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ABSTRACT

This project creates a web based application that translates multi lingual text into a
uniform language English and it also has a feature of text to speech conversion.
Multilingualism is the use of two or more languages, either by an individual speaker or
by a community of speakers. Multiple languages is becoming increasingly frequent,
thereby promoting a need to acquire additional languages. Multilingual communication is
an increasingly important social phenomena. Communication between individuals in

multiple languages.

This project has been made for the convenience of the web users. It identifies the
language in which the text is written and translates it into English. It speaks the translated
text. My project also shows the translated text in 5 different languages and we have
applied an algorithm which converts SMS language into English. We have also tried to
put the feature of speech to text conversion.

Both the translation and identification part can be done very easily. The interface has
been made user friendly.



http://en.wikipedia.org/wiki/Language

CHAPTER 1
ABOUT THE PROJECT

1.1 INTRODUCTION

Multiple languages is becoming increasingly frequent, thereby promoting a need to acquire
additional languages. Multilingual communication is an increasingly important social

phenomena. Communication between individuals in multiple languages.

A language translator translates the given text into the English language. It auto-identifies the
language in which the text is written and then converts it into English .Various translators
already exists , but in order to explore it’s working process ,I thought of taking this as
my project.

My project also shows the translated text in 5 languages and if the text of 2 languages are
written together ,then it can show it’s translated version. After translation, identification is
certain ,the text to speech conversions and speech to text conversions happens in my
translator. We have also tried to develop an algorithm to convert SMS language into English.
Both the translation and identification part can be done very easily. The interface has been

made user friendly.
1.2 ADVANTAGES

e Ensure data accuracy

e It shows the translated text in 5 languages

e Removes few shortcomings of other translators.

e Greater efficiency ,User friendly and interactive

e Less time consuming

e |f texts of 2 languages are written together, then it can show the translated version of
that also.

e Very simple and easy to implement




1.3 OVERALL DESCRIPTION

GOALS OF THE PROPOSED SYSTEM:

Accuracy: The level of accuracy in the translator will be higher. All operations

would conform to integrity constraints and correctness and it will be ensured that
whatever id is received at or sent from/by the api is accurate.

Reliability: The reliability of the translator will be high due to the above
mentioned reasons.

No redundancy: In the translator it will be ensured that no repetition of
information occurs ; neither on a physical storage nor on logical
implementation level. This economizes on resource utilization.

Immediate retrieval of information: The main objective of the
translator is to provide a quick and efficient platform for retrieval of
information .i.e. translating the text and identifying the language in which it is
written.

Ease of operation: The system should be simplistic in design and use.

10




1.4 PROJECT REQUIREMENT

Software requirements:

*  Operating System: Windows 7/8/XP/Vista
Front End &Rear end: .net,java script,html.
Platform required: Visual studio 2013
Design Tool: smartdraw

Hardware requirements:

Processor: x86 compatible processor
* Hard Disk: 20 GB or greater
*  RAM: 512 MB or greater
*  Monitor: VGA/SVGA
Keyboard: 104 keys standard
Mouse: 2/3 button. Optical/ Mechanical.
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1.5 CONSTRAINTS

This translator does not convert two different languages written together in a single
text box into one.

This translator needs more advanced algorithm implementation for conversion of
SMS language into English.

This translator should convert text from any language to English without the help
Of BING API.

12




CHAPTER 2
LITRATURE REVIEW

1. [Rodney P- Hamann ,MULTI-LINGUAL DATA

PROCESSING OTHER PUBLICATIONS SYSTEM
AND SYSTEM AND METHOD FOR
TRANSLATING TEXT USED IN COMPUTER
SOFTWARE UTILIZING AN EMBEDDED
TRANSLATOR, Microsoft Systems Journal, Jul. 18,
2000, 11]

1. ABSTRACT

A multi-lingual data processing system can operate in a source language and one or more
target languages by automatically translating text, such as application text and system
message text. The multi-lingual data processing System includes Computer Software that
can be developed and deployed in a source language and that obtains translated text from
one or more translation tables corresponding the target languages as the computer
software is runs on the system.

The translation system includes a translation table builder that creates and/or modifies
the translation tables by importing translated text and/or by allowing a user to insert
translated text. A translation configuration selector allows the user to select translation
configuration setting such as the selected locality. The translation tables include
application text translation tables containing translated text that is obtained by the
application programs as each object is created by the application programs. The
translation tables also include system message translation tables for each of the target
languages containing translated message text such that messages logged by the system
can be displayed with the translated message text from the system message translation

table corresponding to the selected locality.
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2. METHOD FOR TRANSLATING TEXT USED
IN COMPUTER SOFTWARE UTILIZING AN
EMBEDDED TRANSLATOR

2.1 FIELD OF THE INVENTION

The present invention relates to a data processing system having a multi-lingual
capability and a system and method for translating text embedded in and used
by computer software from a source language to a target language, and

more particularly, to a multi-lingual data processing system and translation system and
method in Which a computer program is developed and deployed in a source language
and then translated into the target language upon executing the computer program on a
computer system.

a. BACKGROUND OF THE INVENTION

The global nature of the market place today has created an increased market for computer
hardware and software that can be used on an international basis. Computer hardware
and software vendors are thus required to modify existing products to accommodate a
large number of foreign languages. While the demands upon hardware systems are
minimal and are often solved by the provision of special keyboard characters, the large
textual content of many software applications leads to a more difficult translation
problem. The text that is embedded in and used by computer software must be translated

to the desired foreign language(commonly referred to as localization).

Existing methods of translating or localizing computer programs involve direct revisions
of the software code. After the application text has been translated to the target
language, the program is then recompiled and linked. The application program is then
limited to that particular target language and is sold for use in that target language only.
This procedure is inefficient, time consuming, expensive, and subject to errors.

The translation made in the source code of the application program is typically made by a
person without sufficient training in programming.

14




This can result in inadvertent changes being made to the syntax of the application
program, causing fatal errors when trying to compile, link or run the resulting code With
translated text. This process of embedding the translated text within the application
program itself also results in the need to separately compile each foreign language
version of the application program.

The translated application program is then more difficult to evaluate by support personnel
who are unfamiliar with the target language of the translated application program.
Directly translating the text in the code of the application program also can result in an
inconsistent and improper display of the text on the computer screen.

2.3 SUMMARY OF THE INVENTION

The present invention features a multi-lingual data processing system including software,
for processing data. The multi-lingual data processing also includes a locality setting
Identifying a target language into Which text associated With the software is to be
translated, and at least one text translation table corresponding to the target language
identified by the locality setting and including target language text for use With the
computer software on the data processing system. The computer software obtains the
target language text from the text translation table corresponding to the target language
identified by the locality setting. The multi-lingual data processing system preferably
includes a translation configuration selector including a configuration tool, responsive to
a user input, for selecting one or more translation configuration settings.

In one embodiment, the computer software includes at least one application program that
generates a plurality of displayed objects having text. The text translation table includes
at least one application text translation table including source language text items and

target language text items for each of the displayed objects having text.

15




3. [David bijl, SPEECH TO TEXT CONVERSION,
Microsoft Systems Journal, Jan. 9, 2001,19]

1. ABSTRACT

A speech-to-text conversion system is provided Which comprises at least one user

terminal for recording speech, at least one automatic speech recognition processor

to generate text from a recorded speech and communication means operative to

return a corresponding text to a user in Which said at least one user terminal is

remote from said at least one automatic speech recognition processor, and server

is provided remote from said at least one user terminal to control the transfer of

recorded speech to a selected automatic speech recognition processor.

2. FIELD OF INVENTION

The present invention relates to apparatus and methods for speech to text

conversion using automatic speech recognition, and has various aspects

16
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3. BACKGROUND OF THE INVENTION

Automatic speech recognition, as such, is known from, for example,

“Automatic Speech Recognition”Conventional.known systems for converting speech
to text involving automatic speech recognition are desktop stand alone systems, in

which each user needs his or her own system.These known systems are able to transcribe
human speech to text, imperfectly. The text results are presented to the user after a small
delay whilst he or she is still dictating.

This has a number of disadvantages: Firstly the instantaneous text
presentation can confuse and alter the behaviour of the user who is
speaking. Also, it requires that the user must themselves correct errors,
usually using a text editor . Accordingly, the user must switch between the
tasks of speaking and correcting, resulting in inefficiency.IBM and
Dragon have produced desktop speech to text conversion systems which
are adapted to understand the speech of a particular user.
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In a first aspect, the present invention relates to a speech to text convertor comprising at
least one user terminal for recording speech, at least one automatic speech recognition
processor, and communication means operative to return the resulting text to a user, in
Which said at least one user terminal is remote from said at least one automatic speech
recognition processor, the speech to text convertor including a server remote from said at
least one user terminal, the server being operative to control transfer of recorded speech

to a selected automatic speech recognition processor.
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4. SUMMARY OF INVENTION

Preferably , each user terminal communicates the recorded speech to the remote server by
electronic mail. The use of electronic mail enables relaying information

from one terminal or machine to another, and preferably allows different operations
(including entry to a dictation terminal, application of automatic speech recognition, and
operation of a correction terminal) to occur on isolated computer networks. The machines
which perform these separate operations need not be connected to any of the same
equipment , or a common network, other than that loose (and usually global) network
defined by an e-mail system .Furthermore, the respective machines and terminals need
not be operated at the same time. All operations can be conducted in a manner that is off-
line i.e involving batch rather than real time processing. The automatic speech
recognition processors are preferably distributed remote from the server. The server
preferably communicates with at least one speech recognition processor by electronic
mail.

In a second aspect, the invention relates to a speech to text convertor comprising at least
one user terminal for recording speech, at least one automatic speech recognition
processor , and communication means operative to return the resulting text to a user, in
which said at least one user terminal is remote from said at least one automatic speech
recognition processor, in Which electronic mail is used to send text data resulting from
automatic speech recognition together with the recorded speech data to a correction unit
for manual correction. The text data and speech data are preferably sent together in a
single preferably also includes timing data for relating text to speech. Preferably each
Word of text has an associated start and end time recorded as part of the timing data. The
text data can include text alternatives corresponding to a spoken word. Preferably said at
least one user terminal and said at least one automatic speech recognition processor

communicate using electronic mail.

Electronic mail can be used for communications between each of said at least one user
terminal and a remote server which is operative to control assignment of the speech to the
automatic speech recognition processors. The processors can be distributed remote from
each other and the server. Electronic mail can also be used to send text to output
terminals.

19




As regards the invention in both first and second aspects:
The recorded speech is preferably continuous speech .The server acts to control
assignment of recorded speech for processing to automatic speech processors by

queuing the received speech and submitting them according to predetermined rules.

This allows more efficient use of the available automatic speech recognition resources,
according to an off-line or batch processing scheme. Speech to text conversion can be
done as a single fully automatic operation, or as a part-automatic and part-manual
operation using the automatic speech recognition processor and corrector unit
respectively.

5. .SPEECH RECORDING,PRE-PROCESSING AND
TRANSFER TO THE SERVER

In the preferred embodiment, the user terminal 2 is a personal computer of the multi-
media type including a voice recorder. In other embodiments, it could be a telephone
handset or dictation recorder eg. dictaphone, or some other type of computer. A telephone
handset can be digital or analog and could be cellular or radio handset or any other
standard equipment for relaying audio speech. In further embodiments the user terminal
could be a voice mail terminal or a recording apparatus as used in court rooms. The
speech is recorded in continuous English, although the system could, of course, be

adapted for other languages.

Once recorded, a request for dictation, which includes the recorded speech, is sent to the
server 6. In preparing the dictation request, in some types of user terminal 2, as in the
preferred embodiment, the speech is pre-processed so as to reduce the size of the
dictation request. The dictation request is sent to the server 6 via E-mail.

20




The following operations having been performed on the user terminal:

pre-processing client speech into a dictation request, and packup-and-
moving to a server (using electronic mail for transfer), the server acts to
control the following operations:

1. Queuing the execution of the transferred dictation request,

2. Sending the dictation request to a speech recognition processor,

3. Dictation processing using automatic speech recognition,

4. Pack up-and-moving the resultant draft text document to a corrector terminal,
The correction terminal then is used to correct the draft text document,

pack-and-moving the modifications of the dictation made at the connector
terminal back to the server, the server then operates to:

5. Submit the modifications to the adaptive learning process of the ASR processors, and

6. Forward the text document to the originating client.

6. ERROR CORRECTION

At the corrector terminal 12 which includes personal computer, a VDU and
a keyboard, the text file is viewed using standard word processor software.
The original recorded speech is sent with the text file to the corrector
terminal. The system includes several corrector terminals. The file is
received by the corrector terminal 12 by E-mail.

The recorded speech is sent in a compressed format. The text is corrected
using a conventional keyboard . Words highlighted in the text are
simultaneous output as speech audio signals from a loud speaker of the
correction terminal 12. This allows a simple “Watch of correction and
which listen ”very time efficient.
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4. [Edwin R. Addison ,TEXT TO SPEECH, Microsoft
Systems Journal ,Mar. 8, 2005,22]

1. ABSTRACT

A preferred embodiment of the method for converting text to speech using a computing
device having a memory is disclosed. The inventive method comprises examining a text
to be spoken to an audience for a specific communications purpose, followed by
marking-up the text according to a phonetic mark up systems such as the Lessac System
pronunciation rules notations. A set of rules to control a speech to text generator based on
speech principles, such as Lessac principles. Such rules are of the tide normally
implemented on prior art text-to-speech engines, and control the operation and a
continuation of the Software and Characteristics of the speech now abandoned, and a
continuation-in-part by a Computer using the Software to speak the marked-up text
expressively. The step of using a computer to speak the marked-up- text is style of
expression where each of the tonal, structural, and(Consonant energies, have a different
balance in the Speech, are also spoken to a trained speech practitioners that listened to the
spoken speech generated by the computer. The spoken (speech generated by the
computer is then evaluated for consistency with style criteria and/or expressiveness. And
audience is then assembled and the spoken speech generated by the computer is played
back to the audience. Audience comprehension of spoken speech generated by the
computer evaluated and correlated to a particular implemented rule which resulted

relatively high audience comprehension are selected.
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2. BACKGROUND OF THE INVENTION

While speech to text applications have experienced a remarkable evolution in accuracy
and usefulness during the past ten or so years, pleasant, natural sounding easily
intelligible text to speech functionality remains an elusive but sought-after goal. This
remains the case despite what one might mistake as the apparent simplicity of converting
known syllables with known sounds into speech, because of the subtleties of the audible
cues in human speech, at least in the case of certain languages, such as English. In
particular, while certain aspects of these audible cues have been identified, such as the
increase in pitch at the end of a question Which might otherwise be declaratory in form,
more subtle expressions in pitch and energy, some speaker specific, some optional and
general in nature, and still others Word specific, combine With individual voice colour in

the human voice to result in realistic speech.

