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DESCRIPTION

TRANSLATION DEVICE AND TRANSLATION METHOD

TECHNICAL FIELD
[0001]

The present disclosure relates to a translation device and a translation
method that machine-translates data in a first language having been input

into data in a second language.

BACKGROUND ART
[0002]

In general, the machine translation includes translation of free phrases
and translation of fixed phrases. In the translation of fixed phrases
(hereinafter, referred to as fixed-phrase translation), previously prepared fixed
phrases and translation sentences corresponding to the fixed phrases are
stored, and a translation sentence is output, depending on the fixed phrase.
Therefore, in the fixed-phrase translation, source sentences to be input are
limited, but it is easy to obtain highly accurate translations compared with the
translation of free phrases. For this reason, the fixed-phrase translation is
effective particularly to a case such as an announcement in an aircraft where a
speech content is fixed to a certain extent and where translation accuracy is
required.

[0003]

For example, in one fixed-phrase translation, Japanese fixed phrases

and English fixed phrases of the translation results of the fixed phrases are

previously prepared, a Japanese fixed phrase similar to a phrase having been

1



10

15

20

25

input is obtained, and an English phrase corresponding to the obtained fixed
phrase is output (for example, see PTL 1).
Citation List
Patent Literature
[0004]

PTL 1: Japanese Patent No. 4393494

SUMMARY OF THE INVENTION
[0005]

In the conventional fixed-phrase translation, it is difficult to match an
input sentence and a fixed phrase. The translation accuracy is therefore not
sufficiently high.

[0006]

The present disclosure provides a translation device that can improve
the translation accuracy in the fixed-phrase translation.
[0007]

A translation device according to an aspect of the present disclosure
includes an input unit and a controller. The input unit obtains first text data
in a first language. The controller generates second text data in a second
language that is a translation of the first text data. The controller further
generates first replacement data by replacing a first term, of a predetermined
type, contained in the first text data with a parameter, obtains second
replacement data, in the second language, corresponding to the first
replacement data, and generates the second text data by replacing the
parameter contained in the second replacement data with a second term in the
second language that is a translation of the first term.

[0008]
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The translation device according to the present disclosure is effective in

improving translation accuracy.

BRIEF DESCRIPTION OF DRAWINGS
[0009]

FIG. 1 is an overall configuration diagram of a system according to a
first exemplary embodiment.

FIG. 2 is a configuration diagram of a translation device according to
the first exemplary embodiment.

FIG. 3 is a flowchart showing an operation by the translation device.

FIG. 4 is a flowchart showing a translation process by the translation
device.

FIG. 5A 1s a diagram showing an example of a speech sentence in a
first language.

FIG. 5B is a diagram showing a result of recognition of the speech
sentence of FIG. 5A by the translation device.

FIG. 5C i1s a diagram showing a result of when replacement of
parameter has been performed on the sentence of FIG. 5B.

FIG. 5D is a diagram showing a result of weighting of parameters
performed on the sentence of FIG. 5C.

FIG. 5E is a diagram showing a result of a similarity calculation
performed on the sentence of FIG. 5D.

FIG. 5F is a diagram showing a translation, of the sentence of FIG. 5E,
in a second language.

FIG. 5G is a diagram showing a result of replacement of the
parameters in the sentence of FIG. 5F.

FIG. 6 1s a diagram showing contents of parameter information.
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FIGS. 7A and 7B are diagrams each for illustrating a configuration of a
parameter.

FIG. 8 is a diagram showing contents of example sentence information.

FIGS. 9A and 9B are diagrams each showing an example of a script
function.

FIG. 10A is a diagram showing an example of a speech sentence in the
first language.

FIG. 10B is a diagram showing a result of recognition of the speech
sentence of FIG. 10A by the translation device.

FIG. 10C is a diagram showing of a result of a similarity calculation
performed on the sentence of FIG. 10B.

FIG. 10D is a diagram showing a translation, of the sentence of FIG.
10C, in the second language.

FIG. 11 is a diagram for illustrating scene information and
determination of scene.

FIG. 12 is a diagram showing source data for generating example
sentence information.

FIG. 13 is a configuration diagram of a translation device of another
exemplary embodiment.

FIG. 14A is diagram showing an example of an example sentence.

FIG. 14B is a diagram showing an example of a regular expression.

FIG. 14C is a diagram showing an example of data containing a
parameter.

FIG. 15A is a diagram showing an example of data containing a
parameter

FIG. 15B is a diagram showing an example of an example sentence.
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DESCRIPTION OF EMBODIMENTS
[0010]

Hereinafter, exemplary embodiments will be described in detail with
reference to the drawings as appropriate. However, an unnecessarily detailed
description will not be given in some cases. For example, a detailed
description of a well-known matter and a duplicated description of
substantially the same configuration will be omitted in some cases. This is to
avoid the following description from being unnecessarily redundant and thus
to help those skilled in the art to easily understand the description.

[0011]

Note that the inventors provide the accompanying drawings and the
following description to help those skilled in the art to sufficiently understand
the present disclosure, but do not intend to use the drawings or the description
to limit the subject matters of the claims.

[0012]
(First exemplary embodiment)
[1-1. Configuration]

FIG. 1 shows an overall configuration of system 1 including translation
device 110 (see FIG. 2) according to an exemplary embodiment of the present
disclosure. In the present exemplary embodiment, system 1 installed in an
aircraft will be described as an example. System 1 includes server device 10
(translation device 110) and a plurality of display devices 20 connectable to
server device 10 wirelessly or by wire. Each display device 20 is a terminal
computer (information terminal) provided on each seat of an aircraft.

