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MOBILE-ENABLED SYSTEMS AND PROCESSES
FOR INTELLIGENT RESEARCH PLATFORM

RELATED APPLICATIONS

[OOOi] The present application claims priority to U.S. Provisional Patent Application Serial

No. 61/738.725. filed on December 18, 2012, and U.S. 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 itself, or of the patent application as it appears in the files of the United

States Patent and Trademark Office, but otherwise reserves ail copyright rights whatsoever.

TECHNIC AL FIELD

[0003] Exemplary embodiments of the present disclosure relate to intelligent research

platforms such as those including research 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 a h orit at e databases accessible through intelligent research platforms.



[0005] BACKGROUND

[0006] Mobile technology is dramatically changing the manner by which people access and

consume data and information as well as their expectations with regard to technological

capabilities surrounding the mobile paradigm. Consumers of data and information are

demanding "always-on," on-the-go, connectivity, and faster and seamless access to data and

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

subnotebooks and other portable devices is simultaneously driving and answering this

demand as improvements i infrastructure strive to keep up. The consumer expectation is

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

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

[0007] in addition to changing the manner in which data and information is obtained, mobile

technology is also simultaneously driving and answering 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 presented, submitted and published by society, industry 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 a sophisticated process and convention for documenting

research, supporting materials and organizing fields of study. In order to facilitate 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 which

advancements set forth in their written works are based. A "bibliography" may refer to either

of a complete or selective list or compilation of written works specific to an author, publisher

or given subject, or it may refer to a list or compilation of written works relied on or

considered by an author in preparing a particular written work, such as a paper, article, book

or other informational obj ect



[0009] "Citations" or "cited references," as included in any particular work or body of work,

is 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 confirm 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. Citations and bibliographies follow particular formatting conventions to enhance

consistency in interpreting the information. Each citation typically includes 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 often include a unique alphanumeric identifier known as a digital

object identifier ("DOI"). The DOI system was created by the International DOI Foundation

and has been adopted as an International Standard, ISO 26324. A DOI is a character string

that is used to uniquely identify electronic documents, including the aforementioned scholarly

written work of literatures. 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 DOI is unique and permanent for the document.

Thus, a DOI provides a more consistent and stable link for access and retrieval of the

document.

[001 i ] The aforementioned scholarly written works may be available through

comprehensive reference management systems, such as Thomson Reuters' Web of

Knowledge research platform. Such research platforms provide an integrated or integratable

system of research and authoring productivity software for use in conjunction with databases

of interest to provide access to a vast area of scholarly data and content. For example,

Thomson Reuters' commercially-available Web of Science*' solution provides citation

researching and analysis through bibliographic and citation content and information accessed

from commercial, proprietary databases as well as publicly-available citation databases, such

as CrossRef and PubMed. These reference management systems may farther integrate

authoring tools and solutions, for example, Thomson Reuters publishing solutions including

EndNote*, End ote Web*, and Reference Manager*', which are commercially available



solutions for creating, writing, publishing, and managing bibliographies, papers, publications,

and other scholarly documents.

[0012] In view of the increasing demand for "always-on," on-the-go, connectivity, and faster

and seamless access to data and information, improved mobile-enabled systems and

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

reference and/or other authoritative databases accessible through intelligent research

SUMMARY

[0013] Mobile workflow systems and processes are disclosed for providing enhanced access

to, and availability of, data information fro cited reference and/or other authoritative

databases accessible through intelligent research platforms. Exemplary embodiments of the

present disclosure can be utilized to implement image-based retrieval of cited reference data

from the authority database(s). image-based retrieval can include converting an image of text

included in a written work into a machine-readable format to facilitate extraction of a unique

alphanumeric identifier from the image, which ca be used to retrieve cited reference data

from the authority database(s)

[0014] n 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

includes programmatically comparing, by a computer system, a unique alphanumeric

identifier extracted from an image taken of a portion of a written work to stored identifiers i

an authority database i response to 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. The method also includes executing code to retrieve, from the authority

database, cited reference data i response 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 computing device for output on the display of the portable computing

device.



[0015] In accordance with embodiments of the present disclosure, a computer system for

implementing image-based retrieval of a cited reference in a written work is disclosed. The

computer 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

medium storing instruction 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 i response to 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 farther causes the processing device to

retrieve, fro the authority database, cited reference data i response 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 provide the cited reference

data from the one or more computing devices to the portable computing device for output o

the display of the portable computing device.

[0016] In accordance with embodiments of the present disclosure, a portable computing

device for implementing image-based retrieval 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 image capture unit, a processing device and a battery. The

non-transitory computer-readable medium stores executable instructions to facilitate 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 supplies power to the non-transitory computer-readable media, the image capture unit,

and the processing device. The processing device is operativeiy coupled to the image capture

unit and the non-transitory computer-readable medium and is programmed to execute the

executable instructions to interact 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 recognition process performed on the image to convert the text in the image

into a machine-readable format, output a request including the unique 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 to a



favorable comparison of the unique alphanumeric identifier with a stored identifier in the

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

[0017] In accordance with embodiments of the present disclosure, the unique alphanumeric

identifier can be extracted upon execution of a character recognition process that includes an

optical character recognition (OCR) process, an intelligent character recognition (ICR)

process, and/or an intelligent word recognition (IWR) process. Extraction of the unique

alphanumeric identifier from the image can be performed by a character recognition process

implemented by the portable computing device, the computer system, and/or a second

computer system that may be separate from or integrated with the computer system.

