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TECHNIQUES FOR AUTOMATICALLY SWAPPING LANGUAGES AND/OR
CONTENT FOR MACHINE TRANSLATION

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Utility Application No.

14/460,672. Filed August 15, 2014. The disclosure of the above application is

incorporated herein by reference in its entirety.

FIELD

[0002] The present disclosure generally relates to machine translation and,

more particularly, to techniques for automatically swapping languages and/or

content for machine translation.

BACKGROUND

[0003] The background description provided herein is for the purpose of

generally presenting the context of the disclosure. Work of the presently named

inventors, to the extent it is described in this background section, as well as

aspects of the description that may not otherwise qualify as prior art at the time

of filing, are neither expressly nor impliedly admitted as prior art against the

present disclosure.

[0004] Machine translation typically involves a source text being translated

(the source) and a translated text (the target). Associated with these texts are

source and target languages, respectively. A user may specify the source text

and the target language and request a machine translation of the text from its

source language to the target language. The source language may be specified

or, alternatively, may be automatically detected. The user may incorrectly

specify the source language and/or the target language, and they may not

realize their mistake until after typing at least a portion of the source text. Such

errors can cause inaccurate or entirely incorrect machine translations.

SUMMARY

[0005] A computer-implemented technique is presented. The technique can

include receiving, at a server from a computing device, a machine translation



input specifying (i) a source text, (ii) a source language of the source text, and

(iii) a target language for the source text. The technique can include obtaining,

at the server, a machine translation of the source text from the source language

to the target language to obtain a translated source text. The technique can

include determining, at the server, whether to swap the source and target

languages based on (i) the source text and (ii) at least one language model. The

technique can also include in response to determining to swap the source and

target languages: swapping, at the server, the source and target languages to

obtain modified source and target languages, utilizing, at the server, the

translated source text as a modified source text, obtaining, at the server, a

machine translation of the modified source text from the modified source

language to the modified target language to obtain a translated modified source

text, and outputting, from the server to the computing device, the translated

modified source text.

[0006] In some embodiments, the technique further comprises outputting,

from the server to the computing device, the translated source text, wherein

receipt of the translated source text causes the computing device to display the

translated source text in a target area opposing a source area displaying the

source text. In some embodiments, receipt of the translated modified source text

causes the computing device to display the translated modified source text in the

target area opposing the source area displaying the modified source text.

[0007] In some embodiments, the technique further comprises outputting,

from the server to the computing device, a selectable reset option to view the

machine translation of the source text from the source language to the target

language. In some embodiments, the technique further comprises receiving, at

the server from the computing device, a selection of the selectable reset option,

and in response to receiving the selection, outputting, from the server to the

computing device, the translated source text, wherein receipt of the translated

source text causes the computing device to display the translated source text in

the target area opposing the source area displaying the source text.

[0008] In some embodiments, the technique further comprises receiving, at

the server from the computing device, a typing status indicative of whether the

source text is currently being typed at the computing device, wherein



determining whether to swap the source and target languages is based on the

typing status.

[0009] In some embodiments, determining whether to swap the source and

target languages includes: not determining, at the server, whether to swap the

source and target languages when the typing status indicates that the source

text is currently being typed at the computing device, and determining, at the

server, whether to swap the source and target languages when the typing status

indicates that the source text is currently being typed at the computing device.

[0010] In some embodiments, determining to swap the source and target

languages further comprises: calculating, at the server, a source confidence

score, the source confidence score indicative of a degree of likelihood that the

source text is in the source language, determining, at the server, whether to

swap the source and target languages based on a comparison between the

source confidence score and a source confidence score threshold indicative of

high degree of likelihood that the source text is in the source language.

[0011] In some embodiments, determining whether to swap the source and

target languages further includes: calculating, at the server, a target confidence

score, the target confidence score indicative of a degree of likelihood that the

source text is in the target language, and determining, at the server, whether to

swap the source and target languages based on a comparison between the

target confidence score and at least one of (i) the source confidence score and

(ii) a target confidence score threshold indicative of high degree of likelihood that

the source text is in the target language.

[0012] In some embodiments, the technique further comprises outputting,

from the server to the computing device, a selectable swap option to view the

machine translation of the source text from the target language to the source

language, receiving, at the server from the computing device, a selection of the

selectable swap option, and in response to receiving the selection, determining,

at the server, to swap the source and target languages.