[0013]
[1-1-1. Configuration of server device]

Server device 10 is a computer including: central processing unit (CPU)
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11 (which is an example of a controller and an input unit), read only memory
(ROM) 12, random access memory (RAM) 13, input interface (I/F) 14, output
I/F 15, communication I/F 16, and storage device 17.

[0014]

CPU 11 is a processor or a circuit that performs processing according to
a predetermined program. ROM 12 stores a control program and the like in
which a processing procedure of CPU 11 is written. RAM 13 temporarily
stores as a work memory a control program and data. Input I/F 14 is a
connection unit to be connected to microphone 30 and receives A/D converted
voice data from microphone 30. Output I/F 15 is a connection unit to be
connected to speaker 40 and transmits a D/A converted voice to speaker 40.
Communication I/F 16 is a communication circuit for communicating with
display devices 20 wirelessly or by wire.

[0015]

Storage device 17 is a magnetic storage device such as a hard disk
drive (HDD) or is a storage device such as a semiconductor memory, and stores
programs such as an application and an operating system (OS) and various
data. Storage device 17 includes database DB (see FIG. 2) holding various
data to be used by CPU 11. Note that storage device 17 may be connected to
server device 10 as a storage device separate from server device 10.

[0016]

Microphone 30 is connected to server device 10 to receive a voice and to
output voice data. Microphone 30 is a microphone to be used by a cabin crew,
and the voice having been input to the microphone is output from speaker 40.
[0017]

[1-1-2. Configuration of translation device]

FIG. 2 shows a configuration of translation device 110 according to the
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present exemplary embodiment. Translation device 110 is a device that
translates data in Japanese (an example of a first language) having been input
as a voice into text data in English (an example of a second language).

[0018]

Translation device 110 includes voice obtainer 111, speech recognition
unit 112, text generator 113, translation processor 114, and translation result
output unit 115. Each unit of translation device 110 is achieved by CPU 11
executing a predetermined program with reference to data in storage device 17.
[0019]

Voice obtainer 111 obtains voice data from microphone 30. Speech
recognition unit 112 recognizes the obtained voice data based on a previously-
stored predetermined model. Text generator 113 converts the recognized
voice data into text data. The text data includes character information or a
character string that can be converted into a voice or can be displayed on a
screen.

[0020]

Translation processor 114 performs a translation process (to be
described later) on the generated text data.
[0021]

Translation result output unit 115 outputs a result of the translation
process by translation processor 114. The output of the translation result is
transmitted to each display device 20 via communication I/F 16 (connection
unit). In this embodiment, the translation result in English is transmitted to
each display device 20 that is set to English.

[0022]
Storage device 17 holds various data stored as database DB.

[0023]
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[1-1-3. Contents of database]

In database DB, there are stored in association with each other
parameter information (see FIG. 6), scene information (see FIG. 11), example
sentence information (see FIG. 8), script function information (see FIGS. 9A
and 9B), and other information.

[0024]
<Parameter information>

As shown in FIG. 6, the parameter information includes a type of a
parameter to be described later, a regular expression of a term, a translation,
in English, of the term, and a degree of importance of the term. The
parameter information is used in a case that text data to be a translation
object includes a term of a predetermined type. The predetermined type is a
category of important information, for example, an airport name, a flight
number of an aircraft, and time. Each predetermined type includes many
variations of terms.

[0025]

As will be described later, the degree of importance is a degree of
weighting previously set depending on the type of a parameter and the degree
of importance of a term.

[0026]

As shown in FIG. 7A, each parameter includes: weighting designation
information (for example, “!”) in which the weighting to be set depending on
the type (for example, “airports”) of the parameter and the degree of
importance of the term are reflected; parameter position information (for
example, “$1”) indicating a position of the parameter in a sentence; “{1%” and
“%j)” indicating a start and an end of the parameter.

[0027]
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Note that, in a case that a plurality of terms of the same type are in the
recognized text data, the parameter position information indicates an order of
each term in the sentence. For example, in the example shown in FIG. 7B,
there are three parameters each representing an airport name, and the text
data  accordingly contains  {%airports!$1%}, {%airports!$2%;), and
{%airports!$3%;. In a similar manner, there are two parameters each
representing time, and the text data accordingly contains {%hours!$1%} and
{%hours!$2%;.

[0028]

The translations of the parameter information include a call function
(script function) as shown in FIG. 6. As shown in FIGS. 9A and 9B, the script
function is for converting into an appropriate expression a term that is of a
certain type and a pattern of whose content (a number of digits of a numeral,
conversion of temperature unit, and the like) is fixed to a certain extent.
Quality and accuracy of translation is improved by performing conversion
processing by using these functions.

[0029]

For example, if a flight number is spoken as will be described later, a
number of digits of a speech-recognized flight number is sometimes different
from an actual number of digits of the flight number. The number of digits of
a flight number is previously fixed (four digits in the example of FIG. 9A).
Therefore, the script function “FlightNo” previously generated as shown in FIG.
9A is used, so that the flight number can be formed into a flight number
having the appropriate number of digits.

