0064] To an exemplary operation, the clients 420-422 can be operated by users o captm‘e
images of portions of written work that include unique alphamumeric identificrs associated
with written work or references cited within the written work, For example, the users can
access the system via the clients 420-422 to display a GUIT on the display of the clients 420-
427 that provides an interface for capturing an image. After the image is captured, the clients

420422 can transmit the image to the server 410 (either wirelessly or through a wire} via the

[
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oronunication network 450. The system being executed by the server can convert the
captured imaged into machine-cocoded data or textual elements, which can be parsed to
detect umique alphanumeric identifiers incloded v the capiured image. In some
embodiments, heuristics can be used to perform an analysis of the data/textual elementis to aid
in the detection of the unique alpharumeric identifiers. I a unigue alphanumeric identifie
has been detected, the system [00 can instructed the server 410 to display the uvnigue
1

alphanumeric identifier to the user via a GUI for confirmation.

[0065] The system 100 can include and/or interface with one or more authority databases
and/or full text databases (¢.g., database(s) 430) to retrieve bibliographic information and/or a
full text version of the reference associated with the unique alphanumeric identifier in
response to a confumation from the user and/or automatically (e.g., without requirin

conformation from the user). Once the system 100 retrieves the bibliographic information
and/or full text, the bibliographic information and/or full text can be made available to the
user via a GUI displayed in the client device 420-422 via the server 410, The users can
control the clients 420-422 1o view the bibliographic information and/or full text, save the
bibliographic information and/or full text to the users’ personal reference library maintained
by the systern. I some embodiments, the system provides the user with the bibliographic

information by default and the user mwust separately request the full fext version of the

reference.

[0066] Figure 5 is a schematic diagram presenting a system configuration of and software
coraponents/service to tmplement an exemplary distributed emmboediment of the system 100 in
a chient-server environment SGG. As shown in Figure 5, the environment 500 includes servers
510-512 operatively coupled to the clients 420-422 via the communication network 450.
Embodiments of the servers 510-512 can be implemented in & rmoanner similar to the

compiting device 300 of Figure 3.

[0067] In an exemplary embodiment, the system 100 can be distributed across the servers
510-512. For example, the server 510 can implement the user interface 110, the server 511
can 1mplement the recognition engine 130, the heuristics engine 140, and the extraction
engine 150, and the server 512 can implement the reference manager 160, at least some of the
authority databases 162, the personal reference library 170, the full fext database(s) 180, and
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the transaction/subscriber engine 190, In the present embodiment, one or more of the servers
510-512 can be implemented as a web server.  For example, the server 510 can be
implemented as a web server that hosts the user interface 110 of the system 100, which can
be accessed by the clients 420-422 to display GUls of the user interface on displays of the
clients 420-422, which can be used to facilitaic image-based retrieval of bibliographic
information and/or full fext versions of references associated with a unique alphanumeric

identifiers included in images captured by the clienis 420-422.

[0068] An cxeraplary operation of the distributed systern 100 shown in Figure 5 is simailar to
the operation of the system shown in Figure 4, except that different servers perform different
functions or operations of the system. For example, the users can access the system via the
server 510 to display a GUI on the display of the clients 420-422 that provides an interface
for capturing an image. After the image is captured, the clients 420-422 can transmit the
timage 1o the server 510 (either wirelessly or through a wire} via the communication network
450 and the server 510 can be programomed and/or configured to transmit the captured image
to the server 411 for processing. In some embodiments, the client side application 423 can be

1
i

programmed and/or configured to transmit the captured image to the server 511 without first
transmitting the captured image to the server 5183, The server 411 can execcuie the engine
130, 140, and 150 to convert the captured imaged into machine-encoded data or fextual
elements, which can be parsed fo detect unique alphanumeric identifiers fnchuded in the
captured image, which can be submitted to the reference manager 160 being execuled by the
server 412, i » unmique alphanumeric identifier has been detected, the reference manager can
instruct the server 410 to display the umgque alphanumeric identifier to the user via a GUI for

confirmation.

[0069] The reference manager 160 can interface with one or more authority databases and/or
full text databascs to retrieve bibliographic information and/or a full text version of the
reference associated with the unigue alphanumeric identifier in response to a confirmation
from the user and/or automatically {(e.g., without requiring conformation from the user).
Once the reference manager 160 retrieves the bibliographic information and/or full text, the
bibliographic information and/or full text can be made available to the user via a GUI
displayed in the client device 420-422 via the server 410, The users can control the clients

420-427 to view the bibliographic information and/or full text, save the biblographic
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information and/or full text to the users” personal reference library maintained by the server
512, 1o some embodiments, the reference manager 160 provides the user with the
bibliographic information by defaclt and the user must separately request the full text version

of the reference maintained by the full text database 180 on the server 412.

