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(57) Abstract: One embodiment of the present invention provides a system for facilitating information in multiple languages based
on an optical code. During operation, the system scans an optical code accompanying a text phrase and receives a location of a con -
version server embedded in the optical code. The system then determines one or more target languages for obtaining the text phrase

o in the target languages and sends a query message to the conversion server based on the retrieved location. The query message com-
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prises a list of the one or more target languages.
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DISPLAYING INFORMATION IN MULTIPLE
LANGUAGES BASED ON OPTICAL CODE READING

BACKGROUND
Field
[0001] The present invention relates to the technical field of data processing, and in
particular, relates to a method and system for displaying information in one or more languages

based on optical code reading.

Related Art

[0002] With the development of information technology, information globalization has
become a mainstream trend in various countries and regions around the world. At present, users
may receive information in different languages from different sources (e.g., the Internet,
television programs, advertisements, etc.). Language translator applications are emerging for
allowing the users to understand the receiving information in a language of their preference
(which can also be referred to as the target language).

[0003] Typically, when needed, translator applications provide translations based on
image scanning. When a user observes a phrase in an unknown language, the user obtains an
image of the text of the phrase (e.g., using a cell phone) and provides the image to the translator
application. The translator application extracts the textual information from the image based on
an image identification technology and translates the information to a target language.

[0004] However, a number of issues can arise from translation based on scanned images.
For example, the original text can include a large number of characters, and a portion of the
original text may fall outside of the scanning range. As a result, the portion of text that falls
outside of the scanning range may not be scanned, leading to information loss and incomplete
translation. In addition, the scanning process requires higher precision; if the original text is
blurred or displayed in a special font, the original text can be difficult to scan and identify.
Furthermore, the optical character recognition (OCR)may lead to erroneous character

recognition of the original text.

SUMMARY
[0005] One embodiment of the present invention provides a system for facilitating

information in multiple languages based on an optical code. During operation, the system scans
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an optical code accompanying a text phrase and receives a location of a conversion server
embedded in the optical code. The system then determines one or more target languages for
obtaining the text phrase in the target languages and sends a query message to the conversion
server based on the retrieved location. The query message comprises a list of the one or more
target languages.

[0006] In a variation of this embodiment, the query message further comprises an optical
code identifier uniquely identifying the text phrase.

[0007] In a further variation, the optical code identifier is a digital object identifier (DOI).

[0008] In a variation of this embodiment, the system receives from the conversion server
a response message comprising one or more target phrases and displays the target phrases in a
display screen of the system. These target phrases are the text phrase in the target languages.

[0009] In a further variation, one or more of the target phrases are in an image format.

[0010] In a variation of this embodiment, the system identifies one or more target phrases
embedded in the optical code and displays the target phrases in a display screen of the system.
These target phrases are the text phrase in the target languages.

[0011] In a further variation, the system is precluded from constructing the query
message.

[0012] In a further variation, the system determines whether the query message should be
generated based on a user preference. The target languages in the query message are distinct
from the target language embedded in the optical code.

[0013] In a variation of this embodiment, one of the one or more target languages is a
default language associated with the system.

[0014] In a variation of this embodiment, the system determines one or more target
languages by translating the text phrase into a first target language from the list of one or more
target languages.

[0015] One embodiment of the present invention provides a system for facilitating
information in multiple languages based on an optical code. During operation, the system
receives from a user device a query message comprising a list of one or more target languages for
obtaining a text phrase in the target languages. The system retrieves one or more target phrases
from one or more data structures stored in a local storage device. These target phrases are the
text phrase in the target languages. The system then sends to the user device a response message
comprising the one or more target phrases.

[0016] In a variation of this embodiment, the one or more data structures are database
tables. The system then retrieves the one or more target phrases by generating a database query

based on information received from the query message obtaining the target phrases by applying
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the database query to the database tables.

[0017] In a further variation, the target phrases are mapped to an optical code identifier
uniquely identifying the text phrase in the database tables.

[0018] In a variation of this embodiment, if the system determines an unavailability of
text support for a target language, the system converts the target phrase of the target language to

an image format.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings herein, which are incorporated herein and constitute
a part of the specification, illustrate several exemplary embodiments of the present application
and together with the description serve to illustrate the present application, construing no
limitation to the present application. In the drawings:

[0020] FIG. 1A illustrates an exemplary conversion application displaying a phrase to a
user in a plurality of target languages based on an optical code, in accordance with an
embodiment of the present application.

[0021] FIG. 1B illustrates an exemplary distributed conversion system providing a phrase
to a user in a plurality of target languages based on an optical code, in accordance with an
embodiment of the present application.

[0022] FIG. 2 illustrates an exemplary process of a conversion system retrieving a phrase
in one or more target languages based on an optical code, in accordance with an embodiment of
the present application.

[0023] FIG. 3A illustrates an exemplary table mapping an optical code identifier to a
phrase in one or more languages, in accordance with an embodiment of the present application.

