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SYSTEMS AND METHODS FOR
MULTI-USER MULTI-LINGUAL COMMUNICATIONS

BACKGROUND

1. Technical Field

[001]  The present invention(s) generally relate to communications and, more particularly,

communications across the world involving multiple users and multiple languages.
2. Description of Related Art

[002] Before the advent of machine-based language translations (hereafter, “machine
translations™), franslation between two languages was only possible via intervention or
interpretation by a person educated in both languages. In contrast, typical machine tranglators
operate based on statistical/stochastic analysis of context and grammar, usually without need of

human intervention/interpretation.

[003] Typical machine translation is often error prone, particularly where the text to be
translated has a mintmal context. Text having minimal context is often found in conversations,
which employ brief sentence construction. Additionally, machine translations often have
trouble with abbreviations, acronyms, diminutives, colloquial words/phrases, proper nouns,

and common nouns, which are also commonly found in conversational text.



SUMMARY

[004] Various embodiments described herein provide for systems and methods that relate to
multi-lingual communications between multiple users, possibly where the users are at two or
more client systems. Modes of communications facilitated by embodiments may include
Internet-based chat (e.g., Apple® iMessage, Windows® Live Messenger, etc.), e-mail (e.g.,
embedded forum messaging, Yahoo® mail, RFC 5322, etc), text-based mobile phone
communications (e.g., SMS messages or MMS messages), postings to online forums (e.g.,
postings to a web-based hobby forum), and postings to online social media services (e.g.,

Twitter®, Facebook®, ctc.). For example, systems and methods may implement a multi-lingual,

muiti-user chat system.

[005] In one aspect, there is provided a method comprising identifying a first language and
a second language, receiving an initial message in the first language from a first person at a first
chat client system who communicates in the first languége, and querying a data store for a first
corresponding message, in the second language, that is based on the initial message in the first
language, wherein it is determined if the first corresponding message is found in the data store.
If the data store includes the first corresponding message, the method may then assist in sending
the first corresponding message to a second person at a second chat client system who
communicates in the second language. If the data store does not include the first corresponding
message, the method may utilize a transformation engine to attempt to itransform at least a
portion of the initial message (o a transformed message in the first language. The method may
then query the data store for a second corresponding message, in the second language, that is

based on the transformed message in the first language.

[006] Depending on the embodiment, the initial message may compiise text, an emoticon,
ASCllI-based att, or other content suitable or customary for a human-readable message seat over
a network. Additionally, the initial message may be patt of a larger message being
communicated between chat client systems (e.g., the initial message is one sentence in a multi-

sentence message).
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[006a] In another aspect, there is provided a system comprising:

a language module configured to identify a first langnage being used by a first person at a
first chat client system who communicates in the first language, and to identify a second
language being used by a second person at a second chat client system who communicates in the
second language;

a communications module configured to receive messages from the first chat client system;

a data store configured to store a mapping between messages;

a transformation module configured fo transform messages; and

a controller configured to canse the system to:

utilize the language module to identify the first language and the second language,
utilize the communication. module fo receive an initial message in the first language
from the first chat client system,
query the data.store for a first corresponding message in the second language, the first
corresponding message being based on the initial message in the first language, wherein it is
determined if the first corresponding message:is found in the data store,
if the data store includes the first corresponding message, then assist in sending the
first cotresponding message to the second chat client system,
if the data store does not include the first corresponding message, then:
utilize the transformation module to attempt to transform. at least a portion of the
initial message to a transformed message in the first language, and
query the data store for a second corresponding message in the second language,

the second carresponding message being based on the transformed message in the first language.

[006b] In another aspect, there is provided a system comprising:

means for identifying a first Janguage and a second language;

means for receiving an initial message in the first language from a first person at a first chat
client system who communicates in the first langnage;

means for querying a data store for a first corresponding message in the second language,
the first corresponding message being based on the jnitial message in the first language, wherein

it is determined if the first corresponding message is found in the data store;
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means for assisting in sending the first corresponding message to a.second person at a
second chat client system who communicates in the second language, when the data store
includes the first corresponding message;

means for utilizing a transformation engine to attempt to transform at least a portion of the
initial message to a transformed message in the first language, when the data store does not
include the first corresponding message; and

means for querying the data store for a second corresponding message in the second
language, the.second corresponding message being based on the transformed message in the first

langnage, when the data store does not include the first corresponding message.

[007] For certain embodiments, the system or method may attempt transforming the initial
message using a series of transformation operations before querying the data store is queried for
a second corresponding message that is based on the transformed message. Alternatively, in
some embediments, the system or method may perform the transformation and query iteratively,

whereby the initial message is transformed using a subset.of available
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transformation operations, the data store is queried for a second corresponding message based
on the resulting transformed message, and if a second corresponding message is not identified,
another iteration of transformation and query is performed (e.g., the resulting transformed
message 18 further transformed using another subset available transformation operations, and
the data store is queried for a second corresponding message based on the resulting
transformed message). In some such embodiments, the subset of transformation operations
applied in each iteration may be applied to the initial message or may be applied to the latest

resulting transformed message.

[008] Eventually, the method may assist in translating the inmitial message or the
transformed message to a corresponding message in the second language. In some
embodiments, the initial message may be translated to the corresponding message when the
first corresponding message for the initial message is not in the data store and the
transformation engine does not fransform at least a portion of the initial message.
Additionally, in various embodiments, the transformed message may be translated to the
corresponding message when: the first corresponding message for the initial message is not in
the data store; the transformation engine results in a transformed message that contains the
transformation of at least a portion of the initial message; and the data store does not include

the second corresponding message for the transformed message.

[009] Depending on the embodiment, transforming the portion of the initial message may
comprise identifying a chatspeak word or phrase (e.g., ‘lol,” ‘gr8t,”)in the initial message and
replacing the chatspeak word or phrase with a non-chatspeak word or phrase, performing a
spelling check on the portion of the initial message, or identifying an abbreviation in the
portion of the initial message and replacing the abbreviation with a word or a phrase
corresponding to (e.g., represented by) the abbreviation (e.g., ‘CA’ with ‘California,” or ‘brb’

to ‘be right back’).

[0010] In addition, transforming the portion of the initial message may comprise
identifying an acronym in the portion of the initial message and replacing the acronym with a
word or a phrase corresponding to (e.g., represented by) the acronym (c.g., ‘USA™), or
identifying a colloquial word or phrase in the portion of the initial message and replacing the
colloquial word or phrase with a word or a phrase representing the colloquial word or phrase.

Furthermore, transforming the portion of the initial message may comprise identifying a
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profane word or phrase in the portion of the initial message and replacing the profane word or
phrase with a non-profane word or a phrase (c.g., that is representative of the profane word or

phrase) or removing the profane word or phrase from the initial message.

[0011]  For somc embodiments, transforming the portion of the initial message compriscs
flagging the portion of the initial message to not be translated. For instance, wherein a certain
portion of the initial message comprises a proper noun, a common noun, a diminutive, an
abbreviation, or an acronym, the method may flag that certain portion such that it is not

translated in subsequent operations.

[0012] Certain embodiments provide for a system comprising various components that are
configured to perform various operations described herein. Likewise, certain embodiments
provides for a computer program product comprising computer instruction codes configured to

cause the computer system to perform various operations described herein.

[0013] Other features and aspects of various embodiments will become apparent from the
following detailed description, taken in conjunction with the accompanying drawings, which

illustrate, by way of example, the features of such embodiments.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Various embodiments are described in detail with reference to the following figures.
The drawings are provided for purposes of illustration only and merely depict some
embodiments. Thesc drawings shall not be considered limiting of the breadth, scope, or

applicability of embodiments.

[0015] FIG. 1 is a block diagram illustrating an exemplary environment utilizing a multi-

lingnal communications system in accordance with various ¢mbodiments.

[0016] FIG. 2 is a block diagram illustrating an exemplary communication transformation

and transiation system in accordance with various embodiments.

[0017] FIG. 3 is a block diagram illustrating an exemplary transformation module in

accordance with various embodiments.

[0018] FIG. 4 is a block diagram illustrating an exemplary chat client system in accordance

with various embodiments.

[0019] FIG. 5 is a flowchart illustrating an exemplary method of multi-lingual

communication in accordance with various embodiments.

[0020] FIG. 6 is a flowchart illustrating an exemplary method of transforming

communications in accordance with various embodiments.

[0021] FIG. 7 is a diagram illustrating an exemplary multi-lingual chat session between chat

client systems, in accordance with various embodiments.

[0022] FIG. 8 18 a flowchart illustrating operation of an exemplary multi-lingual

communication method in accordance with various embodiments.

[0023] FIG. 9 1s a flowchart illustrating operation of an exemplary multi-lingual

communication method in accordance with various embodiments.

[0024] FIG. 10 is a flowchart illustrating operation of an exemplary multi-lingnal

communication method in accordance with various embodiments.
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[0025] FIG. 11 is a flowchart illustrating operation. of an exemplary multi-lingual

communication method in accordance with various embodiments.

[0026] FIG. 12 is a block diagram illustrating an exemplary digital device that can be utilized

in the implementation of various embodiments.
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DETATLED DESCRIPTION

[0027] Various embodiments described herein relate to and facilitate multi-lingual
communications. The systems and methods of some embodiments may enable multi-lingual
communications through different modes of communications including, for example, Internet-
based chat (¢.g., Apple® iMessage, Windows® Live Messenger, etc.), e-mail (e.g., embedded
forum messaging, Yahoo® mail, RFC 5322, etc.), text-based mobile phone communications
(c.g., SMS messages or MMS messages), postings to online forums {e.g., postings to a web-
based hobby forum), postings to online social media services (e.g., Twitter®, Facebook®,
ete.), and the like. Certain embodiments may also be used to ftranslate transcripts of
communications or conversations that took place in the past (e.g., deposition transcripts or chat
history). Various embodiments may implement communications systems and methods that
translate text between two or more languages (e.g., spoken), while handling/accommodating
for one or more of the following in the text: specialized/domain-related jargon (e.g.,
chatspeak), abbreviations, acronyms, proper nouns, common nouns, diminutives, colloquial
words or phrases, and profane words or phrases. For example, some systems and methods
described herein may be utilized in connection with a chat system, such as those used in
massive-multiplayer online (MMO) games, which tend to have users that chat in different
foreign languages. Through certain embodiments, the chat dialogue between two or more
users can be transparently translated and presented to each user in their respective native
language or language of choice. Additionally, through the use of a multi-tiered/multi-module
transformation process, certain embodiments may facilitate faster translation of communication
between two or more users (e.g., in their respective native languages) than otherwise possible

by traditional translation systems alone (e.g., translation in a matter of microseconds).

[0028] According to some embodiments, a system or method may perform translation from
chatspeak in a first language, such as English, to chatspeak in a second language, such as
French. In another example, a system or method may perform transformation from chatspeak
in the first language (e.g., English) to formal speak in the first language (¢.g., English), before
attempting translation to the second language (e.g., French). Some embodiments may achieve
such text translations by first querying a data store (e.g., translations cache), which may
contain translations manually entered by a human operator or translations based on previously
performed by a translation system (c.g., historical translations performed by an embodiment).

Embodiments may attempt to transform onc or more portions of the text (e.g., process one or
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more of the following within the text: chatspeak, acronyms, abbreviations, proper nouns,
common nouns, colloquialisms, and profanity) to make it more suitable for accurate text
translation. For example, certain embodiments may transform a given text to account for
(current or past) idiomatic language usc across different languages. Embodiments may
reattempt querying the data store after transformation of the portions of the text. If this
translation lookup reatterapt fails, embodiments may attempt to translate the text (which may
have been transformed} using a machine translation service (e.g., third-party, cloud-based

translation service, such as Google® translate).

[0029] Embodiments may attempt to transform a translated piece of formal text to chatspeak
in the new language (e.g., transform French formal speak to French chatspeak) to further refine
the translation of the text eventually produced. Accordingly, certain embodiments facilitate
chat translation between chatspeak in a first language (e.g., English) to chatspeak in a second

language (e.g., Russian, French, Spanish, Chinese, Hindi, etc.).

[0030] Some embodiments may help reduce or avoid the need for using machine translations
(thereby reducing time, cost, and other overhead associated with machine translations), and
may facilitate accurate translations of text having minimal context or comprising short
sentence structure. Where the machine translation is facilitated by a third-party service or over
a secure network connection (e.g., Secure-Socket Layer [SSI] connection), the cost or

overhead avoided by certain embodiments may be significant.