[0013] A server having one or more processors configured to perform

operations is also presented. The operations can include receiving, from a

computing device, a machine translation input specifying (i) a source text, (ii) a

source language of the source text, and (iii) a target language for the source text.



The operations can include obtaining a machine translation of the source text

from the source language to the target language to obtain a translated source

text. The operations can include determining whether to swap the source and

target languages based on (i) the source text and (ii) at least one language

model. The operations can include in response to determining to swap the

source and target languages: swapping the source and target languages to

obtain modified source and target languages, utilizing the translated source text

as a modified source text, obtaining a machine translation of the modified source

text from the modified source language to the modified target language to obtain

a translated modified source text, and outputting, to the computing device, the

translated modified source text.

[0014] In some embodiments, the operations further comprise outputting, to

the computing device, the translated source text, wherein receipt of the

translated source text causes the computing device to display the translated

source text in a target area opposing a source area displaying the source text.

In some embodiments, receipt of the translated modified source text causes the

computing device to display the translated modified source text in the target area

opposing the source area displaying the modified source text.

[0015] In some embodiments, the operations further comprise outputting, to

the computing device, a selectable reset option to view the machine translation

of the source text from the source language to the target language. In some

embodiments, the operations further comprise: receiving, from the computing

device, a selection of the selectable reset option, and in response to receiving

the selection, outputting, to the computing device, the translated source text,

wherein receipt of the translated source text causes the computing device to

display the translated source text in the target area opposing the source area

displaying the source text.

[0016] In some embodiments, the operations further comprise receiving,

from the computing device, a typing status indicative of whether the source text

is currently being typed at the computing device, wherein determining whether to

swap the source and target languages is based on the typing status.

[0017] In some embodiments, determining whether to swap the source and

target languages includes: not determining whether to swap the source and



target languages when the typing status indicates that the source text is currently

being typed at the computing device, and determining whether to swap the

source and target languages when the typing status indicates that the source

text is currently being typed at the computing device.

[0018] In some embodiments, determining to swap the source and target

languages further comprises: calculating a source confidence score, the source

confidence score indicative of a degree of likelihood that the source text is in the

source language, and determining whether to swap the source and target

languages based on a comparison between the source confidence score and a

source confidence score threshold indicative of high degree of likelihood that the

source text is in the source language.

[0019] In some embodiments, determining whether to swap the source and

target languages further includes: calculating a target confidence score, the

target confidence score indicative of a degree of likelihood that the source text is

in the target language, and determining whether to swap the source and target

languages based on a comparison between the target confidence score and at

least one of (i) the source confidence score and (ii) a target confidence score

threshold indicative of high degree of likelihood that the source text is in the

target language.

[0020] In some embodiments, the operations further comprise: outputting, to

the computing device, a selectable swap option to view the machine translation

of the source text from the target language to the source language, receiving,

from the computing device, a selection of the selectable swap option, and in

response to receiving the selection, determining to swap the source and target

languages.

[0021] Further areas of applicability of the present disclosure will become

apparent from the detailed description provided hereinafter. It should be

understood that the detailed description and specific examples are intended for

purposes of illustration only and are not intended to limit the scope of the

disclosure.



BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present disclosure will become more fully understood from the

detailed description and the accompanying drawings, wherein:

[0023] FIG. 1 illustrates a diagram of a computing network including an

example server according to some implementations of the present disclosure;

[0024] FIG. 2 illustrates a functional block diagram of the example server of

FIG. 2 ;

[0025] FIGS. 3A-3E illustrate example machine translation user interfaces

according to some implementations of the present disclosure; and

[0026] FIG. 4 illustrates a flow diagram of an example technique for

automatically swapping languages and/or content for machine translation

according to some implementations of the present disclosure.

DETAILED DESCRIPTION

[0027] As previously mentioned, a user may incorrectly specify a source

language and/or a target language when requesting machine translation of the

source text. Swap functions may enable the user to swap or switch the

languages and/or the texts, but problems can emerge when (i) the translated text

has not yet been obtained or fully processed, such as due to computer network

delays or typing delays or interruptions by the user inputting the source text and

(ii) the reverse translation does not have an identity match with the original text

(e.g., the translated text has multiple reverse translations back into the source

language).