Alphanumeric characters extracted from the image can be parsed to obtain the unique

alphanumeric identifier. 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 image can include text of the scholarly reference

publication. The unique alphanumeric 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 title, author, and/or publication year information. The cited reference data can be

stored 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 identifier does not compare favorably with the stored identifiers in the authority

database, the further request including modified 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 A



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

first and second authorization levels can be based on a subscription service level and the user

can be authenticated based on a subscription status. The cited reference data ca 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

features will become apparent from the following detailed description considered in

conjunction with the accompanying drawings. It is to be understood, however, that the

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 understood from the

following detailed description when read with the accompanying Figures. In the drawings,

like reference numerals refer to like parts throughout the various views of the non-limiting

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

[0023] Figure 1 is a block diagram depicting an exemplary reference management

environment in accordance with exemplary embodiments of the present disclosure.

[0024] Figure 2 is a block diagram of a portable computing device that can be utilized 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 computing device that can be utilized to

implement a reference management system, or portions thereof, in accordance with

exemplary embodiments of the present disclosure.



[0026] Figures 4-9 depict schematic diagrams presenting configurations of hardware and

software components and services to implement a reference management environment in

accordance with exemplary embodiments of the present disclosure.

[0027] Figure 10 depicts an exemplary embodiment of online information-retrieval and

analysis components of a comprehensive reference management system in accordance with

exemplary embodiments of the present disclosure.

[0028] Figure 1 illustrates non- exhaustive examples of written works of literature that can

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

[0029] Figure 12 illustrates an exemplary image acquisiiion interface rendered on a portable

computing device in accordance with exemplary embodiments of the present disclosure.

[0030] Figures and 14 illustrate exemplary graphical user interfaces that can be rendered

on a display of a portable computing device in accordance with exemplary 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 retrieve and store citation reference data in

accordance with exemplary embodiments 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 embodiments 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 embodiments of the present

disclosure.

DETAILED DESCRIPTION



[0034] Exemplary embodiments of the present disclosure are directed to image based

retrieval of cited reference data in response to a captured image from a portion of a written

work that includes a unique alphanumeric identifier, which ca be utilized to retrieve one or

more references from an authority database. Exemplary embodiments of the present

disclosure provide an efficient approach to retrieval of cited reference data to provide users

demanding "always-on," on-tbe-go, connectivity, a faster and seamless interface to access

cited reference data.

[0035] Figure 1 is a block diagram depicting a exemplary reference management

environment 10 implemented in accordance with exemplary embodiments of the present

disclosure to facilitate searching, 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

unique alphanumeric identifiers) 102 included in a written work 104 (image -based reference

retrieval). Exemplary embodiments of the environment 10 can include a reference

management system 100 tha can be implemented using hardware, software, and/or a

combination thereof. As one example, in some embodiments, one or more computing

devices can be programmed and/or configured to implement exemplary embodiments of the

system 100 or portions thereof. The system 100 can include a user interface 10 that is in

communication with an image capture engine 120, which controls an image capture device

122; a recognition engine 130; a heuristics engine 140; an extraction engine 0; a reference

manager 160 communicatively coupled to authority database(s) 162; a personal reference

library 170: a full text database 180: and a transaction/subscriber engine 190.

[0036] The unique alphanumeric identifier 102 can be a string of alphanumeric characters

(e.g., text and numbers). In exemplary embodiments, the unique alphanumeric identifier 102

can be, for example, a digital object identifier ("DO ), an International Standard Book

Number (ISBN), a Pubmed Identifier/Pubmed Central identifier, a CAS Registry number,

and/or any other suitable unique alphanumeric identifiers that can be utilized to 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. A

Pubmed Identifier/Pubmed Central Identifier is a document identification schema for the

Pubmed database of the U.S. National Library of Medicine. A CAS Registry number is a

chemical abstract identification number for a commercial chemical abstracts database from



the American Chemical Society. The term "alphanumeric" is used broadly herein to refer to

unique identifiers formed of letter/characters from one or more origins or alphabets (e.g.,

Latin, Chinese, Japanese, etc.), numbers/ digits from one or more origins (e.g., Arabic), and/or

a combination of letters/characters and numbers/digits.

[0037] The written work 4 can be any written work of literature that incorporates a unique

alphanumeric identifier that can be used to identify and/or retrieve a reference to and/or

within the written work of literature. For example, the written work 104 can be an article

(e.g., academic article, industry article, journal article), book, periodical, thesis, dissertations,

grant proposals, patent applications, patents, and the like. The unique alphanumeric

identifiers 102 can be embedded on or in the written works 4 and can be surrounded by or

incorporated into the content of the written works 104 such that an image capture of the

unique alphanumeric identifier 102 can also include other content of the written work 104

such that the unique alphanumeric identifier may need to be distinguished from the other

content and extracted independently from the other content.

[0038] The user interface 0 can be programmed and/or configured to provide one or more

graphical user interfaces (GUIs) 112 through which a user can interact with the system 1 0

The GUIs 1 2 displayed to users can include data entry areas to receive information from the

user; user-selectable elements or areas that can be selected by the user to cause the system

100 to perform one or more operations, functions, and/or processes; and/or can include data

outputs to displa 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 reference library 170, the full text database 0, and the

transaction engine 190.

[0039] The image capture engine 20 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 unique alphanumeric 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 1 , which can display the image to the user and/or

provide the image as an input to the recognition engine 130. In some embodiments, the

image can be automatically provided to the recognition engine 30 and/or can be provided to



the recognition engine 130 in response to an input from the user received via the user

interface 110. n some embodiments, the image capture engine 120 ca provide the image to

the recognition engine 140 directly.