[0031] As understood herein, “transformation” means manipulating a first text segment, in a
first languagc, to form a second text segment in the first language. The resulting second text.
segment may also be referred to herein as the “transformed text.” “Translation” will be
understood to mean converting a text segment in a first language to a corresponding text

segment in a second language.

[0032] As also understood herein, a “transformed translation” means translation of a text
segment (from a first language to a second language) that has already been transformed in
accordance with embodiments described herein (e.g., transformed from chatspeak text in a first
language to formal text in the first language). An “untransformed translation” will be
understood to mean a translation of a text segment (from a first language to a second language)
before the text segment has been transformed in accordance with embodiments described

herein.



WO 2014/124397 PCT/US2014/015632
9

[0033] Various embodiments may implement different transformation/translation strategies,
with certain strategics being well suited for particular translation applications. For example,
for particular chat system applications, the transformation strategy implementcd may comprise
applying the following set of transformation-rclated modules i the order listed: chatspeak
module, acronym module, proper noun module, common noun module, colloquialism module,
spelling check module, abbreviation module, and profanity module.  Generally, the
transformation/translation strategy employed determines which transformation operations are
performed, when the transformation operations are performed in the overall translation process
(e.g., transformation performed before or after machine translation), or in what order the
transformation operations are performed (e.g., precedence or priority of transformation
operations). The transformation/translation strategy may also determine what translations are
pre-populated into the data store (e.g., translations can be stored in a transiation “cache” to
speed up the overall process) and when translation caches are utilized in the overall translation
process. For certain embodiments, the transformation/translation strategy employed may be
dynamically determined based on the conditions of the environment in which the embodiments
are used. For example, where a chat system is experiencing a heavier load of users than usual,
the transformation/translation strategy may switch to one that lessens the processing burden of

the chat system (e.g., relies more on machine translations rather than on the data store).

[0034] FIG. 1 is a block diagram illustrating an exemplary environment 100 utilizing a
multi-lingual system in accordance with various embodiments. As shown in FIG. 1, the
exemplary environment 100 comprises clients 102-1 through 102-N (hereafter, collectively
referred to as “clients 102 or “client 1027), a chat server 108, and a translation server 110,
each of which may be communicatively coupled with each other through a computer network
106. In accordance with some embodiments, the computer network 106 may be implemented
or facilitated using one or more local or wide-area communications networks, such as the
Internet, WiFi networks, WiMax networks, private networks, public networks, and the like.
Depending on the embodiment, some or all of the communication connections with the
computer network 106 may utilize encryption (c.g., Scourc Sockets Layer [SSL]) to secure
information being transferred between the wvarious entities shown in the exemplary

environment 100.

[0035] Each of the clients 102, the chat server 108, and the translation server 110 may be

implemented using one or more digital devices, which may be similar to the digital devices
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discussed later with respect to FIG. 12. For instance, the client 102-1 may be any form of
computing device capable of recciving user input (e.g., configured for user intcraction),
capable of providing a client user interface that facilitates communications with one or more
other clients (¢.g., any of clients 102-2 through 102-N), and capable of communicating with the
chat server 108 through the computer network 106. Such computing devices may include a
mobile phone, a tablet computing device, a laptop, a desktop computer, personal digital
agsistant, a portable gaming unit, a wired gaming unit, a thin client, a sct-top box, a portable
multi-media player, or any other type of network accessible user device known to those of skill
in the art. Further, one or more of the chat server 108 and the translation server 110 may
comprise of one or more servers, which may be operating on or implemented using one or
more cloud-based services (e.g., System-as-a-Service [SaaS], Platform-as-a-Service [PaaS], or

Infrastructure-as-a-Service [IaaS]).

[0036] The clients 102 may be configured to communicatively connect with the chat server
108, which provides or otherwise facilitates chat sessions between the clients 102. Each of the
clients 102-1 through 102-N may comprise a chat client system (104-1 through 104-N,
respectively) that enables a user at each of the clients 102 to access to the chat session through
the chat server 108. Additionally, depending on the embodiment, each of the chat client
systemns 104-1 through 104-N (hereafter, collectively referred to as “chat client systems 104” or
“chat. client system 104”) may be implemented as a standalone chat application, as a chat
feature embedded. in nom-chat application (e.g., video game), or through a chat service
accessible at the client through a web browser. Those skilled in the art will appreciate that for
some embodiments the chat client systems 104 may be non—hetérogencous with respect to one
another and still be capable of establishing a chat session between them. The chat client
systems 104 may be capable:of receiving chat input (¢.g., a chat message) from their respective
users in a language (and corresponding character set) selected by the user (c.g., based on user
settings or preferences), and transmitting the chat input to the chat server 108 to be relayed to
another user (e.g., another user at another chat client system). The chat client systems 104 may
also be capable of receiving chat output (¢.g., chat session dialogue) from the chat server 108
(e.g., from another user at another chat client system), and displaying the received chat output
in a language (and corresponding character set) selected by the user (e.g., bascd on user

settings or prefercnces).
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[0037] Through the use of some embodiments, the translation of the chat dialogue may be
trangparent to the users as dialoguc is passed betwcen the chat client systems 104
Accordingly, for some embodiments, all chat dialogue presented at a given chat client system
104 may be in a language native to (or selected by) the user at that given chat client system
104, irrespective of what language is being by users, at other chat client systems 104 that are
contributing to the same chat dialogue. For example, where the user at the chat client system
104-1 and the user at the chat client system 104-2 are centributing to the same chat dialogue
(i.c., involved in the same chat session), the user at the chat client system 104-1 may have
chosen to enter and receive chat dialogue in English while the user at the chat client system
104-2 may have chosen to enter and receive chat dialogue in Russian. Though the users at the
client systems 104-1 and 104-2 will see the same chat content, the chat dialogue will be

presented in their respectively chosen languages.

[0038] As shown, the chat server 108 may comprise a chat host system 112 configured to
established and/or facilitate chat sessions between the chat client systems 104, and a
communication transformation and translation (CTT) system 114 configured to perform
transformation and/or translation operations in accordance with the various systems and
methods described herein. For some embodiments, the chat client systems 104 may establish a
chat session with each other through the chat host system 112, and the chat host system 104
may utilize the features of the CTT system 114 in facilitating the transparent translation of chat
dialogue between the chat client systems 104, Those skilled in the art will appreciate that for
some embodiments, the chat host system 112 and the CTT system 114 may be part of separate
servers, and that the entity operating the chat host system 112 may be different from the entity
operating the CTT system 114. For instance, the chat host system 112 may be a third-party
chat host system that utilizes the services of the CTT system 114.

[0039] As also shown, the translation server 110 may comprise a translation module 116
configured to receive and service requests for machine text translation. In accordance with
some cribodiments, the CTT system 114 may utilize the operations/services of the translation
module 116 in performing machine translations of texts. The CTT system 114 may use of one
or more translation application programming interfaces (APIs) to obtain access to the services
provided by the iranslation module 116. Depending on the embodiment, the (ranslation
module 116 (and the server 110 on which it resides) may be operated by a third-party, such as

Google®, which may offer the machine translation services free of charge or for a fee. Though
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the translation module 116 is shown to be a component operating on a setver separate from the
CTT system 114, those skilled in the art will appreciate that, for some embodiments, the
translation module 116 may operating on the same server as the CTT system 114 and/or may

be an integrated component of the CTT system 114,

[0040] FIG. 2 is a block diagram illusirating an exemplary communication transformation
and translation system 114 in accordance with various embodiments. As shown, the CTT
system 114 may comprise a- communication transformation and translation (CTT) control
module 202, a communication transformation and translation (CTT) communications module
204, a language module 206, a transformation module 208, a translation data store 210, and a
translation application programming interface (API) module 212, The CTT control module
202 may be configured to control and/or orchestrate performance of various operations within
the CTT system 114 as the CTT system 114 performs transformation or translation operations
in accordance with some systems and methods described herein. For some embodiments, the
CTT control module 202 may control the operation of other components of the CTT system
114, such as the CTT communications module 204, the language module 206, the
transformation module 208, the translation data stores 210, and the translation API module
212,

[0041] The CTT communications module 204 may be configpured to facilitate
communications between the CTT system 114 and systems and components external to the
CTT system 114, such as the chat server 108 and/or the translation server 110. Accordingly,
through the CTT communications module 204, the CTT system 114 may receive the chat
dialogue (comprising one or more chat messages) to be transformed or translated by the CTT

system 114, and may output the translated chat dialogue that results from the CTT system 114.

[0042] The language module 206 may be configured to identify the one or more langnages
used in connection with chat dialogue received by the CTT system 114. For some
embodiments, the language module 206 may identify the language through analysis of the
content of the chat dialoguc received, and/or obtaining language preference/scttings
information from the respective chat client systems (e.g., chat client systems 104) involved

with the chat dialogue received.

[0043] The transformation module 208 may be configured to perform transformation

operations on chat dialogue (comprising one or more chat messages), received by the CTT
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system 114, in accordance with some systems and methods described herein. In accordance
with some embodiments, the transformation operations performed by the transformation
module 208 may include, without limitation, those relating to chatspeak, acronyms,
abbreviations, proper nouns, common nouns, colloquialisms, and profanity. Additional details

of the transformation module 208 are discussed in FIG. 3.

[0044] The translation data store 210 may be configured to store and subsequently provide
previously translated text to the CTT system 114 as the CTT system 114 performs transformed
translations and untransformed translations in accordance with the some system and methods
described herein. As described herein, the translation data store 210 may operate as a cache for
translations previously performed by the CTT system 114, and/or may store translations
manually entered and stored by a human operator (e.g., by way of a translation training
system). For some embodiments, the translation data store 210 may be populated with
translations that would speed up the performance of the CTT system 114 with respect to
certain chat contexts. For example, where the CTT system 114 is utilized in conjunction with a
chat system associated with an MMO game, the translation data store 210 may be populated
(c.g., by the operator of the CTT system 114) with (transformed and untransformed)
translations relating specifically to the MMO game. For certain embodiments, the multi-
tiered/multi-module approach of transforming text used by the transformation module 208 is
particularly well suited for handling chat text in MMO games, which by nature tends to be

complex.

[0045] Depending on the embodiment, the data store 210 may store either untransformed
translations (e.g., <English Formal> ‘you’ — <French Formal> ‘vous’), transformed
translations (e.g., <English Chatspeak> ‘v’ — <French Formal> ‘vous’), or both. For some
embodiments, the translation data store 210 may store translations such that corresponding chat
messages may be identified using hash values/tags. For instance, to store a Spanish translation
for an original message in English, the Spanish translation may be stored based on a hash value
of the English message, thereby enabling the Spanish translation to be later located and
obtained using the hash value of the English message. Those skilled in the art will appreciate
that for some embodiments, the translation data store 210 may comprise a separate data store
for translations between two specific languages. Accordingly, when a chat message is being
transformed/translated between English and French, a corresponding data English-French data

store may be utilized for operations relating to the translation data storc 210.
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[0046] The translation AP module 212 may be configured to provide the CTT system 114
with access to machine translation services provided external to the CTT system 114 (c.g., by
the translation module 116 of the translation server 110). As described herein, the translation
API module 212 may be utilized by the CTT system 114 when a translation is not located in

the translation data store 210.

[0047] FIG. 3 is a block diagram illustrating an exemplary transformation module 208 in
accordance with various embodiments. As shown, the transformation module 208 may
comprise a chatspeak module 302, an acronym module 304, a proper noun module 306, a
common noun module 308, a collogquialism module 310, a spelling check module 312, an
abbreviation module 314, and/or a profanity module 316. According to some embodiments,
during operation the transformation module 208 may process a chat message in whole or in
parts (c.g., breaks the message into tokens or logical portions and then processes those
tokens/portions). In some embodiments, various modules of the transformation module 208

may be called in parallel.