[0030]

Further, as shown in FIG. 9B, it 1s also possible to use a script function

that converts for passengers a unit that is different depending on cultural
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regions. For example, as shown in FIG. 9B, by using the previously generated
script function “Celsius2Fahrenheit”, an atmospheric temperature expressed in
Celsius (°C) can be expressed in Fahrenheit (°F) in the translation result data.
[0031]

<Scene information>

As shown in FIG. 11, the scene information is information representing
time and an environment in which an aircraft is located, and includes
information indicating a current scene. Depending on the current scene, a
search range of example sentence information to be described later is
determined.

[0032]
<Example sentence information>

A shown in FIG. 8, example sentence information (an example of a
reference text data group) includes example sentence sets in Japanese and
translations corresponding to the example sentence sets. Here, the example
sentence sets in Japanese are associated with scene information. Each
example sentence set is generated for each scene and is constituted by a
combination of a plurality of example sentences (example sentence subsets).
[0033]

[1-1-4. Configuration of display device]

Display device 20 is a computer installed in each seat of an aircraft and
including a display for displaying information. Display device 20 includes, as
shown in FIG. 1, CPU 21, ROM 22, RAM 23, communication I/F 26, memory
27, input device 28, and display 29.

[0034]
CPU 21 is a processor or a circuit that processes instructions and data

and then outputs the instructions and the data. ROM 22 stores a control
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program and the like in which a processing procedure of CPU 21 is written.
RAM 23 temporarily stores a control program and data, as a work memory.
Communication I/F 26 1s a communication circuit that can communicate with,
for example, server device 10 and other devices in an aircraft by wire or
wirelessly. Memory 27 is a storage circuit such as a semiconductor memory
and stores data of image and the like.

[0035]

Input device 28 receives an input operation input via a touch panel, a
keyboard, or a pointing device (mouse or the like) by a user in a seat. Display
29 includes a screen that is configured with a liquid crystal panel, an organic
electroluminescence (EL) panel, or another panel similar to those panels and
that displays a processed image. Display 29 displays text data of a
translation result generated by translation device 110.

[0036]
[1-2. Operation]

Hereinafter, an operation of translation device 110 according to the
present disclosure will be described.

[0037]
[1-2-1. Overall operation of translation device]

FIG. 3 shows an overall control flow by translation device 110.
Hereinafter, a process will be described in which a content of an announcement
in Japanese made by a crew in an aircraft is translated to English.

[0038]

Step S100: on translation device 110, voice data 1s obtained from
microphone 30 by input I/F 14 and voice obtainer 111. In this description, for
example, speech sentence D100 as shown in FIG. 5A is input from microphone

30.
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[0039]

Step S200: the obtained voice data is subjected to a recognition process
on speech recognition unit 112. In this description, voice data corresponding
to text data D200 shown in FIG. 5B is speech-recognized. Here, the reason
why the flight number is recognized to be not “9999” but “9000900909” is that
the speech was so slow that the figure at each digit was recognized to be an
independent figure.

[0040]

Step S300: text data D200 (an example of first text data) is generated
by text generator 113 from the speech-recognized data, as shown in FIG. 5B.
[0041]

Step S400: converted text data D200 is subjected to a translation
process by translation processor 114 as will be described later.

[0042]

Step S500: translation result data obtained by the translation process
1s output from translation result output unit 115.

[0043]

Step S600: the translation result data is transmitted to display device
20 on each seat, and translation result data D500 (an example of second text
data) is displayed on display 29 as shown in FIG. 5G.

[0044]
[1-2-2. Translation process]

FIG. 4 shows a flow of the translation process performed by translation
processor 114 (see FIG. 2) in step S400 of FIG. 3.

[0045]
Step S401: text data D200 generated by text generator 113 in step

S300 1s obtained.
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[0046]

Step S402: it is determined whether obtained text data D200 includes a
term. In the present example, in the case of text data D200 shown in FIG. 5B,
by referring to the parameter information shown in FIG. 6, it is determined
that term T1 is a term of a type “airports” and that term T2 is a term of a type
“flight_num”.

[0047]

Step S403: if recognized text data D200 is determined, in step S402, to
include the term, the corresponding term is replaced by a parameter. In the
present example, since term T1 and term T2 are each recognized to be a term,
data D403 is obtained as shown in FIG. 5C.

[0048]

Note that the terms recognized before the replacement are stored in
association with the parameters in a memory or another device, separately.
In this flow, term T1 is put in association with “{%airports!$1%)”, and term T2
is put in association with “{%flight_num!$1%}”.

[0049]

Step S404: on the parameters of obtained data D403, weighting is
performed depending on weighting designation information (a degree of
importance in the parameter information) of the parameter.

[0050]

Specifically, the degree of importance of term T1 is obtained with
reference to the parameter information shown in FIG. 6. Here, the degree of
importance of term T1 is “5”.  Therefore, the weighting designation

“'77

information “!” in the parameter is replaced by a character string (an example
of importance degree information) with a length corresponding to this degree

of importance. The longer the length of the character string is, the larger the
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proportion of the parameter to the whole sentence 1s. Therefore, accuracy in
similarity determination can be increased.
[0051]

As a result of the above weighting, the length of the character string of
the parameter corresponding to term T1 is set in accordance with the degree of
importance “5”. Note that, in data D404 (an example of first replacement
data) of FIG. 5D, the length of the character string is represented by a number
of underscores. Specifically, when the degree of importance is 5, the number
of underscores is set to 5, which is equal to the degree of importance.
Regarding “flight_num”, since the degree of importance is 0, the weighting

“'”

designation information “!” is removed.