[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 10. exemplary

embodiments, the recognition engine 130 can be programmed and/or configured to convert

the captured image into machine-encoded data or textual elements. The recognition engine

130 can utilize optical character recognition (OCR) processes, intelligent character

recognition (ICR) processes, and/or an intelligent word recognition (IWR) processes to

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

[0041] The data/textual elements can be provided to the heuristics engine 140, which can be

programmed and/or configured to perform one or more processes to identify the unique

alphanumeric identifier 102 formed by the extracted data/textual elements. For example, the

heuristics engine 140 can be programmed and/or configured to recognize patterns and/or

signatures associated with one or more types of unique alphanumeric identifiers to identify a

unique alphanumeric identifier formed by at least some of the data/textual elements extracted

from the captured image. As one example, the heuristics engine 140 can search the

data/textual elements for groups of data/textual elements haying a quantity of elements that

corresponds to a quantity of elements in one or more specified types of unique alphanumeric

identifiers and/or can identify whether the elements in each identified group include a

specified type of data/textual elements 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

elements extracted from the captured image. In some embodiments, the heuristics engine 140

can be programmed and/or configured to limit searching to a specific subset of fields within

specific auihority databases based on the patterns found in the data/textual elements extracted

from the captured image.

[0042] The extraction engine 150 ca be programmed and/or configured to extract the

unique alphanumeric identifier from the data/textual elements. For example, heuristic engine

140 can provide the extraction engine 150 with the unique alphanumeric identifier 02 based



on the processes performed by the heuristic engine 140 and the extraction engine 150 can

provide the unique alphanumeric identifier to the user interface 10, which can display the

unique alphanumeric identifier to the user and/or can provide the reference management

system 160 with the unique alphanumeric identifier 102. n some embodiments, the

extraction engine 150 can receive the data/textual elements from the recognition engine 130

directly and can be programmed and/or configured to identify and extract the unique

alphanumeric identifier 102 from the data/textual elements.

[0043] in exemplary embodiments, the extraction engine 150 ca be programmed and/or

configured to execute code or scripts that are used to parse the extracted textual/data elements

to determine whether a unique alphanumeric identifier is present in a captured image. For

example, the extraction engine 150 ca determine whether there are any unique alphanumeric

identifiers that correspond to one or more predefined types of unique alphanumeric

identifiers. If so, the extraction engine can provide the user interface 10 with the unique

alphanumeric identifier, which can provide the unique alphanumeric identifier to the

reference manager 160 to facilitate retrieval of bibliographic information associated with the

unique alphanumeric identifier and/or to facilitate retrieval of a full text version of a reference

associated with the unique alphanumeric identifier. n some embodiments, the extraction

engine 150 ca provide the unique alphanumeric identifier to the reference manager 160

directly. If a unique alphanumeric identifier is not detected, the extraction engine 150

provide a notification to the user interface that a unique aiphanumeric identifier was not

detected or that the process to 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 unique aiphanumeric 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 alphanumeric 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 un ue 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 alphanumeric



identifier as well as other parameters to facilitate retrieval not only of reference

corresponding to an exact match between the unique alphanumeric identifier and the stored

identifier, 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 haying 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 unique alphanumeric identifier 102, or both,

which can be provided to the user interface 0 for display to the user. If the reference

manager 160 does not return any references based on the search, the reference manager 160

can instruct the user interface that no results were found and the user interface 1 0 can be

programmed 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 information that can be utilized by the reference manager 160 to query the

authority database(s) 162 for references.

[0045] The authority database(s) 162 can include proprietary and/or public databases in

which unique alphanumeric identifiers are assigned to data structures including

bibliographic information and/or full written works, which can be utilized to consistently,

uniquely, and unambiguously identify the bibliographic information and/or the full written

works. Bibliographic information and full-text versions of written 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

similar 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 Knowledge, Cortellis, Biological Abstracts, and/or Thomson Reuters

Innovation provided by Thomson Reuters, as well as, PubMed from the National Center for

Biotechnology Information (NCBI), AMJUR, Crossref.org, 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 interface 10 and/or can

retrieve a full text version of the reference fro the full text database 180. The personal



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 returned by the search performed by the

reference manager 160. In some embodiments, the reference manager 160 can automatically

store the reference(s) returned by the search in the personal reference library and/or can

automatically query the full text database 0 to retrieve and return the full text version of the

reference to the user.

[0047] in some embodiments, a fee may be associated with access the reference manager

60, the personal data library 170, and'or the full text database 80. these embodiments,

the user interface 1 0 can interact with a transaction engine 190. The transaction engine 1 0

can be programmed and'or configured to facilitate payment of fees to permit access to tire

reference manager 1 0, the personal reference library, and/or the full text database 80. For

example, a user can interface with the system 100 via the user interface 0, 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 embodiments, the full text

database 180 can also be an authority database.

[0048] 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 smartphone, tablet, subnotebook, laptop, personal

digital assistant (PDA), and 'or any other suitable portable computing device that includes or

can be operatively connected 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/storage 206 in the form a non-

transitory computer-readable medium, an image capture unit 208, a display unit 210, a battery

212, and an radio frequency transceiver 214. Some embodiments of the portable computing

device 200 can also include other common components commonly, such as sensors 216,

subscriber identity module (SIM) card 2 8, audio components 220 and 222, and power

management circuitry 224.