[0070] Figure 6 is a schematic diagram presenting a system configuration of and software
componenis/service to implement an exemplary distributed embodiment of the system 100 in
a client-server environment 600 in which at least one client implements at least a portion of
the systern 160, As shown in Figure 6, the environment 600 includes the servers 510-511 and
612 operatively coupled to the clients 420-421 and the chient 622 via the communpication
network 450, Embodiments of the server 612 can be fmplemented in 2 manner similar to the
coraputing device 300 of Figure 3 and embodiments of the client 622 can be implemented in

a manner similar to the portable computing device 200 of Figure 2.

[0071] In an exemplary embodiment, the systern 100 can be distribuied across the servers
510-511 and 612 as described above in Figure 5 except that the authority databases 162,
personal reference library 170, full text databases 130, and transaction server {(e.g., on a
server 613} do not reside on the server 612, but rather are operatively connected to the server
612, As shown in Figure 6, the client 622 can cach include a client side application 623 that
is programmed and/or configured to be specific to the systern 100 (e.g. a mobile application
for the system 100} that includes the user interface 110, the recognition engine 130, the
heuristics engine 144, and the extraction engine 156, The client 622 can be programmed
and/or configured fo interact with the server 510 and together the client 622 and the server
612 can form an embodiment of the systern 100, while the clienis 420-421 operate as

described with respect to Figure 5.

[0072] To an exemplary operation, the client 627 can be operated by a user to capture an
image of a portion of written work of Hterature that include at least one unique alphanumeric
identificrs associated with the written work of Hierature or references cited within the written
work of literature. For example, the client 622 can execuie the user interface 110 to display a
GUT on the display of the client 622 that provides an interface for capturing an image. After
the image is captured, the client 622 can execute the engines 130, 140, and 150 to detect the
unique alphanumeric identifier in the captured image by converting the captured imaged into
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machine-encoded data or textual clements and parsing the data/icxtual elements. The user
nterface can be executed by the chent 622 to display the unique alphanumeric identifier to

the user via a GUY for confirmation.

[0073] After the vmique alphanumeric identifier is detected, the clients 622 can fransmit the
umigue to the server 612 {either wirelessly or through a wire) via the coronumication network
450 and the server 612 can be programmed and/or configured lo process the umique
alphanumeric identifier by executing the reference manager 160. The reference manager 160
can interface with one or more authority databases 162 and/or full text databases 190 to
retrieve bibliographic information and/or & full text version of the reference associated with
the unigoe alphamumeric identifier.  Once the reference manager 160 retrieves the
bibliographic information and/or full text, the bibliographic nformation and/or full text can
be made available to the user via a GUI displayed mn the client device 622 via the user
mterface 110, The users can control the chient 622 to view the bibliographic information
and/or full text, save the bibliographic information and/or full text to the users’ personal
reference library 170, 1o some embodiments, the reference manager 160 provides the user
with the bibliographic information by defaclt and the user must separately request the full

text version of the reference maintained by the full text database 180,

[0074] Figures 7-15 are generally directed to 8 non-himiting example of implementing a
reference mapagement environment in accordance with exemplary embodiments of the
present disclosure with respect to the Web of Koowledge research platform. While Figures
-15 describe a non-lumiting example of an exemplary embodiment of the present disclosure
those skilled in the art will recognize that exemplary embodiments of the present disclosure
can be implemented to form and/or be incorporated into any reference management
cnvironment in which wnique alphanumeric identifiers identifying a written work or a

reference to a written work are associated with or affixed to written works.

(00751 Figure 7 is a schematic diagram presenting a system configuration of bardware and

software componenis and services to implement an exemplary embodiment of a reference

manageroent enviromment 700, A portable computing device 210 can communicate with a

reference management systern 710 via the communications network 450. The portable

computing device 210 can be a smariphone, tablet, subnotchook, laptop, personal digital
~a
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assistant {(PDA), and/or any other suitable portable computing device that includes or can be
operatively connected to an image capture device {e.g., image capture device 122) and can be
programmed and/or configured to compumicate with servers of the reference managerent
system 710 over a commmunications network. The portable computing device 210 and one o
more servers of the reference management systera 710 can be programmed and/or configured
to comununicate using one or more fransports layers and encoding methods, such as
eXtensible Mark-Up Language —~ Remote Procedure Call (XML-RPC) implementation, an
XML Remote Procedure Call (XRPC)Y over Secure Socket Layer (SSL) implementation, an
XML over Hypertext Transier Protocel (HTTP) comuunication implementation, Strople

Object Access Protocol (SOAP) implementation, and the like.