[0052]

Step S405: the current scene i1s determined based on the scene
information. As described above, the scene information is the information
representing the environment including time and a state of an aircraft. The
current scene changes depending on a predetermined condition or a timing.
Details of the scene information and a determination process of the scene
information will be described later. Here, an example of the current scene is
“boarding” (scene 1) (see FIG. 11).

[0053]

The scene information is stored in association with the example
sentences which are to be searched as described above.
[0054]

Step S406: for data D404 that contains the parameter and is weighted,
an example sentence set corresponding to the current scene is selected. In
this example, the example sentence set corresponding to the current scene

(scene 1) is assigned as a search object. Specifically, in the example sentence
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information shown in FIG. 8, the example sentence set (subset 1, subset 2,
subset 3, --) corresponding to a scene number “1” is assigned as the search
object.
[0055]

Note that, also in the case where no parameter is determined to be
contained in step S402, the current scene is determined (step S405), and the
example sentence set is selected corresponding to the determined scene. The
process by translation processor 114 on the data containing no parameter will
be described later.

[0056]

Further, a plurality of example sentence sets are the search object for
one scene in some cases.
[0057]

Step S407: similarity (distance) is calculated between each subset of
the selected example sentence set and data D404.
[0058]

In this step, for example, a minimum number of procedures to make
identical two character strings for comparison is obtained (the number is also
referred to as an edit distance), and the similarity between a pair of character
strings between which the minimum number is smaller than any other pairs is
determined to be the highest similarity. The procedures are replacement,
insertion, deletion, and the like of each character. For example, known
methods for determining similarity such as a Levenshtein distance or a Jaro-
Winkler distance can be applied.

[0059]
Although, the degree of importance is set according to the term, but

may be set according to the parameter position information. In FIG. 5E, the
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“'”

weighting designation information of the parameter in the example
sentence is replaced by the underscores according to the degree of importance
of the term.
[0060]

Further, as shown in FIG. 5E, also in the parameter in example
sentence D408, which is to be searched, replacement by underscores and

“'77

deletion of designation information “!” are performed according to the degree of
importance, similarly to the case of data D404.
[0061]

Step S408: as a result of the similarity calculation in step S407, the
example sentence subset whose similarity is the highest and is higher than a
predetermined threshold value (score 70) is determined. Here, as the
sentence having the highest similarity, example sentence D408 shown in FIG.
5E 1s selected from example sentence subset 1, subset 2, subset 3, ---.

[0062]

Step S409: the translation of example sentence D408 determined in
step S408 is obtained. In this description, translation D409 (an example of
second replacement data) shown in FIG. 5F is obtained.

[0063]

Step S410: it is determined whether a parameter is contained in
translation D409. Then, if a parameter is contained, the flow advances to
step S411. If a parameter is not contained, the flow advances to step S500 of
FIG. 3, and the translation is output as a translation result.

[0064]
Step S411: the parameter in obtained translation D409 is replaced by

the translation of the term that is before the replacement and is stored. In

this step, the parameter information is referred to so that the translation is
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determined. For example, in step 403, it is stored that the term, before the
replacement, corresponding to {%airports!$1%;} is term T1. In addition, the
parameter information in FIG. 6 shows that the translation corresponding to
term T1 is term t1 “Kansai International Airport”. Further, the translation of
the parameter “{%flight num!$1%}”, which indicates the flight number, is
obtained by using a script function, which is a call function, as shown in the
parameter information in FIG. 6. Specifically, by using the script function
“FlightNo” shown in FIG. 9A, the number of digits of term T2, which is the
recognized data, is formatted; thus, term T2 is converted into “9999”.

[0065]

Further, as shown in FIG. 7B, if translation D409 contains a plurality
of parameters, English terms may be selected depending on the position
parameter information and may replace the parameters.

[0066]

As a result, translation result data D500 is obtained. Then, the flow
advances to step S500 of FIG. 3, and translation result output unit 115 outputs
translation result data D500.

[0067]
[1-2-3. Translation process when no parameter is contained]

A process by translation processor 114 on the data containing no
parameter (process from “No” in step S402 of FIG. 4 to steps S405 to S410) will
be described by using another example.

[0068]

In this description, a description will be made by using an example in
which speech sentence D100a is input as announcement information from
microphone 30 as shown FIG. 10A.

[0069]
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In step S100 of FIG. 3, voice obtainer 111 obtains speech sentence
D100a as voice data from microphone 30. Then, in step S200 of FIG. 3,
speech sentence D100a is recognized by speech recognition unit 112. Then, in
step S300 of FIG. 3, the speech-recognized data is converted into text data
D200a as shown in FIG. 10B by text generator 113. Then, the flow shifts to
the translation process in step S400.

[0070]

Similarly to the previous example, translation processor 114 obtains
text data D200a (step S401) and determines whether text data D200a contains
a term (step S402). In this case, since a term is not contained, the flow shifts
to step S405.

[0071]

Then, similarly to the previous example, the current scene 1is
determined (step S405), and the example sentence set corresponding to the
current scene is selected (step S406). Then, as shown in FIG. 10C,
similarities are calculated between recognized text data D200a and respective
subsets contained in the selected example sentence set (step S407). The
calculation of the similarities is the same as in the previous example.