[0028] Accordingly, techniques are presented for automatically swapping

languages and/or content for machine translation. These techniques are aimed

to behave in a manner in which the user would expect. More particularly, when

a swap or switch occurs, the user would expect that the source and target

languages would swap as well as the content of the texts. The techniques can

be implemented at a server, which can detect whether the source and target

languages should be swapped using any suitable language models. The server

can be configured to output machine translation user interfaces to a requesting

computing device.



[0029] In some cases, swapping the languages and/or content may be

inappropriate. For example, during user typing swapping the content may be

inappropriate because this could cause the currently typed text to be overwritten.

A static state, however, may be suitable for swapping both the source and target

languages and the content. Another example scenario where swapping the

languages may be inappropriate is when auto-detection of the source language

is enabled. In these scenarios, there is less confidence regarding the accuracy

of the source and target languages and thus swapping of the source and target

languages should not occur.

[0030] When the need for a swap is detected, the server can swap the

source and target languages and perform machine translation of the text from

the target language (a modified source language) to the source language (a

modified target language). Different rules/thresholds can be implemented for

swap detection. For example, confidence scores and thresholds may be utilized

to determine when to automatically swap the source and target languages.

These confidence scores can include a confidence score for the source

language as well as confidence score(s) for other languages, such as the target

language and/or another specific language or all other languages.

[0031] Referring now to FIG. 1, a diagram of a computing network 100

including an example server 104 according to some implementations of the

present disclosure is illustrated. The term "server" as used herein can refer to

both a single hardware computer server and multiple hardware computer servers

operating in a parallel or distributed architecture. The server 104 can

communicate with a computing device 108 via a network 112. Examples of the

computing device 108 include a desktop computer, a laptop computer, a tablet

computer, and a mobile phone. The network 112 can include a local area

network (LAN), a wide area network (WAN), e.g., the Internet, or a combination

thereof.

[0032] While a single computing device 108 is shown, it should be

appreciated that the server 104 can similarly communicate with other computing

devices. The computing device 108 can represent a computing device

requesting machine translation from the server 104. Specifically, a user 116

associated with the computing device 108 can provide a machine translation



input to the computing device 108, which can then be transmitted to the server

104. The machine translation input can include (i) a source text, (ii) a source

language of the source text, and (iii) a target language for the source text. In

response to this machine translation input, the server 104 can provide the

computing device 108 a translated text in the target language.

[0033] In one implementation, the user 108 can provide the machine

translation input via a user interface 120 of the computing device 108. Examples

components of the user interface include a physical keyboard 124, a mouse 128,

and a display 132, such as a touch display. The computing device 108 can

detect when the source text is currently being input and transmit a typing status

to the server 104. The server 104 can use this typing status as part of the

techniques of the present disclosure. The term "typing status" as used herein

can refer to any indication that the source text is currently being input, which

could include input not via the physical keyboard 128 (e.g., input via the mouse

128 or via a virtual keyboard on the display 132).

[0034] Referring now to FIG. 2 , a functional block diagram of the example

server 104 is illustrated. The server 104 can include a communication device

200, a processor 204, and a memory 208. The communication device 200 can

include any suitable components (e.g., a transceiver) configured for

communication with other devices, such as the computing device 108, via the

network 112. In some implementations, machine translation can be performed

at a one or more separate machine translation servers that are in communication

with the server 104 via the network 112 and the communication device 200. The

server 104 can then utilize these machine translation(s) as part of the techniques

of the present disclosure.

[0035] The processor 204 can control operation of the server 104. Example

functions performed by the processor 204 include, but are not limited to,

loading/executing an operating system of the server 104, controlling

communication via the communication device 200, and controlling read/write

operations at the memory 208. The memory 208 can be any suitable storage

medium (flash, hard disk, etc.) configured to store information at the server 104.

The term "processor" as used herein can refer to both a single processor and

multiple processors operating in a parallel or distributed architecture. The



processor 204 can also perform at least a portion of the techniques of the

present disclosure, which are now described in greater detail below.