[0048] The chaispeak module 302 may be configured to identify one or more words or
phrases in a chat message that are associated with chat jargon (i.e., chatspeak), and may be
further configured to suggest replacement (e.g., corresponding formal/i.e., non-chatspeak)
words or phrases for the identified words or phrases. In some embodiments, the chatspeak
module 302 may flag an identified chatspeak word or phrase to be skipped or otherwise
ignored during a subsequent machine translation (e.g., by the translation module 116).
Additionally, in some embodiments, an identified chatspeak word or phrase may be flagged for
later review and disposition by a human operator (e.g., an administrator of the CTT system
114). In order to identify a chatspeak word or phrase and/or its corresponding (formal) word
or phrase, some embodiments may utilize a dataset (e.g., stored on a data store) comprising
chatspeak words or phrases and/or mappings between chatspeak words or phrases and their
corresponding words and phrases. The dataset may be constructed by way of training or a
learning system, may be proprietary (¢.g., manually collected “in-house” by an administrator of
the CTT system 114), may be commercially acquired, or may be derived from a publicly
available Intemmet knowledgebase. For example, the chatspeak module 302 may employ
statistical machine translation in its functionality. For some embodiments, the statistical
machine translation employed may be trained using parallel texts and/or using phrase-level

pairs extracted from fransformations that preserve contextual information and/or add grammar
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to an otherwise ungrammatical sentence. The result from the chatspeak module 302 may
comprise a chatspeak word or phrase flagged by the chatspeak module 302 to be ignored, a
suggested replacement, or a non-chatspeak word or phrase inserted into the message by the
chatspeak module 302 (e.g., in place of the identified chatspeak word or phrase). Depending
on the embodiment, the message that results from the chatspeak module 302 may be provided
to another transformation module (in the transformation module 208) for further processing or
the suggested replacement may be provided to the CTT control module 202 to determine if the

message transformed by the chatspeak module 302 is in the data siore 210.

[0049] The acronym module 304 may be configured to identify one or more acronyms in a
chat message, and may be further configured to suggest replacement words or phrases
corresponding to (e.g., represented by) the acronyms. In some embodiments, the acronym
module 304 may flag an identified acronym to be skipped or otherwise ignored during a
subsequent machine translation (e.g., by the translation module 116). Additionally, in some
embodiments, an identified acronym may be flagged for later review and disposition by a
human operator (e.g., an administrator of the CTT system 114). In order to identify an
acronym and/or its corresponding word or phrase, some embodiments may utilize a dataset
(e.g., stored on a data store) comprising acronyms and/or mappings between acronyms and
their corresponding words and phrases. The dataset may be constructed by way of training or a
learning system, may be proprictary (e.g., manually collected “in-house” by an administrator of
the CTT system 114), may be commercially acquired, or may be derived from a publicly
available Internet knowledgebase. The result from the acronym module 304 may comprise an
acronym flagged by the acronym module 304 to be ignored, a suggested replacement, or a
word or phrase inserted into the message by the acronym module 304 (e.g., in place of the
identified acronym). Depending on the embodiment, the message that results from the
acronym module 304 may be provided to another transformation module (in the transformation
module 208) for further processing or the suggested replacement may be provided to the CTT
control module 202 to determine if the message transformed by the acronym module 304 is in
the data store 210.

[0050] The proper noun module 306 may be configured to identify one or more proper nouns
in a chat message, and may be further configured to suggest replacement words or phrases
corresponding to (c.g., represented by) the proper nouns. In some embodiments, the proper

noun module 306 may flag an identified proper noun to be skipped or otherwise ignored during
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a subsequent machine translation (e.g-., by the translation module 116). Additionally, in some
embodiments, an identified proper noun may be flagged for later review and disposition by a
human operator (¢.g., an administrator of the CTT system 114). In order to identify a proper
noun and/or its corresponding word or phrase, some embodiments may utilize a dataset (¢.g.,
stored on a data store} comprising proper nouns (e.g., well-known proper nouns such as
Disneyland®, or common names for individuals) and/or mappings between proper nouns and
their corresponding words and phrases. The dataset may be constructed by way of training or a
learning system, may be proprietary (e.g., manually collected “in-house™ by an administrator of
the CTT system 114), may be commercially acquired, or may be derived from a publicly
available Internet knowledgebase. The result from the proper noun module 306 may comprise
a proper noun flagged by the proper noun module 306 to be ignored, a suggested replacement,
or a word or phrase inserted into the message by the proper noun module 306 (e.g., in place of
the identified proper noun). Depending on the embodiment, the message that results from the
proper noun module 306 may be provided to another transformation module (in the
transformation module 208) for further processing or the suggested replacement may be
provided to the CTT control module 202 to determine if the message transformed by the proper

noun module 306 is in the data store 210.

[0051]) The common noun module 308 may be configured to identify one or more common
nouns in a chat message, and may be further configured to suggest replacement words or
phrases corresponding to (e.g., represented by) the common nouns. In some embodiments, the
common noun module 308 may flag an identified common noun to be skipped or otherwise
ignored during a subsequent machine translation (e.g., by the translation module 116).
Additionally, in some embodiments, an identified common noun may be flagged for later
review and disposition by 2 human operator (e.g., an administrator of the CTT system 114). In
order to identify a common noun and/or its corresponding word or phrase, some embodiments
may utilize a dataset (e.g., stored on a data store) comprising common nouns and/or mappings
between common nouns and their corresponding words and phrases. The dataset may be
constructed by way of training or a learning system, may be proprietary (e.g., manually
coliected “m-house” by an administrator of the CTT system 114), may be commercially
acquired, or may be derived from a publicly available Internet knowledgebase. The result from
the common noun module 308 may comprise a common noun flagged by the common noun
module 308 to be ignored, a suggested replacement, or a word or phrase inserted into the

message by the common noun module 308 (e.g., in place of the identified common noun).
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Depending on the embodiment, the message that results from the common noun module 308
may be provided to another transformation module (in the transformation module 208) for
further processing or the suggested replacement may be provided to the CTT control module
202 to determine if the message transformed by the common noun modulc 308 is in the data
store 210,

[0052] The colloquialism module 310 may be configured to identify one or more colloquial
words or phrases in a chat message, and may be further configured to suggest replacement
(e.g., corresponding formal/i.e., non-colloquial) words or phrases for the identified words or
phrases. In some embodiments, the colloquialism module 310 may flag an identified
colloquial word or phrase to be skipped or otherwise ignored during a subsequent machine
translation (e.g., by the translation module 116). Additionally, in some embodiments, an
identified colloquial word or phrase may be flagged for later review and disposition by a
human operator (e.g., an administrator of the CTT system 114). In order to identify a
colloquial word or phrase and/or its corresponding (formal) word or phrase, some
embodiments may utilize a dataset (¢.g., stored on a data store) comprising colloquial words or
phrases and/or mappings between colloquial words or phrases and their corresponding words
and phrases. The dataset may be constructed by way of training or a learning system, may be
proprictary (e.g., manually collected “in-house” by an administrator of the CTT system 114),
may be commercially acquired, or may be derived from a publicly available Internet
knowledgebase. The result from the colloquialism module 310 may comprise a colloquial
word or phrase flagged by the colloquialism module 310 to be ignored, a suggested
replacement, or a non-colloquial word or phrase inserted into the message by the colloquialism
module 310 (e.g., in place of the identified colloquial word or phrase). Depending on the
embodiment, the message that results from the colloquialism module 310 may be provided to
another transformation module (in the transformation module 208) for further processing or the
suggested replacement may be provided to the CTT control module 202 to determine if the

message transformed by the colloquialism module 310 1is in the data store 210.

[0053] The spelling check module 312 may be configured to identify one or more misspelled
words or phrases in a chat message, and may be further configured to suggest replacement (e.g.
corrected) words or phrascs for the identified words or phrases. For example, the spelling
check module 312 may be configured to automatically correct the words or phrases with the

suggested replacement words or phrases. In some embodiments, the spelling check module
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312 may flag an identified misspelled word or phrase to be skipped or otherwise ignored
during a subsequent machine translation (¢.g., by the translation module 116). Additionally, in
some embodiments, an identified misspelied word or phrasc may be flagged for later review
and disposition by a human operator (e.g., an administrator of the CTT system 114), In order
to identify a misspelled word or phrase and/or its corresponding (corrected) word or phrase,
some embodiments may utilize a dataset (e.g., stored on a data store) comprising misspelled
words or phrases and/or mappings between misspelled words or phrases and their
corresponding words and phrases. The dataset may be constructed by way of training or a
learning system, may be proprietary (e.g., manually collected “in-house” by an administrator of
the CTT system 114), may be commercially acquired, or may be derived from a publicly
available Internet knowledgebase. The result from the spelling check module 312 may
comprise a misspelled word or phrase flagged by the spelling check module 312 to be ignored,
a suggested replacement, or a corrected word or phrase inserted into the message by the
spelling check module 312 (e.g., in place of the misspelled word or phrase). Depending on the
embodiment, the message that results from the spelling check module 312 may be provided to
another transformation module (in the transformation module 208) for further processing or the
suggested replacement may be provided to the CTT control module 202 to determine if the
message transformed by the spelling check module 312 is in the data store 210.

[0054] The abbreviation module 314 may be configured to identify one or more
abbreviations in a chat message, and may be further configured to suggest replacement words
or phrases corresponding to (e.g., represented by) the abbreviations. In some embodiments, the
abbreviation module 314 may flag an identified abbreviation to be skipped or otherwise
ignored during a subsequent machine franslation (e.g., by the tfranslation module [16).
Additionally, in some embodiments, an identified abbreviation may be flagged for later review
and disposition by a human operator (e.g., an administrator of the CTT system 114). In order
to identify an abbreviation and/or its corresponding word or phrase, some embodiments may
utilize a dataset (e.g., stored on a data store) comprising abbreviations and/or mappings
between abbreviations and their corresponding words and phrases. The dataset may be
constructed by way of training or a learning system, may be proprietary (e.g., manually
collected “in-house” by an administrator of the CTT systerm 114), may be commercially
acquired, or may be derived from a publicly available Internet knowledgebase. The result from
the abbreviation module 314 may comprise an abbreviation flagged by the abbreviation

module 314 to be ignored, a suggested replacement, or a word or phrase inserted into the
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message by the abbreviation module 314 (e.g., in place of the identified abbreviation).
Depending on the embodiment, the message that rcsults from the abbreviation module 314 may
be provided to another transformation module {in the transformation module 208) for further
processing or the suggested replacement may be provided to the CTT control module 202 to

determine if the message transformed by the abbreviation module 314 is in the data store 210.

[0055] The profanity module 316 may be configured to identify one or more profane words
or phrases (hereafter, referred to as a “profanity”™) in a chat message, and may be further
configured to suggest replacement words or phrases (e.g., suitable substitute) corresponding to
the profanity (e.g., a toned down euphemism). In some embodiments, the profanity module
316 may flag identified profanity to be skipped or otherwise ignored during a subscquent
machine translation (e.g., by the translation module 116). Additionally, in some embodiments,
identified profanity may be flagged for later review and disposition by a human operator (e.g.,
an administrator of the CTT system 114). In order to identify profanity and/or its
corresponding word or phrase, some embodiments may utilize a dataset (e.g., stored on a data
store) comprising profanity and/or mappings between abbreviations and their corresponding
words and phrases. The dataset may be constructed by way of training or a learning system,
may be proprietary (e.g., manually collected “in-house” by an administrator of the CTT system
114), may be commercially acquired, or may be derived from a publicly available Internet
knowledgebase. The result from the profanity module 316 may comprise profanity flagged by
the profanity module 316 to be ignored, a suggested replacement, or a word or phrase inserted
into the message by the profanity module 316 (e.g., in place of the identified profanity).
Depending on the embodiment, the message that results from the profanity module 316 may be
provided to another transformation module (in the transformation module 208) for further
processing or the suggested replacement may be provided to the CTT control module 202 to

determine if the message transformed by the profanity module 316 is in the data store 210,

[0056] For some embodiments, one or more various modules of the transformation module
208 may flag one or more portions of the ¢chat message by inserting a predetermined character
beforc and/or after the portion being flagged. For instance, where the chatspeak module 302
flags the word “LOL” in a portion of the chat message, the chatspeak module 302 may insert
an predetermined character (“ ") before and/or after the word (e.g., “ LOL ) to indicate that

the flagged portion should be ignored by the translation module 116.
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[0057] For some embodiments, the transformation module 208 may perform two or more
transformation operations on the initial message in parallel, and in response, each of the two or
more transformation opcerations may return a separate response, from which the transformation
module 208 may then select one transformed message for further processing (e.g., to be used in
operation 514). Depending on the embodiment, each response may comprise a flagged text
portion, a suggested replacement, or a word or phrase inserted into the initial message.
Thereafter, the transformed message selected may be according to a priority of selection,
which can determine which transformed message is selected for further processing and
according to what precedent. In some embodiments, the priority selection may be according to
which transformation operation is most likely to generate a transformed message suitable for a
subsequent lookup in the translation data store 210) or for subsequent machine translation.
Additionally, in some embodiments, the priority of selection may be according to which
transformation operation generates the most formal transformed message. The priority of

selection may depend on the transformation/translation strategy selected by the embodiment.