In accordance with the invention, elements of individual speaker , randomness, and so
forth are incorporated into output speech With varying degrees of implementation ,to
achieve a pseudo-random effect. In addition, speaker is integrated with the same and
combined with expressive models patterned on existing conventional speech coach to
student voice training techniques. Such conventional techniques may include the system,
which is aimed at improving intelligibility in the human voice in the context of theatrical

and similar implementations of human speech.

In contrast to the inventive approach, conventional text to speech technology has
concentrated on a mechanical, often high information density, approach. Perhaps the

most convincing text to speech approach is the use of prerecorded

entire phrases, such as those used in some of the more sophisticated telephone answering
applications. However, the amount of memory required for just a very few responses is
relatively high and versatility is not a practical objective.

Still another approach is so-called “phrasesacing”where recorded human speech in the

form of phrases is used to construct output speech. In addition, in accordance with

23




this technology, the characteristics of segments of speech may be modified, for example
by modifying them in duration, energy and pitch. In related approaches, such as play
back, some of the problems of more limited systems are solved, such approaches tend to
be both less intelligible and less natural than human speech. To a certain extent blending
of pre recorded speech with synthetic speech will also solve some of these problems, but
the output speech, while versatile and having wider vocabularies, is still relatively

mechanical and character.

Another approach is to break up speech into its individual sounds or phonemes, and then
to synthesize Words from these sounds. Such phonemes may be initially recorded human
speech, but may have their characteristics varied so that the resulting phoneme has a
different duration , pitch, energy or other characteristics or characteristics changed as
compared to the original recording. Still another approach is to make multiple recordings
of the phonemes, or integrate multiple recordings of words with word generation using

phoneme building blocks.

3.SUMMARY OF THE INVENTION

A method for converting text to speech using a computing device having memory is
disclosed. A text is received into the memory of the computing device. A set of the
lexical parsing rules are applied to parse the text into a plurality of components.
Pronunciation, and meaning information is associated with these components. A set of
phrase parsing rules are used to generate marked up text. The marked up text is then
phonetically parsed using phonetic parsing rules, and Lessac expressive parsing rules.
The sounds are then stored in the memory of the computing device, each of the sounds
being associated with pronunciation information .The sounds associated with the text
maybe recalled to generate a raw speech signal from the marked up text after the arsing
using phonetic and expressive parsing rules. In a preferred embodiment of the method for
converting text to speech using a computing device having a memory is disclosed. Text,
being made up of a plurality of Words, is received into the memory of the computing

device. A plurality of phonemes are derived from the text.
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Each of the phonemes is associated with a prosody record based on a database of prosody
records associated with a plurality of Words.

A first set of the artificial intelligence rules is applied to determine context information
associated with the text. The context influenced prosody changes for each of the phonemes is
determined. Then a second set of rules, based on Lessac theory to determine Lessac derived
prosody changes for each of the phonemes is applied. The prosody record for each of the
phonemes is amended in response to the context influenced prosody changes and the Lessac
derived prosody changes. Then a reading from the memory sound information associated
with the phonemes is performed. The sound information is amended, based on the prosody
record as amended in response to the context influenced prosody changes and the Lessac
derived prosody changes to generate amended sound information for each of the phonemes.
Then the sound information is outputted to generate a speech signal.

The sound information is associated with different speakers, and a set of artificial intelligence
rules are used to determine the identity of the speaker associated with the sound information

that is to be output.

4. DESCRIPTION OF THE BEST MODE

In accordance with the present invention, an approach to voice synthesis aimed to overcome

the barriers of present system is provided. In particular, present day systems

based on pattern matching, phonemes, di-phones and signal process sounding speech with no
significant level of human expressiveness. Applications of the present invention include
customer service response systems, telephone answering systems, information retrieval,
computer education, office assistance, and more.

Current speech synthesis tools are based on signal processing and filtering, With
processing based on phonemes , diphones and/or phonetic analysis. Current systems are
understandable, but largely have a robotic, mechanical , mushy or non human style to
them. In accordance with the invention, speech synthesis is provided by implementing

inventive features meant to simulate linguistic characteristics and knowledge-based
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processing to develop a machine implementable model simulating human speech by
implementing human speech characteristics and a pseudo-natural text to speech model.
There are numerous systems on the market today. While this would seem to validate an
existing need for natural sounding text to speech systems, most current text to speech
systems are based on old paradigms including pattern recognition and statistical

processing, and achieving the less than desirable performance noted above.

The first task is referred to below as tokenization. In accordance with the invention ,
tokenization is used to extract a Word and punctuation list in sequential order from the
text. The result is a word list and this word list is then processed using dictionary
information. Processing includes looking up for each word :possible parts of speech
Which it may constitute, depending upon context, possible ambiguity, and possible word
combinations in various idiomatic phrases, Which are all contained in the dictionary
consulted by the system following dictionary look up a, a phrase parser identifies the end
of each phrase, removes lexical ambiguity and labels each word with its actual part of
speech. Tokenization is completed with the generation of marked up text .The process of
tokenization constitutes producing a word list for input text in a file or record being

transformed into speech in accordance with the present invention.
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5. [S.K.  SAMANTA, AUTOMATIC LANGUAGE
TRANSLATION FOR MOBILE SMS, UNIVERSITY
OF ESSEX ,COLCHESTER ,C0O4 3NU, UK,VOLUME
2 ISSUE 1, 2010,16]

1. ABSTRACT

Currently mobile users engage the services of a third party provider to translate an SMS text
into a different language. The existing services have a number of drawbacks e.g. high cost to
the user, not user friendly, they reduce the message space, and are inefficient . To
communicate with a foreign person the sender must know the recipients preferred language
and device display capability. What is needed is a service where a sender can send message in
their native language without regard for the target tongue. Using an open source language
translation package and a database server we show that a mobile operator can provide a
transparent service where the text message is automatically converted to the recipients
preferred language. We show that in comparison to the existing system our implementation is
efficient and cost effective and has large implications for commerce, language learning and

person-to-person communication.

2.  INTRODUCTION

The need for language translation began when people started travelling from place to place
and the first documented cases are between the 3rd and 1st centuries b.c. In modern times,
telecommunications have allowed global interaction without the

need to travel at all. Currently more than half of world’s population have a mobile phone
and access to the global facilities. In most countries people use messaging services (e.g.
short message and e-mail) more than the conventional voice calls. The mobile short
messaging service (SMS) provides a convenient platform where the message can be

delivered even if the recipient’s phone is engaged in voice communication.

Clearly not all people understand the same language and a textual message in the wrong
27




language may be meaningless. Some messages are generated automatically and generally sent in
one language, so many of the recipients may not understand. What is needed is a service that
performs language translation according to the preferred language of the recipient, without them
even knowing. The literature has focused on SMS language translation; where the service is
implemented either in the mobile device or in the network

For translation in mobile devices an appropriate software interface such as Java Micro
Edition (J2ME) is needed. This generally limits the number of languages which can be
translated. Therefore devices with larger memory and high processing capability are required
(e.g. phones with Symbian or Windows Mobile operating systems) which tend to be costly
and can be a barrier to some people. Mobile users can avail the translation service without a
costly handset if the translation is performed in the network; this is the focus of this paper.

3. BACKGROUND

In a mobile network an SMS is delivered using a store and forward mechanism Any device
capable of sending and receiving a short textual message is designated as a Short Message
Entity (SME). A mobile phone or an application server works as an SME. When a mobile user
sends a text message, the network first transfers the message to a Short Message Service
Centre (SMSC) which stores it for delivery to the recipient. In a similar way, application
providers deliver value-added content (e.g. ring tone, news and weather reports) to the mobile
users. The header of the message contains information such as the sender and recipient’s
phone number. The SMSC stores the message and after collecting the routing information and
status of the recipient’s handset (e.g. eligible to receive SMS), it forwards the message to the
mobile network which deln the process of delivery from the sender to the recipient the
message content (i.e. text) transparently passes through the mobile network and the SMSC. If
two people speak the same language (e.g. English) then they can exchange textual messages
in their native language. If one speaks English and other German then there are two ways they
could communicate: 1) one could have a phone which converts from one language to another,
and 2) one of them could employ a third party translator. If the conversion is done on the
phone then either the sender translates (e.g. English to German) before sending, or the text is

sent in the sender’s native language and the receiver performs the translation. In either case
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the device must have the capability to translate many languages if it is to be truly

international.

To translate a text message on the mobile, users needs to supply the source and target
languages. This is not difficult for a sender if we assume that he/she knows the recipient’s
language preference. However the receivers face additional difficulty since they need to
identify the source language from the received text. The recipient may not be able to identify
the language not being a linguistic expert. Therefore the phone needs intelligent software to
automatically detect the language and display the text in the user’s native tongue. This will
increase the cost of the phone which may be prohibitive to some people. In the absence of a
high end handset either the sender or the recipient can engage a third party (who makes
available a centralized server in the network) to provide the translation service delivers to the
recipient.

4. IMPLEMENTATION

Using the Google Translate java API (an open source language translation package) and a
database server we implement the functionality of ASLT. Our implementation allows message
communication in the user’s native language and also helps users in language teaching. The
implementation is applicable to any messaging service (e.g. SMS, MMS and e-mail) but here
we emphasis on SMS. It is assumed that the mobile handsets have the capabilities to input and
display the preferred language of the user.

we show the architecture of ASLT where a box (containing language translation software and
a database server) is inserted in the SMS delivery path from SMSC to mobile users. Mobile
users who want to receive their communications in their
preferred (e.g. native) language indicate their preferences once only by sending an SMS which
is stored in the database of the ASLT. When an SMS is received (from a mobile user or an
application server), the ASLT manager searches the recipient’s number in the database.

If the entry is not found, the message is transparently delivered. If the number is available in
the database, the language preference along with the text content is forwarded to the translator.
The translator automatically detects the source language and performs the translation. The
translated content is forwarded to the mobile network for ultimate delivery to the recipient. In

addition to being user friendly, Fig. 4 indicates that in our implementation there is no change in
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SMSC traffic.

We simulated the functionality of the ASLT on a PC using: The Google Translate java API
and our own software also in java. Using J2ME (Java Micro Edition) as the Short Message
Entity (SME) we simulated the origin and reception of the SMS. We show the screen shoot of
our simulation. A text message: “All life is an experiment. The more experiments you make the
better.” is sent to the recipient (number “8888888”’) whose language preference is German. The
message is automatically translated to “Alles Leben ist ein Experiment. Je mehr Sie machen
Experimente, desto besser.” in German and delivered to the Recipient’s phone. The
implementation in a real world network is relatively straightforward; it works as a relay box
and therefore can work independently of other units. It can scale with the network since
multiple threads allow translations in parallel.

5. CONCLUSION

Using an open source language translation package and a database server we implemented
automatic language translation for SMS text. We show that our mechanism will allow mobile
operators to provide textual message delivery in a user’s native language without the need for a
third party service provider. We show that in comparison to the third party provider our
mechanism is user friendly and efficient. We demonstrate that using our platform a large
number of services such as advertisement, auctions and sale of goods and services can be

delivered to those who are currently not able to access them due to the language barrier.
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CHAPTER 3

DESIGN AND DOCUMENTATION

1. COMPARISION BETWEEN VARIOUS TRANSLATORS

CONVERSION OF
MACARONIC

LANGUAGETO

TRANSLATION BY |

VOICE

TRANSLATOR NAME |AUTO-
IDENTIFICATION
GOOGLE YES
BING YES
DICTIONARY.
COMTRANSLATOR
NO
MICROSOFT YES

ONE

NO

NO

NO

NO

YEY

YES

NO

YES

I

TABLE 1

This table depicts the comparisons between various existing translators .

AUTO-IDENTIFICATION:

Google , Bing , Microsoft and my translator does auto detection. With the help of
auto detection feature the language of the text to be translated can be auto-

identified. It is very

useful in situations when the user doesn” which language.
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CONVERSION OF MACRONIC LANGUAGE TO ONE:

Macronic language is basically the SMS language ,none of the translator converts
macronic language or sms language to one i.e English. Research is still going on .

TRANSLATION BY VOICE:

Google, Bing , microsoft and my translator does translation by voice. It translates the
given text into the specified language in my case its English and then speaks the
translated text.

CONSTRAINTS:

Google : Google translator works more efficiently on android phones .1t has speech to
text conversion facility available only on the android application.

Microsoft: It is paid application.
Bing : It has speech to text coversion facility for windows 8 and 8.1 and not for lower

versions.
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2. DIAGRAMATIC REPRESENTATIONS

Home

About
i —_— e (  Website /

\ Contact

User

Translate

FIGURE 3

It represents the components of the front view of the web based application.
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Translation with Bing AP

- Translatt  ———— Tuxt Mdentification with Bing AF1

Usar

Text Indetification with j
seript i

FIGURE 4

It represents the translation part further has 3 components.
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stnng —
translation

Translator

string language
identification

translate-
identify

text to speech
conversion

check for
unicode
match

unicode block
tests model

FIGURE 5

Thisisan ENTITY RELATIONSHIP DIAGRAM(E-R D)
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>/ TRANSLATOR
\._ APPLICATION _/

L LANGUAGE ™
. IDENTIFIER
.--—'J..; o B

(" IDENTIFY WITH ™~ jpenmiey ™
 BING AP SN WITH1S .~

([ SUBMIT TEXT )

" VIEWRESULT )
FIGURE 6

This is the USE CASE DIAGRAM

TEXT

-,

\_ TRANSLATOR __/

-—— e

N —

BING APT ™,

‘__ TRANSLATOR __/

7~ TEXT TO SPEECH

\_ CONVERSION ~/
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Translator project flow with J S

FIGURE 7

This is the FLOW DIAGRAM of the section of project , where translation is happening
with the help of javascript.
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TEXT TO SPEECH [
CONVERSION

FIGURE 8

This figure depicts the flow diagram of the process of translation through Bing API,
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CHAPTER-5
IMPLEMENTATION

1. SCREENSHOTS

Getting started

Tris appication § writisn transiate 2nd getect teit
anguage . Here In Tis project we are iransiaieing and
dentfy the languane with the help of bing transition api

© 2014 - My Transialor and Language deteclor

This is the screenshot of the home page
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Translate

English v || Submit

Identify Language

"Dank je, dank je, Hond | Identify

Text in textbox is ofDutchLanguage

Language Detection

"Dank je, dank je. Hondje
Het gaat heel goed met me op dit
moment

Detected Language: Dutch [ni]

This is the screenshot of the main translation page,where we have 3 options :
1. First option is to translate the text into English.
2. Second option is to identify the text is written in which language

3. Third text box also does the language detection part.
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Translate

Dank e, dank ¢, Hond | Engish v | Submit

"Dank je, dank je, Hondje, Het gaat heel goed met me op dit moment

"Thank you, thank you, dog, It goes very well with me at the moment

Here, It translates the text into English and then speaks the translated text.