[0036] Referring now to FIG. 3A-3E and with continued reference to FIGS. 1-

2 , example machine translation user interfaces 300a, 300b, 300c, 300d, and

300e (collectively "machine translation user interfaces 300") are illustrated.

While generally shown, each of the machine translation user interfaces 300

could be displayed at the display 132 of the computing device. For example

only, the machine translation user interfaces 300 may be displayed in web

browser software executing on the computing device 108 as part of a web-based

machine translation interface.

[0037] Each machine translation user interface 300 includes a source text

area 304 and a target text area 308. The source area 304 can receive and

display the source text that the user 116 is requesting to have machine

translated to a target language. The target area 308 opposes the source area

304 (side-by-side, one on top of the other, etc.) and displays the results of the

machine translation, i.e., the translated text. A source language area 3 12

proximate to the source area 304 can receive and display the source language,

and a target language area 316 proximate to the target area 308 can receive and

display the target language. For example, the source text area 304 and the

source language area 312 may be collectively referred to as the "source area,"

and the target text area 308 and the target language area 316 may be

collectively referred to as the "target area."

[0038] In the machine translation user interface 300a of FIG. 3A, the source

text area 304 includes the source text "ven" and the source language area 312

specifies English as the source language. The target text area 308 includes the

translated text "ven" and the target language area 316 specifies Spanish as the

target language. In this case, the translated text can be the same as the source

text for a variety of reasons. For example, the machine translation of the source

text may not have been provided from the server 104 yet due to processing

and/or network delays. Alternatively, for example, the user 116 could still be

providing the source text as indicated by the typing status provided to the server

104 by the computing device 108. In these types of scenarios, the translated

text can be set to the source text by default. If the typing status is static (e.g.,



indicative of the source text not currently being input at the computing device

108), the server 104 can determine whether to swap the source and target

languages.

[0039] The server 104 can utilize any suitable language models to determine

whether to swap the source and target languages. For example, the server 104

may use the source text and one or more language models related to the source

language to determine whether to swap the source and target languages. The

one or more language models may include source language model(s), target

language model(s), and/or other language models. In one implementation, the

server 104 can calculate a source confidence score that is indicative of a degree

of likelihood that the source text is in the source language. In the machine

translation user interface 300a of FIG. 3A, the source confidence score is

relatively low (e.g., -30%) for reliably determining that the source text "ven" is in

English. The server 104 can determine whether to swap the source and target

languages based on a comparison between the source confidence score and a

source confidence score threshold indicative of high degree of likelihood that the

source text is in the source language.

[0040] In FIG. 3B, the source confidence score is below any suitable source

confidence score threshold and thus the server 104 may determine not to swap

the source and target languages. At each of these stages, the server 104 can

also determine the translated text in a similar fashion using language models

and probabilities. In some implementations, the server 104 can also calculate a

target confidence score indicative of a degree of likelihood that the source text is

in the target language and determine whether to swap the source and target

languages based on a comparison between the target confidence score and at

least one of (i) the source confidence score and (ii) a target confidence score

threshold indicative of high degree of likelihood that the source text is in the

target language. This determination could be further based on comparisons to

confidence scores for other specific languages or all other languages.

[0041] The source and target confidence score thresholds can be indicative

of an acceptable likelihood that a corresponding language is the source or target

language, respectively. In other words, these confidence score thresholds

represent a high degree of likelihood such that the decision can be reliably made



as to whether to swap the source and target languages. The confidence score

thresholds could be predetermined, they could be learned using machine

learning, they could be set by one or more users, or they could obtained in any

other suitable manner. In FIG. 3B, the target confidence score is also relatively

low (e.g., -65%) for determining that the source text "ven" is in Spanish. The

reliability of the target confidence score could be further analyzed by comparing

it to confidence score(s) for other specific languages or all other languages. In

FIG. 3B, a confidence score for all other languages is very high (e.g., -80%),

and thus the server 104 can determine not to swap the source and target

languages - at least not at this time.

[0042] In the machine translation user interface 300c of FIG. 3C, the source

text area 304 includes the source text "veni" and the target text area 308

includes the translated text "veni." Provided the typing status is static, the server

104 can again determine whether to swap the source and target languages. The

source confidence score is relatively low (e.g., -30%), while the target

confidence score and a confidence score for Romanian are both very high (e.g.,

90% and 95%, respectively). Nonetheless, because of the uncertainty of the

target language being the correct language for the source text, the server 104

can determine not to swap the source and target languages. Similarly, in FIG.