[0024] FIG. 3B illustrates exemplary tables mapping an optical code identifier to a phrase
in one or more languages based on a corresponding intermediate phrase identifier, in accordance
with an embodiment of the present application.

[0025] FIG. 4A presents a flowchart illustrating the process of a conversion application
retrieving a phrase in one or more target languages, in accordance with an embodiment of the
present application.

[0026] FIG. 4B presents a flowchart illustrating the process of a conversion server
providing a phrase in one or more target languages, in accordance with an embodiment of the
present application.

[0027] FIG. 4C presents a flowchart illustrating the process of a conversion application
obtaining and displaying a phrase in one or more target languages in a user device, in accordance

with an embodiment of the present application.
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[0028] FIG. 5A illustrates an exemplary conversion application displaying an integrated
phrase from an optical code to a user in a plurality of target languages, in accordance with an
embodiment of the present application.

[0029] FIG. 5B presents a flowchart illustrating the process of a conversion application
displaying an integrated phrase from an optical code to a user in a plurality of target languages, in
accordance with an embodiment of the present application.

[0030] FIG. 6 is a schematic structural diagram of an exemplary conversion system, in
accordance with an embodiment of the present application.

[0031] In the figures, like reference numerals refer to the same figure elements.

DETAILED DESCRIPTION OF EMBODIMENTS

[0032] Embodiments of the present invention solve the problem of facilitating
information in one or more target languages by scanning an optical code associated with a phrase
and retrieving the phrase in the target language based on the scanned code. When a user travels
to another country, the signs in that country can be in a language the user is unfamiliar with. If
the user wishes to obtain the information of the sign in a preferred language, the user can use a
translator application to obtain the information in the target language.

[0033] With existing technologies, the target language is typically a single language. If a
user wishes to obtain the phrase in multiple languages, the user provides the phrase multiple
times to a translator application. Typically, the translator application receives an image of the
phrase in the original language, applies OCR to the image to obtain the text of the phrase, and
translates the text. However, this process can lead to an incomplete scan, leading to information
loss and incomplete translation. In addition, if the original text is not visually clear, the scanned
text may not be recognizable. Furthermore, the OCR process can be erroneous and lead to
incorrect character recognition.

[0034] To solve this problem, embodiments of the present invention provide a conversion
system that scans an optical code and provides a phrase associated with the optical code in one or
more languages. This optical code can accompany a notice on a sign. The conversion system
can include a conversion application and a conversion server. During operation, a user scans the
optical code via an optical apparatus (e.g., a camera on a cell phone) using a scanning interface of
a conversion application. The scanning interface can be part of a user interface of an app running
on the cell phone. The conversion application then presents a selection interface with a list of
target languages (i.e., the list of languages the phrase is available in). The user selects one or
more target languages from the selection interface.

[0035] The conversion application retrieves an optical code identifier and a location of
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the conversion server embedded in the optical code. This location can be a uniform resource
locator (URL). The conversion application then sends a query message with the optical code
identifier and the list of target languages to the conversion server based on the retrieved location.
Upon receiving the query message, the conversion server obtains the phrase mapped to the
optical code identifier in the target languages from one or more local tables. The conversion
server then sends a response message with the phrase in the target languages to the conversion
application. Upon receiving the response message, the conversion application displays the
phrase in the target languages to the user. In this way, the conversion system provides an
efficient way to display information in multiple languages using optical codes.

[0036] FIG. 1A illustrates an exemplary conversion application displaying a phrase to a
user in a plurality of target languages based on an optical code, in accordance with an
embodiment of the present application. Suppose that a user 122 comes across a sign 102 with a
notice. The notice can include text phrase 104, which is in a language user 122 does not
understand (e.g., cannot read). If user 122 carries a user device 132 (e.g., a cell phone), user 122
can use user device 132 to obtain a translation of phrase 104.

[0037] With existing technologies, user 122 obtains an image of phrase 104 using a
camera of user device 132 and provides the image to a language translator application.
Typically, the translator application applies OCR to the image to obtain the text of phrase 104
from the image and translates the text. However, the OCR process can be erroneous and lead to
incorrect character recognition. In addition, if a portion of the image falls out of the range of the
camera of user device 132, the translation process can suffer information loss. In addition, if the
original text of phrase 104 is not visually clear (e.g., has dirt on it or has become blurry or
chipped over time), the OCR process may not be able to recognize phrase 104. Furthermore, if
user 122 wishes to obtain the phrase in multiple languages, user 122 usually provides the phrase
multiple times to the translator application.

[0038] To solve this problem, user 122 uses a conversion system to obtain phrase 104 in
one or more target languages by scanning an optical code 142 in sign 102. The conversion
system can include a conversion application 172, which runs on user device 132, and a
conversion server, which can be accessible via a wide area network, such as the Internet. In
some embodiments, optical code 142 is a digital object identifier (DOI). A DOI is a unique
alphanumeric string, which identifies a content and provides a location of the content (e.g., a
URL). A DOI can be represented as an optical code. Examples of a DOI optical code include,
but are not limited, to a barcode and a multi-dimensional code (e.g., a two-dimensional (2D)
optical code). Since different sites can host different conversion servers, the location of a

conversion server can be embedded in optical code 142. For example, the National Park Service
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of the United States of America (USA) and the National Parks of Japan can host conversion
servers for the signs in the national parks in the USA and Japan, respectively. In some
embodiments, one of the target languages can be a default language associated with conversion
application 172. Conversion application 172 can also determine the target languages by
translating the text phrase into a first target language from the list of one or more target
languages.