[0049] The memory 206 can include any suitable, non-transitory computer-readable storage

medium, e.g., read-only memory (ROM), erasable programmable ROM (EPROM),

electrically-erasable programmable ROM (EEPROM), ash memory, and the like n

exemplary embodiments, an operating system 226 and applications 228 can be embodied as

computer-readable/executable program code stored on the non-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 appiications 228 can include an image application

configured to 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 engines 130, 40, and/or 150. While memor is depicted as a single

component those skilled i the art will recognize that the memory can be formed from

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

[0050] The processing device 2.04 can include any suitable single- or multiple-core

microprocessor of any suitable architecture that is capable of implementing and/or facilitating

an operation of the portable computing device 200. For example, to perform an image

capture operation, transmit the captured image (e.g., via the RF transceiver 214),

transmit/receive a unique alphanumeric identifier included i the captured image (e.g., via the

RF transceiver 214), display data/information including GUIs 2 of the user interface 1 0,

captured images, unique alphanumeric identifiers, bibliographic inforrrsation, full text

versions of references, and the like. The processing device 204 can be programmed and/or

configured to execute the operating system 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, bibliographic

information, full text versions of references, and/or any other suitable information/date that

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

[0051] The RF transceiver 214 can be configured to transmit and/or receive wireless

transmissions via an antenna 215. For example, the RF transceiver 2 4 can be configured to

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



and/or unique alphanumeric identifiers included in the captured images, directly or indirectly,

to o e or more servers and/or to receive data/information, such as a unique alphanumeric

identifier, bibliographic information corresponding to a unique alphanumeric identifier,

and/or full text versions of references corresponding to unique alphanumeric identifiers,

directly or indirectly, from one or more servers. The RF transceiver 4 can be configured to

transmit and/or receive information having at a specified 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 interfaces to a

user and in some embodiments can provide a mechanism 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 may be implemented 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 (e.g., GUIs 2) that may be provided in

accordance with exemplary embodiments.

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

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

exemplary embodiments, the power source 2.12 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 portable computing device ca implement an OCR. or

other character/word recognition process via an execution of the image capture engine 120

and/or an execution of one of the applications 228. In these embodiments, the image capture

unit 208 can include a pre-processing character recognition and data element extraction unit

as part of the image capture engine 1 0 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 extracted text/data elements. In some

embodiments, the portable computing device 200 can include an image characterization unit

230 utilized by the processing device 204 to determine the "texture" of the document whose

image is being captured (e.g., type of paper). In response to this determination, the

processing device 204 can assign an appropriate imaging algorithm to the image capture to



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 100 or portions

thereof n the present embodiment, the computing device 300 is configured as a server that

is programmed and/or configured to execute one of more of the operations and/or functions

of the reference management system 100 and to facilitate communication with a portable

computing device, such as embodiments of the portable computing device 200. The

computing device 300 includes one or more non- ra tory computer-readable media for

storing one or more computer-executable instructions or software for implementing

exemplary embodiments. The non-transitory computer-readable media may include, but are

not limited to, one 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 programmable processor 302 and associated core 304, and

optionally, one or more additional configurable and/or programmable processors) 302' and

associated core(s) 304' (for example, in the case of computer systems haying 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 processors) 302' may each be a single core processor or multiple core

(304 and 304') processor.

[0056] Virtualization may be employed 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 to be using only one computing resource rather than multiple computing resources.

Multiple virtual machines may also be used with one processor.



[0057] Memory 306 may include a computer system memory or random access memory,

such as DRAM, SRAM, EDO RAM, and the like. Memory 306 may include other types of

memory as well, or combinations thereof.

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

a hard-drive, CD-ROM, mass storage flash drive, or other computer readable media, for

storing data and computer-readable instructions and/or software that can be executed by the

processing device 302. to implement exemplary embodiments of the system 100 described

h r i

[0059] The computing 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 including, but not limited to, standard telephone lines, LAN or WAN links (for

example, 802.1 1, Tl, T3, 56kb, X.25), broadband connections (for example, ISDN, Frame

Relay, ATM), wireless connections (including via cellular base stations), controller area

network (CAN), or some combination of any or all of the above. The network interface 2

may include a built-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, exemplary embodiments of the

computing device 300 can be any computer system, such as a workstation, desktop computer

or other form of computing or telecommunications device that is capable of communication

with other devices either by wireless communication or wired communication and that has

sufficient processor power and memory capacity to perform tire operations described herein.

[0060] The computing device 300 may an any server application 316, such as any of the

versions of server applications including any Unix-based server applications, Linux-based

server application, any proprietary server applications, or any other server applications

capable of running on the computing device 300 and performing the operations described

herein. An example of a server application that can run on the computing device includes the

Apache server application.



[0061] Figure 4 is a schematic diagram presenting a system configuration of and software

components/service to implement an exemplary embodiment of the system 0 in a client-

server environment 400. As shown in Figure 4, the environment 400 includes a server 410

operatively coupled to (portable computing device) clients 420-422 via a communication

network 450, which can be any network oyer which information can be transmitted 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),

local 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 ca be implemented by the server 410.

The server 4 0 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 facilitate image-based retrieval of

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

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

[0063] As shown in Figure 4, the clients 42.0-422 can each include a client side application

423 programmed and/or configured to interact with the server 410 to access and execute the

environment 100. In some embodiments, the client-side application 423 implemented by one

or more of the clients 420-42.2 can be a web-browser capable of navigating to one or more

web pages hosting GUIs of the system 100. n some embodiments, the client-side application

423 implemented b one or more of the clients 420-422 can be an application specific to the

system 100 that is installed on the clients 420-422 to pennit interaction with the system 00

being executed by the server 0

[0064] In an exemplary operation, the clients 420-422 can be operated by users to capture

images of portions of written work that include unique alphanumeric identifiers 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 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 image to the server 4 0 (either wirelessly or through a wire) via the



communication network 450. The system being executed by the server can convert the

captured imaged into machine-encoded data or textual elements, which can be parsed to

detect unique alphanumeric identifiers included in the captured image. n some

embodiments, heuristics can be used to perform an analysis of the data/textual elements to aid

in the detection of the unique alphanumeric identifiers. If a unique alphanumeric identifier

has been detected, the system 100 can instructed the server 410 to display the unique

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 M l text databases (e.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 confirmation from the user and/or automatically (e.g., without requiring

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 42.0-422 via the server 410. The users can

control the clients 420-422 to view the bibiiographic information and/or full text, save the

bibliographic information and/or full text to the users' personal reference library maintained

by the system. n some embodiments, the system provides the user with the bibiiographic

information by default and the user must separately request the full text version of the

reference.