3D, the source text area includes the source text "venim" and the target text area

308 includes the translated text "Venim." The confidence scores are again not

reliable enough to justify the server 104 swapping the source and target

languages. The translated text may be capitalized due to a spell checking

function or an assumption that the source text is a proper name that should be

capitalized.

[0043] In the machine translation user interface 300d of FIG. 3D, the source

text area 304 includes the source text "venimos" and the target text area 308

includes the translated text "Venimos." For example, the translated text may

have remained capitalized from earlier. Provided the typing status is static, the

server 104 can again determine whether to swap the source and target

languages. In this example, the target confidence score is extremely high (e.g.,

-100%) and the other confidence scores are very low. Therefore, the server 104

can swap the source and target languages automatically in response to this



determination. It should be noted that a swap of the source and languages could

also have been manually initiated at any time by selection of a selectable swap

option 320. As previously discussed, however, when swapping the source and

target languages, the user 116 would expect that the underlying content would

also be swapped.

[0044] More specifically, the server 104 can swap the source and target

languages to obtain modified source and target languages. In this example, the

modified source language can be the target language (Spanish) and the

modified target language can be the source language (English). The server 104

can then utilize the translated text as a modified source text. The server 104 can

then obtain a machine translation of the modified source text ("Venimos," or

rather "venimos") from the modified source language (Spanish) to the modified

target language (English) to obtain a translated modified source text "we come."

The server 104 can then output the translated modified source text to the

computing device 108. Receipt of the translated modified source text can cause

the translated modified source text ("we come") in the target text area 308

opposing the source text area 304 displaying the modified source text

("venimos").

[0045] In the machine translation user interface 300e of FIG. 3E, the source

text area 304 is shown to include the modified source text "venimos" and the

target text area 308 is shown to include the translated modified source text "we

come." Similarly, the source language area 312 is shown as specifying the

modified source language "Spanish" whereas the target language area 3 16 is

shown as specifying the modified target language "English." In situations where

the language swap occurs, the server 104 may also output a selectable reset

option 324 that can be selected to view the machine translation of the original

source text ("venimos") from the original source language (English) to the target

language (Spanish), which was "Venimos." This selectable reset option 324

could be selected by the user 116 when an incorrect or undesired language

swap occurs. For example, an undesired language swap could occur when the

original source text is a proper name or another unique word that is not in

conventional dictionaries or recognized by conventional language models. In

FIG. 3E, and for example only, selecting the selectable reset option 324 could



cause the machine translation user interface 300d of FIG. 3D to be output and

displayed by the computing device 108.

[0046] Referring now to FIG. 4 , a flow diagram of an example technique 400

for automatically swapping languages and/or content for machine translation

according to some implementations of the present disclosure is illustrated. At

404, the server 104 can receive, from the computing device 108, a machine

translation input specifying (i) a source text, (ii) a source language of the source

text, and (iii) a target language for the source text. At 408, the server 104 can

obtain a machine translation of the source text from the source language to the

target language to obtain a translated source text. This translated source text

may be obtained at the server 104 or obtained by the server 104 from another

server.

[0047] At 4 12 , the server 104 can output the translated source text to the

computing device 108, thereby causing the computing device 108 to display the

translated source text in the target text area 308 opposing the source text in the

source area 304. At 416, the server 104 can determine whether to swap the

source and target languages. If the source and target languages should not be

swapped, the technique 400 can end or return to 404 for one or more additional

cycles. If the source and target languages should be swapped, however, the

technique 400 can proceed to 420. At 420, the server 104 can swap the source

and target languages to obtain modified source and target languages.

[0048] At 424, the server 104 can obtain a modified source text, such as by

utilizing the translated source text as the modified source text. At 428, the server

104 can obtain a machine translation of the modified source text from the

modified source language to the modified target language to obtain a translated

modified source text. At 432, the server 104 can output, to the computing device

108, the translated modified source text, thereby causing the computing device

108 to display the translated modified source text in the target area 308

opposing the modified source text in the source area 304. The technique 400

can then end or return to 404 for one or more additional cycles.