1 ndex- My appiicaion N
€« C A [ localhost45939/Translate/TranslateText

i Apps g Khamoshi (1996) [%] NewTab g Cybercam g@ Cyberoam Sign in to Yahoo! In...  [fJ https://www.facebo...

Translate

kya kar rahe ho? English ¥ || Submit

what are you doing?
what are you doing?

It translates SMS language into English and then speaks the translated text.
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I ransiate vierge
Ao FeI BT | Submit

Chinese :

oK B 455 J AL H HHY AR ECE

Hindi :
HeFd FAThIeT faferdifsar @

Arabic :
\:IJ.L\JSJ}\)AL\AA\_QJLZ.A&AQ&

PO

Here, it translates the given text into 5 languages.
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Vi ey sopication © < N

<« C A [} localhost:45939/StP

I Apps g Khamoshi (1996) [%] New Tab @& Cybercam @& Cyberoam Signin to Yahoo! In...  [E@ httpsi//www.facebo.. &8 3 OT GIRLS - YouT

Speech To Text

hi what are you doing Speak

A

English ¥ | |United States v

© 2015 - My Translator and Language detector

Here, Speech to text conversion happens.
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CONCLUSION

A web based application has been developed that translates multilingual text into a
uniform language English. It can easily detect the language in which the text is written
and can easily translate the text of any language / languages into English . It can also
convert SMS language into English which is certainly unique. It also has the feature of
text to speech and speech to text conversion . This application has been developed on
visual studio 2013. The data can be accessed, manipulated and retrieved very easily. To
conclude this application has proved to be a user friendly interface.
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FUTURE WORKS

In future 1 would try to find the shortcomings of existing translators and work on them .1
would try to implement some of the new features and the key features of the translators
that has not been implemented as of now. In future I will try to translate macronic
language or sms language to one uniform language English. I will be working more on

the merging part and speech to text conversion. .
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APPENDIX

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.Mvc;

using TranslationD.Models;

using Speechlib;

using System.Xml;

using System.Web.Mvc.Html;

namespace TranslationD.Controllers

{
public class AllAtOneController : Controller
{

//

// GET: /AllAtOne/

public ActionResult Index()

{
return View();

}

[HttpPost]

public ActionResult TranslateText(TranslateSummary ts)

{
string strTranslatedText = null;
TranslateSummary TranslateSummaryObj = new TranslateSummary();
string SreviceResult;
string thirdLanguagel = (ts.Text == null ? "User is currently only selected

English" : ts.Text);
try
{
// string fromCulturel = ts.TextCulture.ToString(); // "zh-cn";
string toCulturel = "en";

string appIdl = "78280AF4DFA1CE1676AFE86340C690023A5AC139";
//string translation = null;

TranslatorService.LanguageServiceClient client = new
TranslatorService.LlLanguageServiceClient();

client = new TranslatorService.LanguageServiceClient();

TranslateSummaryObj.Eng = client.Translate(appIdl, thirdLanguagel, "", "en");

TranslateSummaryObj.hi = client.Translate(appIdl, thirdLanguagel, "", "hi");

TranslateSummaryObj.Ar = client.Translate(appIdl, thirdLanguagel, , "ar-

dz");

TranslateSummaryObj.Fr = client.Translate(appIdl, thirdLanguagel, "", "fr-
be");

TranslateSummaryObj.Chi = client.Translate(appIdl, thirdLanguagel, "", "zh-
cn");

// txtTranslatedText.Text = strTranslatedText;
//create voice object
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SpVoice Voice = new SpVoice();

if (strTranslatedText != null)

¢ SreviceResult = strTranslatedText;
}
else
{
SreviceResult = "Unable to process this Sorry.";
}
if (string.IsNullOrEmpty(SreviceResult))
{
return null;
}
}
catch (Exception ex)
{
}

SreviceResult = null;
return View("Index", TranslateSummaryObj);

}

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.Mvc;

namespace TranslationD.Controllers

{
public class HomeController : Controller
{
public ActionResult Index()
{
return View();
}
public ActionResult About()
{
ViewBag.Message = "Your application description page.";
return View();
¥
public ActionResult Contact()
{
ViewBag.Message = "Your contact page.";
return View();
}
}
}

using System;
using System.Collections.Generic;
using System.Text;
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using System.Collections;
using System.Text.RegularExpressions;

namespace LiteMiner.classes

{

public class TrigramModel

{

Trigram[] trigrams;
public Trigram[] Trigrams

{
}

get { return trigrams; }

public TrigramModel(Hashtable trigramsAndCounts)

{

}

List<string> keys2 = new List<string>();
List<int> scores2 = new List<int>();
//convert hashtable to arrays
foreach (string key in trigramsAndCounts.Keys)
{
keys2.Add(key);
scores2.Add((int)trigramsAndCounts[key]);

}

string[] keys = keys2.ToArray();
int[] scores = scores2.ToArray();

// sort array results
Array.Sort(scores, keys);
Array.Reverse(keys);
Array.Reverse(scores);

//build final array
List<Trigram> result = new List<Trigram>();
for (int x = @; x < keys.Length; x++)

{
}

result.Add(new Trigram(keys[x], scores[x]));

trigrams = result.ToArray();

public TrigramModel(string[] tgrams)

{

List<string> keys2 = new List<string>();
List<int> scores2 = new List<int>();
//convert hashtable to arrays
int score = 0;
foreach (string key in tgrams)
{
keys2.Add(key);
scores2.Add(score++);

}

string[] keys = keys2.ToArray();
int[] scores = scores2.ToArray();

// sort array results
Array.Sort(scores, keys);
Array.Reverse(keys);
Array.Reverse(scores);
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//build final array
List<Trigram> result = new List<Trigram>();
for (int x = @; x < keys.Length; x++)

{
}

result.Add(new Trigram(keys[x], scores[x]));

trigrams = result.ToArray();

}
public bool HasTrigram(string trigram)
{
foreach (Trigram t in trigrams)
{
if (t.t == trigram) return true;
}
return false;
}
public int GetScore(string trigram)
{
foreach (Trigram t in trigrams)
{
if (t.t == trigram) return t.score;
}
throw new Exception("No score found for '" + trigram + "'");
}
}
public class Trigram
{
public string t = null;
public int score = 0;
public Trigram(string t, int s)
{
this.t = t;
score = s;
}
}
public class LanguageDetector
{
public const int MAX_LENGTH = 4096;
public const int MIN_LENGTH = 20;

public const int MAX_GRAMS = 300;

LanguageStatistics langStat = new LanguageStatistics();
Hashtable NAME_MAP = new Hashtable() {
{"ab", "Abkhazian"},
"af", "Afrikaans"},
{"ar", "Arabic"},
{"az", "Azeri"},
{"be", "Belarusian"},
{"bg", "Bulgarian"},
{"bn", "Bengali"},
{"bo", "Tibetan"},
{"br", "Breton"},
{"ca", "Catalan"},
{"ceb", "Cebuano"},
{"cs", "Czech"},
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{"cy", "Welsh"},
{"da", "Danish"},
{"de", "German"},
{"el", "Greek"},
{"en", "English"},
{"eo", "Esperanto"},
{"es", "Spanish"},
{"et", "Estonian"},
{"eu", "Basque"},
{"fa", "Farsi"},
{"fi", "Finnish"},
{"fo", "Faroese"},
{"fr", "French"},
{"fy", "Frisian"},
{"gd", "Scots Gaelic"},
{"gl", "Galician"},
{"gu", "Gujarati"},
{"ha", "Hausa"},
{"haw", "Hawaiian"},
{"he", "Hebrew"},
{"hi", "Hindi"},
{"hr", "Croatian"},
{"hu", "Hungarian"},
{"hy", "Armenian"},
"id", "Indonesian"},
{"is", "Icelandic"},
{"it", "Italian"},
{"ja", "Japanese"},
{"ka", "Georgian"},
{"kk", "Kazakh"},
{"km", "Cambodian"},
{"pt_PT", "Portuguese (Portugal)"},
{"pt_BR", "Portuguese (Brazil)"},
{"ro", "Romanian"},
{"ru", "Russian"},
{"sa", "Sanskrit"},
"sh", "Serbo-Croatian"},

{"zh_TW", "Traditional Chinese (Taiwan)"},

{"Zu"’ llZulull}
}s

string[] SINGLETONS = {
"Armenian", "hy",
"Hebrew", "he",
"Bengali", "bn",
"Gurmukhi", "pa",
"Greek", "el",
"Gujarati", "gu",
"Oriya", "or",

"Tamil", "ta",
"Telugu", "te",
"Kannada", "kn",
"Malayalam", "ml",
"Sinhala", "si",
"Thai", "th",

"Lao", "lo",

"Tibetan", "bo",
"Burmese", "my",
"Georgian", "ka",
"Mongolian", "
"Khmer", "km"

};

mn",
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string[] BASIC_LATIN = {"en", "ceb", "ha", "so", "tlh", "id", "haw", "la", "sw",
"eu", "nr", "nso", "zu", "xh", "ss", "st", "tn", "ts"};

string[] EXTENDED_LATIN = {"cs", "af", "pl", "hr", "ro", "sk", "sl1l", "tr", "hu",
"az", "et", "sq", "ca", "es", "fr", "de", "nl", "it", "da", "is", "no", "sv", "fi", "1lv",
"pt", "ve", "1t", "t1l", "cy", "vi"};

string[] ALL_LATIN;

string[] CYRILLIC = {"ru", "uk", "kk", "uz", "mn", "sr", "mk", "bg", "ky"};

string[] ARABIC = {"ar", "fa", "ps", "ur"};

string[] DEVANAGARI = {"hi", "ne"};

string[] PT = {"pt_BR", "pt_PT"};

Hashtable RegexCache = new Hashtable();

// Unicode char greedy regex block range matchers
string[] unicodeBlockTests = {

"Basic Latin", "[\u@©e0-\uee7r]",
"Latin-1 Supplement", "[\u@080-\Uu@OFF]",
"Latin Extended-A", "[\u@1@@-\u@l7F]",
"Latin Extended-B", "[\u@180-\u@24F]",
"IPA Extensions", "[\u©250-\u@2AF]",
"Spacing Modifier Letters", "[\u@2BO-\u@2FF]",
"Combining Diacritical Marks", "[\u©300-\u@36F]",
"Greek and Coptic", "[\u@370-\u@3FF]",
"Cyrillic", "[\u@400-\u@4FF]",

"Cyrillic Supplement", "[\u@500-\u@52F]",
"Armenian", "[\u@530-\u@58F]",

"Hebrew", "[\u@590-\u@5FF]",

"Arabic", "[\u@600-\ue6FF]",

"Syriac", "[\u@700-\u@74F]",

"Arabic Supplement"”, "[\u@750-\u@77F]",
"Thaana", "[\u@780-\u@7BF]",

"NKo", "[\u@7Co-\ue7FF]",

"Devanagari”, "[\u@900-\u@97F]",
"Bengali", "[\u@980-\u@9FF]",

"Gurmukhi", "[\u@A©O-\ueA7F]",
"Gujarati", "[\u©A80-\uelAFF]",

"Oriya", "[\u@Bo®-\ueB7F]",

"Tamil", "[\u@B8@-\ueBFF]",

"Telugu", "[\u@C@O-\ueC7F]",

"Kannada", "[\u@C80-\ulCFF]",
"Malayalam", "[\u@De©-\ueD7F]",
"Sinhala", "[\u@eD8@-\u@DFF]",

"Thai", "[\u@E@@-\UGE7F]",

"Lao", "[\u@E8@-\UOEFF]",

"Tibetan", "[\u@F@0-\uoFFF]",

"Myanmar", "[\ul000-\ulesoF]",

"Georgian", "[\ul@A@-\uloFF]",

"Hangul Jamo", "[\ullee-\ullFF]",
"Ethiopic", "[\ul200-\ul37F]",

"Ethiopic Supplement", "[\ul380-\ul39F]",
"Cherokee", "[\ul3A@-\ul3FF]",

"Unified Canadian Aboriginal Syllabics", "[\ul400-\ul67F]",
"Ogham", "[\ul680-\ul69F]",

"Runic", "[\ul6A@-\ul6FF]",

"Tagalog", "[\ul700-\ul71F]",

"Hanunoo", "[\ul720-\ul73F]",

"Buhid", "[\ul174@-\ul75F]",

"Tagbanwa", "[\ul760-\ul77F]",

"Khmer", "[\ul1780-\ul7FF]",

"Mongolian", "[\ul800-\ul8AF]",

"Limbu", "[\u1900-\ul94F]",

"Tai Le", "[\u1950-\ul97F]",




"New Tai Lue", "[\u1980-\ul9DF]",

"Khmer Symbols", "[\ul9E@-\ul9FF]",

"Buginese", "[\ulA©0-\ulAlF]",

"Balinese", "[\ulB@©-\ulB7F]",

"Phonetic Extensions", "[\ulD@@-\ulD7F]",

"Phonetic Extensions Supplement", "[\ulD8@-\ulDBF]",
"Combining Diacritical Marks Supplement", "[\ulDCO-\ulDFF]",
"Latin Extended Additional", "[\ulE@©-\ulEFF]",

public LanguageDetector()

{
List<string> temp = new List<string>(BASIC_LATIN);
temp.AddRange (EXTENDED_LATIN);
ALL_LATIN = temp.ToArray();