[0039] During operation, when user 122 observes sign 102 in an unfamiliar language,
user 122 scans optical code 142 using a scanning interface 112 of conversion application 172.
User device 132 can be equipped with one or more optical apparatus capable of scanning the
code, such as a camera and a code scanner. Scanning interface 112 can use these optical
apparatus to scan code 142. Conversion application 172 then presents a selection interface 114
with a list of target languages (i.e., the list of languages the phrase is available in) to user 122.
Selection interface 114 can also state the current language of the phrase. User 122 then selects
one or more target languages from selection interface 114.

[0040] Conversion application 172 also retrieves an optical code identifier and a location
of the conversion server embedded in optical code 142. The optical code identifier uniquely
identifies optical code 142 and can be a DOI. The location of the conversion server can include
one or more of: a URL, a media access control (MAC) address, and an Internet Protocol (IP)
address. Conversion application 172 then obtains one or more target phrases 144 from the
conversion server using the optical code identifier and the list of target languages. Target phrases
144 are phrase 104 in the target languages. Conversion application 172 can display target
phrases 144 to user 122 in an output window 116. If the text of a target phrase is not supported,
conversion application 172 can display an image of the text of the phrase, which can be
generated locally or at the conversion server, in output window 116. In this way, user 122 uses
the conversion system to obtain information in multiple languages using optical codes in an
efficient way.

[0041] FIG. 1B illustrates an exemplary distributed conversion system providing a phrase
to a user in a plurality of target languages based on an optical code, in accordance with an
embodiment of the present application. In this example, the conversion system includes a
conversion server 162. A plurality of users 122, 124, and 126 use user devices 132, 134, and
136, respectively, which are coupled to conversion server 162 via a network 160. Examples of
network 160 include, but are not limited to, a local area network (LAN), a virtual LAN (VLAN),
and a wide area network (WAN). Examples of a user device include, but are not limited to, a cell
phone, a tablet, a personal organizer, a laptop, and any type of portable computing device

equipped with one or more optical apparatus.
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[0042] As described in conjunction with FIG. 1A, conversion application 172 retrieves
the optical code identifier and the location of conversion server 162 embedded in optical code
142. Conversion application 172 then sends a query message 151 with the optical code identifier
and the list of target languages to conversion server 162 based on its location via network 160.
Upon receiving query message 151, conversion server 162 obtains the target phrases mapped to
the optical code identifier in query message 151 from one or more local tables stored in local
storage device 164. Conversion server 162 then sends a response message 152 with the target
phrases (e.g., target phrases 144 in FIG. 1A) to conversion application 172. Upon receiving
response message 152, conversion application 172 displays the target phrases to user 122.

[0043] In this example, query message 151 and response message 152 are network
messages (e.g., frames, packets, or cells). The optical code identifier, target languages, and target
phrases can be carried in the payload of these network messages. Query message 151 can
include the target languages by name. Query message 151 can also include a language identifier
mapped to a target language. For example, conversion application 172 and conversion server
162 can maintain a mapping between a language name and a corresponding language identifier.
If a target language is “English,” conversion application 172 obtains the corresponding language
identifier from the mapping and includes it in query message 151. Upon receiving query
message 151, conversion server 162 determines the target languages based on the mapping and
the language identifiers in query message 151.

[0044] In this example, users 122 and 126 scan the same optical code 142 using
conversion applications 172 and 176, respectively. However, depending on the selection from
user 126, query message 155 from conversion application 176 can have a different list of target
languages. As a result, response message 156 from conversion server 162 can include a different
set of target phrases. Upon receiving response message 156, conversion application 176 displays
the target phrases to user 126. The same conversion server 162 can serve different optical codes.
For example, user 124 can scan a different optical code using user device 134. Here, the optical
code identifier can be different because of a different original language or a different text phrase.
Conversion application 174 retrieves a different optical code identifier and the location of
conversion server 162 embedded in that optical code.

[0045] Conversion application 174 then sends a query message 153 with the optical code
identifier and the list of target languages to conversion server 162. Upon receiving query
message 153, conversion server 162 obtains the target phrases mapped to the optical code
identifier in query message 153 from one or more local tables stored in local storage device 164.
Conversion server 162 then sends a response message 154 with the target phrases to conversion

application 174. Upon receiving response message 154, conversion application 174 displays the
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target phrases to user 124. In this way, a conversion system provides information in multiple
languages using at least one conversion server and one or more conversion applications running
on different user devices.