[0072]

As a result of the similarity calculation in step S407, the example
sentence subset whose similarity is the highest and is higher than a
predetermined threshold value is selected. Here, as the subset having the
highest similarity, subset D408a is selected (step S408). Then, the translation
of subset D408a selected in step S408 is obtained (step S409). Here,
translation D500a shown in FIG. 10D is obtained. It is determined that the
translation does not contain a parameter (step S410), and the flow advances to

step S500 of FIG. 3, where the translation is output as a translation result.
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[0073]
[1-2-4. Scene information and determination process]

Hereinafter, with reference to FIG. 11, the scene information and the
determination process of the scene information will be described.
[0074]
<Purpose of scene information>

The above-mentioned example sentence information is generated by
combining sentences in the existing aircraft manual, as will be described later.
However, since a number of combinations of such example sentences (example
sentence set) is enormous, only the example sentence set corresponding to each
flight scene is generated. When the similarity calculation (search) is actually
performed, a possible example sentence set, which corresponds to the “current
flight scene” at the time when the announcement is made, is assigned as the
search object. With this measure, it is possible to reduce a number of example
sentence sets that can be a target of a speech sentence.

[0075]

As shown in FIG. 11, the scene information is set along a time series of
actual operations of a passenger airplane, for example, (1) boarding, (2) taxing
on runway (before takeoff), (3) taking-off, (4) stably flying, (5) landing, (6)
taxing on runway (after landing), (7) leaving the airplane, and the like. In
addition, the scene information includes information such as (8) in-flight
service announcement, in-flight shopping announcement, or the like, in which
announcement timing is specified to a certain extent but the order of the
announcements 1s not specified. The scene information further includes
unpredictable announcement information such as (9) emergency

communication at the time when an airplane rocks or in other situations.

[0076]
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<Selection of example sentence set as search object corresponding to
determination of scene>

The example sentence set as a search object is selected depending on
determination of scene as follows. Depending on the determination of scene,
(a) an example sentence set that is possibly to be used is added as a search
object, (b) an example sentence set that is not possible to be used is removed as
a search object, or (c) an example sentence set is added or removed as a search
object by using as a condition information about the environment including a
state of an aircraft.
[0077]
<Example of determination of scene and switching of example sentence
subsets as search object>

As described above, depending on the determined current scene, a
range of the example sentence set as the search object is extracted. In this
case, the scene is determined according to the following rules, and the example
sentence subsets of the search object are then switched.
[0078]
(i) Rule 1

Regarding the scene changing along a time series, translation
processor 114 determines the scene according to the following rule. The scene
shifts in order as follows, for example, boarding > taxing on runway > taking-
off > stably flying > landing > taxing on runway > leaving the airplane, as
shown in FIG. 11.
[0079]

When a crew starts to work, an example sentence set as the search
object 1s the example sentence set corresponding to the current scene

“boarding”. Therefore, the first search is performed on each subset of this
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example sentence set. For example, when the scene “boarding” is supposed to
be scene 1, the set of example sentences i1s assigned as the search object
corresponding to scene 1 as shown in FIG. 11. When the search has been
successful and the corresponding example subset has been obtained from the
example sentence set for “boarding”, the “current scene” can be determined to
be “boarding”. Thus, it is stored that the “current scene” is “boarding”.
Simultaneously with the above operation, (a) “taxing on runway’, which is
possible to be spoken next, is made to be included in the search object. While
speech and search of example sentence are being repeated, if it is determined
that the “current scene” changes from the “boarding” to the “taxing on runway”,
(b) there is no possibility that the example sentence set corresponding to the
“boarding” is spoken in the flight of the passenger airplane after that.
Therefore, the example sentence set corresponding to the “boarding” is
removed from the search object.

[0080]

In this way, by adding the example sentence set that is possible to be
the scene next to the “current scene” and that is determined from the rule
describing a scene shift and from a speech content, and by removing the
example sentence set having no possibility of being spoken, the search object is
limited. With this measure, the example sentence set can be searched with
more accuracy and at a higher speed.

[0081]

Further, if there are a plurality of example sentence sets that can be
spoken in one scene, the example sentence sets are assigned as the search
object. For example, as shown in FIG. 11, when the current scene is
determined to be the “stably flying”, the subsequent example sentence sets “in-

flight service announcement” and “in-flight shopping announcement” can be
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spoken. Therefore, the both example sentence sets are made to be included in
the search object.
[0082]

Note that the condition under which or the timing at which the scene 1s
switched (that is, the condition under which or the timing at which the
example sentence set as the search object is switched) is not limited to the
above determination of scene, and the timing when a state of the flight of the
aircraft operation or a state of inside of an airplane changes may be used as
the condition. For example, the information of the state, for example,
whether an aircraft is running can be obtained from the aircraft. In addition,
it 1s possible to obtain the information about the change in the state by using
an altitude, an inclination of the airplane’s body, a speed, a direction of the
airplane’s nose, lighting of a seat belt wearing sign, and the like. For example,
as shown in FIG. 11, the scene information has a correspondence relationship
between each scene and the state of inside of the airplane. Therefore, the
scene may be determined by using the information of a speed, an altitude,
whether the door is open or closed, rocking, GPS, and the like. For example,
when the information indicating that a large vibration has occurred on the
airplane body 1is obtained, the example sentence set of the “emergency
communication” may be automatically assigned as the search object by
switching the current scene to scene (9) regardless of the current scene.