[0076] As shown in Figure 7, the systern 710 can inchide an authentication module 712 that
can receive a request for bibliographic information and/or the full-text of a written work and
can determine whether the portable computing device is authorized io interact with the
environment 700 {e.g., based on a username and/or password entered into the portable
computing device). The authentication process can be applied to the user prior to allowing to
access the systern 710. The authentication may require registratien with a component of the
system 710, such as the reference management component of the nment {¢.g., Thomson
Reuters” EndNote™ Web). In some embodiments, after the user has been authenticated ot
authorized, the user may download to the portable computing device a client-side application
specific to the system 710 that can be used by the user to obtain bibliographic information
and/or full-text versions of references associated with a unique alphanumeric identifier
included in a captured image. In some embodiroents, the user may not be required to
download and utilize a client-side application specific to the system 710, but mstead may
utilize a web browser application on the portable computing device 210, In some
embodiments, the authentication process can be implemented prior to receiving a request

mcluding a captured image.

[0077] In exemplary embodiments, the authentication module 712 can be configured 1o
execute an authotrization process to deterroine whether a4 user of the portable computing
device is an authorized user and/or fo determine an authorization level of a user of the
portable computing device. For example, in some cmbodiments, the user can be authorized

and/or authenticated base on a subscription status associated with the user {e.g., is the user a
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subscriber and is the user’s account current). User accounts can have different subscription
tevel that can determine which authority databascs are available to the user andfor whic

cited reference data in the authority databases are available to the user. That is, there can be
different user authorization levels for different subscription levels {e.g., a first authorization
level can be associated with a first subscription service level and a second authorization level
can be associated with a second subscription service level). Users having a first authorization
level can be provided a first subset of the cited reference data from the reference management

5

systern and a user having a second authorization level can be provided a second subset of

o

ited reference data from the reference management sysient.  {n some embodiments, the cited
reference data can be optimized for display on a portable computing device if the user of the

portable computing device is authorized.

[0078] The request can include an image of a portion of a tangible written work formed on
paper or other suitable material. The image can include a unique alphanumeric identifier 702
corresponding to the a referenced work in the tangible written work 704 that the user of the
portable computing device 210 would like to reirieve via the envivonment 700. Upon a
determination that the request is authorized, the authentication module 712 can interface with

Il
I
i

an alphanumeric character recognition module 714 that can include an embodiment of the

recognition engine, the heuristics engine, and the extraction engine (Figure 1) The
alphanumeric character recognition module 714 can convert the image captured by, and
received from, the portable computing device 210 into machine-encoded data or text that can
be parsed to extract the unique alphanumeric identifier captured in the image and provided to
a Web of Knowledge reference manager module 716, which can interfuce with one or more
authority databases 718, a throttling module 714, and an electronic commerce {g-commerce}

maodule 716.

[0079] The reference manager module 716 can construct one or more queries o search the

authority databases based on the unigue alphanumeric identifier extracted from the image. In

exemplary embodiments, one or more of the authority databases 718 can be proprictary

databases 720 internal to the system 710 and/or one or more of the authority databases 718
3

can be public and/or proprietary databases 722 external to the systemn 710, but to which the

system 710 has access. One or more of the authority databases 718 can return one or more
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results based on the unique alphanumeric identificr, and the resulis can be transmiited from

the system 710 to the portable computing device 214,

[0080] The throttling module 714 can be programmed and/or configured to manage
incoming traffic to the environment 700 {o provide a mechanism to conirol communications
congestion by optimizing a performance of the environment based on the data traffic being
serviced by the environment 700, for example, by stopping and/or disabling one or more
operations, functions, or task performed by the environment. The congestion contro! throttle
of the module 714 can be automatically enabled when the number of anonymous users

currently visiting the site exceeds the specified threshold. The congestion conirol throttle can
be antomatically enabled when the number of authenticated users currently visiting the site

exceeds the specified threshold.

R

[0081] The e-commerce module 716 can be programomed and/or configured to implement an
embodiment of the {ransaction engine (Figure 1) to facilitate financial transactions between
the systera 710 and the portable computing device 210, For example, the system 710 may

requuire that users in the environment 700 have a suhsmpm“ to access the system 710, may

-ty

charge a fee for cach search request received by the system 710, and/or may charge a fee if
the user wishes to access a full-ext version of a written work corresponding (0 a unigue

alphanumeric identifier included in the request.

[0082] The modules and/or databases described with respect to Figire 7 can each be
implemented as servers in the system 710, In some embodiments, one or more of the
modules and/or databases can be incorporated or integrated info a server such that the server

implements more than one of the modules.