[0058] The following provides examples of how the transformation module 208 may process
a portion of a chat message in accordance with various embodiments. As shown, the
transformation module 208 may process a chat message based on tokens or proximal tokens,

and may cease processing on a particular token once a transformation is performed.

Token(s) from a Chat Message Transformation Processing
Token = ‘USA’ Chatspeak Module (‘USA’)Y — Acronym
Module (‘USA’) — Flag for non-translation.
Token = ‘brb’ Chatspeak Module (‘brb’) —» Acronym

Module (‘brb’) — Proper Noun Module
(brb”) — Common Noun Module (*brb”) —
Colloquialism Module (‘brb’} — Spelling
Check Module(*brb”) — Abbreviation
Module (‘trh”) —Transform to ‘be right back’

Token = ‘9’ Chatspeak Module (‘9’) - Transform to
‘parents watching over shoulder’
Token = ‘99’ Chatspeak Module (‘99”) —Transform to

‘parents stopped watching over shoulder’

Proximal tokens = ‘go gabe’ Chatspeak Module (‘go gabe’) — Acronym
Module (‘go gabe’) — Proper Noun Module
(‘going’) - Common Noun Modulc (‘go
gabe”) — Flag for likely being a common
noun.
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String = “Your going to attack him?’
Token#! = “Your’
Token#2 = ‘going’

Token#3 = ‘to’
Token#4 = ‘attack’

Token#5 = ‘him’

Spelling Check Module (*Your’) — Correct
with “You’re’ based on proximal token
*going’ (i.c., using proximal context for spell
checking).

‘Chatspeak Module (‘going’) — Acronym

Module (‘going’) — Proper Noun Module
(*going’) — Common Noun Module (‘going’)
— Colloquialism Module (‘going”) —
Spelling Check Module(*going’) —
Abbreviation Module (‘going’) — Profanity
Module (‘going’) — No transform.

Chatspeak Module (‘to’) — Acronym Module
(‘to”) — Proper Noun Module (‘t0”) —
Common Noun Module (‘to”) —
Colloquialism Module (‘to’) — Spelling
Check Module(‘to’) — Abbreviation Module
(‘to”) — Profanity Module (‘to’) — No
transform.

Chatspeak Module (‘attack’) — Acronym
Module (‘attack’) — Proper Noun Module
(‘attack’) — Common Noun Module
(“attack”) — Colloquialism Module (‘attack’)
—» Spelling Check Module(“attack™ —
Abbreviation Module (‘attack’) --» Profanity
Module (“attack”) — No transform.

Chatspeak Module (‘him”) — Acronym
Module (‘him’) — Proper Noun Module
(*him’) — Common Noun Module (*him’) —
Colloquialism Module (*him’) — Spelling
Check Module(‘*him”) — Abbreviation
Module (*him’) — Profanity Module (‘him”)
— No transform.

String = ‘Sup bro, sup yall?’
Token#1 = ‘Sup’
Token#2 = ‘bro’
Token#3 = ‘sup’

Token#4 = “yall’

Chatspeak Module (‘Sup’) — Replace with
“How is it going.”

Chatspeak Module (‘bro’) — Acronym
Module (‘bro”) — Proper Noun Module
(*bro”) — Common Noun Module (‘bro’) —
Colloquialism Module (‘bro’) — Spelling
Check Module(‘bro”) — Abbreviation
Module (‘bro’) — Replace with “brother”

Chatspeak Module (*sup”) — Replace with
“how is it going.”

Chatspeak Module (‘yall’) — Replace with
“you all.”
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[0059] FKIG. 4 is a block diagram illustrating an exemplary chat client system 104 in
accordance with various embodiments. As shown, the chat client system 104 may comprise a
chat client controller 402, a chat client communications module 404, and a chat client graphical
user interface (GUI) module 406. The chat client control module 402 may be configured to
control and/or orchestrate performance of various operations within the chat client system 104
as the chat client system 104 performs chat related operations (e.g., communications chat
dialogue with the chat server 108). For some embodiments, the chat client control module 402
may conirol the operation of other components of the chat client system 104 including, for

example, such as the chat client communications module 404, and the chat client GUI module
406.

[0060] The chat client communications module 404 may be configured to facilitate
communications between the chat client system 104 and systems and components external to
the chat client system 104, such as the chat server 108. Accordingly, through the chat client
module 404, the chat client system 104 may receive from the chat server 108 the chat dialogue
to be presented at the chat client system 104 (e.g., via the chat client GUI module 406), and
may send to the chat server the chat dialogue received from the user at the chat client system

104 (e.g., via the chat client GUI module 406).

[0061] The chat client GUI module 406 may be configured to provide a user at the chat
client system 104 with graphical input/output access to chat sessions with other chat client
systems. Accordingly, for some embodiments the chat client GUI module 406 may present a
user at the client 102 with a client GUI adapted for receiving user interactions through the
client 102. For some embodiments, the chat client GUI module 406 may be configured to
present the user with chat dialogue (e.g., as they are received from the chat server 108) in the
language of their choice (e.g., according to the user language preferences/settings).
Additionally, the chat client GUI module 406 may be configured to receive chat input from the
user in the language of their choice (e.g., according to the user langnage preferences/settings).
As described herein, the language used in presenting and receiving the chat dialogue at the chat
client system 104 may be different from the language used in presenting and receiving the chat
dialogue at another chat client system. More regarding the chat client GUI module 406 is
discussed with respect to FIG. 7.
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[0062] FIG. 5 is a flowchart illustrating an exemplary method 500 for multi-lingual
communication in accordance with various cmbodiments. As described below, for some
embodiments, the method illustrated by the method 500 may perform operations in connection
with the chat client system 104-1, the chat client system 104-2, the CTT system 114 (c.g., of

the chat server 108), and the translation module 116 (e.g., of translation server 110).

[0063] The method 500 may start at operation 502, the language module 204 (of the CTT
system 114} may being by identifying a first language being used by a user at a first chat client
system (e.g., 104-1) and a second language being used by a user at a second chat client system
(e.g., 104-2). According to some embodiments, the langnage module 204 may identify the first
language and the second language by obtaining language preferences/settings from the

respective chat client system 104.

[0064] At operation 504, the CTT communications module 204 (of the CTT system 114)
may receive an initial message in the first language. In some embodiments, the CTT
communications module 204 may receive the initial message from the chat host system 112,

which may have received the initial message from a chat client system (e.g., 104-1).

[0065] At operation 506, the CTT control module 202 (of the CTT system 114) may query
the translation data store 210 for a corresponding message in the second language that
corresponds to the initial message. At operation 508, the CTT cornitrol module 202 may
determine if a corresponding message is found in the translation data store 210. If one exists,
at operation 510, the CTT communications module 204 may assist i sending the
corresponding message to the second chat client system (e.g., the chat client system 104-2). In
some embodiments, the corresponding message may be sent to the chat host system 112, which
may relay the corresponding message to the second chat client system (¢.g., 104-2). The

method 500 may then end.

[0066] If a corresponding message does not exist in the translation data store 210, at
operation 512, the transformation module 208 may attempt to transform at least a portion of the
initial ‘mecssage to a transformed message in the first language. As described herein, the
message that results from the transformation module 208 may be transformed or may remain
unchanged (e.g., when transformation operations of the transformation module 208 are not
applied to the initial message). For some embodiments, the transformation module 208 may

perform two or more transformation operations on the initial message in parallel, and in



WO 2014/124397 PCT/US2014/015632
24

response, each of the two or more transformation operations may return a separate response,
from which the transformation module 208 may then sclect one transformed message for
further processing (e.g., to be used in operation 514). Depending on the embodiment, ¢ach
response may comprise a flagged text portion, a suggested replacement, or a word or phrase
inserted into the initial message. Thereafter, the transformed messdge selected may be
according to a priority of selection, which can determine which transformed message is
selected for further processing and according to what precedent. In some embodiments, the
priority selection may be according to which {ransformation operation is most likely to
generate a transformed message suitable for a subsequent lookup in the translation data store
210) or for subsequent machine translation. Additionally, in some embodiments, the priority
of sclection may be according to which transformation operation generates the most formal
transformed message. The priority of selection may depend on the transformation/translation

strategy selected by the embodiment.

[0067] At operation 514, assuming the transformation module 208 transformed the message,
the CTT control module 202 (of the CTT system 114) may query the translation data store 210
for a corresponding message in the second language that corresponds to the transformed
message. At operation 516, the CTT control module 202 may determine if a corresponding
message is found in the translation data store 210. If one exists, at operation 518, the CTT
communications module 204 may assist in sending the corresponding message to the second
chat client system (e.g., the chat client system 104-2), In some embodiments, the
corresponding message may be sent to the chat host system 112, which may then relay the
corresponding message to the second chat client system (e.g., 104-2). The method 500 may
then end.

[0068] For some embodiments, if a corresponding message still does not exist in the
translation data store 210, at operation 520, the CTT control module 202 may determine if
there are any additional transformation operations of the transformation module 208 to perform

on the chat message that have not already been performed.

[0069] If an additional transformation operation exists, the method 500 returns to operation
512 and performs additional transformation operation(s). Depending on the embodiment, the
additional transformation operation(s) may involve applying a transform operation different

from those already performed on the initial message by the transformation module 208, may
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involve applying the same transformation operations performed but to different portions of the
English chat message, or may involve some combination thereof. For example, if during the
first exccution of operation 512 the transformation module 208 applies a chatspeak-related
opcration to the initial message (to create a first transformed message), during a second
execution of operation 512 the transformation module 208 may apply an abbreviation-related
operation to the second transformed message. Following, a subsequent execution of operation
512, the method 500 may continue to operations 514 and 516, where the CTT control module
202 may re-query the translation data store 210 for a corresponding message in the second
language that corresponds to the latest resulting transformed message, and the CTT control
module 202 may determine if a corresponding message is found in the translation data store
210. By performing the transformation and query operations in this iterative manner, certain
embodiments may be able to find a corresponding message before having to perform every
transformation operation available. Those skilled in the art will appreciate that for certain
embodiments, the transformation and query operations may be performed in series, with the
query operation (e.g., operation 514) only being performed after every available transformation

operation provided by the transformation module 208 has beenperformed on the chat message.

[0070] If a corresponding message does not exist in the translation data store 210 and an
additional transformation operation (of the transformation module 208) does not exist, at
operation 522, (through the translation API module 212) the translation module 116 may assist
in the translating the initial message or the transformed message to a corresponding message in
the second language. Subsequently, at operation 524, the CTT communications module 204
may assist in sending the corresponding message to the second chat client system (e.g., the chat
client system 104-2). According to some embodiments, the corresponding message may be
sent to the chat host system 112, which may then relay the corresponding message to the

second chat client system (e.g., 104-2). The method 500 may then end.

[0071] For certain embodiments, the transformation module 208 may be utilized to transform
the corresponding message in the second language before the corresponding message is sent to
the chat host system 112. As described herein, the corresponding message may be submitted
for further transformation processing to further refine the translation for the user at the second
chat client system (e.g., 104-2). For example, if the initial message contains chatspeak in the
first language (c.g., English), additional transformation processing can add, to the cxtent

possible, chatspeak in the second language.
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[0072] Though the steps of the above method may be depicted and described in a certain
order, those skilled in the art will appreciate that the order-in which the steps are performed
may vary between cmbodiments. Additionally, those skilled in the art will appreciate that the
components described above with respect to the method 500 are merely cxamples of
components that may be used with the method, and for some embodiments other components

may also be utilized in some embodiments.

[0073] FIG. 6 is a flowchart illustrating an exemplary method 600 for transforming
communications in accordance with various embodiments. As described below, for some
embodiments, the method 600 may perform operations in connection the transformation

module 208 (e.g., of the CTT system 114).

[0074] The method may start at operation 602, with an initial message being received by the
transformation module 208 for transformation processing. Based on some embodiments, the
transformation module 208 may receive the initial message for transformation subsequent to a
failure to identify a message in the translation data store 210, and possibly before the initial
message 18 machine translated by a third-party or proprietary translation process (e.g., the
translation module 116, which may be offered as a cloud-based service). As described herein,
the transformation module 208 may be used in various embodiments to facilitate or otherwise
improve text translation, particularly where the text comprises a minimal context, brief
sentence construction, specialized/domain-related jargon (e.g., chatspeak for Internet-based
chat) abbreviations, acronyms, colloquialisms, proper nouns, common nouns, profanity, or
some combination thereof. Text translations that may benefit from the operations of the
transformation module 208 may include, without limitation, translations of texts originating
from conversations {e.g., transcript), from offline or online Internet-based chat (e.g., instant

messaging), and from mobile phone messaging (¢.g., SMS or MMS).