[0083]

Further, direct input by a crew to server device 10 may switch the
current scene.
[0084]

(i1) Rule 2

A scene occurring simultaneously with another scene is determined as
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described below. For example, the example sentence set corresponding to the
in-flight service announcement of scene (8) is set to be the search object only at
a time of stably flying. Further, the example sentence set corresponding to
the emergency communication of scene (9) is constantly set to be the search
object regardless of the switching of the scene.

[0085]

The range in which the example sentence information is referred to
may be changed depending on the scene as described above.
[0086]

[1-2-5. Generation of source data for example sentence set]

The example sentence sets are generated from source data generated
from a manual of announcement information of an aviation company and other
material.  Specifically, the example sentence subsets constituting each
example sentence set (see FIG. 8) are generated by connecting sentences in the
same scene to generate combined sentences. Each example sentence subset is
generated by using a maximum combination number of sentences as an upper
limit. For example, the maximum combination number is 4.

[0087]

FIG. 12 shows examples of source data for generating example
sentence subsets. FIG. 12 shows example sentences i to v to be used in scene
1 (boarding). “Order” shown in each example sentence indicates the order in
which each example sentence is combined. Based on example sentences 1 to v,
a plurality of example sentence subsets (for example, see FIG. 8) corresponding
to all combinations, such as 1, 1 + 11, 11 + 111, -, are generated, and the generated
example sentence subsets are stored as the example sentence set
corresponding to the scene.

[0088]

23



10

15

20

25

The example sentence subsets are generated in the order (ascending
order). A combination such as order from 4 to 3 is not generated. For
example, the combination of example sentence 1 + example sentence ii is
generated as a proper example sentence subset, because the order of example
sentence 1 1s 1 and the order of example sentence 11 is 2. However, the
combination of example sentence v + example sentence 1ii 1s not proper and is
not generated, because the order of example sentence v is 4 and the order of
example sentence 1ii is 3.

[0089]

Further, because the order of example sentence iv and the order of
example sentence v are both 4, any one of the two may come before the other.
In addition, an example sentence set containing the same order such as
example sentence iv + example sentence v may be generated. Alternatively, to
the contrary, in the case where some example sentences have the same order,
an exclusive flag or the like may be set so that an example sentence subset
containing any one of the example sentences can be allowed to be generated.
[0090]

[1-3. Effect and other benefits]

In translation device 110 according to the exemplary embodiment,
translation processor 114 replaces a term, of a predetermined type, contained
in text data in Japanese (an example of a first language) by a parameter.
Then, translation processor 114 obtains a translation in English (an example
of a second language) of the text data in Japanese containing the parameter,
and converts the parameter contained in the translation into a translation of
the term, thereby generating translation result data.

[0091]

Particularly in fixed-phrase translation, translation processor 114
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selects a translation after replacing a frequently changing term (airport name,
flight number, time, and the like in the example of the present disclosure) by a
parameter. Then, translation processor 114 finally replaces the parameter
part by a term. By this operation, it is possible to improve the accuracy in
similarity determination with respect to a fixed phrase and to thus improve
the translation accuracy.

[0092]

Further, weighting is performed depending on a type or a degree of
importance of a parameter (for example, a length of a character string is
adjusted). With this measure, it is possible to cause an important term to
largely affect particularly in similarity determination, so that it is possible to
improve the translation accuracy.

[0093]

In addition, it is possible to narrow the search range of example
sentences, depending on the determined scene. Therefore, it is possible to
efficiently perform similarity determination and to thus improve the speed of
translation.

[0094]
(Other exemplary embodiments)

The first exemplary embodiment has been described above as an
1llustrative example of the technique disclosed in the present application.
However, the technique in the present disclosure is not limited to the
exemplary embodiment, and may be applicable to exemplary embodiments in
which changes, replacements, additions, omissions, or the like are made as
appropriate. Further, it is possible to form a new exemplary embodiment by
combining the components and the functions described in the first exemplary

embodiment.
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[0095]

Therefore, other exemplary embodiments will be illustrated below.
[0096]

[1]

In the above exemplary embodiment, translation device 110 transmits
to each display device 20 the translation result data in English as a second
language; however, translation device 110 may transmit the translation result
data in a language assigned to each display device 20.

[0097]

FIG. 13 is a function block diagram of translation device 2110
according to the present example. Translation device 2110 is different from
translation device 110 in that translation device 2110 translates recognized
text data in the first language into a plurality of second languages and
transmits each piece of the translation result data in the plurality of second
languages to each corresponding display device 20. In addition, translation
device 2110 is different from translation device 110 in that translation device
2110 holds translation information in a plurality of second languages in
example sentence sets and parameter information in database DB.
Translation result output unit 2115 determines, with reference to language
setting information 217a previously stored in storage device 17, the translation
result data translated in which of the second languages should be transmitted
to each of display devices 20. Translation result output unit 2115 transmits
the translation result data based on the determination result. Language
setting information 217a is set by a user of each display device 20 via an
operation on input device 28 (see FIG. 1). Language setting information 217a
1s transmitted to translation device 2110 and stored in storage device 17.

[0098]
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However, language setting information 217a may be transmitted to
translation device 2110 and stored, depending on seat reservation information
or nationality of a user and other information.

[0099]

The other configuration and functions are the same as in the first
exemplary embodiment.
[0100]

[2]

The translation result data transmitted to each display device 20 may
be data in multiple languages. For example, if it is not known which
language the user prefers, a plurality pieces of translation result data may be
displayed depending on the language of the nationality of the aircraft, the
language of the country of departure, the language of the country of
destination, and other languages.