[0046] FIG. 2 illustrates an exemplary process of a conversion system retrieving a phrase
in one or more target languages based on an optical code, in accordance with an embodiment of
the present application. During operation, the conversion system retrieves the optical code
identifier mapped to optical code 142 (operation S202). The conversion system identifies one or
more selected target languages (operation S204). The conversion system then provides the target
phrases 144 associated with the optical code identifier to a user (operation S206) , as described in
conjunction with FIG. 1B.

[0047] FIG. 3A illustrates an exemplary table mapping an optical code identifier to a
phrase in one or more languages, in accordance with an embodiment of the present application.
A phrase mapping table 300 includes one or more entries, each entry mapping an optical code
identifier to the target phrases in a plurality of languages. For example, an entry in table 300
maps an optical code identifier 302 to the target phrases in a number of languages, such as phrase
312 in language 1 to phrase 314 in language N. In the same way, another entry in table 300 maps
an optical code identifier 304 to the target phrases in a number of languages, such as phrase 322
in language 1 to phrase 324 in language N.

[0048] It should be noted that these two entries may not include a phrase in the same
language. For example, optical code identifier 302 can be mapped to a phrase in a language,
which is unavailable for optical code identifier 304. Table 300 can use a special value (e.g.,
“00007) for that field, indicating unavailability of that target phrase in that language. To allow a
user to properly select the target languages, the optical code associated with an optical code
identifier can embed a list of available languages. When the user scans the optical code, that list
of available languages is provided as the selection options in the selection interface.

[0049] Since table 300 includes the phrases for a large number of languages, table 300
can become large and inefficient. Hence, a conversion system can maintain separate tables for
separate languages. FIG. 3B illustrates exemplary tables mapping an optical code identifier to a
phrase in one or more languages based on a corresponding intermediate phrase identifier, in
accordance with an embodiment of the present application. Here, the conversion system
maintains a number of tables for a respective language, such as language table 352 for language 1
to language table 354 for language N. Table 352 maps optical code identifiers 302 and 304 to
corresponding phrases 312 and 322, respectively, in language 1. Similarly, table 354 maps
optical code identifiers 302 and 304 to corresponding phrases 314 and 324, respectively, in
language N.
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[0050] Tables 352 and 354 can be identified by an identifier, which can be the name of
the language (e.g., “English” or “Japanese”) or an alphanumeric value mapped to the name of the
language. Different conversion servers can implement different tables to implement the
mappings. For example, one conversion server can use table 300 for the mapping while another
conversion server can use tables 352 and 354 for the mapping. This allows different sites to
implement the mapping in different ways.

[0051] In some embodiments, tables 300, 352, and 354 can be database tables. Hence,
the conversion system uses a database query (e.g., Structured Query Language (SQL) query) to
retrieve information from tables 300, 352, and 354. This database query can be generated by the
conversion application or the conversion server. However, if the same conversion application is
used to communicate with a plurality of conversion servers, the database query can be generated
by the conversion server. In the example in FIG. 1B, upon receiving query message 151 from
conversion application 172, conversion server 162 retrieves the optical code identifier of code
142 and the list of target languages from query message 151. Conversion server 162 then
constructs a SQL query using the retrieved information and applies the SQL query to the
database tables in storage device 164 to obtain the target phrases.

[0052] FIG. 4A presents a flowchart illustrating the process of a conversion application
retrieving a phrase in one or more target languages, in accordance with an embodiment of the
present application. During operation, the conversion application scans an optical code using an
optical apparatus (e.g., a camera) and obtains the corresponding optical code identifier (operation
S401). The conversion application also determines the location of a conversion server from the
optical code (operation S402). In some embodiments, the optical code identifier and/or the
location of the conversion server is embedded in the optical code. The conversion application
then checks whether the optical code specifies the supported target languages (operation S403).

[0053] If the optical code specifies the supported target languages, the conversion
application populates a list of target languages, which can be referred to as a target language list,
based on the list from the optical code (operation S404). Otherwise, the conversion application
populates a target language list based on a default list (operation S405). Upon populating the
target language list, the conversion application presents the target language list to the user in a
selection interface and obtains a set of selections from the user (operation S406). The conversion
application then checks whether the user has selected at least one target language (operation
S5407).

[0054] If the user has not selected at least one target language, the conversion application
determines a set of default target languages (operation S408). The conversion application can

generate the set of default target languages based on a default location of the user (e.g., using a
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position tracker, such as the Global Positioning System (GPS) or triangulation). For example, if
the user is from the USA, the default target language can be English (and Spanish). Upon the
determination of the default target languages or if the user has selected at least one target
language, the conversion application generates a query message for the conversion server with
the optical code identifier and the selected (or default) target languages (operation S409). The
query message can include target languages by name or language identifiers mapped to the target
languages.

[0055] In some embodiments, the conversion application also includes local user device
information in the query message (operation S410). The local user device information includes,
but is not limited to, a MAC address and/or an IP address of the local user device, and an
indication whether the text (e.g., font) of a language is supported by the device. The conversion
application can provide unicode-based font support for different languages to the user device.
The conversion application then sends the query message to the conversion server based on the
determined location (operation S411).