[0075] At operation 604, the chatspeak module 302 may identify one or more words or
phrases in the initial message that are associated with chat jargon (i.c., chatspeak), and may
further suggest replacement (e.g., corresponding formal/i.c., non-chatspeak) words or phrases
for the identified words or phrases. In some embodiments, the chatspeak module 302 may flag
an identified chatspeak word or phrase to be skipped or otherwise ignored during a subsequent
machine translation (e.g., by the translation module 116). Additionally, in some embodiments,

an identified chatspeak word or phrase may be flagged for later review and disposition by a
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chatspeak word or phrase and/or its corresponding (formal) word or phrase, some
embodiments may utilize a dataset (e.g., stored on a data store) comprising chatspeak words or
phrases and/or mappings between chatspeak words or phrases and their corresponding words
and phrases. The dataset may be constructed by way of training or a learning system, may be
proprietary (e.g., manually collected “in-house™ by an administrator of the CTT system 114),
may be commercially acquired, or may be derived from a publicly available Internet
knowledgebase. The message resulting from operation 604 (hereafter, “the first intermediate
message”’) may comprise a chatspeak word or phrase flagged by the chatspeak module 302 to
be ignored, a suggested replacement, or a non-chatspeak word or phrase inserted into the initial
message by the chatspeak module 302 (e.g., in place of the identified chatspeak word or
phrase). In some instances, the first intermediate message may be the same as the initial
message (e.g., when no replacement is performed by the chatspeak module 302). Depending
on the embodiment, the first intermediate message that results from the chatspeak module 302
may be provided to another transformation module (in the transformation module 208) for
further processing or the suggested replacement may be provided to the CTT control module
202 to determing if the message transformed by the chatspeak module 302 is in the data store
210. Following operation 604, the first intermediate message may be provided to the next

operation (e.g., operation 606) of the transformation module 208 for processing.

[0076] At operation 606, the acronym module 304 may identify one or more acronyms in a
chat message, and may further suggest replacement words or phrases corresponding to (e.g.,
represented by) the acronyms. In some embodiments, the acronym module 304 may flag an
identified acronym to be skipped or otherwise ignored during a subsequent machine translation
(e.g., by the translation module 116). Additionally, in some embodiments, an identified
acronym may be flagged for later review and disposition by a human operator (c.g., an
administrator of the CTT system 114). TIn order to identify an acronym and/or its
corresponding word or phrase, some embodiments may utilize a dataset (e.g., stored on a data
store) comprising acronyms and/or mappings between acronyms and their corresponding
words and phrases. The dataset may be constructed by way of training or a learning system,
may be proprictary (e.g., manually collected “in-housc” by an administrator of the CTT system
114), may be commercially acquired, or may be derived from a publicly available Internet
knowledgebase.  The message resulting from operation 606 (hereafier, “the second

intermediate message”) may comprise an acronyim flagged by the acronym module 304 to be
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ignored, a suggested replacement, or a word or phrase inserted into the message by the
acronym module 304 (e.g., in place of the identificd acronym). In some instances, the second
intermediate message may be the same as the first intermediate message (e.g., when no
replacement is performed by the acronym module 304). Depending on the embodiment, the
second intermediate message that results from the acronym module 304 may be provided to
another transformation module (in the transformation module 208) for further processing or the
suggested replacement may be provided to the CTT control module 202 to determine if the
message transformed by the acronym module 304 is in the data store 210. Following operation
606, the second intermediate message may be provided to the next operation (e.g., operation

608) of the transformation module 208 for processing.

[0077] At operation 608, the proper noun module 306 may identify one or more proper
nouns in a chat message, and may further suggest replacement words or phrases corresponding
to (e.g., represented by) the proper nouns. In some embodiments, the proper noun module 306
may flag an identified proper noun to be skipped or otherwise ignored during a subsequent
machine translation (e.g., by the translation module 116). Additionally, in some embodiments,
an identified proper noun may be flagged for later review and disposition by a human operator
(e.g., an admuinistrator of the CTT system 114). In order to identify a proper noun and/or its
corresponding word or phrase, some embodiments may utilize a dataset (c.g., stored on a data
store) comprising proper nouns (e.g., well-known proper nouns such as Disneyland®, or
common names for individuals) and/or mappings between proper nouns and their
corresponding words and phrases. The dataset may be constructed by way of training or a
learning system, may be proprietary (e.g., manually collected “in-house” by an administrator of
the CTT system 114), may be commercially acquired, or may be derived from a publicly
available Internet knowledgebase. The message resulting from operation 608 (hereafter, “the
third intermediate message™) may comprise a proper noun flagged by the proper noun module
306 to be ignored, a suggested replacement, or a word or phrase inserted into the message by
the proper noun module 306 (c.g., in place of the identified proper noun). In some instances,
the third intermediate message may be the samc as the second intcrmediate message (e.g.,
when no replacement is performed by the proper noun module 306). Depending on the
embodiment, the third intermediate message that results from the proper noun module 306 may
be provided to ancther transformation module (in the transformation module 208) for further
processing or the suggested replacement may be provided to the CTT control module 202 to

determine if the message transformed by the proper noun module 306 is in the data store 210.
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Following operation 608, the third intermediate message may be provided to the next operation

(c.g., operation 610) of the transformation module 208 for processing,

[0078] At operation 610, the common noun module 308 may identify one or more common
nouns in a chat message, and may further suggest replacement words or phrases corresponding
to (e.g., represented by) the common nouns. In some embodiments, the common noun module
308 may flag an identified common noun to be skipped or otherwise ignored during a
subsequent machine translation (e.g., by the translation module 116). Additionally, in some
embodiments, an identified common noun may be flagged for later review and disposition by a
human operator (e.g., an administrator of the CTT system 114). In order to identify a common
noun and/or its corresponding word or phrase, some embodiments may utilize a dataset (e.g.,
stored on a data store) comprising common nouns and/or mappings between common nouns
and their corresponding words and phrases. The dataset may be constructed by way of training
or a learning system, may be proprietary (e.g., manually collected “in-house” by an
adrinistrator of the CTT system 114), may be commercially acquired, or may be derived from
a publicly available Internet knowledgebase. The message resulting from operation 610
{hereafter, “the fourth intermediate message’™”) may compris¢ a common noun flagged by the
common noun module 308 to be ignored, a suggested replacement, or a word or phrase
inserted into the message by the commeon noun module 308 (c.g., in place of the identified
common noun). In some instances, the fourth intermediate message may be the same as the
third intermediate message (e.g., when no replacement is performed by the common noun
module 308). Depending on the embodiment, the fourth intermediate message that results
from the common noun module 308 may be provided to another transformation module (in the
transformation module 208) for further processing or the suggested replacement may be
provided to the CTT control module 202 to determine if the message transformed by the
common noun module 308 is in the data store 210. Following operation 610, the fourth
intermediate message may be provided to the next operation (e.g., operation 612) of the

transformation module 208 for processing,

[0079] At operation 612, the colloquialism module 310 may identify one or more colloquial
words or phrases in a chat message, and may further suggest replacement (e.g., corresponding
formal/i.e., non-colloquial) words or phrases for the identificd words or phrascs. In some
cmbodiments, the colloquialism module 310 may flag an identified colloquial word or phrase

to be skipped or otherwisc ignored during a subsequent machine transiation (e.g., by the
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translation module 116). Additionally, in some embodiments, an identified colloquial word or
phrase may be flagged for later review and disposition by a human operator (e.g., an
administrator of the CTT system 114). In order to identify a colloquial word or phrase and/or
its corresponding (formal) word or phrase, some embodiments may utilize a datasct (e.g,
stored on a data store) comprising colloquial words or phrases and/or mappings between
colloquial words or phrases and their corresponding words and phrases. The dataset may be
constructed by way of fraining or a learning system, may be proprictary (e.g., manually
collected “in-house” by an administrator of the CTT system 114), may be commercially
acquired, or may be derived from a publicly available Internct knowledgebase. The message
resulting from operation 612 (hereafter, “the fifth intermediate message”)may comprise a
colloquial word or phrase flagged by the colloquialism module 310 to be ighored, a suggested
replacement, or a non-colloquial word or phrase inserted into the message by the colloquialism
module 310 (e.g., in place of the identified colloquial word or phrase). In some instances, the
fifth intermediate message may be the same as the fourth intermediate message (e.g., when no
replacement is performed by the colloquialism noun module 310). Depending on the
embodiment, the fifth intermediate message that results from the colloquialism module 310
may be provided to another transformation module (in the transformation module 208) for
further processing or the suggested replacement may be provided to the CTT control module
202 to determine if the message transformed by the colloquialism module 310 is in the data
store 210. Following operation 612, the fifth intermediate message may be provided to the

next operation (e.g., operation 614) of the transformation module 208 for processing.

[0080] Atoperation 614, the spelling check module 312 may identify one or more misspelled
words or phrases in a chat messége, and may further suggest replacement (e.g. corrected)
words or phrases for the identified words or phrases. For example, the spelling check module
312 may automatically correct the words or phrases with the suggested replacement words or
phrases. In some embodiments, the spelling check module 312 may flag an identified
misspelled word or phrase to be skipped or otherwise ignored during a subsequent machine
translation {e.g., by the translation module 116). Additionally, in some embodiments, an
identified misspelled word or phrase may be flagged for later review and disposition by a
human operator (c.g., an administrator of the CTT system 114). In order to identify a
misspelled word or phrase and/or its corresponding (corrected) word or phrase, somc
embodiments may utilize a datasct {(e.g., stored on a data store) comprising misspelled words

or phrases and/or mappings between misspelled words or phrascs and their corresponding
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words and phrases. The dataset may be constructed by way of training or a learning system,
may be proprietary (c.g., manually collected “in-house” by an administrator of the CTT system
114), may be commcrcially acquired, or may be derived from a publicly available Internet
knowledgebase. The message resulting from operation 614 (hereafter, “the sixth intermediate
message”) may comprise a misspelled word or phrase flagged by the spelling check module
312 to be ignored, a suggested replacement, or a corrected word or phrase inserted into the
message by the spelling check module 312 (e.g., in place of the misspelled word or phrase). In
some instances, the sixth intermediate message may be the same as the fifth intermediate
message (e.g., when no replacement is performed by the spelling check module 312).
Depending on the embodiment, the sixth intermediate message that results from the spelling
check module 312 may be provided to another transformation module (in the transformation
module 208) for further processing or the suggested replacement may be provided to the CTT
control module 202 to determine if the message transformed by the spelling check module 312
is in the data store 210. Following operation 614, the sixth intermediate message may be
provided to the next operation (e.g., operation 616) of the transformation module 208 for

processing.

[0081] At operation 616, the abbreviation module 314 may identify one or more
abbreviations in a chat message, ahd may further suggest replacement words or phrases
corresponding to (c.g., represented by) the abbreviations. In some embodiments, the
abbreviation module 314 may flag an identified abbreviation to be skipped or otherwise
ignored during a subsequent machine translation (e.g., by the translation module 116).
Additionally, in some embodiments, an identified abbreviation may be flagged for later review
and disposition by a human operator (e.g., an administrator of the CTT system 114). In order
to identify an abbreviation and/or its corresponding word or phrase, some embodiments may
utilize a dataset (c.g., stored on a data store) comprising abbreviations and/or mappings
between abbreviations and their corresponding words and phrases. The dataset may be
constructed by way of training or a learning system, may be proprietary (e.g., manually
collected “in-house” by an administrator of the CTT system 114), may be commercially
acquired, or may be derived from a publicly available Internet knowledgebase. The message
resulting from operation 616 (hereafter, “the seventh intermediate message™) may comprisc an
abbreviation flagged by the abbreviation module 314 to be ignored, a suggested replacement,
or a word or phrase inserted into the message by the abbreviation module 314 (e.g., in place of

the identified abbreviation). In some instances, the seventh intermediate message may be the
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same as the sixth intermediate message (e.g., when no replacement is performed by the
abbreviation module 314). Depending on the embodiment, the seventh intermediate message
that results from the abbreviation module 314 may be provided to another transformation
module (in the transformation module 208) for further processing or the suggested replacement
may be provided to the CTT control module 202 to determine if the message transformed by
the abbreviation module 314 is in the data store 210. Following operation 616, the seventh
intermediate message may be provided to the next operation (e.g., operation 618) of the

transformation module 208 for processing.