[00831 While the system 710 of the present embodiment perforras the character recogunition
process, those skilled in the art will recognize that the character recognition process can be
implemented by the portable computing device 210 and/or by a service external to the system

710, In these embodimenis, the request provided by the user can include the extracted uniqu

it

alphanumeric identifier and/or the machine-cncoded data or text from the imag
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[0084] Figure 8 is a schematic diagram presenting a system configuration of hardware and
software components and services to implement an exeroplary emboediment of a reference
management environment 800, which can include a comprehensive reference management
system 802, such as the Web of Knowledge research platform from Thorson Reuters. In the
present embodiment, the portable computing device 210 can commumnication with the
environment 800 via the coromumication network 250, The systern 802 can inelude a server
farm 804 incloding servers 806 executing code for the reference management system 802, In
one embodiment, the server farm 804 can be programmed and/or configured to implement an
authentication process prior to allowing a user of the portabie computing device 210 1o access

the reference management system 802.

[0085] The authentication process may require registration with a component of the systom,
such as a reference management software component {(e.g., Thomson Reuters” EndNote™
Web). The authentication process can include an authentication request sent to the server
farm 804 by the portable computing device. f the server farm 804 operating in conjunction
with an authentication server 808 determines that the user is authorized to access the
reference management system 302, the server farm 804 can return a Mobile Session Identifier
{(MSID) to create a session between the portable computing device 210 and the environment
800, The MSID can utilized in the communications between the portable computing device
210 and the server farm 804 during the session to ensure that the portable computing device

210 can access the system 802, The MSID can be maintained and/or controlled by a daemon

;.4

application 810 that execuics on the server farm 804 in the background of an exemplary
embodiment of the reference manager 812 and inferacts with the reference manager system

812 being executed by the sever farm 804.

[0086] Once the user has been authenticated or authorized, the user, via the portable
computing device 210 can interact with the system 802 to retrieve bibliographic information
and/or a full-text version of one or more references cited in a langible written work based on
an image captured of at least a portion of the written work by an image acquisition device of
the portable computing device as deseribed hervein. Bibliographic information and/or full-text

versions of references retumed by the system 802 in response to the search request can be

stored in the portable computing device 210 or remotely from the portabie computing device

[
~1
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210 for example, in a component 814 of the g.omprehensive reference management system

810 (e.g., EndNote® Web) for later retrieval, email, and/or printing,

[0087] In some embodiments, a commercial rights management application 816 can be
executed by the sever farmn 804, The application 816 can be utilized by the reference
management system 810 to ensure that the copyrights of written works are protected and/or
respecied by users of the system 802, e.g., based on rights management data associated with

&

the wrilten works.

[0088] Figure 9 1s a schernatic diagram presenting # system configuration of hardware and
software components and services to implement an exemplary embodiment of a reference
managemaent environment 990, which can be a comprehensive reference management, such
as the Web of Knowledge research platform from Thomson Reuters. The environment 900

can be implemented 1 a substantially similar manner as the environment 800 of Figure ¥,
except that the character recognition process can be implemented on server{s) 902 externally

from the server farm 804 and may be impleroented within or externally to the system 802,

[0089] Figure 10 depicts an exemplary embodiment of online information-retrieval and
analysis components of a comprehensive reference management systeras {e.g., Thomson
Reuters Web of Knowledge™) having a client-server architecture that includes a set of
databases 1002 or data storage units and a server system 1004, which may be accessed by the
portable computing device 210, The databases 1002 can include a set of primary databases
1006, a set of sccondary databases 1008, and a set of metadata databases 1010, which
represent resources relied on by users, such as researchers, scholars, students and other
professionals. Primary databases 1006 may be proprietary, subscription-based, or internal to a
service provider, such as Thomson Reuters Web of Science” and Web of Knowledge”

database(s), Cortellus, and a Thomson Reuters fnnovation database(s). The secondary
databases 1008 may be external or public databases that represent further resources of interest
to a group of users and may supplement avthorities to those offered by the primary database
1006, In one embodiment, the secondary databases 1008 can inchude, for example, a PubMed
database, a AMJUR database, and a Crossref.org database. The metadata databases 1010 can
include, for example, citation relationships, abstracts, links, classification data, and other

source data associated with written works. As described herein, exemplary embodiments of
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the present disclosure can include databases that include writien works having content that
relates to legal, research, financial, scientific, and/or health-care information, as well as any
other written works having any other content that includes unique alphanumeric identifiers

that can be used to identify and retrieve references cited within the written works or to

identify and retrieve the written works themselves,

[0050] The databases 1002 may be one or more electromic, magnetic, or optical data-storage
devices, include or are otherwise associated with respective indices {not shown). Each of the
indices includes torms and phrases 1o association with corresponding document addresses,
identifiers, and other conventional information.  The databases 1002 are coupled or
coupleable via a wireless or wired communications network, such as a local-, wide-, private-,

ot virtual-private network, to the server(s) as described herein,

[0091] The server system 1004, which is generally representative of one or more servers for
serving data in the form of webpages or other markup language forms with associated
applets, ActiveX controls, remoie-invecation objects, or other related software and data
structures to service clients of various “thicknesses.” More particularly, in one embodiment
the server system 1004 can include a processor module 1020, a memory module 1022, a
uhscriber database 1024, a primary search module 1026, metadata research module 1028,
and a user-interface module 1030, The processor module 1020 may include cne or more
local or distributed processors, controliers, or virtual machines. In one embodiment,
processor module 1020 can assume any convenient or desirable form as known to those of
skill in the art. The memory module 1022, which may be one or more electronic, magnetic,

or optical data-storage devices, can store subscriber database 1024, primary search module