}

private Hashtable FindRuns(string text)
{

Hashtable relevant_runs = new Hashtable();

for (int x = @; x < unicodeBlockTests.Length; x+=2)
{
string name = unicodeBlockTests[x];
string regex = unicodeBlockTests[x + 1];
if (RegexCache[name] == null) RegexCache[name] = new Regex(regex);
// Count the number of characters in each character block.
int charCount = ((Regex)RegexCache[name]).Matches (text).Count;

// return run types that used for 40% or more of the string
// always return basic latin if found more than 15%

// and extended additional latin if over 10% (for Vietnamese)
double pct = (double)charCount / (double)text.Length;

relevant_runs[name] = pct;

}

return relevant_runs;

}

public string GetLanguageNameByCode(string code)

{
if (string.IsNullOrEmpty(code)) return null;

code = code.ToLower();
if (NAME_MAP[code] == null) return null;
return NAME_MAP[code] as string;

}

public string Detect(string text)
{

if (string.IsNullOrEmpty(text)) return null;

if (text.Length > MAX_LENGTH) text = text.Substring(@,MAX_LENGTH);
text = Regex.Replace(text, "[\u@@21-\u@04e,”|\\-]1", "");//remove numbers and

punctuations

n non
B

text = text.Replace("\t", " ").Replace("\n", " ").Replace("\r", " ");
text = text.Replace(" ", " ").Replace(" ", " ").Replace(" ", " ").Replace("
);//normalize multiple spaces

return Identify(text.Trim());
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}

private string Identify(string text)
{

Hashtable scripts = FindRuns(text);

// Identify the language using most significant character usage.
if ((double)scripts["Hangul Syllables"] + (double)scripts["Hangul Jamo"] +
(double)scripts["Hangul Compatibility Jamo"] >= 0.4) {
return "ko";

}

if ((double)scripts["Greek and Coptic"] >= 0.4) {
return "el";

}

if ((double)scripts["Hiragana"] + (double)scripts["Katakana"] +
(double)scripts["Katakana Phonetic Extensions"] >= 0.2) {
return "ja";

}

if ((double)scripts["CIK Unified Ideographs"] + (double)scripts["Bopomofo"] +
(double)scripts["Bopomofo Extended"] + (double)scripts["KangXi Radicals"] >= 0.4) {
return "zh";

}

if ((double)scripts["Cyrillic"] >= 0.4) {
return Check(text, CYRILLIC);//decide language using cyrillic letters
}

if ((double)scripts["Arabic"] + (double)scripts["Arabic Presentation Forms-A"] +
(double)scripts["Arabic Presentation Forms-B"] >= 0.4) {
return Check(text, ARABIC); //decide language using arabic letters

}

if ((double)scripts["Devanagari"] >= 0.4) {
return Check(text, DEVANAGARI);

}

// Try languages with unique scripts
for (int x = ©; x < SINGLETONS.Length; x+=2)

{
string name = SINGLETONS[x];
string code = SINGLETONS[x + 1];
if (scripts[name] != null)
if ((double)scripts[name] >= 0.4)
return code;
}
}
}

// Extended Latin
if ((double)scripts["Latin-1 Supplement"] + (double)scripts["Latin Extended-A"] +
(double)scripts["IPA Extensions"] >= 0.4)

{
string latin_lang = Check(text, EXTENDED_LATIN);
if (latin_lang == "pt")
{

return Check(text, PT);
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} else {
return latin_lang;
}
}

if ((double)scripts["Basic Latin"] >= 0.15) {
return Check(text, ALL_LATIN);

}
return null; //give up, no match
}
private string Check(string sample, string[] langs)
{
if (sample.Length < MIN_LENGTH) {
return null;
}
Hashtable scores = new Hashtable();
TrigramModel model = CreateOrderedModel(sample);
int lowestScore = Int32.MaxValue;
string lowestScoreLanCode = null;
for (int i = @; i < langs.Length; i++)
{
string lkey = langs[i].ToLower();
if (langStat.Models[lkey] == null) continue;//next please, no known model for
TrigramModel known_model = (TrigramModel)langStat.Models[lkey];
int dist = Distance(model, known_model);
scores[lkey] = dist;
if (dist< lowestScore)
{
lowestScore = dist;
lowestScorelLanCode = lkey;
}
}
return lowestScorelLanCode;
}

private TrigramModel CreateOrderedModel(string content)

{
// Create a list of trigrams in content sorted by frequency.
Hashtable trigrams = new Hashtable();
content = content.ToLower();

for (int i = @; i <content.Length - 2; i++)

{
string trigramKey = "" + content[i] + content[i + 1] + content[i + 2];
if (trigrams[trigramKey] == null) {
trigrams[trigramKey] = 1;
} else {
trigrams[trigramKey] = ((int)trigrams[trigramKey]) + 1;
}
}

return new TrigramModel(trigrams);
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}

private int Distance(TrigramModel model, TrigramModel known_model)

{
// Calculate the distance to the known model.
int dist = 0;

for (int i = @; i < model.Trigrams.Length; i++)

{

if (known_model.HasTrigram(model.Trigrams[i].t))

{
dist += Math.Abs(model.Trigrams[i].score -
known_model.GetScore(model.Trigrams[i].t));
} else {
dist += MAX_GRAMS;
}

}

return dist;

}

using System;
using System.Collections;

namespace LiteMiner.classes

{
class LanguageStatistics
{
private Hashtable tmodels = new Hashtable();
private Hashtable models = new Hashtable();
public Hashtable Models
{
get { return models; }
}
public LanguageStatistics()
{
//language-dependent trigram distribution tables
tmodels["af"] = new string[] {"ie ", " di", "die", "en ", "ing", "an
"van", " va", "ng ", "te ", "n d", "ver", "er ", "e v", " ge", " be", "de

in", " te", "le ", "der", "ers", "et ", "oor",

"aar", "sie", " wa", "es ", "e s", "aan", on", "is ", "in ",
"rin", "ond", "e w", "el ", " is", "and", "e e", "eid", "e d", "om ", "ke
wo", "e g", "r d", "ale", "wat", vo", "id ", "it ", "rd ", " aa", "lik",
op", "e t", "ngs", "se ", "end", "uit", " st", " le", "ens", "ter", "
"wor", "g v", "sta", "n s", " na", pr", "n o",

n" , n s "at n, "eer‘",
"e on, "r‘de",

, " ve

"

3 en"J
, "nde",

"Ste", "Ol"d",
ue b", "aSi",

N om", "er‘i",

n n

we",

"eodr, "

r‘eu“ ue a", uiesu,
me", ual u, HO'F n, n Vi", "el"d", Hlee",

k", " de", "ite", "er‘k", "ik n, ne r‘", ue pu, nn V", ue i", ue nu, ueen", "eli", "Wer‘", n

of", " da", "tel", "nie", "ike", "s e", "taa", "ge ", "vir", "hei", "ir
v', "ur ", "pro", "ele", "ion", "wet", "e 1", mo", "e m", "daa", "sio",
to", "ent", "ard", "nge", "
"ont", "bes", "rdi", "voo", "ns
ui", "men", "op "

, "n a", "del", "dig", "nas",
, "ins", "ona", "ere", "s o",

s "r‘eg", "ede",

"

"s d", " he", "

00", "eur‘", "lle", "ien", un b", "eke", "lin", "I"aa",

SO", "n gn, "ig ||) "moe", " kO", "rs s

n

ni",

sa", " gr", "nis", nkomu,

ugesu, nnalu, uvolu’ "e hu, "geb", ur‘uiu, nangn, "ige", "oet", "ar nJ uwysu, uligu, "3s uJ
ukelu, n hU",
"ewe", ndinu’ "" tu, " se", "est", uikau, "n pn, "ntw", "t iu) "eni", " ka", "n eu, "doe",

Wu, " as", "met", "gS " "deu", "t Vn) uaalu’ "er‘w", "dit", ukenu’ "sse",

ualiu, "eme", ugr‘ou’ "nte", " hO", ||nsi||, "gen", "ier‘", "gEW", "n th "or

n

"

, " ma

"

s "ind",

S

n

n

e

n
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ne ", "ek ", "aat", "n R sk", "ide", " ta", "dat", "ska", "ger", "soo", "n k", "s i",
af", "tee", "nd ", "eel", "hul", "nee", "woo", "rik", "d v", "nm", "re ", "art", "ebr",
"lan", "kke", "ron", "aam", "tre", "str", "kan", "ree", "lei", "t o", "gra", "het", "evo",
"tan", "den", "ist", " do", "bru", "toe", "olg", "rsk", "uik", "rwy", "min", "lge", "g e",
o", "nst", "r v", "gte", "waa", "we ", "ans", "esi", "ese", "voe", "epa", "gel", " hi",
"vin", "nse", "s w", "s t", "tei", "eit", "pre"};
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tmodels["ar"] = new string[] {" J1", "1™, "™, "M, it "o, ",
"L')—,, "J " = ") "O '") "P—“"J "Q‘ "J "O_O "J "L“S ‘") " O.C“_, "S' '"J "8 I“J "d' "J " ‘5") ";‘- "J
"§ I“J " T") "LJI_QH) "l—‘a "J " J-CHJ "gr! "J "Q ‘") "03 ".) "M ".) ‘IQJ‘"J "P' "J "J ‘") "L‘)i "J
"P ]") "C'\—H") "Y ") "Y ]"J "L.)‘ "J "Lh "J "J‘ “J “5 3“1 "‘ I“J "u)"J "P Y"J "(_')—):—3") " Jﬁ“)
"P ‘Y"J "l—} ") "Lrl-c") "U k;sul "‘T"—HHJ "‘>| "J "Lp‘") "3 I“) "‘5 ".) "° I“J " L.’"J "‘uln) " l“)
'I(;)—'OHJ "PJ ") " C)ll') " J—]"J ">L ""“J ")—‘ci"J ""l—f‘}") ":\_A ") "6 ‘") "‘ L_‘sn) " O-C'I) " ‘.LD"J "; ‘")
"J ]") " l—§0": "J_jk_‘é", "J-“’l".' "a—H"J "‘3 "J " Jl“-‘ "‘ i“l "‘-Jt—.)"J "U P“J "U“—H"J "5) "J "U" ?“)
"O ﬁ“) " LA“, "‘é ﬁ"’ ")'—3 "J " u“} "'i—) "J "‘:}l—fnJ " Y “J "C"‘—}'"J "O i“l "é—ful ")—H"J "9—)'")
"5 Jll, "DQ ") " ‘") "g;J "J "L“sﬁ "J "‘1—“".1 Il(;’—”“) "g—o‘".) "9—"'".) "03 ") "u_C ") " LA_i'I, I'O'L—a")
"Jﬁ ") "‘—9‘ ") "‘:’ ‘“} "‘é)—)") "5 J"J " P?"J " P—l"J " L.O", I"‘L_3 "J " L~51“1 "0)1"1 "a ‘"J "uLA-;"J
"Y 3"1 "r)l"-' ":‘—} "J "g,rb ") " J—-.}") " 4—3“) " 4—1") " ‘éﬁ“l I" d“l "| ‘5]".‘ I‘&' "J "‘:’ P"J " Lﬁ‘—‘s".‘
";.’u"-‘ "J P") "Q’A—l") "uL"M"} "Ls i"l "‘:’“"“\—.’"J " Lb—..’“) " ‘Y ") " g__rl") " i"J "CL“JIHJ "Oé-x—.’".' “0 ;’“J
"g) "J "]’w") "k_‘é ﬁ") "LJEJHI "J_O "} "é—;—.’".’ "()"\-b—"".' " LPI‘) "L‘.‘—b") "P_C‘", "ui", I'OJ"'J "ﬁ I“J
"d—)l"J ";L> "J "‘) P"J "_) E,") "u,r.’)"};

tmodels["az"] = new string[] {"ler", "in ", "in ", "lar", "da ", "an ", "ir ",
"de ", "ki ", " bi", "on ", "eri", "ara", "eor ", "dir", "nda", " ki", "rin", "nain", "osi",
"ini", " ed", " ga", " to", " ba", " ol", "asi", "ild", "rin", " ya", "ani", " va", "nda",
"ni ", "ara", "1in1", "ind", " bu", "si ", "ib ", "aq ", "dan", "iya", "na ", "ra ", "n b",
"sin", "vo ", "iri", "la ", "nin", "81i", " de", " mi", "ai ", "bar", "cti", "di ", "eri",
"gor", "glin", "gal", "hba", "iha", "iki", "isi", "1lin", "mai", "maq", "n k", "n t", "n v",
"onu", "gan", "geoz", "ta ", "xal", "yib", "yih", "zet", "zar", "ib ", "8 m", "oze", " br", "
in", " ir", " pr", " ta", " to", " u¢", "a o", "ali", "ani", "anl", "aql", "azi", "bri"};

tmodels["bg"] = new string[] {"va ", " Ha", "TO ", " np", " 33", "ta ", " no",
"ure", "Te ", "a n", "ac", " or", "sza ", "ara", "wa ", "B ", "e w", " pma", "an", " ce", "
ko", "ma ", "or ", "awu", "npe", "He ", "ewn", "o H", "HM ", "ce ", " u ", "Ho ", "aHe",
"eto", "a B", "Ba ", "BaW", "e n", "a o", "oTo", "paw", "ar ", "pea", " He", "a g", "mnn", "
po", "npo", " cv", "nu ", "npu", "Hua", "cxku", "Ten", "a u", "mo ", "pu ", " e ", " ka",
"upa", "kat", "Hue", "Hutr", "e 3", "w c", "o c", "oct", "ye ", " pa", "wuct", "o n", " usz", "
ca", "e a", "wHu", "kn ", "mmn", " mn", "a 6", "aa", "e 8", "we ", "non", "ctB8", "T H", "
Bb", " ct", " TO", "a@za", "e o", "oB ", "ct ", "bT ", "M H", "wuar", "wat", "pa ", " 6B", "
ye", "anu", "e c", "enw ", "ect", "w p", "new", "Huc", "o o", "osu", " 06", " cn", "a p",
"ato", "koW", "Hoc", "poB", "we cea", "cny", "t u", "ToB", "yBa", "uma", "yec", "s 3", " BO",