[0066] Figure 5 is a schematic diagram presenting a system configuration of and software

components/service to implement an exemplary distributed embodiment of the system 100 in

a client-server environment 500. 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 a manner similar to the

computing device 300 of Figure 3.

[0067] In an exemplary embodiment, the system 00 can be distributed across the servers

510-512. For example, the server 510 can implement the user interface 110, the server 5 1

can implement the recognition engine 0, 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 text database(s) 0, and



the transaction-'subscriber engine 90. 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 ca

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 facilitate image-based retrieval of bibliographic

information and/or full text versions of references associated with a unique alphanumeric

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

[0068] An exemplary operation of the distributed syste 100 shown in Figure 5 is similar 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 5 0 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

image to the server 510 (either wirelessly or through a wire) via the communication network

450 and the server 5 0 can be programmed and/or configured to transmit the captured image

to the server 4 for processing. In some embodiments, the client side application 423 can be

programmed and/or configured to transmit the captured image to the server 511 without first

transmitting the captured image to the server 510. The server 411 can execute the engine

130, 140, and 50 to convert the captured imaged into machine-encoded data or textual

elements, which can be parsed to detect unique alphanumeric identifiers included in the

captured image, which can be submitted to the reference manager 160 being executed by the

server 412. If a unique alphanumeric identifier has been detected, the reference manager can

instruct the server 410 to display the unique alpha eric identifier to the user via a GUI for

confirmation.

[0069] The reference manager 60 can interface with one or more authority databases and/or

full text databases to retrieve bibliographic information and/or a M l text version of the

reference associated with the unique 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 60 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 420-42.2 via the server 410. The users can control the clients

420-422 to 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 server

12. In some embodiments, the reference manager 160 provides the user with the

bibliographic information by default 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

components/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 system 100 As shown in Figure 6, the environment 600 includes the servers - and

612 operatively coupled to the clients 420-421 and the client 622 via the communication

network 450. Embodiments of the server 612 can be implemented in a manner similar to the

computing 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] n an exemplary embodiment, the system 100 can be distributed across the servers

5 0-5 and 6 2 as described above in Figure 5 except that the authority databases 162,

personal reference library 170, full text databases 180, 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 each include a client side application 623 that

is programmed and/or configured to be specific to the system 100 (e.g. a mobile application

for the system 100) that includes the user interface 1 0, the recognition engine 130, the

heuristics engine 140, and the extraction engine 150. The client 622 can be programmed

and/or configured to interact with the server 510 and together the client 622 and the server

612 can form an embodiment of the system 100, while the clients 420-421 operate as

described with respect to Figure 5.

[0072] In an exemplary operation, the client 622 can be operated by a user to capture an

image of a portion of written work of literature that include at least one unique alphanumeric

identifiers associated with the written work of literature or references cited within the written

work of literature. For example, the client 62.2 can execute the user interface 1 0 to display a

GU 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 b converting the captured imaged into



machine-encoded data or textual elements and parsing the data/textual elements. The user

interface can be executed by the client 622 to display the unique alphanumeric identifier to

the user via a GUI for confirmation.

[0073] After the unique alphanumeric identifier is detected, the clients 622 can transmit the

unique to the server 612 (either wirelessiy or through a wire) via the communication network

450 and the server 612 can be programmed and/or configured to process the unique

alphanumeric identifier by executing the reference manager 160. The reference manager 60

can interface with one or more authority databases 162 and'or full text databases 190 to

retrieve bibliographic information and/or a full text version of the reference associated with

the unique alphanumeric identifier. Once the reference manager 160 retrieves the

bibliographic information and/or full text, the bibliographic information and/or full text ca

be made available to the user via a GUI displayed in the client device 622 via the user

interface 10. The users can control the client 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. n some embodiments, the reference manager 1 0 provides the user

with the bibliographic information by default and the user must separately request the full

text version of the reference maintained by the full text database 1 0

[0074] Figures 7-15 are generally directed to a non-limiting example of implementing a

reference management environment in accordance with exemplary embodiments of the

present disclosure with respect to the Web of Knowledge research platform. While Figures

7-15 describe a non-limiting 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

environment in which unique alphanumeric identifiers identifying a written work or a

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

[0075] Figure 7 is a schematic diagram presenting a system configuration of hardware and

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

management environment 700. A portable computing device 210 can communicate with a

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

computing device 2 0 can be a smartphone, tablet, subnotebook, laptop, personal digital



assistant (PDA), and/or any other suitable portable computing device that includes or can be

operaiively connected to an image capture device (e.g., image capture device 122) and can be

programmed and/or configured to communicate with servers of the reference management

system 71 over a communications network. The portable computing device 210 and one or

more servers of the reference management system 7 0 can be programmed and/or configured

to communicate using one or more transports layers and encoding methods, such as

extensible Mark-Up Language - Remote Procedure Call (XML-RPC) implementation, an

XML Remote Procedure Call (XRPQ over Secure Socket Layer (SSL) implementation, a

XML over Hypertext Transfer Protocol (HTTP) communication implementation, Simple

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

[0076] As shown in Figure 7, the system 7 can include 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 to interact with the

environment 700 (e.g., based on a usemame and/or password entered into the portable

computing device). The authentication process can be applied to the user prior to allowing to

access the system 710. The authentication may require registration with a component of the

system 710, such as the reference management component of the environment (e.g., Thomson

Reuters' EndNote ® Web). n some embodiments, after the user has been authenticated or

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 n some embodiments, the user may not be required to

download and utilize a client-side application specific to the system 710, but instead may

utilize a web browser application on the portable computing device 2.10. n some

embodiments, the authentication process can be implemented prior to receiving a request

including a captured image.