[0049] Example embodiments are provided so that this disclosure will be

thorough, and will fully convey the scope to those who are skilled in the art.

Numerous specific details are set forth such as examples of specific



components, devices, and methods, to provide a thorough understanding of

embodiments of the present disclosure. It will be apparent to those skilled in the

art that specific details need not be employed, that example embodiments may

be embodied in many different forms and that neither should be construed to

limit the scope of the disclosure. In some example embodiments, well-known

procedures, well-known device structures, and well-known technologies are not

described in detail.

[0050] The terminology used herein is for the purpose of describing

particular example embodiments only and is not intended to be limiting. As used

herein, the singular forms "a," "an," and "the" may be intended to include the

plural forms as well, unless the context clearly indicates otherwise. The term

"and/or" includes any and all combinations of one or more of the associated

listed items. The terms "comprises," "comprising," "including," and "having," are

inclusive and therefore specify the presence of stated features, integers, steps,

operations, elements, and/or components, but do not preclude the presence or

addition of one or more other features, integers, steps, operations, elements,

components, and/or groups thereof. The method steps, processes, and

operations described herein are not to be construed as necessarily requiring

their performance in the particular order discussed or illustrated, unless

specifically identified as an order of performance. It is also to be understood that

additional or alternative steps may be employed.

[0051] Although the terms first, second, third, etc. may be used herein to

describe various elements, components, regions, layers and/or sections, these

elements, components, regions, layers and/or sections should not be limited by

these terms. These terms may be only used to distinguish one element,

component, region, layer or section from another region, layer or section. Terms

such as "first," "second," and other numerical terms when used herein do not

imply a sequence or order unless clearly indicated by the context. Thus, a first

element, component, region, layer or section discussed below could be termed a

second element, component, region, layer or section without departing from the

teachings of the example embodiments.

[0052] As used herein, the term module may refer to, be part of, or include:

an Application Specific Integrated Circuit (ASIC); an electronic circuit; a



combinational logic circuit; a field programmable gate array (FPGA); a processor

or a distributed network of processors (shared, dedicated, or grouped) and

storage in networked clusters or datacenters that executes code or a process;

other suitable components that provide the described functionality; or a

combination of some or all of the above, such as in a system-on-chip. The term

module may also include memory (shared, dedicated, or grouped) that stores

code executed by the one or more processors.

[0053] The term code, as used above, may include software, firmware, byte-

code and/or microcode, and may refer to programs, routines, functions, classes,

and/or objects. The term shared, as used above, means that some or all code

from multiple modules may be executed using a single (shared) processor. In

addition, some or all code from multiple modules may be stored by a single

(shared) memory. The term group, as used above, means that some or all code

from a single module may be executed using a group of processors. In addition,

some or all code from a single module may be stored using a group of

memories.

[0054] The techniques described herein may be implemented by one or

more computer programs executed by one or more processors. The computer

programs include processor-executable instructions that are stored on a non-

transitory tangible computer readable medium. The computer programs may

also include stored data. Non-limiting examples of the non-transitory tangible

computer readable medium are nonvolatile memory, magnetic storage, and

optical storage.

[0055] Some portions of the above description present the techniques

described herein in terms of algorithms and symbolic representations of

operations on information. These algorithmic descriptions and representations

are the means used by those skilled in the data processing arts to most

effectively convey the substance of their work to others skilled in the art. These

operations, while described functionally or logically, are understood to be

implemented by computer programs. Furthermore, it has also proven

convenient at times to refer to these arrangements of operations as modules or

by functional names, without loss of generality.



[0056] Unless specifically stated otherwise as apparent from the above

discussion, it is appreciated that throughout the description, discussions utilizing

terms such as "processing" or "computing" or "calculating" or "determining" or

"displaying" or the like, refer to the action and processes of a computer system,

or similar electronic computing device, that manipulates and transforms data

represented as physical (electronic) quantities within the computer system

memories or registers or other such information storage, transmission or display

devices.

[0057] Certain aspects of the described techniques include process steps

and instructions described herein in the form of an algorithm. It should be noted

that the described process steps and instructions could be embodied in software,

firmware or hardware, and when embodied in software, could be downloaded to

reside on and be operated from different platforms used by real time network

operating systems.