" " n

un", ck", Tp", ue", "amu", "apu", "6atr", "6u ", "6bpa", "6b4"};

tmodels["ca"] = new string[] {" de", "es ", "de ", "la ", " la", "el ", "que",
el", " co", "ent", "s d", " qu", "i ", "en ", "er ", "a ", "ls ", "nt ", " pe", "e 1", "
d*, " en", "per", "ci ", "ar ", "ue ", "al ", " se", "est", "at ", " es", "ts ", " s ", "
pr", "aci", " un", "res", "men", "s e", "del", "s a", "s p", " re", "les", " 1'", "na ", "
1", " ca", " d'", "els", "a p", " , "con", " le", "tat", "a c", "i d", "a a", "r
", "ae",
"ons", "sta", "ica", " po", "r a",
"un ", " ma", "da ", "s s", "a "nal",
"s f", "n p", "s v", "te ", "t i", " ba", "cte", "tam", "man", "1 t", "ial", " fa", "ic "
ve", "ble", "a n", "all", "tza", "ies", " s'", "le ", "omp", "r c", " nc", "rti", "it "
"rre", "fic", "any", "on ", " sa", "r p", "tur"};

tmodels["ceb"] = new string[] {"ng ", "sa ", " sa", "ang", "ga ", "nga", " ka"

ia ", "ns

in", "pPO", "tre",

pa", "UES", uambuJ "ion", "dES",

)

)

ng", "an ", " an", " pa", " ma", " pi", "a s", "a n", "on ", " pa", " si", "a k", "am", "
ba", "ong", "a i", "ila", " mg", "mga", "a p", "iya", "a a", "ay ", "ka ", "ala", "ing", "
m", "n s", "gn", "lan", " gi", "na ", "ni ", "o s", "g p", "nn", " da", "ag ", "pag", "g
s", "yan", "ayo", "o n", "si ", " mo", "a b", "g a", "ail", "g b", "han", "a d", "asu",

"nag", "ya ", "man", "ne ", "pan", "kon", " il", " la", "aka", "ako", "ana", "bas", "ko ",

"od ", "yo ", " di", " ko", " ug", "a u", "g k", "kan", "la ", "len", "sur", "ug ", " ai",
"apa", "aw ", "d s", "g d", "g g", "ile", "nin", " iy", su", "ene", "og ", "ot ", "aba",
"aha", "as ", "imo", " ki", "a t", "aga", "ban", "ero", "nan", "o k", "ran", "ron", "sil",
"una", "usa", " us", "a g", "ahi", "ani", "er ", "ha ", "i a", "rer", "yon", pu", "ini",
"nak", "ro ", "to ", "ure", " ed", " og", " wa", "ili", "mo ", "n a", "nd ", "o a", " ad",

" "

a

a

)

g

n

nou, "ant", n al", ut d", uS i", " di", uta u, ur‘e n, ua S", "COm“, us C"; "ita",

I"i", "qua", ut 1u, " dO", ut S", "r‘ma“, "ual“, ui S",
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du", " pr", "aro", "i s", "ma ", "nm", "ulo", "und", " ta", "ara", "asa", "ato", "awa",
"dmu", "e n", "edm", "ina", "mak", "mun", "niy", "san", "wa ", " tu", " un", "a 1", "bay",
"iga", "ika", "ita", "kin", "1lis", "may", "os ", " ar", "ad ", "ali", "ama", "ers", "ipa",
"isa", "mao", "nim", "t s", "tin", " ak", " ap", " hi", "abo", "agp", "ano", "ata", "g i",
"gan", "gka", "gpa", "i m", "iha", "k s", "law", "or ", "rs ", "siy", "tag", " al", " at", "
ha", " hu", " im", "a h", "bu ", "e s", "gma", "kas", "lag", "mon", "nah", "ngo", "r s", "ra
", "sab", "sam", "sul", "uba", "uha", " lo", " re", "ada", "aki", "aya", "bah", "ce ", "d n",
"lab", "pa ", "pak", "s n", "s s", "tan", "taw", "te ", "uma", "ura", in", 1u", "a c",

n n "

"abi", "at ", "awo", "bat", "dal", "dla", "ele", "g t", "g u", "gay", "go ", "hab", "hin", "i
e", "i n", "kab", "kap", "lay", "lin", "nil", "pam", "pas", "pro", "pul", "ta ", "ton",
"uga", "ugm", "unt", " co", " gu", " mi", " pi", " ti", "a o", "abu", "adl", "ado", "agh",
"agk", "ao ", "art", "bal", "cit", "di ", "dto", "dun", "ent", "g e", "gon", "gug", "ia ",
"iba", "ice", "in ", "inu", "it ", "kaa"};

tmodels["cs"] = new string[] {" pr", " po", "ni ", "pro", " na", "na ", " pr",
"ch ", " je", " ne", "ze ", " ze", " se", " do", " ro", " st", " v ", " ve", "pre", "se ",
"ho ", "sta", " to", " vy", " za", "ou ", "a ", "to", " by", "la ", "ce ", "e v", "ist",

n n n n "

"le ", "pod", "i p", " vl1", "e n", "e s", "je ", "ké ", "by ", "em ", "ych", " od", "ova",

"red", "dy ", "eni", "kon", "1li ", "né ", "str", " za", "ve ", " ka", " sv", "e p", "it ",

"lad", "oho", "rov", "roz", "ter", "vl1a", "im ", " ko", "hod", "nis", "pri", "sky", " mi", "
ob", " so", "a p", "ali", "bud", "edn", "ick", "kte", "ku ", "o s", "al ", "ci ", "e t", "il
", "ny ", "né ", "odl", "ova", "rot", "sou", "ani", " bu", " mo", " o ", "ast", "byl", "de ",

llek "_y Ilostll) " mi", " ta", Iles , "jed", Ilky , "laS", ||m pn, "neS", “nim“, "r‘an", "r\em",

"r‘OS", "ého", " de", n kt", " ni", " Si", " Vyn, "at n, "ji n, ||ky' n, umi u) npr‘en) "tak",
"tan", ny V", "F'ek", n Ch", n li", n na’u) n pa"; " F‘e", nda u, "dle", "dne", "i an "i V",

"ly "_y Ilminll) no n", Ilo VII, "pOl", "tl"a", "Val", "Vni", "iCh", Ily' pn, “F‘ej“, " Ce", " kd",
"nOS", IIO oll) no an Ilocell, "Ody", nohln, "Oli", I‘OVO“, ||p1a||, llpoén, upr\a'u, "r‘a ||, "r\it“_,
"r‘Od", llry n, "Sd u) "SkO", "SSd", "te].", uu S",
"ESS", Iléenll) " a]."};

VO", "bOU", Ilsamll) "tim", "VOt", "abO", "ant", nds n, "ial", "ine", ||man||, umenu, OI"",
pou, "amp", "Can", "der‘", ue 1u’ "leS", uny u, uot "; "r‘eC", "teS", "‘thO", "ica", "ild", "il"
II’ "nde", "OSE", "OUS", npr‘en’ "Ste", uer‘an, nper‘n, ||r‘ ou, "I"ed", "r‘ie", " bO", " le", “ali“,

vat", "ver", "vit", "vla", "y p", "&ln",

" "

"aI"S", llor‘ell, "r'iC", ns m", ustr‘n, " 'Fa", "eSS", "ie u, "iS‘t", Hlat", "ur‘i"};
tmOdelS["eS" = new Str‘ing[] {u de", "de u, " ].a", uos u, ula "_' "el "_' "ES u, n
quu, " CO"’ ne lll, uas n, uqueu, " e].", uue u’ uen u, "ent", " enu, " Se", “nte“, “r‘es“,

"con", "est", es", ng dn, " 10", " pP", "105", y ", "do u, on ", uiénuJ un", "cid s
ndelnJ "o dn, " pO", " dn, "aci", "sta", "te n, "ado", "pPe", "to u’ "par", "y enJ "3 lu,

"r‘a |l’ "al II, ue en’ "Se II, npr‘on’ uar‘ u, "ia n, Ilo en, " r,eu, "ida", “dad“, "tr‘a", "por‘", uS

p*, " a ", "ap", "ara", "cia", " pa", "com", "no ", " di", " in", "ien", "n 1", "ad ",
"ant", "e s", "men", "a c", "on ", "un ", "las", "nci", " tr", "cio", "ier", "nto", "tiv", "n
d", "n e", "or ", "s c", "enc", "ern", "io ", "a s", "ici", "s e", " ma", "dos", "e a", "e
c", "emp", "ica", "ivo", "1 p", "n c", "r e", "ta ", "ter", "e d", "esa", "ez ", "mpr", "o
a", "s a", " ca", " su", "ion", " cu", " ju", "an ", "da ", "ene", "ero", "na ", "rec", "ro

II’ "tar‘", " al", " an"’ "bie", ue pu’ uer‘ n, nl C", ||n pu, ||omp||, "ten", " emn, "iSt", unesu,
"nta", no u, "Cti", "Cue", "diV", "dUC", "enS", "eti", "imi", "ini", ulec", no qu’ I'Oce",

uor\tu, nr\alu, ur\mau’ "r‘OC", "r‘Od"};

tmodels["et"] = new string[] {"st ", " ka", "on ", "ja ", " va", " on", " ja", "
ko", "se ", "ast", "le ", "es ", "as ", "is ", "ud ", " sa", "da ", "ga ", " ta", "aja",
"sta", " ku", " pe", "a k", "est", "ist", "ks ", "ta ", "al ", "ava", "id ", "saa", "mis",
"te ", "val", " et", "nud", " te", "inn", " se", " tu", "a v", "alu", "e k", "ise", "lu ",

ma ", "mes", mi", "et ", "iku", "lin", "ad ", "el ", "ime", "ne ", "nna", " ha", " in",
ke", " vo", "a s", "a t", "ab ", "e s", "esi", " 1la", 1i", "e v", "eks", "ema", "las",
"les", "rju", "tle", "tsi", "tus", "upa", "use", "ust", "var", " 13", "ali", "arj", "de ",
"ete", "i t", "iga", "ilm", "kui", "1i ", "tul", " ei", " me", " s0o", "aal", "ata", "dus",
"ei ", "nik", "pea", "s k", "s o", "sal", "sén", "ter", "ul ", "voi", " el", " ne", "a j",
"ate", "end", "i k", "ita", ", "ima", "its", "kka", "kuh", "1 k", "lat", "maj", "ndu", "ni ",
"nii", "oma", "ool", "rso", "ru ", "rva", "s t", "sek", "son", "ste", "t m", "taj", "tam",

lludell, lluholl, Ilvaill’ n agll, n OSII’ " pall, n r‘ell};
tmodels["eu"] = new string[] {"en ", "an ", "eta", "ta ", " et", "iza", "n e",
"o ", "ide", " ba", "a e", "giz", " es", " gi", "arr", "bid", "ren", "rri", "are", "la ",

uskuu, be", uasuu, nesku, usunn, utasu, iZ", "ean", nekouJ "ela", "ik u, ukubn, "n auJ "n
iu, ntzau, "Ubi", "2a u, uzann, EP", "3 bu, "ask", "era", "n bu, urreu, "ten", ntzeu’ "
as", " kO", "3 au’ "3 gu’ "ald", "ani", "de u’ "dee", "ea u’ "ek u, ukatu, "kon", "n du,
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"ont", "uan"
deTt , "uan", " du", " na"

B " diu " o b na-, "ata" " .
" . - N ez n " " N egl" n " "

ber N itz" "k ’ " he ] a d" "y k" :‘, est ) k e" L
"aku", " ’ un", "n h", " ’ , "ak ", "aki" , 'nik", "ntu®, "

R atz" "bai" > o b" nos_n B aki "ako" " ) ntz" "ska"
"kia". "n . ai", "dar", "de Ve "rla , "rte", "ta%" "0 , "art", "atu" 2 ? a", "tua", "
em" " h-?r , "naz’, "nea"J " a", "del", "een", "e , “une”, "zar", " i azi", "bat”

5 i", " ho" , "oe", " " ) ma", " n 2 al", " " 2
" " o K} 0 " " " X k) orr n " " ) err "e " e E) ar n "

, "ezi", "har" 2 ma-, 0i", "agu" 2 ra ", "ste", "t k“, I|1ak , "iar", "i S “.ha D
"kor™. "lda" 2 her", "hit", "i % , "ate", "aur" 2 ek", "zak", "Zek", " ? , "ina",
"tea", "t a": n o", "nko" "g %a , "ien", "ika" - bes", "din", "dir" " zio", " da", "
ki" :‘l l.{ ’ "Una", "und", n a, Ioin": "ori" "J 10 5, "ire" "ite" :. dUt"’ "ert" ;"

, "or", "ah"," , "unt", "urr" , "rak", "rea" w e", "k b", "k g' > €z
nate" X y , 3 5" " 5 urr", "ute" " Bl rea, "rie" oo K} k g' "kid"
Bt eti", "gab" I abe", "agi", "ai , "z e", "zko", " , "rik", "rra” ‘Jc 1d%,
iru” s n > g1in " " n 2 i” "ail" "o 2 au" " " ) an"

R iur v em B go " " > 1 ait" " > eg " n 4

5 izi " n WG ) gus n " . b it a n " E) gu nosom "
i, o' i ke, e, i, it i o
> ibe" " o ) "
in "3 " 4
" " " “tmOdelS["-Fr\"] - n ) b N ine", "ioa"
"tio", "S d", " la", "ion" "ew string[] s MM >
"pap", "ns " " en", "ne L’ "On " "pe ", " pa” s dﬁ , "de ", " le", " .
e ", a ', et " "it "J qUe', LN "y "J el , "e dg" wophm y ent', e " "t "
Hle "J "s 1", " SU", " "J qu"} "men"J " eS"J ur "J "en ,,J " - y "e p", n CO"’ . ",
du ", " du", " dé , "pou", " au", " & , "ons", "te ", " , "ati", "ue ", " ) pr-,
negim M . dé", "ce ", " 2 a", "con", " 2 et", "t d", " 2 po", " d'"
" ..J ,eur‘ ] " se" "o n, ..e € "is " "n d"J uer‘ ’ " no" "ait", " re "deS") " un" ’
pro", "ter", " W’ me", "est", " W’ , "sa", " W , "ec", "se " no
" > tre " 5 us n K} SO " E) se ny <
r‘lS"J " us” . R end", npg " . B sulﬂll, "ant" e N e r‘", "e " N N té ",
te" - . > SSe"_, "ans" " 5 ce") "e a" " 5} 1qu", "S p" " k) OUI"", "r‘es"
e il ", "me ", "ont" , "ar ", "com", " ", ttpt, tun 0 , "une", "uss", "1' o

noou " > " e " ma", " n 4
" e, nou , "pr'é" " " ten", "a p" l,ld ..m 2 ll"e", "nCe"J " a..’ ru-, " ré" " au ?
au ". "den" ’ un" . ’ an", "pas", "qui » 'nte "1t » OUS
"t ": ., en", "mai" "mis" J" air’, "d'a"” e ' ) qu", "g " ;‘I N av", " mo"’ "