[0082] At operation 618, the profanity module 316 may identify one or more profane words
or phrases (hereafter, referred to as a “profanity”) in a chat message, and may further suggest
replacement words or phrases (e.g., suitable substitute) corresponding to the profanity (e.g., a
toned down euphemism). In some embodiments, the profanity module 316 may flag identified
profanity to be skipped or otherwise ignored during a subsequent machine translation (e.g., by
the translation module 116). Additionally, in some embodiments, identified profanity may be
flagged for later review and disposition by a human operator (e.g., an administrator of the CTT
system 114). In order to identify profanity and/or its corresponding word or phrase, some
embodiments may utilize a dataset (e.g., stored on a data store) comprising profanity and/or
mappings between abbreviations and their corresponding words and phrases. The dataset may
be constructed by way of training or a learning system, may be proprictary (c.g., manually
collected “in-house” by an administrator of the CTT system 114), may be commercially
acquired, or may be derived from a publicly available Internet knowledgebase. The message
resulting from operation 618 (hereafter, “the eighth intermediate message”) may comprise
profanity flagged by the profanity module 316 to be ignored, a suggested replacement, or a
word or phrase inserted into the message by the profanity module 316 (e.g., in place of the
identified profanity). In some instances, the eighth intermediate message may be the same as
the seventh intermediatec message (e.g., when no replacement is performed by the profanity
module 316). Depending on the embodiment, the eighth intermediate message that resuits
from the profanity module 316 may be provided to another. transformation module (in the
transformation module 208) for further processing or the suggested replacement may be
provided to the CTT control module 202 to determine if the message transformed by the
profanity module 316 is in the data store 210. Following opcration 618, the eighth
intermediate message may be provided to the next operation of ihe transformation module 208

for processing. The method 600 may then end.
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[0083] In accordance with some embodiments, the message that ultimately results from the
transformation module 208 (c.g., the cighth intermediate message resulting from operation
618) may subsequently be used to query the translation data store 210 for a corresponding
message, which can serve as a translation for the resulting message. Thosc skilled in the art
will appreciate that in some instances, the message resulting from the transformation module
208 (e.g., message subsequently used in the query to the translation data store 210) may be the
same as the initial message received (e.g., at operation 602) when no transformation has been
applied to the initial message (e.g., the initial message passes through operations 604-618

without any transformations being applied).

[0084] Those skilled in the art will also appreciate that various embodiments may perform
niore or less operations than the ones shown, may perform operations different from those
shown, and may perform operations in a different order. Generally, the types of transformation
operations performed, and the order in which they are performed, may be depend on
transformation strategy employed by the embodiments. As noted herein, various embodiments
may implement different transformation/translation strategies in achieving their respective
translations, with certain strategies being well suited for particular translation applications or
translation contexts. The transformation/translation strategy employed may determine which
transformation operations are performed, when the transformation operations are performed, or
in what order the transformation operations are performed. The transformation/translation
strategy may also determine what translations are populated into a translation data stores, and

when a translation data store is utilized in the overall transformation/translation process.

[0085] For some embodiments, the intermediate messages resulting from operations in the
method 600 may have an impact and/or cascading effect on messages that result from
subsequent operations in the method 600. Additionally, for some embodiments, when a chat
message is processed by the method 600, cach operations of flow chart 600 may be performed
on the chat message before the method concludes. Alternatively, for some embodiments, the
method of flowchart 600 may terminate early upon the performance of only a subset of the
operations shown {e.g., after at lecast one operation results in a transformation of the chat
message). According to some embodiments, the performance of each operation in flowchart
500 may be followed by a query to the translation data store 210 for a corresponding message
in the desired language based on the latest resulting transformed message; in the event a

corresponding message 1s identified, the method of flowchart 500 may terminate carly.
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[0086] For various embodiments, the method 600 may perform operations 604-612 in
parallel. For example, the CTT control module 202 may submit the initial message to two or
more opcrations 604-612 in parallel, and receive from each of those two or more operations a
separatc response. Each response may comprise a flagged text portion, a suggested
replacement, or a word or phrase inserted into the initial message. Thereafier, the CTT control
module 202 may select one of the received responses for subsequent processing (e.g., query a
translation data store 210 or translating by the translation module 116), possibly according to a
priority of selection (e.g., which can determine which transformed message is selected for

further processing and according to what precedent).

[0087] For instance, during the method 600, the CTT control module 202 may submit an
mitial message to operation 604 for identifying chatspeak processing, operation 610 for
common noun processing, and operation 616 for abbreviation processing. In response,
operation 604 may return the initial message transformed for chatspeak, operation 610 may
return the initial message unchanged, and operation 616 may return the initial message
transformed for abbreviations. Subsequently, based on a priority of selection, the CTT control
module 202 may select the transformed message returned from operation 616 for further

processing.

[0088] For certain embodiments, a time limit may be enforced on performing various
operations in the method 600, The time limit may cause a transformation operation of method
600 to stop performing if a résponse/result is not received before the time limit has expired. In
doing so, various embodiments may ensure that certain transformation operations do not

unnecessarily hinder the overall transformation/translation process.

[0089] Though the operations of the above method may be depicted and described in a
certain order, those skilled in the art will appreciate that the order in which the operations are
performed may vary between embo‘diments. Additionally, those skilled in the art will
appreciate that the components described above with respect to the method of the flowchart
600 are merely examples of components that may be used with the method, and for some

embodiments other components may also be utilized in some embodiments.

[0090] FIG. 7 is a diagram 700 illustrating an exemplary multi-lingual chat session, between
chat client systems 104 (e.g., 104-1 and 104-2), in accordance with various embodiments. As

shown, the chat client system 104-1 may comprise a chat client GUI module 406-1, and the
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chat client system 104-2 may comprise a chat client GUI module 406-2. As described herein,
cach of the chat client GUI modules 406-1 and 406-2 may be configured to respectively
provide users at chat client systems 104-1 and. 104-2 with graphical input/output access to chat
session shared between them. For some embodiments the chat client. GUI modules 406-1 and
406-2 may present their respective user with a client GUI adapted for receiving user

interactions with respect to the chat dialogue sent and received.

[0091] As chat dialogue 712 (represented by two-way arrow in FIG. 7) is passcd between the
chat client systems 104-1 and 104-2, the chat client GUI modules 406-1 and 406-2 may present
the chat dialogue 712 in the language (implicitly or explicitly) chosen by the user at their
respective chat client system 104-1 or 104-2. As shown, the chat client GUI module 406-1
may comprise a chat dialogue box 702 configured to present the chat dialogue 712 in a first
language (e.g., English) in an output area 708 and to receive chat input in the first language in
a second area 710. The chat client GUI module 406-2 may comprise a chat dialogue box 714
configured to present the chat dialogue 712 in a second language (e.g., French) in an output
area 720 and to receive chat input in the second language in a second area 722. For some
embodiments, when the chat dialogue 712 is presented in the dialogue boxes 702 and 714, it
may include the presentation of usernames {e.g., user online identifier) associated with the

users entering the chat messages in the chat dialogue 712.

[0092] In the illustrated embodiment of FIG. 7, the language chosen for the chat client
system 104-1 is English and the language chosen for the chat client system 104-2 is French.
Accordingly, chat messages 704 (“LOL”) and 706 (“Who u laughin at?”) are presented in
English in the dialogue box 702 of the chat client GUI module 406-1, while their respective
counterpart chat messages 716 (“MDR”) and 718 (“Qui te fair rire?”’) are presented in French
in the dialogue box 714 of the chat client GUI module 406-2. The translation of the chat
messages 704, 706, 716, and 718 may be facilitated through various systems and methods
described herein. More regarding the translation of messages similar to chat messages 704,

706, 716, and 718 are discussed with respect to FIG. 8-10.

[0093] FIG. 8 is a flowchart illustrating operation of an exemplary multi-lingual
communication method 800 in accordance with various embodiments. As described below, for
some embodiments, the method 800 may perform operations in connection with the chat client

system 104-1, the chat client system 104-2, and the CTT system 114 (e.g., of the chart server
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108). In particular, FIG. 8 illustrates the translation of an English chat message comprising the
text “LOL” to a French chat message in accordance with some embodiments. Such a sitnation
may arise when the language being used by the user at the first chat client system 104-1 is
English and the language being used by the user at the second chat client system 104-2 is
French. According to some embodiments, and the CTT system 114 may automatically detect

these language choices/preferences for the chat client systems 104-1 and 104-2.

[0094] As shown, at operation 802, the first chat client system 104-1 may submit the English
message for transmission to the second chat client system 104-2 (e.g., via the chat host system
112). The English message may be routed to the CTT control module 202 of the CTT system

114 for translation processing.

[0095] At operation 804, the CTT control module 202 may query the translation data store
210 for a chat message that corresponds to the English chat message (“LOL”) and that is pre-
translated to French. In response, at operation 806, the translation data store 210 may retum to
the CTT control module 202 a corresponding French message (“MDR™) that corresponds to the
English chat message (“LOL”). Subsequently, at operation 808, the CTT control module 202
may assist in the transmission of the corresponding French chat message (“MDR”™) to the
second chat client system 104-2 {(e.g., CTT system 114 submits the corresponding French chat

message to the chat host system 112 for transmission).

[0096]) FIG. 9 is a flowchart illustrating operation of an exemplary multi-lingual
communication method 900 in accordance with various embodiments. As described below, for
some embodiments, the method illustrated by the flowchart 900 may perform operations in
connection with the chat client system 104-1, the chat client system 104-2, the CTT system
114 (e.g., of the chart server 108), and the translation module 116 (e.g,, of translation server
110). In particular, FIG. 9 illustrates the translation of an English chat message comprising the
text “LOL” fo a French equivalent chat message, in accordance with some embodiments.
Unlike the illustrated embodiment of FIG. 8, FIG. 9 illustrates the usage of the transformation
module 208 (e.g., of the CTT system 114) and the translation module 116.

[0097]  As shown, at operation 902, the first chat client system 104-1 may submit the English
chat message for transmission to the sccond chat client system 104-2 (e.g., via the chat host
system 112) with a user that speaks French. The English chat message may be routed to the

CTT control module 202 of the CTT system 114 for translation processing,
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[0098] At operation 904, the CTT control module 202 may query the translation data storc
210 for a French equivalent chat message that corresponds to the English chat messapge
(“LOL). In response, at operation 906, the translation data store 210 may return a query failure
to the CTT control module 202 to indicate that the translation data store 210 does not have a
corresponding French chat message for the English chat message (“LOL”). If such is the case,
at operation 908, the CTT control module 202 may submit the English chat message to the
transformation module 208 for transformation processing in accordance with certain
embodiments. As described herein, the transformation module 208 may comprise multiple
transformation-related modules 932 configured to transform a chat message to a message more

suitable for further translation processing.

[0099] At operation 910, the chatspeak module 302 of the transformation module 208 may
transform the English chat message (“LOL”) to the transformed English chat message (“laugh
out loud”), and may return the transformed English chat message to the CTT control module
202 for further processing. Those skilled in the art will appreciate that, for some embodiments,
the English chat message may be processed by additional modules of the transformation
module 208 before the transformed English chat message is returned to the CTT control
module 202.

[00100] At operation 912, the CTT control module 202 may query the translation data store
210 for a French equivalent chat message that corresponds to the transformed English chat
message (“laugh out loud”). In response, at operation 914, the translation data store 210 may
return a query failure to the CTT control module 202 to indicate that the translation data store
210 docs not have a corresponding French chat message for the transformed English chat
message (“laugh out loud”). If such is the case, at operation 916, the CTT control module 202
may submit the transformed English chat message to the translation module 116 for machine

translation processing in accordance with certain embodiments.

[00101] At operation 918, the translation module 116 may return a machine-transiated French
chat message (“‘mort de rire”) that corresponds to the transformed English chat message. The
resulting machine-translated French chat message (“mort de rire”) is an example of a

transformed translation of an English chatspeak chat message (“LOL”).