[0056] FIG. 4B presents a flowchart illustrating the process of a conversion server
providing a phrase in one or more target languages, in accordance with an embodiment of the
present application. During operation, the conversion server receives a query message from the
user device with the optical code identifier and a list of target languages (operation S431) and
generates a corresponding local query (e.g., a database query) (operation S432). The conversion
server then retrieves the target phrases mapped to the optical code identifier by applying the local
query to the local tables (operation S433), as described in conjunction with FIGs. 3A and 3B.

[0057] The conversion server generates a response message for the user device with the
target phrases (operation S434). These target phrases can be expressed in one or more unicode-
based fonts. The response message can also include the phrase in the original language. The
conversion server then checks whether the user device supports text (e.g., a font) in the target
languages (operation S435). The conversion server can use the user device information in the
query message for this determination.

[0058] If the user device does not support text in one or more target languages, the
conversion server converts the target phrases without text support to corresponding phrase
images and includes the phrase images in the response message (operation S436). Upon the
conversion or if the user device supports text in the target languages, the conversion server
determines a location of the user device based on the user device information in the query
message (operation S437). The conversion server then sends the response message to the user

device based on the determined location (operation S438).
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[0059] FIG. 4C presents a flowchart illustrating the process of a conversion application
obtaining and displaying a phrase in one or more target languages in a user device, in accordance
with an embodiment of the present application. During operation, the conversion application
receives a response message from the conversion server with the target phrases and phrase
images, if any (operation S451). The conversion application generates an output window by
incorporating the target phrases and the phrase images, if any (operation S452). This
incorporation can include alignment and placement of texts and images. The output window can
also include the phrase in the original language. The conversion application then displays the
output window in the user device’s display screen (operation S453) (e.g., a cell phone screen).

[0060] FIG. 5A illustrates an exemplary conversion application displaying an integrated
phrase from an optical code to a user in a plurality of target languages, in accordance with an
embodiment of the present application. Suppose that user 122 comes across another sign 502
with a notice. The notice can include a text phrase 504, which is in a language unfamiliar to user
122 (e.g., which user 122 cannot read). User 122 can use user device 132 to obtain a translation
of phrase 504. User 122 uses conversion application 172 to obtain phrase 504 in one or more
target languages by scanning an optical code 506 in sign 502.

[0061] During operation, when user 122 observes sign 502 in an unfamiliar language,
user 122 scans optical code 506 using a scanning interface 112 of conversion application 172. If
phrase 504 is short, the information volume for phrase 504 can be small enough to be embedded
in optical code 506. Under such circumstances, one or more target phrases of phrase 504 can be
embedded in optical code 506. These target phrases can be referred to as embedded phrases.
When user 122 scans optical code 506, conversion application 172 retrieves embedded phrases
512 and displays embedded phrases 512 in output window 516. In this way, the conversion
system can avoid network traffic and provides a quick response.

[0062] In some embodiments, if embedded phrases 512 are also unfamiliar to user 122,
conversion application 172 also provides additional selection options. Under such
circumstances, output window 516 also includes a query interface 514. If user 122 wishes to
receive additional selection options, user 122 can use query interface 514 to launch a selection
interface, which allows user 122 to select one or more target languages, as described in
conjunction with FIG. 1A. In some embodiments, query interface 514 includes a button, the
touching (or clicking) of which launches the selection interface. Conversion application 172 then
obtains the target phrases from conversion server 162, as described in conjunction with FIG. 1B.

[0063] FIG. 5B presents a flowchart illustrating the process of a conversion application
displaying an integrated phrase from an optical code to a user in a plurality of target languages, in

accordance with an embodiment of the present application. During operation, the conversion
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application scans an optical code using an optical apparatus and identifies the embedded phrases
in the optical code (operation S551). The conversion application generates an output window by
incorporating the embedded phrases (operation $552) and displays the output window in the user
device’s display screen (operation S553). The conversion application then checks whether the
query interface has been activated by a user (operation S554). The query interface can be
activated by touching (or clicking) a button in the query interface.

[0064] If the query interface has not been activated, the conversion application continues
to display the output window in the user device’s display screen (operation S553). On the other
hand, if the query interface has been activated, the conversion application retrieves the target
phrases and phrase images, if any, from the conversion server based on the optical code identifier
and the target language list (operation S555), as described in conjunction with FIGs. 4A and 4B.
The conversion application then displays an output window comprising the target phrases and the
phrase images, if any, in the user device’s display screen (operation S556) , as described in

conjunction with FIGs. 4B and 4C.

Exemplary Apparatus

[0065] FIG. 6 is a schematic structural diagram of an exemplary conversion system, in
accordance with an embodiment of the present application. A conversion system 600 can be
used for providing information in multiple languages based on scanning an optical code.
Conversion system 600 can include a conversion application 602 running on a user device 650
and a conversion server 604 (e.g., a computing device).