. ' " [
o re, Omm"’ "Or\t"’ " S", Or‘lll’ "out" ;’| 1[’: N n e“, “r‘op" "% S S', " in" "ist" )

] "ais" " " ) ouv -, "s c" " 2 rme-, "sio" n 4 s " " da" ||, 3
. , "ava", "di " , "son", " , "tte", "ux ' ) a", "as", "
oir", " > a1l T , "tes", " tte, ux o . as "
e "_y r\Emn) "ren" "r‘;‘ "n p, St]_", "ven" “.’ VEr\", uePe", " ilu, “a d") 'I]-En", :'n " N

" "oz T " "o s
"ers”, "ide", BN rés", "sie", "t mi", "ain", "enc", "1 m", " sat, " ve",

e51", - din . s 155", "mes” . , "t au, "tur® " > enc , "Ffor" o y Ve", "3
"tai" n 4 n'" "At" ' ) pOf‘" "r " wes 2 pe" " to" " 7 ite ) "lar"

ai t " , 5 ét ' " ] an sit" " b (o] d'u" ' )

" ‘"J Ch N 'ui n n " ) ac > “ass" n ;’, 1 ) st " "-t n, u b 'ell" " n
itiv, "1lit" "nal" uro", "e&s ", " es" , "e t", "in " "nde, P, "uti”, "vai" ’ err"”,
n " " k) 3 n o " ) " " K} " n " " < "

anc", "ara", " ", "ope”, "r qnm 2 fo", " tr", "'ad" , "pre", "rat", " > € 1",
onn®. , "art "ppa™ . " , 'ra "pgit, " > ad "app". " , Sm "ote”
".nn R POS", "o t"J " e, Ché", "dr‘e", " 1, I"‘or‘", "y pv ,"t pp-, aUX", "e é"J " e,

n e s AN " n " n - "
ITS , "jou", "mme"’ "t%q , "ure", " tu", "e ", "ens", "lem", " at", "uté", "a 1" . ett”,
ch " do". " , "rie", "res" , "ale", "and", , "nr", "nt", " > af"
nl.é" o, eu", " fa" :‘, 1r‘es b "Sem", "S‘tr‘"’ n ’ Iave", "Cla", " t ’ ndr'lJ "nne",

n . " " DT n
, "mmit, " , > o " wooom , 't i n " , cou " " )
, "nta", "orm" s ne noon , "ues", "uni" , "en", "emb"
, orm " ) ra wooom » uni " woong » "emb
"n " " tmodels[uha" > ou ", "oyt "r‘i "ar'l N att“’ "ec " :‘I. uve , é d“_, "Ge “’ .
"ta R ar n, "y d" ; ] = new Str‘ing[] ’{" de }; p) lca", "1 a" "o" )

a " n ) ma" " n " a" " n ’
ga.. :‘. . a. y") "n d", " ha", nwa ’ a a") "a k" ’ " da ’ “in "J "an " " |
. ] al '; " gh" " \ > na", " osu" " 4 a S“, " ta" " ) ya ", " wa" n
b "a " ' I am" " n . 5] sa" np s an 2 wan" " " as ya"

> h '3 " " ] uwa "y n ' ] kin " " 4 a " n )
ku" " ] c, ama" " ) ya , 'ma " n > sa "ata" n ’ ba k) " ka"

, "aka", "yi ", "n k' ba ", "nan", "n a", aw', "asa”, " a’, " ko", "a t", " 2
" n " n " " b a " ' ) yan" " n ) su " "
, az " .o , "ann", " ] mu", " ' , "ka [ P)

" , 'mat "hak" , "ke ", " " , "ana", " yi" , "ani", "shi"

una", "ara' > "hak", "nin", " , "tar", " ci", "i , " yi", "ag", " , "shi", "a

» "ara”, "kum" , "e d", "nna" , "oed”, "ikit, " ; g', " za", "i d' ’
"lan" " > um", "akk™ " N nna "u " " N ns" "ko " 5 id" "

) kar" " - y ce" n " ) ma-, nd n n > o " " wy, s 2
n " " k) aril " " " 3 du " " " a, an" " n 2 ra ki " "
"n?a', ali", "amj_"’ "n m", and", "hi "J “:an", n yn, "nei “; ﬁda R "Cik"J npi :v' .ne

a'a" , "cew", "ci . ab", " do", " W t", "ga ", "o LoLar ‘aki", "awa" Lo
"r d", "sam" ’u cins, "mas” "takﬂ ?nc ) n P": "a a", "-Wa ’ aSh", "kam", " wa , cl ":
"har‘"J . m-, tsau’ "y -‘" ) un ll’ "aba" “y K} 1 n", "sun™ " K dan“’ "ewa"

L "on ", "im" , "ce ", "i a" , "kow", " " , "uka", " al", " ’
"ins", " , "im", “suk", " o a", "abi", "ida" , "far", "ra ", " j » "al”, " one”

L "ruw”, "i k" R ak"™ " oqin.ow , 'ida mut". " > ja", " ka" 2
"bin", "dUk") ., k R "n h", " ad", . il N yar‘", "'ya", “E > n g", "N j" J" a", "an "J
" . em", " " , "ake", " " s wa", "min' , "san", " "
asu”. "han". . "nn", "oka" , "nw", "sha" , "min", " 'y" » "ak

] an "y n " > oka "vin" n ) sha " " n ) " " ’
"abb", "abu” LYo mar", ran® yin, dan", " far “utu”, ya", "bay?{ > anes, "ban",
"kas", "kOk", "agau’ ,,gar\", "N b", “kaS", "add", "ar-.su, “a 1", "kki", "re ", "tan“, "yan"J
ndai'. "iri , "wam", " am", " B) da", "aci", "ai , "gab", "ira", " , "za ", "ala"

, "iri", "ma'" , "amf", "bba" , "aik", " " > 'mma", " " 2
ke", n ki" ;"d ma ) " ]_a", 'lall;’l td)a 3 "din", "-Fanu, “am 2 “dun", "e S"J nL:I d ) ! ts.‘)
W ) ag", " s , "dam", "i 4 gWa“ "j " , "ib", i "

am™. "wya". " , "mai", "mfa", " , "ika", "mi ", L "is", "wat", " > 1w
llgat", ")d/ya k) =] j", "'Fa," mfat’ no ") "nsu" “:) dml 2 lShe“J “tum:‘I \'A'Iat 2 ano"} "ar‘e"J

, ar". " " , "uta", " " > L G , "uni", " " )

" o , "gan", "i t", " ) hu", "'a " L a am " " bi ) an". " ai", "
amm-, dom" n "’ it 5 n‘ta" n ."“ a ) ans“ n ’ " m 2 bi" " " "J al,
ngipn. " , "rm", "ras", " o2 oki", "omi", " , "ada", "dda", " > gw, kw"

, "afa”, "bub”, "i g", sai", " lo", "ats", sal”, "a 1", "kac", hin", "niy", "r s’

s ig", "iea" ., “, ats s "hal" " ") ac , "11a" " ) J' rs,
, "mak"}; R at", "1i ", " , "wad", "war"
4 > lOk", "n c" " 4
B} nar’,
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tmodels["haw"] = new string[] {" ka", "na ", o", "ka ", " ma", a ", " la",
"a i", "am", "i ", "la ", "ana", "ai ", "ia ", "a o", "a k", "a h", "o k", " ke", "a a", "i

n

k", " ho", " ia", "ua ", " na", " me", "e k", "e a", "au ", "ke ", "ma ", "mai", "aku",
ak", "ahi", " ha", " ko", " e ", "a 1", " no", "me ", "ku ", "aka", "kan", "no ", "i a", "ho
", "ou ", " ai", "i o", "a p", "o 1", "o a", "ama", "a n", " an", "i m", "han", "i i", "iho",
"kou", "ne ", " ih", "o i", "iki", "ona", "hoo", "le ", "e h", " he", "ina", " wa", "ea ",
"ako", "u i", "kah", "oe ", "i 1", "u a", " pa", "hoi", "e i", "era", "ko ", "u m", "kua",
"mak", "oi ", "kai", "i n", "a e", "hin", "ane", " ol", "i h", "mea", "wah", "lak", "e m", "o
n", "ul", "ika", "ki ", "a w", "mal", "hi ", "e n", "u o", "hik", " ku", "e 1", "ele", "ra
"ber", "ine", "abe", "ain", "ala", "lo ", " po", "kon", " ab", "ole", "he ", "pau", "mah",

" " n n

va ", "ela", "kau", "nak", oe", "kei", "oia", ie", "ram", oi", "oa ", "eho", "hov",

"ieh", "ova", " ua", "una", "ara", "o s", "awa", "o o", "nau", "u n", "wa ", "wai", "hel", "
ae", " al", "ae ", "ta ", "aik", " hi", "ale", "ila", "lel", "ali", "eik", "olo", "onu", "
lo", "aua", "e o", "ola", "hon", "mam", "nan", " au", "aha", "lau", "nua", "oho", "oma", "
ao", "ii ", "alu", "ima", "mau", "ike", "apa", "elo", "lii", "poe", "aia", "noa", " in", "o
m", "oka", "'u " , "aho", "ei ", "eka", "ha ", "lu ", "nei", "hol", "ino", "o e", "ema",

"iWa", "Olu", "ada", "naa", upa s "u k", "eWa", "hua", "lam", "lua", "o h", "OOk", "u h",
1i", "ahu", "amu", "ui u, n i].", n mO", n Se", "eia", HlaW", " hou n ik", "ail", "e an "1
, "].Un", "U].i", "io "_y "kik", "nOh", "u en, " Sa", "aaW", "aWe", ||enan, "hal", "kOl", “lan“,
n le", " nen) "3ty S "i].O"_, "kap", "Oko", "sa n, " pen, "hop", "loa", "Ope", upe u) " ad", "
pu", "ahe", "ao].", "ig'" s "lai", "loh", "na'" s I'Oom", "aau", er‘i", "kul", "we ", "ake",
"kek", "].aa", "ri "_y "iku", "kak", "lim", "nah", ||ner\n, ||nuin, ||onon, "3 uu) "dam", "kum",
"lOk", nmuan) "Uma", "Wal", "wi n’ negow , "yt , ||aann, ||a10||, "eta", "mu n, I'Ohe“_, "u pn)
"ula", "uWa", " nu", "amO"};

tmodels["hi"] = new String[] {u.::\:"::; ", n %—u) uﬁ-u) n ﬁ", nﬁ- u, u@r u, na; u, u%— n,
n a;n’ " @rn) " a’ﬂ-n) II.‘\'—.:‘ n’ nﬁ- n, "ol gn’ " %T", II@- ||, T $||, ||{§‘ a;u, ||_::E‘ a;n, 3T |l, " ﬁ;u, n
-\q-"; " n) "':f'T EF", n ﬁ-u) n 3'ﬁT", "3'ﬁT u, AT u, nﬁ; ", na_-h- ", "fi?l' -\q—nJ " G|T", " -an, e T n
W") n'::‘:'_‘l- gn) " ngJ Ila IIJ Ilm'rll’ " 3@’", " Tg", IIT $||, I"iga-r", ndr ||, "ol ||, ||_::\:‘ " aﬂ-u,
ﬂm; nﬁ gn, u-El’-uJ n qru gy u, H?FTH, "Fﬂa", " E%m, "q", " NT" "TREHJ ug—nJ o Hm n a;
II“” n’ um- n, " $u’ n‘T,:. n, n“‘T n, "orT n, nﬁ- ||, "eTg u, ||\ a’ll " q\-u, |I&:|-n, nqr u, "a- u, n
a-"; "SI u) "ET u, "'iII'IGI'q'", " 2:”-", " a%-u, us—\q- u, "HT u, " STt s Hﬁ- s uan nzﬁ-nJ "I '\CI'", "ﬁ",
n 3_1?:["’ " aT", " J:n-u, " ﬁ—n, nﬂ-q;n, nm n, "'i:\:' q—n) "'::\:'qT", n gl-u, ||{:S gq-u, uwu, T \—_,{n, u':\:. a‘ll, n
(—_"-u, " 1%\—", " -\q—l-u, " 33:[", "eT H", "T g:l-u, "':::'la;", "QHT", " Ua;", n E’-u, n F[", "m", "fﬁ-",
(_‘"\_J‘r ﬂﬂ- 21-" ", 21-" II.:::"IT\II, n g—ll, IIsTI-II, IIW Il, IIH a;ll, IIT J:rll, |IWI|J II.::'ﬂ- a-ll, II.::'ﬂ- HHJ n
sTll’ " 3-0—_r||, " q—g—u) m s na- n, "'i:\:' 3_]-", " (—_ﬂ-n’ " ﬂ-u, uﬁ— u, "m ||, u(—_n- |l, |lﬁ—a—u, um |l,
nf_:??:n-nj ni:\}i-u, " 3'Tq-", n q;ll, " ﬁ-u, " Fﬂ'", " -\q::‘-u, "I EF" ué-n, ngT u, neT a-uJ n.::ﬂé- u, "‘:::"ﬁ",
nm u’ u.::\:_q- n’ n W", n $|| " " -\ﬁ-n, -q-u ||{:; E’r"; ugﬂ- ||, g a;u, "J:[Tcl_'r", "I Hu, "U{{",
g a;", u-\l;ru, "aT V u, ", ‘T a-u ", ‘T a:l-u ", ﬁ-u, aﬁr " m-", " ;3_;", " a-", n Q]T", n'::; '\EI'", "Gﬂ-",
uq-u, u%ﬁ- n, ﬁ-q- um- " u’ "';::":::']T", "'i:l'r{:}?r", '.1:;. a") “.::\:. 3:|'", "'1;1'3' n, " HT", " aa-", u'::;?[u,
ua;i-n, "I u, "31-", " " "FJ", ua- u, T H", "q-IT", narr ||, ||qﬁ-u, ||i— ||, ||Wu, ||m- ||, ||-\q-3:|-|-n, T
T", "oTel u, "'::(:'T 3']-", "'::(:'\Iﬁ", "'1:1' a-u, ", \QT " " 3_-i-||, " aa;u, " le", ué 6-", "W", "J& "; "a'?l'",
"a{", "':::'qu", "'::‘:‘T a:l-u, "-:I\:-Q:I' u, "'I:\Z'q- u, " ?I'J", " %—u, " Eﬁ'", " ag", n u%-u, " aT", "'::E'HT", n3_-ia-u,
& u, "?RH", uéT n’ Hﬁ*ﬁ"’ u;gu,
GT", "i:\} a-n, "'::\:‘E u, "‘::\:'a-", u,