[0058] The present disclosure also relates to an apparatus for performing the

operations herein. This apparatus may be specially constructed for the required

purposes, or it may comprise a general-purpose computer selectively activated

or reconfigured by a computer program stored on a computer readable medium

that can be accessed by the computer. Such a computer program may be stored

in a tangible computer readable storage medium, such as, but is not limited to,

any type of disk including floppy disks, optical disks, CD-ROMs, magnetic-optical

disks, read-only memories (ROMs), random access memories (RAMs),

EPROMs, EEPROMs, magnetic or optical cards, application specific integrated

circuits (ASICs), or any type of media suitable for storing electronic instructions,

and each coupled to a computer system bus. Furthermore, the computers

referred to in the specification may include a single processor or may be

architectures employing multiple processor designs for increased computing

capability.

[0059] The algorithms and operations presented herein are not inherently

related to any particular computer or other apparatus. Various general-purpose

systems may also be used with programs in accordance with the teachings

herein, or it may prove convenient to construct more specialized apparatuses to

perform the required method steps. The required structure for a variety of these



systems will be apparent to those of skill in the art, along with equivalent

variations. In addition, the present disclosure is not described with reference to

any particular programming language. It is appreciated that a variety of

programming languages may be used to implement the teachings of the present

disclosure as described herein, and any references to specific languages are

provided for disclosure of enablement and best mode of the present invention.

[0060] The present disclosure is well suited to a wide variety of computer

network systems over numerous topologies. Within this field, the configuration

and management of large networks comprise storage devices and computers

that are communicatively coupled to dissimilar computers and storage devices

over a network, such as the Internet.

[0061] The foregoing description of the embodiments has been provided for

purposes of illustration and description. It is not intended to be exhaustive or to

limit the disclosure. Individual elements or features of a particular embodiment

are generally not limited to that particular embodiment, but, where applicable,

are interchangeable and can be used in a selected embodiment, even if not

specifically shown or described. The same may also be varied in many ways.

Such variations are not to be regarded as a departure from the disclosure, and

all such modifications are intended to be included within the scope of the

disclosure.



CLAIMS

What is claimed is:

1. A computer-implemented method, comprising:

receiving, at a server from a computing device, a machine translation

input specifying (i) a source text, (ii) a source language of the source text, and

(iii) a target language for the source text;

obtaining, at the server, a machine translation of the source text from

the source language to the target language to obtain a translated source text;

determining, at the server, whether to swap the source and target

languages based on (i) the source text and (ii) at least one language model; and

in response to determining to swap the source and target languages:

swapping, at the server, the source and target languages to obtain

modified source and target languages,

utilizing, at the server, the translated source text as a modified

source text,

obtaining, at the server, a machine translation of the modified

source text from the modified source language to the modified target language to

obtain a translated modified source text, and

outputting, from the server to the computing device, the translated

modified source text.

2 . The computer-implemented method of claim 1, further comprising

outputting, from the server to the computing device, the translated source text,

wherein receipt of the translated source text causes the computing device to

display the translated source text in a target area opposing a source area

displaying the source text.

3 . The computer-implemented method of claim 2 , wherein receipt of the

translated modified source text causes the computing device to display the

translated modified source text in the target area opposing the source area

displaying the modified source text.



4 . The computer-implemented method of claim 3 , further comprising

outputting, from the server to the computing device, a selectable reset option to

view the machine translation of the source text from the source language to the

target language.

5 . The computer-implemented method of claim 4 , further comprising:

receiving, at the server from the computing device, a selection of the

selectable reset option; and

in response to receiving the selection, outputting, from the server to

the computing device, the translated source text, wherein receipt of the

translated source text causes the computing device to display the translated

source text in the target area opposing the source area displaying the source

text.

6 . The computer-implemented method of claim 1, further comprising

receiving, at the server from the computing device, a typing status indicative of

whether the source text is currently being typed at the computing device,

wherein determining whether to swap the source and target languages is based

on the typing status.

7 . The computer-implemented method of claim 1, wherein determining

whether to swap the source and target languages includes:

not determining, at the server, whether to swap the source and target

languages when the typing status indicates that the source text is currently being

typed at the computing device; and

determining, at the server, whether to swap the source and target

languages when the typing status indicates that the source text is currently being

typed at the computing device.