1026, secondary search module 1028, and citation recommendation module 1030,

[0092] The subscriber database 1024 includes subscriber-related data for controlling,
adroinistering, and managing pay-as-you-go or subscription-based access of databases 1002,
The subscriber database 1624 may include one or more user preference {or more generally)
user data structures. In one embodiment, one or more aspects of the user data stroctore relaie
to user customization of varlous secarch and interface options.  To this end, some
embodiments of the present disclosure can include aser profile nformation such as

biographical information, institution association (¢.g., university, corporation, society, tc.),
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4

area of practice or study or research (e.g., asthma, aliergy), and prior publications. User data
may be used to authenticate user credentials and grant access to subscriber-based resources or
wotk spaces. For scamless access across multiple platforms and/or services or resources 4n

integrated credentialing service may be used, ¢.g., Thomson Reuters’ OnePass solution.

[0093] The primary search module 1026 can mclude one or more search engines and related
user-interface components, for receiving and processing data against one or more of the
databases 10302, In somc embodiment, one or more search engines associated with scarch
module 1026 provide Boolean, term frequency — mverse document frequency (tf-idf), and/or
natural-language analysis capabilities. The sccondary search module 1028 can also include

one or more search engines for processing data against one or more of databases 1002,

[0094] In some ombodiments, the server system 1004 can include the citations
recoromendation module 1030 to recommend citations to a user based on a request recevied
by the user via the portable computing device 218, For example, the user may capture an

image including a unique alphanumeric identifier that can be utilized by the server to searc

one or more of the databases 1002, In response to the scarch, the server system 1004 can
return a set of references that may be or interest to the user, may be related to reference
associated with the unique alphanureric identificr, may be cited in the reference associated

with the unique alphanumeric identifier, and the like.

[0095] In some embodiments, the server system 1004 can include an information-
integration-tools (1T} framework module 1040 {or software frarmmework or platforma). The
BT framework module can include machine readable and/or executable fostruction sets for
wholly or partly defining software and related user interfaces having one or more portions
thereof that integrate or cooperate with one or more documeni-processing {or document
authoring or editing) applications, such as word processing applications, email applications,
presentation applications, and spreadsheet applications.  In some embodiment, these
applications can be hosted on one or more accesses devices, ¢.g., the portable computing

device 210.

[0096] Figure 11 illostrates non-exhaustive examples of written works of literature 1100 that
can be ylilized in accordance with exemplary embodimenis of the present disclosure. An
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exemplary unique alpbanumeric identifier 1102 in the form of a DO is shown for one of the
written works 1100, As shown in Figure 11, the unique alphanumeric identifier 1102 can
mncluded in the text of the written work. The text of the written work 1100 can surround the
unigue alphamumeric identifier 1102 such that it may not be possible or practical to only
capture the unigue alphanumeric identifier 1102 in an wnage for use with exemplary
embodiments of the present disclosure. As described herein, exemplary embodiments of the
present disclosure can wutilize heuristic processing to process maching-enabled data or text
resulting from a character recognition process being executed on a captured image and

distinguish the unigue alphanumeric identifier from the surrounding text.

[0097] Figure 12 illusirates an exemplary image acquisition interface 1202 rendered on a
portable computing device 1200 in accordance with exemplary embodiments of the present
disclosure. A user of the portable computing device 1200 who desires to electronically
access a scholarly written work from a comprehensive reference management system can
hold the image acquisition device of the poriable computing device over the citation,

nchuding a unique alphanumeric identifier 1206 and take a picture by selecting the control
1204 to capture an image include the anigue alphanomeric identifier 1206, In accordance
with exemplary embodiments of the present disclosure, the captured image can be converted
into machine-encoded data or text using a characier recognition process, such as a character
recognition process implemented by optical character recognition {QCR) software, intelligent
character recognition (ICR) software, intelligent word recognition (IWR} software, and the

like.