Y

g3, AR, T, e, e, e, Y, R
"N &, A, e A, s, w &, "R, e,
"), "%, 'IE t, I, R, g, "JAE", "whd", ", "GETT, "of I, "ol g, "o 9,
"ol Y, “onTt, "f\d " "y a", nr "'iii'\f %", "'i:?'\f a", " a’", " ﬁf", "Eet, togrr, iFs: a",
"HOA, "SI, d A7, R, twelt, twger, T ge, tdert, g oEt, g, gd v, g, o,
"':::IHT"’ "%"J N"};

1 "
)
"

s
Ee)
v,

tmOdelS["hr‘"] = new Stl"ing[] {uje u, n nau’ n pr\u) " pou’ una n, n je", " Za",
"ije", nne u, " i u, "ti u, uda n, " kO", n ne", uli ", " bi", n da", n u u, uma n, umo "; ua

n n "o " n n n n

nu, "ih u, "2a s "3 su, "ko n, "i s s "3 pu, "kOj", "pr‘o", ju ", se ", go", "OSt", "to
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, va , dO", n tO", "e nu, ui pu, " Od", I"a", no
I’I’IO", n St", "i nu, "ima", uja , "pl"i", "Vat", "Sta",

iu, "nij", " tP", "Cij", "jen", HHOS", "o Su’ "

" " uJ nakonJ "ka n, "ni n, n ka", " se",

SU", "ati", "e pn, "ta n, "tsku, e

n

iz", "om ", "tro", "ili", "iti", "pos",
al", "a i", "a o", "e s", "ija", "ini", "pre", "str", "la ", "og ", "ovo", sv", "ekt",
"nje", "o p", "odi", "rva", " ni", "ali", "min", "rij", "a t", "a z", "ats", "iva", "o t",
"od ", "oje", "ra ", " hr", "am", "au", "hrv", "im ", "ke ", "o i", "ovi", "red", "riv",
"te ", "bi ", "e o", "god", "i d", "lek", "umi", "zvo", "din", "e u", "ene", "jed", "ji ",
"lje", "nog", "su ", "a ", " el", " mi", "o ", "ad", "alu", "ele", "i u", "izv", "ktr",
"lum", "o d", "ori", "rad", "sto", "a k", "anj", "ava", "e k", "men", "nic", "o j", "oj ",
"ove", "ski", "tvr", "una", "vor", " di", " no", " s ", " ta", " tv", "i i", "i o", "kak",
"ros", "sko", "vod", sa", " ce", "a b", "adi", "amo", "eni", "gov", "iju", "ku ", "o n",
"ora", "rav", "ruj", "smo", "tav", "tru", "u p", " i

"dis", "ema", "i m", "ika", "ist", "jer", "ki ", "mog", "nik", "nov", "nu ", "oji", "oli",
"pla", "pod", "st ", "sti", "tra", "tre", "vo ", " sm", " 3t", "dan", "e z", "i t", "io ",
"ist", "kon", "lo ", "stv", "u s", "uje", "ust", "¢e ", "¢éi ", "Sto", " dr", " im", " 1i",
"ada", "aft", "ani", "ao ", "ars", "ata", "e t", "emo", "i k", "ine", "jem", "kov", "1lik",
"1ji", "mje", "naf", "ner", "nih", "nja", "ogo", "oiz", "ome", " i

ve uJ " 1n", " pan uaciu, nbitn, "de uJ

" "

pot", "ran", "ri ", "roi",

"Ptk", "Ska", "ter‘", nu i", uu ou, "V]. "; "Vr‘t", n me", " Ug", "ak "; uama", "dl"i", "e eu, ue
g"; Ile m", Ilem ||) "eme", "enj", "ent", ner‘ n, "er‘e", ller\gn, ||eur,||, "gO II, “i b“, "i Z",
"jet", Ilksill) no u", "Oda", "Ona", npr‘an, "r‘eb", "r‘em", ||r,0p||, "‘tl"i", uzaVu, " Ci", " eu", "
r‘eu, " te", n UV", " Ve", uajou uan n};

" " " "

tmodels["hu"] = new string[] {" a ", " az", " sz", "az ", " me", "en ", " el",
ho", "ek ", "gy ", "tt ", "ett", "sze", " fe", "és ", " ki", "tet", " be", "et ", "ter", "
ko", " és", "hog", "meg", "ogy", "szt", "te ", "t a", "zet", "a m", "nek", "nt ", "ség",
"sza", "ak ", " va", "an ", "eze", "ra ", "ta ", " mi", "int", "koz", " is", "esz", "fel",
"min", "nak", "ors", "zer", " te", "a a", "a k", "is ", " cs", "ele", "er ", "men", "si ",
"tek", "ti ", " ne", "csa", "
"ond", "rsz", "sza", "tte", "zag", "any", " fo", ma", "ai ", "ben", "el ", "ene", "ik ",
"jel", "tas", "all", " ha", " le", " al", "agy", "ald", "isz", "y a", "zte", "as ", " al", "e
a", "egy", "ely", "for", "lat", "1t ", "n a", "oga", "on ", "re ", "st ", "sag", "t m", "an
", "ét ", "alt", " je", "gi ", "k a", "kul", "lam", "len", "1las", "mas", "s k", "vez", "aso",
"6zo6", " ta", "a s", "a v", "asz", "ata", "etoé", "kez", "let", "mag", "nem", "szé", "z m",
"at ", "éte", "olt", " de", " gy", " ké", " mo", " va", " ér", "a b", "a f", "ami", "at ",
"ato", "att", "bef", "dta", "gya", "hat", "i s", "las", "ndt", "rt ", "szo", "t k", "tar",
"tés", "van", "asa", "ol ", " bé", " eg", " or", " pa", " pé", " ve", "ban", "eke", "ekl",
"els", "erv", "ete", "fog", "i a", "kis", "lad", "nte", "nye", "nyi", "ok ", "omd", "os ",
"rén", "ras", "sal", "t e", "val", "yar", "ago", "ala", "ége", "ény", "oOtt", " ta", "ado",
"elh", "fej", "het", "hoz", "ill", "jar", "kés", "1llo", "mi ", "ny ", "ont", "ren", "res",
"rin", "s a", "s e", "ssz", "zt ", " ez", " ka", " ke", " ko", " re", "a h", "a n", "den",
"d6 ", "efo", "gad", "gat", "gye", "hel", "k e", "ket", "les", "man", "nde", "nis", "ozz", "t
b", "t i", "t é", "tat", "tos", "val", "z o", "zak", "&d ", "aly", "ara", "ési", "ész", "
ak", " am", " es", " ha", " ny", toé", "aka", "art", "ato", "azt", "bbe", "ber", "ciod",
"cso", "em ", "eti", "eté", "gal", "i t", "ini", "ist", "ja ", "ker", "ki ", "kor", "koz", "1
é", "lja", "lye", "n v", "ni ", "pal", "ror", "rél", "ril", "s c", "s p", "s s", "s v",
"sok", "t j", "t t", "tar", "tel", "vat"};

tmodels["id"] = new string[] {"an ", " me
di", " ke", " da", " se"
"dan", "di ", "yan", "

ent", "z e", "a t", "ala", "ere", "es ", "lom", "lte", "mon",

" n n

s ukann, nangu, "ng uJ pe", umennJ
s ||eng||’ " be", ||nga||, ||nya||’ " te", "ah ||, "ber‘", "aka", " ya",

n pu, "pel"", ua mu, "ita", pa", nda , "ata", "ada", uya n, "ta "; n

in", "a].a", "er‘i", "ia u, ua d", un k", uam u’ uga u, uat n, uer‘au, nn d", "ter‘", n ka", ua
pu, "ar‘i", "emb", un mu, "r'i n, n ba", uaanu, uak n, ||r‘a u, " it", ||ar\au, "ela", "ni n,
"ali", nr\anu, uar\ u’ "er‘u", "lah", ua b", "aSi", "awa", "eba", "gan", un b", " ha", "ini",

"mer", " 1la", " mi", "and", "ena", "wan", sa", "aha", "lam", "n i", "nda", wa", "a i",
"dua", "gm", "mi ", "n a", "rus", "tel", "yak", " an", "dal", "h d", "i s", "ing", "min",
"ngg", "tak", "ami", "beb", "den", "gat", "ian", "ih ", "pad", "rga", "san", "ua ", " de", "a
t", "arg", "dar", "elu", "har", "i k", "im", "i p", "ika", "in ", "iny", "itu", "mba", "n
t", "ntu", "pan", "pen", "sah", "tan", "tu ", "a k", "ban", "edu", "eka", "g d", "ka ",
"ker", "nde", "nta", "ora", "usa", " du", " ma", "a s", "ai ", "ant", "bas", "end", "i d",
"ira", "kam", "lan", "n s", "uli", "al ", "apa", "ere", "ert", "lia", "mem", "rka", "si ",
"tal", "ung", " ak", "a a", "a w", "ani", "ask", "ent", "gar", "haa", "i i", "isa", "ked",
"mbe", "ska", "tor", "uan", "uk ", "uka", " ad", " to", "asa", "aya", "bag", "dia", "dun",
"erj", "mas", "na ", "rek", "rit", "sih", "us ", " bi", "a h", "ama", "dib", "ers", "g s",
", or", si", " ti", "a
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"han", "ik u’ ukemu, ma ", "n ln, "nit", " bn, urjau) "sa s jU",




yu, nagau, nanyu, "as u, uculn, uemen, ||emu||, "eny", "epa", "er‘b", "er‘l", "gi u, "h an "
au, "kE].", "1i u’ umelu, "nia", "opa", "r‘ta", "sia", ||tah||) "ula", "un u, "unt", n at", "
bU", " pu", " ta", uagiu’ "alu", "amb", "bah", "biS", "ep u’ "y _tu) "ibe", "ip n, "ja ||, "k

mu, 'lkar'l, "].ai", "lal", ulu "; "mpa", "ngk", "nja", I'Or‘ ", pa "; upaan upemu, "I"ak",
"r‘ik", "Seb", "tam", "tem", utoan "tuk", "uni", "War‘", " al“, n gau, n ge", " ir‘", " ja", n
mu", " na", n pl"", " SU", " unu, uad n, "adi", "akt"_, ||annu, ||apou) "bel", "bul", "der‘",
"ega", "eke", uemau, "emp", "ene", "enj", "esa"};

tmodels[uisn new Stl"ing[] {"36 u, ||um u, n aau} "il" u, "i5 n, "Ur‘ n) " Ve", n
i u, una u, n é u, " Se", " er‘“, n Og"; uar\ u, "Og "; "Ver\", n mi", "inn", unn "; n _Fyn, 'IeP
u’ "'Fyl"", " ek", n enu, n ha", " he", "ekk", n St", nki ", "St "; u6i u, " ba", " me", n Vi",
"ig ||, "I"ir‘", "yl"i", Um", ug _FnJ ulegu, "lei", ||ns u) "6 S", n ei"_, n ba", nin ||) "kki", "r‘
h", "r‘ S", "egi", "ein", uga "; "ing", ur‘a "; "Sta", n Va", " be"; uann", uen u, "mil“,
"Sem", "tjéu, uar\au, "di "; "eit", "ha'f:", Ilill“, "inS", "iS‘t", "llj", "ndi", "I" a", "r‘ e",
"Seg", nun n, "Val"", n bi", n el", " _Fou, n ge", n y'F", "and", ||augu, "bau", "big", "ega",
"eld", ner‘au, "'Fir‘", "'FOO", "gin", "itt", un S"; "ngi", "num", uod "; "OOd", "Sin“, nta ";
"tt n, "Vi5", "y'Fi", "5 e", "6 'F", " hl"", n Sé", n bV", na eu) ua éll; uem u, "gi n, "i 'F",
"jar‘", "jér‘", "lja", um e", ur‘ é", "I"ei", "I“St", ||r‘63u) ||r‘61u) "I"5U", "Stj", "Ul’ld", "Veg",
"Vi n) "6 V", uba6", "bVi", n _an, " kO", n S].", "eik", "end", uer‘th "eSS", 'I'Fjé'l "'FUI"",
"gir‘", "hl]S", "jél"", Iln ell, Ilr‘i II’ "tar‘", "6 b", llaar‘n, ||6ur\n, "beS", " bl"", " hun, " kr‘", "
].e“, " uan Ila S", neggn) ni S"_, "ir‘t", nja n’ nkian, "len", l|me6||, "mik", un b“_, unar\u,
"nir‘", "nun", ur 'F", "I" V", ||Pi6||, "r't "; "Sti", "t V", "ti u, uuna", "Upp", n6a " "éna", n
al“, " 'FI"", " gl"", na V", "all", Ilan II, nda n’ neian, l|e6 II, ll_Fa ||, "'Fr‘a", ug eu, uger\u,
"gi5", Ilgt II’ "han", Ilhe_Fll, "hel", "her‘", "hr‘a", Ili an, ||i en, Ili V", “i b“, "iki", "jén",
"jér‘", "ka n, llkrél', Hlik", um h", un au) "nga", ur‘ 1", "I"am", ur‘u "; ur\arauJ "I"én", "SVOI',
"Vin", Ili b", "i th Ila hll, Ila k", na mn, Ilér‘all, " a'F", " 'Fa", " li", " r\a'u, " Sk", " SV", "
te“, na an Ila _FII) na h", na k"_, Ila un, na_Fin’ nagnn, "al"n", "aS‘t", "ber‘", "E'FU", uennu,
"er\b", ner\gn, "'Fi u) "g a", ugar\n, uiaqu "ker‘", "kke", "].an", I'ljéll "llt", "ma ", nmiau, un

A

n

i,

"att, v Fit, " fé",

Ilnanll) "nda",
IIJ Ilt all’ nt h", IltilllJ Iltinll’ nugun’ "Vil",

"ndu",

" ka", ma",

b"; "a'Fa"’ "a'FS", ualdn’ "ar"F"};

tmodels["

it"] = new s

nian’ nnnan,

Ssa

tring[]