[0101]
[3]

In the above exemplary embodiment, the translation result data is
displayed on display 29 of display device 20, but the exemplary embodiment is
not limited to this example. The translation result data may be converted
into voice and be output from an earphone (not shown) of display device 20.
Alternatively, the translation result data may be converted into voice on server
device 10 and may be announced in the aircraft through speaker 40.

[0102]

Further, the translation result data may be displayed on a large-screen
display connected to server device 10 for a plurality of users to watch.
[0103]

[4]
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Translation device 110 is not limited to be used in an aircraft.
Translation device 110 may be used in places where translation using fixed
phrases 1s possible, for example, announcement in airports, other
transportation facilities, restaurants, hospitals, accommodation facilities, and
the like.

[0104]

Translation device 110 may be provided on a computer terminal. In
this case, a translation process may be performed on data having been input in
a form of voice or text, and the translation result may be output through a
speaker or a display. Here, when the data is input in a form of voice, speech
recognition processing is performed before the translation process.

[0105]
(5]

In the above exemplary embodiment, the threshold wvalue for
determining similarity is 70, but the threshold is not limited to this value.
Threshold value may be larger than 70 or smaller than 70.

[0106]

Further, the threshold value may be set depending on the scene to be
determined. For example, the threshold value for the scene at the time of
emergency may be higher than the threshold values of the other scenes so that
the translation result data with higher accuracy can be obtained.

[0107]
[6]

In the above exemplary embodiment, translation device 110 changes
the search range of the example sentence information, depending on the scene
to be determined; however, instead of this operation or in addition to this

operation, a priority order of search may be changed depending on the scene to
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be determined. For example, it i1s supposed that the example sentence
subsets corresponding to (9) “emergency communication” shown in FIG. 11 are
assigned as the search object for any of the scenes because such example
sentence subsets are very important. However, the example sentence subsets
corresponding to (1) “boarding” has lower possibility than (4) “stably flying”.
In view of the above, it can be considered, for example, that the priority order
of search on the example sentence subsets corresponding to (1) “boarding” is
made low. In this case, if a very high score of similarity is obtained while
search is being performed, the search may be stopped to perform a translation
process by using such example sentence set. It is possible to change the order
in which the example sentence information is referred to, depending on the
scene in the above manner.

[0108]

[7]

The script function may be used depending on the kind of the second
language. For example, in a cultural region where the same unit is used, the
unit of temperature shown in FIG. 9B does not have to be changed even if the
language 1s different. In this case, the information containing the
correspondence relationship between the kind of the second language and unit
information is previously stored in storage device 17. Then, in step S411 of
FIG. 4, translation processor 114 may perform replacement on the translation
after it is determined, by determining the kind of the second language,
whether to use the script function.

[0109]
(8]
The order of performing the processes in the above exemplary

embodiment (processes in FIG. 3, FIG. 4, and the like) is not limited to the
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description in the above exemplary embodiment, and the order can be changed
without departing from the gist of the invention.
[0110]

For example, with reference to FIG. 4, the determination of the current
scene (step S405) may be performed before the determination of parameter
(step S402) or may be performed simultaneously with the determination of
parameter.

[0111]
[9]

Since the example sentence subsets are obtained depending on the
scene, the types of the parameters contained in the example sentences can also
be listed by checking the example sentences. Therefore, it is possible to limit
the types of the parameters (airports and the like) for which search is
performed, by using a regular expression, on the voice recognition result
(speech) sentence. With this measure, it is possible to reduce the problem
that the part which should not be replaced by a parameter is replaced by a
parameter. This operation will be described with reference to FIG. 14A to
FIG. 14C.

[0112]

For example, suppose the case where the example sentences for (2)
taxing on runway or (3) taking-off include example sentence D800 and where
the parameter information includes regular expression D801 as the regular
expression for the term related to temperature. When example sentence
D800 is spoken, the expression of term T3 happens to match a parameter
related to temperature, and example sentence D800 can be replaced by data
D802.

[0113]
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However, in reality, in (2) taxing on runway or (3) taking-off, there is
no example sentence containing the term related to temperature. Therefore,
the term related to temperature is prevented from being detected in (2) taxing
on runway or (3) taking-off, when detection of term is performed in step S402.
With this measure, translation with high accuracy can be achieved.

[0114]
[10]

Specific parameter information may be previously replaced by
information owned by an aircraft. This measure will be described with
reference to FIG. 15A and FIG. 15B.

[0115]

For example, if system 1 previously obtains the information that the
aircraft is bound for Kansai Airport, the parameters, in the example sentence,
about the destination are all previously replaced by term T1. Further, when
the term is detected in step S402, term T1 is made not to be searched. When
this replacement 1is performed, the text data after the replacement of
parameter is performed on the speech sentence is data D900. In addition, the
example sentence having the highest similarity is example sentence D901.
With this measure, if an airport name such as “Haneda Airport”, which is not
the destination, is spoken, the score of similarity can be lower. Therefore, the
translation accuracy is improved.

[0116]

Note that system 1 holds information indicating which parameter in
the example sentence is related to the destination, and system 1 refers to the
information. For example, the information, such as that
“{%airports_ $1%)” in example sentence D408 (see FIG. 5E) is related to

the destination but “{%airports!$1%)” in FIG. 7B is not related to the
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destination, is managed in a table. Since this table is referred to,
“4%airports!$1%)” in the example sentence shown in FIG. 7B is not replace by
term T1.