[00192] At operation 920, the CTT control module 202 may submit the machine-translated

French chat message (“mort de rire”) to the transformation module 208 for further
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transformation processing of the machine-translated French chat message in accordance with
certain embodiments. As noted herein, the machine-translated text may be submitted for
further transformation processing to further refine the French translation. For example, if the
original English chat message contained English chatspeak, the additional transformation
processing can add, to the extent possible, French chatspeak. Accordingly, at operation 922,
the chatspeak module 302 of the transformation module 208 may transform the machine-
translated French chat message (“mort de rire”) to the transformed French chat message
(“MDR”), and may return the transformed French chat message to the CTT control module
202 for further processing.

[00103] Eventually, at operation 924, the CTT control module 202 may assist in the
transmission of the corresponding French chat message (“MDR”) to the second chat client
system 104-2 (e.g., CTT system 114 submits the corresponding French chat message to the
chat host system 112 for transmission). Additionally, at operation 926, the CTT control
module 202 may store a translation mapping in the translation data store 210 of the
transformed translation between the original English chat message (“LLOL”) and the translated
French chat message (“MDR”). Once the mapping is stored in the translation data store 210, it
may be used to store translation entries to speed up future translations, e.g., as illustrated in
FIG. 8. As noted herein, the translation data store 210 may store mappings of transformed

translations and untransformed translations.

[00104] For some embodiments, the CTT contfrol module 202 may also store equivalent
{transformed and untransformed) transiation mappings determined during the operation of the
method 900. For certain embodiments, the translation mappings may be between chat message
that were not original located in the translation data store 210 (e.g., the chat message shown for
operation 904, and the chat messape shown for operation 912) and a corresponding message
determined during operations subsequent to the translation data store 210 lookups (e.g., a
mapping between. a query to the translation data store 210 that returns no result and a
corresponding chat message determined after the query, by way of the transformation module

208 and/or the translation module 116).

[00105] For instance, as shown in FIG. 9, the CTT control module 202 queries the translation
data store 210 for original English chat message (“LLOL” at operation 904 and the transformed
English chat message (“laugh out loud”) at operation 912, both of which resulted in the CTT
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control module 202 receiving no results from the translation data store 210 (at operations 906
and 914, respectively). However, at operation 916, the CTT control module 202 cventually
submits the transformed English message (“laugh out loud™) to the machine translation module
116 for machine translation and receives, in responsc the machine-translated French chat
message (“mort de rire”) at operation 918. Accordingly, at operation 928, the CTT control
module 202 may store a translation mapping in the translation data store 210 of the
transformed translation between the original English chat message (“LOL”) and the machine-
translated French chat message (“mort de rire”). Likewise, at operation 930, the CTT control
module 202 may store a translation mapping in the translation data store 210 of the
transformed translation between the transformed English chat message (“laugh out loud”) and
the machine-translated French chat message (“mort de rire”). Tn doing so, next time method
900 queries the translation data store 210 for the original English chat message (“LOL™) or the
transformed English chat message (“laugh out loud”), the translation data store 210 will

provide the corresponding transformed translations.

[00106] FIG. 10 is a flowchart illustrating operation of an exemplary multi-lingual
communication method 1000 in accordance with various embodiments. As described below,
for some embodiments, the method 1000 may perform operations in connection with the chat
client system 104-1, the chat client system 104-2, the CTT system 114 (e.g., of the chart server
108), and the translation module 116 (e.g., of the translation server 110). In particular, FIG. 10
illustrates the translation of an English chat message comprising the text “Who u laughin at?”

to a French chat message, in accordance with some embodiments.

[00107] As shown, at operation 1002, the first chat client system 104-1 may submit the
English chat message for transmission to the second chat client system 104-2 (¢.g., via the chat
host system 112). The English chat message may be routed to the CTT control module 202 of

the CTT system 114 for translation processing.

[00108] At operation 1004, the CTT control module 202 may query the translation data store
210 for a French equivalent chat message that corresponds to the English chat message (“Who
u laughin at?”). In response, at operation 1006, the translation data storc 210 may return a
query failure to the CTT control module 202 to indicate that the translation data store 210 does
not have a corresponding French chat message. for the English chat message (“Who u laughin

at?”}, 1If such is the case, at operation 1008, the CTT control module 202 may submit the
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English chat message to the transformation module 208 for transformation processing in
accordance with certain embodiments. As described herein, the transformation module 208
may comprise multiple transformation-related modules 1036 configured to transform a chat

message to a message more suitable for further translation processing.

[00109] At operation 1010, the chatspeak module 302 of the transformation module 208 may
transform the English chat message (“Whe u laughin at?””} to the transformed English chat
message (“Who you laughin at?”), and pass on the transformed English chat message to
additional modules of the transformation module 208 for further processing, such as the

spelling check module 312,

[00110] As discussed herein, various modules of transformation module 208, including the
chatspeak module 302, may be configured to identify one or more words or phrases in a chat
message and suggest replacement words or phrases for the identified words or phrases.
Accordingly, those skilled in the art would appreciate that for some embodiments, the
transformation performed/suggested by a module of transformation module 208 may involve a
word-to-phrase or a phrase-to-phrase transformation of the chat message. For example, at
operation 1010, the chatspeak module 302 may alternatively transform the English chat
message (“Who u laughin at?”) to the transformed English chat message (“Who are you
laughing at?”), possibly by replacing/suggesting the replacement of the phrase “who v’ with
“who are you” during the transformation (followed by the replacement/suggestion of the
replacing the word “laughin” with “laughing”). In doing so, various modules of the
transformation module 208, such as the chatspeak module 302, may provide grammatical
improvements to their respective transformations, while possibly obviating the need for a

separate module in the transformation module 208 to implement grammar improvements.

[00111] For some embodiments, before the transformed English chat message is passed on to
additional modules of the transformation module 208, the chatspeak module 302 may pass on
the fransformed English chat message to the CTT control module 202 at operation 1010. In
turn, the CTT control module 202 may query the translation data store 210 (at operation 1012)
for a French equivalent chat message that corresponds to the transformed English chat message
(*“Who you laughin at?”). In response, at operation 1014, the translation data store 210 may

return a query failure to the CTT control module 202 to indicate that the translation data store
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210 does not have a corresponding French chat message for the transformed English chat

message (“Who you laughin at?”).

[00112] At operation 1016, the spelling check module 312 may perform a spell check process
on the transformed English chat message (“Who you laughin at?”) at operation 1018. During
the spell check process, the spelling check module 312 may correct the transformed English
chat message to a corrected English chat message (“Who you laughing at?”), and may return
the corrected English chat message to the CTT control module 202. Those skilled in the art
will appreciate that for some embodiments, the corrected English chat message may processed
by additional modules of the transformation module 208 before the transformed English chat

message is returned to the CTT control module 202.

[060113] At operation 1020, the CTT control module 202 may query the translation data store
210 for a French equivalent chat message that corresponds to the corrected English chat
message (“Who you laughing at?”). In response, at operation 1022, the translation data store
210 may retum a query failure to the CTT control module 202 to indicate that the translation
data store 210 does not have a corresponding French chat message for the corrected English
chat message (“Who you laughing at?”). If such is the case, at operation 1024, the CTT
control module 202 may submit the corrected English chat message to the translation module

116 for machine translation processing in accordance with certain embodiments.

[00114] At operation 1026, the translation module 116 may return a machine-translated
French chat message (“Qui te fait rire?”) that corresponds to the corrected English chat
message. At operation 1028, the CTT control module 202 may submit the machine-translated
French chat message (“Qui te fait rire?”) to the transformation module 208 for further
transformation processing of the machine-transiated French chat message in accordance with

certain embodiments.

[00115] As noted herein, the machine-translated text may be submitted for further
transformation processing to further refine the translation of the text. For example, if the
original English chat message contained English chatspeak, the additional transformation
processing can add, to the extent possible, French chatspeak. At operation 1030, the
transformation module 208 may return the machine-translated French chat message (“Qui te

fait rire?””) unchanged to the CTT control module 202 for further processing (e.g., when the
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modules of the transformation module 208 do not apply any changes to the machine-translated

French chat message),

[00116] At operation 1032, the CTT control module 202 may assist in the transmission of the
machine-translated French chat message (“Qui te fait rire?”) to the sccond chat client system
104-2 (e.g., CTT system 114 submits the comresponding French chat message to the chat host
system 112 for transmission). Additionally, at operation 1034, the CTT control module 202
may store a translation mapping in the translation data store 210 between the original English
chat message (“Who u laughin at?”) and the translated French chat message (“Qui te fait
rire?”’). As described herein, in additional operations (not shown), the CTT control module
202 may -also store equivalent translation mappings in the translation data store 210 based on
previously failed queries to the translation data store 210 and corresponding messages

determined subsequent to those queries (e.g., similar to operations 928 and 930 in FIG. 9).

[00117] According to some embodiments, the transformation operations performed by the
transformation module 208 may comprisc performing certain transformation operations in
parallel, and perform certain transformation operations in serial. The order in which
transformation operations are performed in parallel and in serial may vary between various
embodiments. As described herein, where the transformation operations are performed in
parallel, some embodiments may employ a priority of selection to determine which

transformed message 1s selected for further processing and according to what precedent.

[00118] FI1G. 11 is a flowchart illustrating operation of an exemplary multi-lingual
communication method 1100 in accordance with various embodiments. As described below,
for some embodiments, the method 1100 may perform operations in connection with the chat
client system 104-1, the chat client system 104-2, the CTT system 114 (e.g., of the chart server
108), and the translation module 116 (c.g., of the translation server 110). In particular, FIG. 11
illusirates the translation of an English chat message comprising the text “Who u laughin at?”
to a French chat message by parallel transformation operations, in accordance with some

embodiments.

[00119] As shown, at operation 1102, the first chat client system 104-1 may submit the
English chat message for transmission to the second chat client system 104-2 (c.g., via the chat
host system 112). The English chat message may be routed to the CTT control module 202 of

the CTT system 114 for translation processing,.



WO 2014/124397 PCT/US2014/015632
43

[00120] At operation 1104, the CTT control module 202 may query the translation data store
210 for a French equivalent chat message that corresponds to the English chat message (“Who
u laughin at?”). In response, at operation 1106, the translation data store 210 may return a
query failure to the CTT control module 202 to indicate that the translation data store 210 does
not have a corresponding French chat message for the English chat message (“Who u laughin
at?").

[00121] If such is the case, the CTT control module 202 may submit the English chat message
to the transformation module 208 for transformation processing in accordance with certain
embodiments. As described herein, the transformation module 208 may comprise multiple
transformation-related modules 1130 configured to transform a chat message to a message
more suitable for further translation processing. As shown in FIG. 11, during operations 1108,
the CTT control module 202 may submit the English chat message (“Who u laughin at?”), in
parallel, to two or more transformation-related modules 1130 of the transformation module
208. Additionally, during operations 1108, the CTT control module 202 may be receiving
results from the transformation-related modules 1130 in parallel, and submitting queries to the

translation data store 210, based on the transformation results, in parallel.

(00122] Accordingly, at operation 1110a, the CTT control module 202 may submit the
English chat message (“Who u laughin at?”) to the chatspeak module 302 for transformation
processing. In parallel, at operation 1110b, the CTT control module 202 may submit the
English chat message (“Who u laughin at?”’) to the spelling check module 312 for
transformation processing. Subsequently, the CTT control module 202 may receive a first
transformed English chat message (“Who you laughin at?”’) from the chatspeak module 302 at
operation 1112a, while at operation 1112b the CT'T control module 202 may receive a second
transformed English chat message (“Who u laughing at?”) from the spelling check module
312. Depending on their respective transformation processing times, the chatspeak module
302, the spelling check module 312, and the other transformation-related modules 1130 may

respond to the CTT control module 202 in serial or in parallel with respect to one another.

[00123] Subsequently, at operation 1114a, the CTT control module 202 may query the
translation data store 210 for a French equivalent chat message that corresponds to the first
transformed English chat message (“Who you laughin at?”). At operation 11140, the CTT

control module 202 may query the translation data store 210 for a French equivalent chat
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message that corresponds to the second transformed English chat message (“Who u laughing
at?”’). For some cmbodiments, during operations 1114a and 1114b, the CTT control module
202 may query the translation data store 210 in serial or in parallel. In some cmbodiments, the
timings of the querics may depend on when the transformation-related modules 1130 of the
transformation module 208 return their respective responses. As shown in FIG. 11, the
translation data store 210 may return a query failure (e.g., <FAIL>) for the queries at

operations 1116a and 1116b.