[0098] The character recognition software can include supporting seripts that are vsed to
parse the extracted text/data elements to determine whether a unique alphanumeric identifier
is present. I so, the unique alphenumeric identifier, bibliographic information related to the
unigue alphanumeric identifier, and/or a full-text version of a reference related to the unigue
atphanumeric identifier can be returned to the user. Otherwise, an indication that no snique
aiphanumeric identifier was found or that the process to obtain the unique alphanumeric
wdentifier otherwise failed.  Alternatively, or in addition, exemplary erobodiments of the
present disclosure may coromunicate that an exact mateh has not been found and may suggest

possible alternates to the user via the portabic computing device.
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[0099] Figures 13 and 14 illustrate exemplary graphical user interfaces 1300 and 1400,
respectively, that can be rendered on a display of a portable computing device 1350 {eg., a
smartphone, tablet) and that may be used in conjunction with exemplary embodiments of the
present disclosure. The GUls 1300 and 1400 provide a scarch interface that allows a user of
the portable coroputing device 1350 interface with exemplary embodiments of the reference
manageroent systems described herein.  As one example, with reference to Figure 13, the
nterface 1300 allows a aser of the portable computing device 1350 to search at least one of
the one authority databases by specifying citation data, such as a title 1302, an author 1304, a
publication year 1306, and/or any other suitable citation data.  As another example, with
reference to Figure 14, the interface 1400 can alse be programmed and/or configured to allow
the user to specify or select which authority databases 1402 to search. Although Figure 13
shows searching by title, author and publication year, it will be appreciated that other citation
data may be included (e.g., publisher identity, volume, edition, etc.} as known to those of skill
in the art. As shown in Figure 13, the imterface 1300 can be displayed to the user upon
selection of a manual search button 1310 and the user can navigate to the interface 1202 of

Figure 12 upon selection of the scan button 1312,

[00100] In cxemplary embodiments, the reference management systems and/or clieni-side
applications described herein can be executed to render the imterface 1300 and/or 1400 on a
display of the portable computing device 1350 in response to a determination by the reference
management system that no onigue alphamumeric identifier was included in the captured
image that is utilized to facilitate searching of the one or more authority databases and/or that
a unigque alphanumeric identifier detected in a captured fmage does not match or relate to any
of the bibliographic information and/or full-text written works stored in the authority
databases. In some embodiments, the interfaces 1300 and/or 1400 can be provided to allows
the user to perform a manual scarch of the authority databases by entering search criteria such
as author information, publisher information, title nformation, publication year information,

a unique alphanumeric identifier, and the like.

[00101]

I In some embodiments, the reference managerent systems and/or client-side
applications deseribed herein can be executed to render the interface 1306 and/or 1400 on a
display of the portable computing device 1350 and can automatically populate at least on

more of the data entry/search fields for the user based on 2 unique alphanumeric identifie
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inchided in a captured image to aliow the user of the portable computing device to submit a
broader search based on, for example, a title, an author, a publication year, and/or any other

suitable citation data.

[00102} Figure 15 depicts an cxemplary graphical user interface 1500 that can be rendered
on a display of the portable computing device 1350 (e.g., a smartphoue, tablet) and that may
be used in conjunction with exemplary embodiments of the present disclosare to retrieve and
store bibliographic information and/or full-text versions of written works (collectively
reference data 1502) in a user’s personal reference library 1504, For example, in an
exeraplary embodiment, the mterface 1500 can allow the user of the portable computing
device 1350 to interact with EndNote Web”, to store cited reference data including metadata
in the portabie computing device 1350 and/or remote from the portable computing device
1350 for later reirieval, email and/or printing. In cxemplary embodiments, resulis from
search requests submitted by the user through, for example, the portable computing device
based on an acquired image of a unigue alphanumeric identifier included in a
physical/tangible written work, can be stored in the user’s personal ibrary 1504 for

subsequent use.

(03103} Figure 16 is a flowchart illustrating an exemplary image-based reference retrieval
process 1600 that can be implemented in accordance with exemplary embodiments of the
present disclosure. To being, at step 1602, a user’s portable computing device can be utilized
to capture an image of a portion of a writlen work including a unigue alphanumeric identifier.
At step 1604, a character recognifion process can be implemented on the image to exiract the
unique alphamumeric identifier. Ouce the unique alphamumeric identifier is obtained, the
identifier is sent 1o a comprehensive reference management system {¢.g., Thomson Reuters’

Web of Knowledge rescarch platform) by the portable coraputing device at step 1606,

[00104] At step 1608, the reference management systern execute code to programmatically
compare the received identifier against stored identifiers in at least onc authority database
{e.g., Thomson Reuters Web of Knowledge and Web of Scignce databases and/or public
citation reference databases). If there i1s a favorable comparison (step 1610), cited reference
data including metadata is retrieved for the written work associated with the unigue

aiphanumeric identifier extracted from the image at step 1612, {As set forth sbove, it will be

(43
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appreciated by those of sldll in the art that a “favorable comparison” encompasses not only an
exact match of the extracted unigue alphanumeric identifier and the stored identifier, but also
a less than exact match, where some degree or percentage of tolerance is allowed. Insuch a
case, the reference management system may comanunicate that an exact match has not been

found and may suggest possible alternates.)