[0077] In exemplary embodiments, the authentication module 712 can be configured to

execute an authorization process to determine whether a user of the portable computing

device is an authorized user and/or to determine an authorization level of a user of the

portable computing device. For example, in some embodiments, the user can be authorized

and/or authenticated base on a subscription status associated with the user (e.g., is the user a



subscriber and is the user's account current). User accounts can have different subscription

level that can determine which authority databases are available to the user and/or which

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

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

cited reference data from the reference management system 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 retrieve via the environment 700. Upon a

determination that the request is authorized, the authentication module 712 can interface with

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 interface with one or more

authority databases 718, a throttling module 714, and an electronic commerce (e-commerce)

module 716.

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

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

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

databases 720 internal to the system 710 and/or one or more of the authority databases 7 8

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

system 710 has access. One or more of the authority databases 7 8 can return one or more



results based on the unique alphanumeric identifier, and the results can be transmitted from

the system 710 to the portable computing device 0.

[0080] The throttling module 714 can be programmed and/or configured to manage

incoming traffic to the environment 700 to provide a mechanism to control 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 control throttle

of the module 714 ca be automatically enabled when the number of anonymous users

currently visiting the site exceeds the specified threshold. The congestion control throttle can

be automatically enabled when the number of authenticated users currently visiting the site

exceeds the specified threshold.

[0081] The e-commerce module 7 can be programmed and/or configured to implement an

embodiment of the transaction engine (Figure 1) to facilitate financial transactions between

the system 710 and the portable computing device . For example, the system 710 may

require that users in the environment 700 have a subscription to access the system 710, may

charge a fee for each search request received by the system 71 , and/or may charge a fee if

the user wishes to access a full-text version of a written work corresponding to a unique

alphanumeric identifier included in the request.

[0082] The modules and/or databases described with respect to Figure 7 can each be

implemented as servers in the system 7 . in some embodiments, one or more of the

modules and/or databases can be incorporated or integrated into a server such that the server

implements more than one of the modules.

[0083] While the system 710 of the present embodiment performs the character recognition

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 embodiments, the request provided by the user can include the extracted unique

alphanumeric identifier and/or the machine-encoded data or text from the image.



[0084] Figure 8 is a schematic diagram presenting a system configuration of hardware and

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

management environment 800, which can mclude a comprehensive reference management

system 802, such as the Web of Knowledge research platform from Thomson Reuters. In the

present embodiment, the portable computing device 210 can communication with the

environment 800 via the communication network 250. The system 802 can mclude a server

farm 804 including servers 806 executing code for the reference management system 802. In

one embodiment, the server farm 804 ca be programmed and/or configured to implement a

authentication process prior to allowing a user of the portable computing device 210 to access

the reference management system 802.

[0085] The authentication process may require registration with a component of the system,

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. If the server farm 804 operating in conjunction

with an authentication server 808 determines that the user is authorized to access the

reference management system 802, the server farm 804 ca return a Mobile Session Identifier

(MSID) to create a session between the portable computing device 10 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

application 0 that executes on the server farm 804 in the background of an exemplary

embodiment of the reference manager 812 and interacts 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 tangible 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 described herein. Bibliographic information and/or full-text

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

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



210 for example, in a component 814 of the comprehensi ve 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 farm 804. The application 16 can be utilized by the reference

management system 0 to ensure that the copyrights of written works are protected and/or

respected by users of the system 802, e.g., based on rights management data associated with

the written works.

[0088] Figure 9 is a schematic diagram presenting a system configuration of hardware and

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

management environment 900, which can be a comprehensive reference management, such

as the Web of Knowledge research platform from Thomson Reuters. The environment 900

can be implemented in a substantially similar manner as the environment 800 of Figure 8,

except that the character recognition process can be implemented on server(s) 902 externally

from the server farm 804 and may be implemented within or externally to tire system 802.

[0089] Figure depicts an exemplary embodiment of online information-retrieval and

analysis components of a comprehensive reference management systems (e.g., Thomson

Reuters Web of Knowledge*) having a client-server architecture that includes a set of

databases 02 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 secondary 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 innovation 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 authorities to those offered by the primary database

1 06. In one embodiment, the secondary databases 08 can include, for example, a PubMed

database, a AMJUR database, and a Crossref.org database. The metadata databases 1 can

include, for example, citation relationships, abstracts, links, classification data, and other

source data associated with written works. As described herein, exemplary embodiments of



the present disclosure can include databases that include written works having content tha

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.

[0090] The databases 02 may be one or more electronic, magnetic, or optical data-storage

devices, include or are otherwise associated with respective indices (not shown). Each of the

indices includes terras and phrases in association with corresponding document addresses,

identifiers, and other conventional information. The databases 1002 are coupled or

coupieable via a wireless or wired communications network, such as a local-, wide-, private-,

or 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, remote-invocation 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 102.0, a memory module 1022, a

subscriber database 1024, a primar search module 1026, metadata research module 28,

and a user-interface module 1030. The processor module 1020 may include one or more

local or distributed processors, controllers, 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,

administering, and managing pay-as-you-go or subscription-based access of databases 1002.

The subscriber database 1024 may include one or more user preference (or more generally)

user data structures. n one embodiment, one or more aspects of the user data structure relate

to user customization of various search and interface options. To this end, some

embodiments of the present disclosure can include user profile information such as

biographical information, institution association (e.g., university, corporation, society, etc.),



area of practice or study or research (e.g., asthma, allergy), and prior publications. User data

may be used to authenticate user credentials and grant access to subscriber-based resources or

work spaces. For seamless access across multiple platforms and/or services or resources an

integrated credentiaiing service may be used, e.g., Thomson Reuters' OnePass solution.