[00124] Eventually, the CTT control module 202 may select one transformed message, from
the two or more messages that result from the parallel operations 1108, for further processing.
Where only one of the transformation-related modules 1130 results in a transformed message,
the CTT control module 202 may select that particular transformed message for further
processing. As noted herein, the CTT control module 202 may select a transformed message
based on a priority of selection, which may be determined according to the
transformation/translation strategy selected by the embodiments. For some embodiments, the
priority of selection may be based on whether the transformed message has the most formal
content, the transformed message has the most transformations, or the transformed message
results from a transformation-related module known for having a high likelihood of producing

a transformed message suitable for machine-translation.

[00125] Once a transformed message has been selected, at operation 1118, the CTT control
module 202 may submit the transformed English chat message to the translation module 116
for machine translation processing in accordance with certain embodiments. For example, as
shown in FIG. 11, the CTT control module 202 may select the first transformed English chat
message produced by the chatspeak module 302 (“Who you laughin at?”) for submission to the

translation module 116.

[00126] At operation 1120, the translation module 116 may return a machine-translated
French chat message (“Qui te fait rire?”) that corresponds to the first transformed English chat
message (and despite comprising the misspelled word “laughin™). At operation 1122, the CTT
control module 202 may submit the machine-translated French chat message (“Qui te fait
rire?”’) to the transformation module 208 for further transformation processing of the machine-

translated French chat message in accordance with certamn embodiments.
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{00127] As noted herein, the machine-translated text may be submitted for further
transformation processing to further refine the translation of the text. For cxample, if the
original English chat mcssage contained English chatspeak, the additional transformation
processing can add, to the extent possible, French chatspcak. At operation 1124, the
transformation module 208 may return the machine-translated French chat message (“Qui te
fait rire?”’) unchanged to the CTT control module 202 for further processing (c.g., when the
modules of the transformation module 208 do not apply any changes to the machine-translated

French chat message).

[00128] At operation 1126, the CTT control module 202 may assist in the transmission of the
machine-translated French chat message (“Qui te fait rire?”) to the second chat client system
104-2 (e.g., CTT system 114 submits the corresponding French chat message to the chat host
system 112 for transmission). Additionally, at operation 1128, the CTT control module 202
may store a translation mapping in the translation data store 210 between the original English
chat message (“Who u laughin at?”’) and the translated French chat message (“Qui te fait
rire?”).  As described herein, in additional operations (not shown), the CTT control module
202 may also store equivalent franslation mappings in the translation data store 210 based on
previously failed queries to the translation data store 210 and corresponding messages

determined subsequent to those queries (e.g., similar to operations 928 and 930 in FIG. 9).

(00129} For some embodiments, the transformation operations may be performed in a hybrid
serial/parallel arrangement, whereby some transformation operations are performed in parallel
and other transformation operations are performed in serial. For example, as shown in FIG.
11, the English chat message (“Who u laughin at?”) is submitted to the chat speak module 302
and spelling check module 312 in parallel at operations 1110a and 1110b. Subsequently, once
one of the resulting transformed messages is selected (e.g., based on a priority of selection), the
other transformation-related modules 1130 of the transformation module 208 (e.g., the
acronym module 304, the proper noun module 306, and the common noun module 308) may

operate on the selected transformed message in parallel.

[00130] FIG. 12 is a block diagram of an exemplary digital device 1200. The digital device
1200 comprises a processor 1202, a memory system 1204, a storage system 1206, a
communication network interface 1208, an /O interface 1210, and a display interface 1212

communicatively coupled to a bus 1214, The processor 1202 is configured to execute
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executable instructions (e.g., programs). In some embodiments, the processor 1202 comprises

circuitry or any processor capable of processing the exccutable instructions.

[00131} The memory system 1204 is any memory configured to store data. Some examples of
the memory system 1204 are storage devices, such as RAM or ROM. The memory system
1204 can comprise the ram cache. In various embodiments, data is stored within the memory
system 1204. The data within the memory system 1204 may be cleared or ultimately
transferred to the storage system 1206,

[00132] The storage system 1206 is any storage configured to retrieve and store data. Some
examples of the storage system 1206 are flash drives, hard drives, optical drives, and/or
magnetic tape. In some embodiments, the digital device 1200 includes a memory system 1204
in the form of RAM and a storage system 1206 in the form of flash data. Both the memory
system 1204 and the storage system 1206 comprise computer readable media which may store

instructions or programs that are executable by a computer processor including the processor
1202,

[00133] The communications network interface (com. network interface) 1208 can be coupled
to a network (e.g., the computer network 106) via the link 1216. The communication network
interface 1208 may support communication over an Ethernet connection, a serial connection, a
parallel connection, or an ATA connection, for example. The communication network interface
1208 may also support wircless communication (e.g., 802.11 a/b/g/n, WiMax). It will be
apparent to those skilled in the art that the communication network interface 1208 can support

many wired and wireless standards.

[00134] The optional input/output (I/O) interface 1210 is any device that receives input from
the user and output data. The optional display interface 1212 is any device that is configured to
output graphics and data to a display. In one example, the display interface 1212 is a graphics
adapter,

[00135] 1t will be appreciated by those skilled in the art that the hardware elements of the
digital device 1200 are not limited to those depicted in FIG. 12. A digital device 1200 may
comprise more or less hardware elements than those depicted. Further, hardware clements

may share functionality and still be within various embodiments described herein. In one
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example, encoding and/or decoding may be performed by the processor 1202 and/or a co-

processor located on a GPU (i.c., Nvidia®).

[00136] The above-described functions and components can be comprised of instructions that
are stored on a storage medium such as a computer readable medium. The instructions can be
retrieved and executed by a processor. Some examples of instructions are software, program
code, and firmware. Some examples of storage medium are memory devices, tape, disks,
integrated circuits, and servers. The instructions are operational when exccuted by the
processor to direct the processor to operate in accord with some embodiments. Those skilled in

the art are familiar with instructions, processor(s), and storage medium.

[00137] Various embodiments are described herein as examples. It will be apparent to those
skilled in the art that various modifications may be made and other embodiments can be used
without departing from the broader scope of the invention(s) presented herein. These and other
variations upon the exemplary embodiments are intended to be covered by the present

invention(s).
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Claims

‘What is claimed is:

1. A-method comprising:
identifying a first language and a second language;
receiving an initial message in the first language from a first person at a first chat client
system who communicates in the first language;
querying a data store for a first corresponding message in the second language, the first
corresponding message being based on the initial message in the first language, wherein it is
determined if the first corresponding message is found in the data store;
if the data store includes the first corresponding message, then assisting in sending the first
corresponding message to a second person at.a second chat client system who communicates in
the second language;
if the data store does not include the first corresponding message, then:
utilizing a transformation engine io attempt to transform at least a-portion of the initial
message 1o a transformed message in the first language, and
querying the data store for a second corresponding message in the second language,

the second corresponding message being based on the transformed message in the first language.

2. The method of claim 1, further comprising assisting in translating the initial message or the

transformed message to a third corresponding message in the second language.

3.  The method of claim 2, wherein the transformed message is translated to the third

corresponding message in the second language if the data store.does not include the second

corresponding message.

4,  The method of claim 2, wherein the initial message is translated to the third corresponding

message in the second language if the transformation engine does not transform at least a portion

of the jnitial message.

5. The method of claim 1, whetein transforming the portion of the initial message comprises:
identifying a chatspeak word or phrase in the initial message; and

replacing the chatspeak word or phrase with a non-chatspeak word or phrase.
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6.  The method of claim 1, wherein transforming the portion of the initial message comprises

performing a spelling check on the portion of the initial message.

7. The method of claim 1, wherein transforming the portion of the initial message comprises:
identifying an abbreviation in the portion of the initial message; and

replacing the abbreviation with a word or a phrase corresponding to the abbreviation.

8.  The method of claim 1, wherein transforming the portion of the initial message comprises:
identifying an acronym in the portion of the initial message; and

replacing the acronym with a word or a phrase corresponding to the acronym.

9. The method of claim 1, wherein transforming the portion of the initial message comprises:
identifying a colloquial word or phrase in the portion of the initial message; and

replacing the colloquial word or phrase with a word or-a phrase representing the colloquial

word or phrase.
10.  The method of claim 1, wherein transforming the portion of the initial message comprises:
identifying a profane word or phrase in the portion of the initial message; and
replacing the profane word or phrase with a non-profane word or phrase or temoving the
profane word or phrase.
11. The method of claim 1, wherein the initial message comprises text.
12.  The method of claim 1, wherein the initial message comprises an emoticon.

13.  The method of claim 1, wherein the initial message is part of a larger message.

14.  The method of claim 1, wherein transforming the portion of the initial message comprises

flagging the portion of the initial message to not be translated.
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15.  The methad of claim 14, wherein the portion flagged comprises a proper nown, a common

noun, a diminutive, an abbreviation, or an acronym.

16. The method of claim I, wherein the data store comprises an untransformed translation or a

fransformed translation.

17. A system comprising:

a language module configured to identify a first language being used by a first person ata
first chat client system who communicates in the first language, and to identify a second
language being used by a second person at a second chat client system who communicates in the
second language;

a communications module configured o receive messages from the first chat client system;

a data store configured to store a mapping between messages;

a transformation module configured to transform messages; and

a controller configured to cause the system to:

utilize the language module to identify the first language and the second language,
utilize the commuynication module to receive an initial message in the first language
from the first chat client system,
query the data store for a first corresponding message in the second language, the first
corresponding message being based on the initial message in the first language, wherein it is
determined if the first corresponding message is found in the data store,
if the data store includes the first corresponding message, then assist in sending the.
first corresponding message to the second chat client system,
if the data store does not include the first corresponding message, then:
utilize the transformation module to attempt to transform at least a portion of the
initial message to a transformed message in the first language, and
query the data store for a second corresponding message in the sccond language,

the second corresponding message being based on the transformed message in the first langnage.
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18. The system of claim 17, further comprising a translation module configured to assist in
trans]ating the initial message or the transformed message to a third corresponding message in

the second language.

19. The system of claim 18, wherein the transformed message is translated to the third
corresponding message in the second language if the data store does not include the second

corresponding message.

20. The system of claim 18, wherein the initial message is translated to the third corresponding
‘message in the second language if the transformation engine does not transform at least a portion

of the initial message.

21.  The system of claim 17, wherein transforming the portion of the initial message comprises:
identifying a chatspeak word or phrase in the initial message; and

replacing the chatspeak word or phrase with a non-chatspeak word or phrase.

22. The system of claim 17, wherein transforming the portion of the initial message comprises

performing a spelling check on the portion of the initial message.

23. The system of claim 17, wherein transforming the portion of the initial message comprises:
identifying an abbreviation in the portion of the initial message; and

replacing the abbreviation with a word or a phrase corresponding to the abbreviation.

24, The system of claim 17, wherein transforming the portion of the initial message comprises:
identifying an acronym in the portion of the initial message; and

replacing the acronym with a word or a phrase corresponding to the acronym.

25. The system of claim 17, wherein transforming the portion of the initial message comprises:

identifying a colloquial word or phrase in the portion of the initial message; and
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replacing the colloquial word or phrase with a word or a phrase representing the colloguial

word or phrase.

26. The system of claim 17, wherein transforming the portion of the initial message comprises:
identifying a profane word or phrase in the portion of the initial message; and
replacing the profane word or phrase with a non-profane word or phrase or removing the

profane word or phrase.

27. The system of claim 17, wherein the initial message comprises text.

28. The system of claim 17, wherein the initial message comprises-an emoticon.
29. The system of claim 17, wherein the initial message is part of a larger message.

30. The system of claim 17, wherein transforming the portion of the initial message comprises

{lagging the portion of the initial message to not be translated.

31. The system of claim 30, wherein the portion flagged comprises a proper noun, a common

noun, a diminuiive, an abbreviation, or an acronym.

32. The system of claim 30, wherein the data store. comprises an untransformed translation or a

transformed translation.

33. A syslem comprising:

means for identifying a first language and a second language;

.means for receiving an initial message in the first language from a first person at a first chat
client system who communicates in the first language;

means for querying a data store for a first corresponding message in the second language,
the first corresponding message being based on the initial message in the first language, wherein.
it is determined if the first corresponding message is found in the data store;

means for assisting in sending the first corresponding message to a second person at a

second chat client system who communicates in the second language, when the data store

includes the first corresponding message;
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means for utilizing a transformation engine to attempt to transform at least a portion of the
initial message to a transformed message in the first language, when the data store does not
include the first corresponding message; and

means for querying the data store for a second corresponding message in the second
language, the second corresponding message being based on the transformed message in the first.

language, when the data store does not include the first corresponding message.