[0066] Server 604 includes a processor 612, a memory 614, and a storage device 620.
Storage device 620 typically stores instructions that can be loaded into memory 614 and executed
by processor 612 to perform the methods described above. In one embodiment, the instructions
in storage 620 of server 604 can implement a communication module 632, a query processing
module 634, and an image conversion module 636, all of which can communication with each
other through various means.

[0067] In some embodiments, modules 632, 634, and 636 can be partially or entirely
implemented in hardware and can be part of processor 612. Further, in some embodiments,
server 604 may not include a separate processor and memory. Instead, in addition to performing
their specific tasks, modules 632, 634, and 636, either separately or in concert, may be part of
special-purpose computation engines.

[0068] Storage device 620 stores programs to be executed by processor 612.
Specifically, storage device 620 stores a program that implements a server (e.g., a server

application) for facilitating target phrases to a user device. During operation, the application
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program can be loaded from storage device 620 into memory 614 and executed by processor 612.
As aresult, server 604 can perform the functions described above. Server 604 can be further
coupled to an optional display 646, a keyboard 642, and a pointing device 644, and can be
coupled via one or more network interfaces to a network 610.

[0069] During operation, communication module 632 receives a query message from user
device 650, and obtains an optical code identifier and a list of target languages. Query
processing module 634 generates a local query (e.g., a database query) and applies the local
query to one or more local tables (e.g., database tables) stored in storage device 620. In this way,
query processing module 634 obtains one or more target phrases. If the query message indicates
that the text of a target phrase is not supported by user device 650, image conversion module 636
converts the text of that target phrase to a phrase image. Communication module 632 then
generates a response message comprising one or more target phrases, and the phrase images, if
any, for user device 650.

[0070] In some embodiments, user device 650 includes a processor, a memory, and a
storage device (not shown in FIG. 6). User device 650 further includes a conversion application
602 comprising a scanning module 652, a selection module 654, a communication module 656,
and a display module 658, all of which can communication with each other through various
means. In some embodiments, modules 652, 654, 656, and 658 can be partially or entirely
implemented in hardware and can be part of a processor in user device 650. Further, in some
embodiments, in addition to performing their specific tasks, modules 652, 654, 656, and 658,
either separately or in concert, may be part of special-purpose computation engines.

[0071] During operation, conversion application 602 can be loaded from a storage device
into a memory and executed by a processor in user device 650. As a result, conversion
application 602 can perform the functions described above. Scanning module 652 scans an
optical code and retrieves information embedded in the optical code. Selection module 654
provides a selection interface comprising the choices of target languages to a user via display
screen 660 of user device 650. Selection module 654 then determines one or more target
languages selected by the user or from a default list. Communication module 656 generates the
query message for server 604 and sends it. Communication module 656 also receives the
response message from server 604 and retrieves target phrases from the response message.
Display module 658 generates an output window comprising one or more target phrases, and the
phrase images, if any, and displays the output window via display screen 660.

[0072] Embodiments of the present invention may be implemented on various universal
or dedicated computer system environments or configurations. For example, such computer

systems may include personal computers, server computers, handheld or portable devices, tablet-
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type devices, multiprocessor systems, microprocessor-based systems, set-top boxes,
programmable electronic consumption devices, network PCs, minicomputers, mainframe
computers, distributed computing environments including any of the above systems or devices,
and the like.

[0073] Embodiments of the present invention may be described within the general
context of computer-executable instructions executed by a computer, such as a program module.
Generally, the program module includes a routine, a program, an object, an assembly, a data
structure and the like for implementing particular tasks or achieving particular abstract data
types. Embodiments of the present invention may also be implemented in distributed computing
environments, in which tasks are performed by remote processing devices connected via a
communication network. In the distributed computing environments, program modules may be
located in local and remote computer storage media that may include a storage device.

[0074] The data structures and computer instructions described in this detailed
description are typically stored on a computer-readable storage medium, which may be any
device or medium that can store code and/or data for use by a computer system. The computer-
readable storage medium includes, but is not limited to, volatile memory, non-volatile memory,
magnetic and optical storage devices such as disk drives, magnetic tape, CDs (compact discs),
DVDs (digital versatile discs or digital video discs), or other media capable of storing computer-
readable media now known or later developed.

[0075] The methods and processes described in the detailed description section can be
embodied as code and/or data, which can be stored in a computer-readable storage medium as
described above. When a computer system reads and executes the code and/or data stored on the
computer-readable storage medium, the computer system performs the methods and processes
embodied as data structures and code and stored within the computer-readable storage medium.

[0076] Furthermore, methods and processes described herein can be included in hardware
modules or apparatus. These modules or apparatus may include, but are not limited to, an
application-specific integrated circuit (ASIC) chip, a field-programmable gate array (FPGA), a
dedicated or shared processor that executes a particular software module or a piece of code at a
particular time, and/or other programmable-logic devices now known or later developed. When
the hardware modules or apparatus are activated, they perform the methods and processes
included within them.