[0093] The primary search module 1026 can include one or more search engines and related

user-interface components, for receiving and processing data against one or more of the

databases 002. In some embodiment, one or more search engines associated with search

module 1026 provide Boolean, term frequency - inverse document frequency (tf-idf), and/or

natural-language analysis capabilities. The secondary search module 1028 can also include

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

[0094] n some embodiments, the server system 1004 can include the citations

recommendation module 1030 to recommend citations to a user based on a request recevied

by the user via the portable computing device 210. For example, the user may capture an

image including a unique alphanumeric identifier that can be uti zed by the server to search

one or more of the databases 1002. n response to the search, 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 alphanumeric identifier, 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-

mtegration-toois (III) framework module 1040 (or software framework or platform). The

iT framework module can include machine readable and/or executable instruction 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 document-processing (or document

authoring or editing) applications, such as word processing applications, email applications,

presentation applications, and spreadsheet applications. n some embodiment, these

applications can be hosted on one or more accesses devices, e.g., the portable computing

device 0.

[0096] Figure 1 illustrates non-exhaustive examples of written works of literature 00 that

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



exemplary unique alphanumeric identifier 1102 in the form of a DOI is shown for one of the

written works 100. As shown i Figure 11, the unique alphanumeric identifier 1102 ca

included i the text of the written work. The text of the written work 00 can surround the

unique alphanumeric identifier 1102 such that it may not be possible or practical to only

capture the unique alphanumeric identifier 1102 in an image for use with exemplary

embodiments of the present disclosure. As described herein, exemplary embodiments of the

present disclosure can utilize heuristic processing to process machine-enabled data or text

resulting from a character recognition process being executed on a captured image and

distinguish the unique alphanumeric identifier from the surrounding text.

[0097] Figure 12 illustrates 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 portable computing device over the citation,

including a unique alphanumeric identifier 06 and take a picture by selecting the control

1204 to capture an image include the unique alphanumeric 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 character recognition process, such as a character

recognition process implemented by optical character recognition (OCR) software, intelligent

character recognition (ICR) software, intelligent word recognition (1WR) software, and the

like.

[0098] The character recognition software can include supporting scripts that are used to

parse the extracted text/data elements to determine whether a unique alphanumeric identifier

is present. f so, the unique alphanumeric identifier, bibliographic information related to the

unique alphanumeric identifier, and/or a full-text version of a reference related to the unique

alphanumeric identifier can be returned to the user. Otherwise, an indication that no unique

alphanumeric identifier was found or that the process to obtain the unique alphanumeric

identifier otherwise failed. Alternatively, or in addition, exemplary embodiments of the

present disclosure may communicate that an exact match has not been found and may suggest

possible alternates to the user via the portable computing device.



[0099] Figures 3 and 14 illustrate exemplary graphical user interfaces 1300 and 1400,

respectively, that can be rendered on a display of a portable computing device 1350 (e.g., a

smartphone, tablet) and that may be used in conjunction with exemplary embodiments of the

present disclosure. The GUIs 1300 and 1400 provide a search interface that allows a user of

the portable computing device 1350 interface with exemplary embodiments of the reference

management systems described herein. As one example, with reference to Figure 13, the

interface 1300 allows a user of the portable computing device 1350 to search at least one of

the one authority databases by specifying citation data, such as a title 1 02, 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 also 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 interface 1300 can be displayed to the user upon

selection of a manual search button 3 0 and the user can navigate to the interface 1202 of

Figure 12 upon selection of the scan button 1 2.

[00 100] In exemplary embodiments, the reference management systems and/or client-side

applications described herein can be executed to render the interface 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 unique alphanumeric identifier was included in the captured

image that is utilized to facilitate searching of the one or more authority databases and/or that

a unique alphanumeric identifier detected in a captured image does not match or relate to any

of the bibliographic information and/or full-text written works stored in the authority

databases. n some embodiments, the interfaces 1300 and/or 1400 can be provided to allows

the user to perform a manual search of the authority databases by entering search criteria such

as author information, publisher information, title information, publication year information,

a unique alphanumeric identifier, and the like.

[001 01] n some embodiments, the reference management systems and/or client-side

applications described herein can be executed to render the interface 300 and/or 1400 on a

display of the portable computing device 1350 and can automatically populate at least one or

more of the data entry/search fields for the user based on a unique alphanumeric identifier



included in a captured image to allow 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

su able citation data.

[00102] Figure 15 depicts an exemplary graphical user interface 1500 that can be rendered

on a display of the portable computing device 1350 (e.g., a smartphone, tablet) and that ay

be used in conjunction with exemplary embodiments of the present disclosure to retrieve and

store bibliographic information and/or fall-text versions of written works (collectively

reference data 1502) in a user's personal reference library 3504. For example, in an

exemplary embodiment, the interface 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 portable computing device 1350 and/or remote from the portable computing device

1350 for later retrieval, email and/or printing n exemplary embodiments, results from

search requests submitted by the user through, for example, the portable computing device

based on an acquired image of a unique alphanumeric identifier included in a

physical/tangible written work, can be stored in the user's personal library 1504 for

subsequent use.

[00103] 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 written work including a unique alphanumeric identifier.

At step 604, a character recognition process can be implemented on the image to extract the

unique alphanumeric identifier. Once the unique alphanumeric identifier is obtained, the

identifier is sent to a comprehensive reference management system (e.g., Thomson Reuters'

Web of Knowledge research platform) by the portable computing device at step 1606.