[0117]

[11]

In the above exemplary embodiment, voice data is input, but the
present disclosure is not limited to this exemplary embodiment. For example,
text data may be obtained through an input I/F from an input device such as a
touch panel or a keyboard, or text data may be obtained through a
communication I/F from an external device. Based on the text data, the
translation process by translation processor 114 may be performed.

[0118]
[12]

Translation device 110 according to the present disclosure does not
have to be practiced only according to the above exemplary embodiment. The
scope of the present disclosure includes: a translation method to be performed
by translation device 110; a computer program to be executed by translation
device 110; and a computer-readable recording medium in which the program
is recorded. Examples of the computer-readable recording medium include a
flexible disk, a hard disk, a compact disc read-only memory (CD-ROM), a
magneto-optical disk (MO), a digital versatile disc (DVD), a DVD-ROM, a
DVD-RAM, a Blu-ray (registered trade mark) disc (BD), and a semiconductor
memory.

[0119]

The above computer program is not limited to a computer program

recorded on the above recording medium and may be a computer program that

1s transferred via a network or the like represented by an electric
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communication line, a wireless or wired communication line, and the Internet.
[0120]
[13]

In the above exemplary embodiment, it is not necessary to perform
determination or replacement of a parameter. That is, with reference to FIG.
4, after obtaining the text data in step S401, translation processor 114
performs the determination of scene in step S405 and selects the example
sentence subset corresponding to the scene in step S406.

[0121]

In this case, by selecting the subset of the example sentence depending
on the determined scene, the search range of the example sentence information
can be narrowed. Therefore, the translation process can be more efficient,
and the process of translation can thus be faster.

[0122]

Based on this, an invention according to another aspect can be
expressed as follows.
[0123]

A translation device including:

an input unit that obtains input data in a first language; and

a controller that recognizes the input data, generates text data in the
first language based on the recognized input data, and generates text data in a
second language that is a translation of the text data,

wherein,

by referring to a reference text data group including an example
sentence in the first language and the translation, of the example sentence, in
the second language, the controller obtains an example sentence whose

similarity to the text data in the first language is more than or equal to a
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threshold value, and generates text data in the second language based on the
translation, of the example sentence, in the second language,

the controller determines a scene that changes depending on at least
one of time and an environment, and

the controller changes, depending on the scene, at least one of a range

and an order in which the reference text data group is referred to.

INDUSTRIAL APPLICABILITY
[0124]

The present disclosure can be used as a translation device.

REFERENCE MARKS IN THE DRAWINGS

[0125]
1 system
10 server device
11 CPU
12 ROM
13 RAM

14 mput I/F

15 output I/F

16 communication I/F
17 storage device

20 display device

21 CPU
22 ROM
23 RAM
26 communication I/F
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2110
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memory

input device

display

microphone

speaker

translation device
voice obtainer

speech recognition unit
text generator
translation processor
translation result output unit
translation device

translation result output unit
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CLAIMS

1. Atranslation device comprising:

an input unit that obtains first text data in a first language; and

a controller that generates second text data in a second language that
1s a translation of the first text data,

wherein

the controller generates first replacement data by replacing a first
term, of a predetermined type, contained in the first text data by a parameter,

the controller obtains second replacement data, in the second language,
corresponding to the first replacement data, and

the controller generates the second text data by replacing the
parameter contained in the second replacement data by a second term in the

second language that is a translation of the first term.

2. The translation device according to claim 1, wherein

the parameter includes parameter position information that indicates a
position of the first term in the first text data, and

the controller selects the second term according to the parameter

position information.

3. The translation device according to claim 1 or 2, wherein

the controller selects an example sentence whose similarity to the first
replacement data is higher than or equal to a threshold value, and

the controller obtains as the second replacement data a translation of

the example sentence.
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4. The translation device according to claim 3, wherein

the parameter contains importance degree information that indicates a
degree of importance of the first term, and

the importance degree information is a character string having a

length according to the degree of importance.

5. The translation device according to claim 3 or 4, wherein the
controller obtains the translation of the example sentence by referring to a
reference text data group including the example sentence and the translation

of the example sentence.

6. The translation device according to claim 5, wherein

the controller determines a scene that changes depending on at least
one of time and an environment, and

the controller changes, depending on the determined scene, at least one

of a range and an order in which the reference text data group is referred to.

7. The translation device according to claim 6, wherein the controller

changes the threshold value, depending on the determined scene.

8. The translation device according to any one of claims 1 to 7,
wherein

the second language includes a plurality of second languages, and

the controller generates the second text data with respect to each of the

plurality of second languages.

9. The translation device according to any one of claims 1 to 8,
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comprising a connection unit, wherein
the controller transmits, via the connection unit, the second text data

to an information terminal that is set to the second language.

10. The translation device according to any one of claims 1 to 9,
wherein

the controller determines whether the first text data contains the first
term of the predetermined type, and

when the first text data 1s determined not to contain the first term, the

controller obtains the translation of the first text data.

11. The translation device according to any one of claims 1 to 10,
wherein the input unit obtains the first text data by recognizing voice data in

the first language.

12. A translation method comprising:

obtaining first text data in a first language;

generating first replacement data by replacing a first term, of a
predetermined type, contained in the first text data by a parameter;

obtaining second replacement data, in a second language,
corresponding to the first replacement data, from a memory; and

generating second text data in the second language by replacing the
parameter contained in the second replacement data by a second term in the

second language that is a translation of the first term.
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