[0077] The above description is presented to enable any person skilled in the art to make
and use the embodiments, and is provided in the context of a particular application and its
requirements. Various modifications to the disclosed embodiments will be readily apparent to

those skilled in the art, and the general principles defined herein may be applied to other
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embodiments and applications without departing from the spirit and scope of the present
disclosure. Thus, the present invention is not limited to the embodiments shown, but is to be

accorded the widest scope consistent with the principles and features disclosed herein.
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What Is Claimed Is:

1. A computer-implemented method for facilitating information in multiple languages
based on an optical code, comprising:
5 scanning, by a computing device, an optical code accompanying a text phrase;
retrieving a location of a conversion server embedded in the optical code;
determining one or more target languages for obtaining the text phrase in the target
languages; and
sending a query message to the conversion server based on the retrieved location, wherein

10 the query message comprises a list of the one or more target languages.

2. The method of claim 1, wherein the query message further comprises an optical code

identifier uniquely identifying the text phrase.

3. The method of claim 2, wherein the optical code identifier is a digital object identifier

(DOD).

15 4. The method of claim 1, further comprising:
receiving from the conversion server a response message comprising one or more target
phrases, wherein the target phrases are the text phrase in the target languages; and

displaying the target phrases in a display screen of the computing device.

5. The method of claim 4, wherein one or more of the target phrases are in an image

20  format.

6. The method of claim 1, further comprising:
identifying one or more target phrases embedded in the optical code, wherein the target
phrases are the text phrase in the target languages; and

displaying the target phrases in a display screen of the computing device.

25 7. The method of claim 6, further comprising precluding the computing device from

constructing the query message.

8. The method of claim 6, further comprising determining whether the query message
should be generated based on a user preference, wherein the target languages in the query

message are distinct from the target language embedded in the optical code.

30 9. The method of claim 1, wherein one of the one or more target languages is a default
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language associated with the computer device.

10. The method of claim 1, wherein the determining one or more target languages
comprises translating the text phrase into a first target language from the list of one or more

target languages.

11. A computer-implemented method for facilitating information in multiple languages
based on an optical code, comprising:

receiving, by a computing device, from a user device a query message comprising a list of
one or more target languages for obtaining a text phrase in the target languages;

retrieving one or more target phrases from one or more data structures stored in a local
storage device, wherein the target phrases are the text phrase in the target languages; and

sending to the user device a response message comprising the one or more target phrases.

12. The method of claim 9, wherein the one or more data structures are database
tables; and
wherein retrieving the one or more target phrases comprises:
generating a database query based on information received from  the query
message; and
obtaining the target phrases by applying the database query to the database
tables.

13. The method of claim 10, wherein the target phrases are mapped to an optical code

identifier uniquely identifying the text phrase in the database tables.

14. The method of claim 9, further comprising, in response to determining unavailability
of text support for a target language, converting the target phrase of the target language to an

image format.

15. A non-transitory computer-readable storage medium storing instructions that
when executed by a computer cause the computer to perform a method for facilitating
information in multiple languages based on an optical code, the method comprising:

scanning, by a computing device, an optical code accompanying a text phrase;

retrieving a location of a conversion server embedded in the optical code;
determining one or more target languages for obtaining the text phrase in the target
languages; and

sending a query message to the conversion server based on the retrieved location, wherein
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the query message comprises a list of the one or more target languages.

16. The non-transitory computer-readable storage medium of claim 13, wherein the

query message further comprises an optical code identifier uniquely identifying the text phrase.

17. The non-transitory computer-readable storage medium of claim 14, wherein the

optical code identifier is a digital object identifier (DOI).

18. The non-transitory computer-readable storage medium of claim 13, wherein the
method further comprises:

receiving from the conversion server a response message comprising one or more target
phrases, wherein the target phrases are the text phrase in the target languages; and

displaying the target phrases in a display screen of the computing device.

19. The non-transitory computer-readable storage medium of claim 16, wherein one or

more of the target phrases are in an image format.

20. The non-transitory computer-readable storage medium of claim 13, wherein the
method further comprises:

identifying one or more target phrases embedded in the optical code, wherein the target
phrases are the text phrase in the target languages; and

displaying the target phrases in a display screen of the computing device.

21. The non-transitory computer-readable storage medium of claim 18, wherein the

method further comprises precluding the computing device from constructing the query message.

22. The non-transitory computer-readable storage medium of claim 18, wherein the
method further comprises determining whether the query message should be generated based on
a user preference, wherein the target languages in the query message are distinct from the target
language embedded in the optical code.

23. The non-transitory computer-readable storage medium of claim 16, wherein one of
the one or more target languages is a default language associated with the computer device.

24. The non-transitory computer-readable storage medium of claim 16, wherein the
determining one or more target languages comprises translating the text phrase into a first target

language from the list of one or more target languages.
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AMENDED CLAIMS
received by the International Bureau
on 17 May 2016 (17.05.2016)

What Is Claimed Is:

1. A computer-implemented method for facilitating information in
multiple languages based on an optical code, comprising:

scanning, by a computing device, an optical code accompanying a text
phrase;

retrieving a location of a conversion server and an optical code identifier
embedded in the optical code, wherein the optical code identifier uniquely
identifies the text phrase in the conversion server;

determining one or more target languages for obtaining the text phrase in
the one or more target languages; and

sending a query message to the conversion server based on the retrieved
location, wherein the query message compriscs the optical code identifier and a

list of the one or more target languages.