8 . The computer-implemented method of claim 7 , wherein determining

to swap the source and target languages further comprises:



calculating, at the server, a source confidence score, the source

confidence score indicative of a degree of likelihood that the source text is in the

source language; and

determining, at the server, whether to swap the source and target

languages based on a comparison between the source confidence score and a

source confidence score threshold indicative of high degree of likelihood that the

source text is in the source language.

9 . The computer-implemented method of claim 8 , wherein determining

whether to swap the source and target languages further includes:

calculating, at the server, a target confidence score, the target

confidence score indicative of a degree of likelihood that the source text is in the

target language; and

determining, at the server, whether to swap the source and target

languages based on a comparison between the target confidence score and at

least one of (i) the source confidence score and (ii) a target confidence score

threshold indicative of high degree of likelihood that the source text is in the

target language.

10. The computer-implemented method of claim 1, further comprising:

outputting, from the server to the computing device, a selectable

swap option to view the machine translation of the source text from the target

language to the source language;

receiving, at the server from the computing device, a selection of the

selectable swap option; and

in response to receiving the selection, determining, at the server, to

swap the source and target languages.



11. A server having one or more processors configured to perform

operations comprising:

receiving, from a computing device, a machine translation input

specifying (i) a source text, (ii) a source language of the source text, and (iii) a

target language for the source text;

obtaining a machine translation of the source text from the source

language to the target language to obtain a translated source text;

determining whether to swap the source and target languages based

on (i) the source text and (ii) at least one language model; and

in response to determining to swap the source and target languages:

swapping the source and target languages to obtain modified

source and target languages,

utilizing the translated source text as a modified source text,

obtaining a machine translation of the modified source text from the

modified source language to the modified target language to obtain a translated

modified source text, and

outputting, to the computing device, the translated modified source

text.

12. The server of claim 11, wherein the operations further comprise

outputting, to the computing device, the translated source text, wherein receipt of

the translated source text causes the computing device to display the translated

source text in a target area opposing a source area displaying the source text.

13. The server of claim 12, wherein receipt of the translated modified

source text causes the computing device to display the translated modified

source text in the target area opposing the source area displaying the modified

source text.

14. The server of claim 13, wherein the operations further comprise

outputting, to the computing device, a selectable reset option to view the

machine translation of the source text from the source language to the target

language.



15. The server of claim 14, wherein the operations further comprise:

receiving, from the computing device, a selection of the selectable

reset option; and

in response to receiving the selection, outputting, to the computing

device, the translated source text, wherein receipt of the translated source text

causes the computing device to display the translated source text in the target

area opposing the source area displaying the source text.

16. The server of claim 11, wherein the operations further comprise

receiving, from the computing device, a typing status indicative of whether the

source text is currently being typed at the computing device, wherein

determining whether to swap the source and target languages is based on the

typing status.

17. The server of claim 11, wherein determining whether to swap the

source and target languages includes:

not determining whether to swap the source and target languages

when the typing status indicates that the source text is currently being typed at

the computing device; and

determining whether to swap the source and target languages when

the typing status indicates that the source text is currently being typed at the

computing device.

18. The server of claim 17, wherein determining to swap the source and

target languages further comprises:

calculating a source confidence score, the source confidence score

indicative of a degree of likelihood that the source text is in the source language;

and

determining whether to swap the source and target languages based

on a comparison between the source confidence score and a source confidence

score threshold indicative of high degree of likelihood that the source text is in

the source language.



19. The server of claim 18, wherein determining whether to swap the

source and target languages further includes:

calculating a target confidence score, the target confidence score

indicative of a degree of likelihood that the source text is in the target language;

and

determining whether to swap the source and target languages based

on a comparison between the target confidence score and at least one of (i) the

source confidence score and (ii) a target confidence score threshold indicative of

high degree of likelihood that the source text is in the target language.

20. The server of claim 11, wherein the operations further comprise:

outputting, to the computing device, a selectable swap option to view

the machine translation of the source text from the target language to the source

language;

receiving, from the computing device, a selection of the selectable

swap option; and

in response to receiving the selection, determining to swap the source

and target languages.
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