[00105] It there is no favorable comparison (step 1610}, the reference management system
can be exceuted to instruct a user interface to render a GUT on a display of the user’s portable
computing device indicating that there was no favorable comparison and that the scarch
criteria {e.g., including the unigue alphanumeric identifier) can be modified/edited and
resubmitted for ancther comparison at step 1614, In some embodiments, the cited reference
data including metadata may be stored off-device; for example, in a component of the
comprehensive reference management system {e.g., EndNote™ Web) for later retrieval, email

and/or printing.

[00106] Figure 17 flowchart illustrating an exemplary image-based reference refrieval

process 1700 that can be implemented in accordance with exemplary emnbodiments of the
present disclosure., At step 1782, a user’s portable computing device can download and

3

install a mobile application {c.g, a client-side application specific

et

o the reference
manageroent systern).  Aller the application is downloaded the user can create an account
with the reference management. These steps are known to those of skill in the art and will
not be discussed in further detail. In some cmbodiments, the communications between the
reference management system and the portable computing device are carried out using XML
Remote Procedure Call over Secured Socket Layer (XRPC over 55L), and the authorization
responses and requests use the open authorization (OQAuth) protocol using the portable
computing device’s mobile station D (MSHD).  In one embodiment, authentication and
registration subsystems (not shown)} of the reference management system (e.g., Thomson
Reuters” Web of Knowledge research platform), and a user rights management and
authentication system {¢.g., Valve Corporation’s STEAM solution) register and authenticate

the portable computing device.

[00107] After mobile application installation and authentication, the user can capture an
image of a portion of a written work inciuding a unigue alphanumeric identifier using the

34



WO 2014/100172 PCT/US2013/076115

portabic computing device at siep 1704, At step 1706, the captured image can be forwarded
to a system component that executes a character recognition process to convert the captured
imaged into machine-encoded data or text, and at step 1708, the unique alphanumeric

identitiier is extracted from the machine-encoded data or texi.

[00108] At step 1710, the extract unmique alphamumeric identifier is compared against data
and information stored in one or more authority databases. It the extracted identific

compares favorably with the data and information stored in the one or more authority
databases (step 1712), the associated cited reference data is retrieved from the authority
database(s) at step 1714 and provided along with the associated metadaia to the portable
computing device for display at step 1716, Otherwise, the user may be sent an error message
and/or may be prompied to modify the scarch criteria at step 1718, The data and information
provided by the systern may be stored off-device for later use and retrieval by the user. In
one embodiment, the data and information is provisioned or customized and stored in a

reference Hbrary component in Thomson Reuters” EndNote publishing solution.

[00109] Various features of the system may be implemented in hardware, software, firmware
or a combination thereof, For example, some features of the system may be implemented in

oniC or more computer programs executing on programmable computers.

[00110] Each program may be implemented in a high level procedural or object-oriented

programming language to communicate with a computer system or other machin

[00111] Furthermore, cach such computer program may be stored on a non-trangitory storage
medium such as read only-memory (ROM) readable or executable by processing deviee, for

configuring and operating the computer to perform the functions described above.

[00112] The foregoing description of the specific embodiments of the subject maiter
disciosed herein has been presented for purposes of llustration and deseription and is not
intended to limit the scope of the subject matter set forth herein. 1t is fully contemplated that
other various embodiments, modifications and applications will become apparent 1o those of
ordinary skill in the art from the foregomg description and accompanying drawings. Thus,
such other embodiments, modifications, and applications are intended to fall within the scope
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of the foilowing appended claims.  Further, those of ordinary skill in the art will appreciate
that the embodiments, modifications, and applications that have been deseribed herein are in
the context of particular environment, and the subject matter set forth herein is not mited
thereto, but can be beneficially applicd in any number of other manners, environments and
purposes. Accordingly, the claims set forth below should be construed in view of the fidl

breadth and spirit of the novel features and technigues as disclosed herein.
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What is claimed is:

I, A method of implementing image-based retrieval of a cited reference in a written work
comprising:

prograromatically corparing, by a computer system, a unique alphanumeric identifier
extracted from an image taken of a portion of a written work to stored identifiers in an
authority database in response to a request received from a portable computing device having
a display, at least one processor, a battery, and an image capture device, the tmage bein
captured by the fraage capture device;

executing code o retrieve, from the authority database, cited reference data in
responsc to a favorably comparison of the unique alphanumeric identifier to at least one of
the stored identifiers associated with a reference stored in the authority database; and

providing the cited reference data from the computer system to the portable

ing device for output on the display of the portable computing device.