[00104] At step 1608, the reference management system execute code to ^grammatically

compare the received identifier against stored identifiers in at least one authority database

(e.g., Thomson Reuters Web of Knowledge and Web of Science databases and/or public

citation reference databases). If there is a favorable comparison (step 1610), cited reference

data including metadata is retrieved for the written work associated with the unique

alphanumeric identifier extracted from the image at step 6 2. (As set forth above, it will be



appreciated by those of skill in the art that a "favorable comparison" encompasses not only an

exact match of the extracted unique alphanumeric identifier and the stored identifier, but also

a less than exact match, where some degree or percentage of tolerance is allowed. n such a

case, the reference management system may communicate that an exact match has not been

found and may suggest possible alternates.)

[00105] If there is no favorable comparison (step 1610), the reference management system

can be executed to instruct a user interface to render a GUI on a display of the user's portable

computing device indicating that there was no favorable comparison and that the search

criteria (e.g., including the unique alphanumeric identifier) can be modified/edited and

resubmitted for another 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 1 flowchart illustrating an exemplary image-based reference retrieval

process 1700 that can be implemented in accordance with exemplary embodiments of the

present disclosure. At step 1702, a user's portable computing device can download and

install a mobile application (e.g., a client-side application specific to the reference

management system). After 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 embodiments, 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 SSL), and the authorization

responses and requests use the open authorization (OAuth) protocol using the portable

computing device's mobile station D (MSID). n 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 (e.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 including a unique alphanumeric identifier using the



portable computing device at step 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

identifier is extracted from the machine-encoded data or text

[00108] At step 1710, the extract unique alphanumeric identifier is compared against data

and information stored in one or more authority databases. If the extracted identifier

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 metadata to the portable

computing device for display at step 1716. Otherwise, the user may be sent an error message

and/or may be prompted to modify the search criteria at step 1718. The data and information

provided by the system may be stored off-device for later use and retrieval by the user n

one embodiment, the data and information is provisioned or customized and stored in a

reference library component in Thomson Reuters' EndNote publishing solution.

[001 09] 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

one or more computer programs executing on programmable computers.

[001 10] Each program may be implemented in a high level procedural or object-oriented

programming language to communicate with a computer system or other machine.

[001 1 ] Furthermore, each such computer program may be stored on a non-transitory storage

medium such as read only-memory (ROM) readable or executable by processing device, for

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

[001 12] The foregoing description of the specific embodiments of the subject matter

disclosed herein has been presented for purposes of illustration and description and is not

intended to limit the scope of the subject matter set forth herein. t is fully contemplated that

other various embodiments, modifications and applications will become apparent to those of

ordinary skill in the art from the foregoing description and accompanying drawings. Thus,

such other embodiments, modifications, and applications are intended to fall within the scope



of the following appended claims. Further, those of ordinary skill in the art will appreciate

that the embodiments, modifications, and applications that have been described herein are in

the context of particular environment, and the subject matter set forth herein is not limited

thereto, but can be beneficially applied in any number of other manners, environments and

purposes. Accordingly the claims set forth below should be construed in view of the full

breadth and spirit of the novel features and techniques as disclosed herein.



What is claimed is:

. A method of implementing image -based retrieval of a cited reference in a written work

comprising:

programmatically comparing, 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 image being

captured by the image capture device;

executing code to retrieve, from the authority database, cited reference data in

response 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

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

2. The method of claim i , further comprising extracting the unique alphanumeric identifier

upon execution of a character recognition process, the character recognition process

including at least one of an optical character recognition (OCR) process, an intelligent

character recognition (ICR) process, or an intelligent word recognition ( WR) process.

3. The method of claim 1, wherein the unique 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 alphanumeric characters extracted from the text included in the image.

5. The method of claim 1, further comprising:

extracting the unique alphanumeric identifier upon execution of a character

recognition process by the portable computing device; and

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



6 The method of claim 1, further comprising:

extracting the unique alphanumeric identifier upon execution of a character

recognition process by the computer system; and

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

7 The method of claim 1, further comprising:

extracting the unique alphanumeric identifier upon execution of a character

recognition process by a second computer system; and

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

8 The method of claim 1, further comprising:

receiving at the computer system, a further request from the portable computing

device if the unique alphanumeric identifier does not compare favorably with the stored

identifiers in the authority database, the further request including modified search criteria;

and

searching 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 a authorization level of a

user of the portable 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.

The method of claim 9, wherein the first and second authorization levels are based on a

subscription service level.

i 1. The method of claim 1, further comprising:

applying an authorization process in order to determine whether a user of the portable

computing device is an authorized user; and,



optimizing the cited reference data for display on a portable computing device if the

user of the portable computing device is authorized.

12. The method of claim 12, wherein the user is authenticated 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 reierence management system.

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

computer system.

. The method of claim 14, wherem the reference management system includes a web-

based user interface.

17. A computer system 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 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 image

being captured by the image capture device;

retrieve, from the authority database, cited reference data in response 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

provide the cited reference data from the one or more computing devices to

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

device.



8. The system of claim 17 wherein execution of the instructions by the at least one

processing device causes the at least one processing to:

extract the unique aiphanumeric identifier upon execution of a character recognition

process fay the computer system; and

parse alphanumeric characters extracted from the image to obtain the unique
alphanumeric identifier.

19. A portable computing device for implementing image-based retrieval of a cited reference

in 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 computer-readable medium, the processing device being programmed to execute

the executable instructions to:

interact 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
recognition process performed on the image to convert the text in the image into a

achine-readable format;

output a request including the unique 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 i response to a

favorable comparison of the unique alphanumeric identifier with a stored identifier in

the authority database;

a battery configured to supply power to the non-transitory computer-readable media,

the image capture unit, and the processing device.

20. The portable computing deyice of claim 19, wherein the portable computing device

comprises at least one of a mobile phone or a tablet computing deyice.
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