2. The method of claim 1, wherein the optical code identifier uniquely

identifies the text phrase in a database table stored in the conversion server.

3. The method of claim 2, wherein the optical code identifier is a digital

object identifier (DOI).

4. The method of claim 1, further comprising:
receiving from the conversion server a response message comprising one
or more target phrases, wherein the target phrases are the text phrase in the target

languages; and
displaying the target phrases in a display screen of the computing device.

5. The method of claim 4, wherein one or more of the target phrases are in

an image format.

6. The method of claim 1, further comprising:
identifying one or more target phrases embedded in the optical code,

wherein the target phrases are the text phrase in the target languages; and

AMENDED SHEET (ARTICLE 19)
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4 displaying the target phrases in a display screen of the computing device.

1 7. The method of claim 6, further comprising precluding the computing

2 device from constructing the query message.

| 8. The method of claim 6, further comprising determining whether the

2 query message should be generated based on a user preference, wherein the target

3 languages in the query message are distinct from the target language embedded in

4  the optical code.

1 9. The method of claim 1, wherein one of the one or more target

2 languages is a default language associated with the computer device.

1 10. The method of claim 1, wherein the determining one or more target

2 languages comprises translating the text phrase into a first target language from

3 the list of one or more target languages.

1 11. A computer-implemented method for facilitating information in

2 multiple Janguages based on an optical code, comprising:

3 teceiving, by a computing device, from a user device a query message

4  comprising a list of one or more target languages for obtaining a text phrase in the

5  target languages, wherein the query message comprises an optical code identifier;

6 retrieving one or more target phrases from one or more data structures

7  stored in a local storage device based on the optical code identifier, wherein the

8  target phrases are the text phrase in the target languages; and

9 sending to the user device a response message comprising the one or more
10 target phrases. |

1 12.  The method of claim 9, wherein the one or more data structures are

2 databasc tables; and

3 wherein retrieving the one or more target phrases comprises:

AMENDED SHEET (ARTICLE 19)
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4 generating a database query based on information received from -
5 the query message; and
6 obtaining the target phrases by applying the database query to the
7 database tables.
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13. The method of claim 10, wherein the target phrases are mapped to an

optical code identifier uniquely identifying the text phrase in the database tables.

14, The method of claim 9, further comprising, in response to determining
unavailability of text support for a target language, converting the target phrase of

the target language to an image format.

15. A non-transitory computer-readable storage medium storing
instructions that when executed by a computer cause the computer to perform a
method for facilitating information in multiple languages based on an opticai
code, the method comprising:

scanning, by a computing device, an optical code accompanying a text
phrase; '

retricving a location of a conversion server and ap optical code identifier
embedded in the optical code, wherein the optical code identifier uniquely |
identifies the text phrase in the conversion server;

determining one or more target languages for obtajning the text phrase in
the one or more target languages; and

sending a query message to the conversion server based on the retrieved
location, wherein the query message comprises the optical code identifier and a

list of the one or more target languages.

16. The non-transitory computer-readable storage medium of claim 13,
wherein the optical code identifier uniquely identifies the text phrase in a database

table stored in the conversion server.

AMENDED SHEET (ARTICLE 19)
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17. The non-transitory computer-readable storage medium of claim 14,

whetein the optical code identifier is a digital object identifier (DOI).

18. The non-transitory computer-readable storage mediurn of claim 13,
wherein the method further comprises:

recejving from the conversion server a response message comprising one
or more target phrases, wherein the target phrases are the text phrase in the target

languages; and

S B W N

displaying the target phrases in a display screen of the computing device.

1 19. The non-transitory computer-readable storage medium of ¢laim 16,

2 wherein one or more of the target phrases are in an image format.

1 20. The non-transitory computer-readable storage medium of claim 13,
2 wherein the method further comprises:

3 identifying one or more target phrases embedded in the optical code,

4  wherein the target phrases are the text phrase in the target languages; and
5

displaying the target phrases in a display screen of the computing device.

1 21. The non-transitory computer-readable storage medium of claim 18,
2 wherein the method further comprisés precluding the computing device from

3 constructing the query message.

22. The non-transitory computer-readable storage medium of claim 18,
wherein the method further comprises determining whether the query message
should be generated based on a user preference, wherein the target languages in

the query message are distinet from the target language embedded in the optical

LV T G FUNR NG TP

code.
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I 23. The non-transitory computer-rcadable storage medium of claim 16,
2 wherein one of the one or more target languages is a default language associated

3 with the computer device.

1 24, The non-transitory computer—rcadab]e storage medium of claim 16,
2 wherein the determining one or more target languages comprises translating the
3 text phrase into a first target language from the list of one or more target

4 languages.

AMENDED SHEET (ARTICLE 19)
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