2. The method of claim [, further comprising extracting the unigue alphanumeric identifier
upon execution of a character recognition process, the character recognition process
including at lecast one of an optical character recognition (OCR} process, an intelligent

character recognition (ICR) process, or an mtelligent word recognition (IWR) process.

3. The method of claim 1, wherein the unigque alphanumeric identifier is a digital object
identifier.

-

4. The method of claim 3, wherein written work is a scholarly reference publication, the

image includes text of the scholarly reference publication, the unique alphanumeric identifier

includes alphamimeric characters exiracted from the text included in the image.

5. The method of claim 1, further comprising:
extracting the unique alphenumeric identifier upon execution of a character
recognition process by the portable computing device; and

parsing alphanumeric characters extracted from the image to obtain the wnique
alphanumeric identifier.

3
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6. The method of claim 1, further comprising:
extracting the unique alphanomeric identifier upoen execution of a character
recognition process by the computer system; and

parsing alphanumeric characters extracted from the image to obtain the wnique
alphanumeric identifier.
7. The method of claim 1, further comprising:

extracting the unique alphanomeric identifier upoen execution of a character
recognition process by a sccond computer system; and

parsing alphanumeric characters extracted from the image to obtain the wnique
aiphanumeric identificr.

8. The method of claim 1, further comprising:

receiving at the computer systern, a further request  from the portable coroputing
device if the unigue alphanumeric identifier does not compare favorably with the siored
identifiers 1n the authority database, the further request including modified search criteria;
and

scarching the authority database based on the modified search criteria.

9. The method of claim 1, further comprising:

applying an authorization process in order to determine an authorization level of a
user of the poriable computing device; and,

providing a first subset of the cited reference data from the computer system based on
a first level of authorization of the user and a second subset of the cited reference data based

on a second level of authorization of the user.

10. The method of claim @, wherein the first and second authorization levels are based on a

subscription service level.

1. The method of claim 1, further comprising:
applying an authorization process in order to determine whether a user of the portable

compiting device is an authorized user; and,
38
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optimizing the cited reference data for display on a portable computing device if the

user of the portable computing device is avthorized.

12, The method of ¢laim 12, wherein the user is avthenticated based on a subscription status.

13, The method of claim 1, wherein the cited reference data comprises at least one of title,

author, and publication year.

14. The method of claim 1, further comprising receiving from the portable computing device

the cited reference data for storage in a reference management System.

15, The method of claim 14, wherein the reference management sysiem is integrated with the

computer system.

16, The method of claim 14, wherein the reference management system includes a web-
based user interface.
17, A computer sysiem for implementing image-based retrieval of a cited reference in a
written work comprising:
one or more computing devices, the one or more servers including at least one
processing device and at least one non-transitory computer-readable medium storing
instruction being executed by the at least one processing device to:
programmatically compare a unigue alphanumeric identifier extracted from an
image taken of a portion of a wrilten work fo stored identifiers in an authority
database in response to a request received from a portable computing device having a
display, at least one processor, a battery, and an image capture device, the image
being captured by the image capture device;
retrieve, from the authority database, cited reference data in response o a
favorably comparison of the unique alphanumeric identifier to at least one of the
stored identificrs associated with a reference stored in the authority database; and
provide the cited reference data from the one or more computing devices o

the portable computing device for output on the display of the portable computing

device.
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o

% The system of claim 17, wherein exccution of the instructions by the at least one
processing device causes the at least one processing to:

extract the unique alphanumeric identifier apon exccution of a character recognition
process by the computer system; and

parse alphanumeric characters extracted from the image to obtain the umque
alphanumeric identifier

19. A portable computing device for implementing image-based retrieval of a cited reference
n a written work from an authority database, the comprising:

a non-transitory computer-readable medium  storing executable instructions to
facilitate an image-based retrieval of a cited reference in a written work from an authority
database

an image capture unit configured to capture an image of text included in the written
work:

a processing device operatively coupled to the image capture unit and the non-
transitory compuier-readable mediur, the processing device being programmed o execule
the executable instructions to:

interact with the image capture unit 1o receive the image of the text included in
the written work;

extract a unique alphanumeric identifier from the image based on a character
ecognition process performed on the image to convert the text in the image into a
maching-readable format;

output a request including the anique alphanumeric identifier to a refercnce

management system for retrieval of cited reference data from the suthority database;

receive the cited reference data stored the authority database in respouse 1o a
favorable comparison of the umique alphanomeric identifier with a stored identifier in
the authority database;

a batiery configured to supply power 1o the non-transitory computer-readable media,

the fmage capture unit, and the processing device.

20. The poriable computing device of claim 19, wherein the portable computing device
comprises at least one of a mobile phone or a tablet computing device.
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