Ilyggl

nnu", "nu

s Sl", " ti",

Ll
B

Ir‘ 0", "I"be", “r‘gi“, "516", “Sé
|, ‘Ié S", "6 an, Ila b", "ér‘n", "('jgn", uékuu,

" ék", "3 muJ "3 t", "y i s

{u di", uto u, "].a u, " de", "di u, uno "_' " CO",

a

"I"e n) "ion", ue d", n e n, ule n, "del", une n, "ti u, "ell", n la", n UI’I", "ni "_' "i d",
"per‘"’ n pe", uentn’ " ln", "One", uhe u, n.ta n, "210", "Che", IIO d", ua d“, "na |l, "atO", ue
S", n SO", "i S", "lla", ua p", uli n, ute u, n a].", n Ch", "er‘ u, n pau, n Si"_' "Con",
"Sta", n pr‘ll, ua C", n Se", uel n, "ia u, "Si n, ue pu, " da", ue i", "i p"_' "Ont", nanou, "i
Cn’ "a].]."’ nalel, unten’ non n, "ntl", uo S", " r‘l", Ill an, o au, llun n, " anu, "ar‘e",
"al"i", ne a", "i eu) "ita", "men", "r'i u, n Ca", n il“_, " no , n pou’ ua S"_' "ant"_' "il u,
"in n) na 1", "ati", "Cia", ue C", ur‘o u, "ann", uestu, "gli", ut‘a u, n qou ne 1"_' "nta", n
a u, ucomn’ no CII, ||ra n, " 1e||, " nen, "ali", ||ere||, "iSt", " mau, " é " uio u, “lle", "me

3
mi"_' "att"_'

", "era", "ica", "ost", "pro", "tar", "una", " pi", "da ", "tat", " "ca ", "mo "
"non", "par", "sti", " fa", " i ", " re", " su", "ess", "ini", "nto", "o 1", "ssi", "tto", "
e", "ame", "col", "ei ", "ma ", "o i", "za ", " st", "a a", "ale", "anc", "ani", "i m",
"ian", "o p", "oni", "sio", "tan", "tti", " lo", "i r", "oci", "oli", "ona", "ono", "tra", "
1", "ar", "eri", "ett", "lo ", "nza", "que", "str", "ter", "tta", " ba", " 1li", " te",
"ass", "e ", "enz", "for", "nno", "olo", "ori", "res", "tor", " ci", " vo", "a i", "al ",
"chi", "e n", "lia", "pre", "ria", "uni", "ver", " sp", "imo", "1 a", "1 c", "ran", "sen",
"soc", "tic", " fi", " mo", "a n", "ce ", "dei", "ggi", "gio", "iti", "1 s", "1lit", "11 ",
"mon", "ola", "pac", "sim", "tit", "utt", "vol", " ar", " fo", " ha", " sa", "acc", "e r",
"ire", "man", "ntr", "rat", "sco", "tro", "tut", "va ", " do", " gi", " me", " sc", " tu", "
ve", " vi", "a m", "ber", "can", "cit", "i 1", "ier", "ita", "11i", "min", "n p", "nat",
"nda", "o e", "o f", "o u", "ore", "oro", "ort", "sto", "ten", "tiv", "van", "art", "cco",
"ci ", "cos", "dal", "e v", "i i", "ila", "ino", "1 p", "n c", "nit", "ole", "ome", "po ",
"rio", "sa ", " ce", " es", " tr", "a b", "and", "ata", "der", "ens", "ers", "gi ", "ial",
"ina", "itt", "izi", "lan", "lor", "mil"};

tmodels["kk"] = new string[] "an ", "ew ", "bH ", " ka", " 6a", "av ", "H@a",
"bH ", " ca", " an", "pi ", "apwu", "l ", "wm ", " my", " 6i", "acw", "ma ", "Han", " xa",
"mMyH", "cTa", "faH", "H 6", "yHa", " 60", "HbH", "iH ", "nap", "coH", " pme", "afa", "Tauw", "
ke", "6ip", "ep ", "meH", "aza", "bHA", "bHbl", " me", "ang", "epi", "6on", "mbH", "Kaz",
"atul", "col ", "TBH", "Fbol ", " ke", "ap ", "3aKk", "bk ", "ana", "anu", "aww", "apa", "arbn",
"red", "Ttap", "tep", "Twp", "aug", "apa", "me ", "fa ", " ko", "6bap", "iH ", "kan", " 6e", "

Kbl

s "aKC", "rep", ",lJ,aH", uﬂapu, uanKn, uJ_H__au’ "bIHa", "ip s

n n

"ipi", "FaC", Ta", "3 6", "ri

>
a
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", "epi", "ene", "upp", "H k", "H T", "Ona", "pbH", "in ", "kct", "KTA", "H 6", " au", " on",
" co", "ant", "paf", "wre", "nep", "nwn", "w a", "ik ", "akT", "6af", "keH", "H K", "Hb ",
"pre", "pfa", "bp ", " ap", "anf", "aca", "6ac", "6ep", "re ", "eri", "Ha ", "Hpe", "He ",
"wur", "pgp", "po ", "can", " ay", " ky", " wn", " ot", " e3", "aya", "en ", "uan", "nte", "H

x", "H o", "ocw", "otw", "pwn", "pi ", "Tke", "To ", "b 6", "b %", "bAb", "biCBI", "i C",

"Kap", n 6¥", " ,D,a", n )Ke", n T¥", " K¥", "aﬂ,bl", "aﬁﬂ", ||a|_| u) "aTa"_, "EHi", nl\;”_lan, "H M", nH
C", "Hﬂ,blu, "Hﬂ,i", up M", uTaI-;InJ "TiH", "b| T", "bIC "; "in.", " 6V|", ua )K"; "ayb|", ",El,el'l",

"ﬂiH", HEKe", "epM", uﬁHHn, "KEHH, unﬂHu, "Ma n, "HaH", "OHH", "n Xu, " on) np 6n, "pMH",
P "HOK" "

"pna", "yma", "wbin", "o a", "br", "i a", "i 6", "is ", "ini", , ac", " exk", " xo", "
ma", " oc", " pe", " ce", "ang", "man", “"pmer", "pein", "e 6", "er ", "xac", " 6", "nay",
"npa", "met", "HbH", "cap", "ci ", "ti ", "wpb", "bTa", "ici", "H a", "eTe", " at", " en", "
xy", " ma", " 10", " wn", "a a", "ant", "ama", "apn", "act", "6byn", "man", "mbK", "exk ",

"enp", "eci", "spgi", "ketT", "nem", "Ab ", "H e", "m a", "p a", "pec", "ca ", "Ta ", "TTE",
"typ", "wer ", "o A", "Bl K", "B3 ", "KpIT", Ko", He", on", op", cy", " Ty", "anb",
"ape", "artT", "mip", "eB ", "eri", "ema", "exi", "eng", "epr", "epa", "uag", "kep", "keT",
"nbic", "nic", "meg", "mnu", "W g", "Hi ", "HiW", "n T", "nex", "pen", "pta", "pin", "pin",

"CEH", "TaJ'I", "LLIiJ'I", bl K , "bl M", "bICT"},'
tmodels["ky"] = new String[] "b|H "; "aH "; n )Ka", "EH "; uAa u, n Ta", "ap n,
"

"MH "_y " Ka", napban " an B " 63", " 6”“_, "}'Iap", " 60", " Kb|", "a}'la"_, uH K“, " Ca", "H,ﬂa",

" " " " " " "

"FaH", IITapII) ne N "aHJJ,", IIH 6", " Ke B "apD,", "MEH", ||H T", "apa", “HblH“, na , Me B

n " " n n n n n n " ~n n n n

"kbip", " ye", "W a", "po ", " ko", "rew", "map", "kew", "kTa", "yy ", "ene", "epu", " wa",
"ane", "atr ", "Ha ", " ke", " am", "atw", "mau", "pen", "mbH", "en ", "HeH", "pbH", " 6e",
"kan", "nyy", "pro", "Taw", "wau", "wpr", "yu ", " ap", " ma", "arwe", "akt", "auo", "re ",
“reiz", "gp ", "pma", "am ", "6up", "60n", "ep ", "H c", "Hop", "yH ", "wa ", "bHA", "a k",
"ara", "awn", "awa", "an ", "ra ", "are", "w4a", "n ", "pab", "Tyy", "bHb", " an", " e3",

"~ " " n " " " " n " " "

"ama", "arta", "guw", "t ", "nra", "noo", "oo ", "pu ", "THMH", "bi3 ", "bn ", "epy", na",
aK", Ila 6"J llanrll, "acbl", Ilal.u_l_llJ II6M3IIJ "Ke}'l", "KTe"J IITaJ_IIIJ 11} He", Cy", "aKbI", "eHT"J
"MHA"J IIMp II) "Kan"_‘ IIH ﬂll, IIHAeII’ "0ro", "OH[]'", IlomHII, IIp 6", Ilp M", “paH“, "Ca}'l", IICTaII,

"col ", "ypa", "wbire", " aw", " mu", " co", " 1YY", "an ", "apt", "60p", "enr", "euu", "er ",
"xat", "#nno", "kap", "H m", "ory", "m a", "m x", "p 3", "cbH", "bk ", "tH4", " 6Y", " yp", "a
a", "ak ", "anp", "any", "6ap", "6ep", "6ow", "re ", "moH", "erun", "ext", "edpt", "n3z ",
"kat", "ngp", "H 4", "H 3", "H 6", "Hmo", "Hed¢", "oW ", "caTt", "TOPp", "TBOI ", "yma", "yn ",
"yna", "yya", "o 6", "o %", "b k", "bn ", "bHa", "3ke", "acw", " at", " mpo", " xw", " co", "

"Ib|“, uaacn’ na[/'ITn, "aCT“, "6aa", "6a|.|.|", nrapu’ "FbIH", up‘e n, ue 6", ||eK

", "xein", "u 6", "uxk
, "wmac", "kw3", "npga", "mbi", "mpa", "H x", "Hgu", "Hu ", "HuW", "opg", "pmo", "cto", "Ta ",
"Tep", "tTTH", "TYp", "THW", "yn ", "ywy", "¢éT®", "bKT", "VYN ", "ew ", " an", " o6y", " wuy", "
mu", " mo", np", pe", ex", " et", "a p", "a y", "a 3", "aum", "amg", "art", "6ex",
“éyn", "ron", "per", "ere", "ent", "ene", "eng", "xak", "u k", "unu", "wpu", "uma", "kvo",
"nauk", "mak", "mec", "W y", "H w", "Wrr", "Oon ", "ono", "nap", "pak", "pyy", "cwop", "TH ",
"Tuk", "rtTa", "Tep", "y x", "y c", "wka", "w m", "bi3b", "bng", "ame", "ypy", "eny", "etTe",

)Ke", " TY", n 3}1", eH", ua )K", "alJ.bI"};

tmodels["1a"] = new string[] {"um ", "us ", "ut ", "et ", "is ", " et", " in", "
qu", "tur", " pr", "est", "tio", " au", "am ", "em ", "aut", " di", "ent", "in ", "dic", "t
e", " es", "ur ", "ati", "ion", "st ", " ut", "ae ", "qua", " de", "nt ", " su", " si",
"itu", "unt", "rum", "ia ", "es ", "ter", " re", "nti", "rae", "s e", "qui", "io ", "pro",
"it ", "per", "ita", "one", "ici", "ius", " co", "t d", "bus", "pra", "m e", " no", "edi",
"tia", "ue ", "ibu", " se", " ad", "er ", " fi", "ili", "que", "t i", "de ", "oru", " te",
"ali", " pe", "aed", "cit", "m d", "t s", "tat", "tem", "tis", "t p", "sti", "te ", "cum",
"ere", "ium", " ex", "rat", "ta ", "con", "cti", "oni", "ra ", "s i", " cu", " sa", "eni",
"nis", "nte", "eri", "omi", "re ", "s a", "min", "os ", "ti ", "uer", " ma", " ue", "m s",
"nem", "t m", " mo", " po", " ui", "gen", "ict", "m i", "ris", "s s", "t a", "uae", " do", "m
a“, "t c", " ge", "as ", "e i", "e p", "ne ", " ca", "ine", "quo", "s p", " al", "e e",
"ntu", "ro ", "tri", "tus", "uit", "atu", "ini", "iqu", "m p", "ost", "res", "ura", " ac", "
fu", "a e", "ant", "nes", "nim", "sun", "tra", "e a", "s d", " pa", " uo", "ecu", " om", "
tu", "ad ", "cut", "omn", "s q", " ei", "ex ", "icu", "tor", "uid", " ip", " me", "e s",

"el"a", "er‘u", "iam", "ide", "ipS", " iu", ua S", "dO u, ||e d", "eiu", "ica", "im n) nm C", um
uu, "tiu", n hO", "Cat", "iSt", "nat", uon u, "pti", "r‘eg", "r‘it", "S th "SiC", "Spe“, n
enu’ " spu, "diS", "e].i", "liq", "liS", umenu, "mUS", ||numu’ ||posu) "SiO", n an", n gr‘",

, "Uen", "uiS",
'Fa", " tr‘", "ate", ue C", "'Fil", una B uni , "pUl", "S _FnJ uui ", nat "; "CCe", "dam“, "i
eu, "ina", "].eg", "nOS", "Or‘i", upecn, ur‘opu, "Sta", "uia", ueneu, "iue", "iui", "Siu", "t

£, "t u", "tib", "tit", " da", " ne", "a d", "and", "ege", "equ", "hom", "imu", "lor", "m

"abi", "acc", HECt", ri ", "uan", " le", HECC", "ete", "gra", "non", "se
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m

s "mni", "ndO", uner‘u, uo e", ur\ e",

sit

"tum", "UtU", "3 P", "biS", ubitu, "CEI"",

"cta", "dom", "fut", "i s", "ign", "int", "mod", "ndu", "nit", "rib", "rti", "tas", "und", "
ab", "err", "ers", "ite", "iti", "m t", "o p"};

tmodels["1t"] = new string[] "as ", " pa", " ka", "ai ", "us ", "os ", "is ", "
ne", " ir", "ir ", "ti ", " pr", "aus", "ini", "s p", "pas", "iy ", " ta", " vi", "iau", "
ko", " su", "kai", "o p", "usi", " sa", "vo ", "tai", "ali", "ty ", "io ", "jo ", "s k",
"sta", "iai", " bu", " nu", "ius", "mo ", " po", "ien", "s s", "tas", " me", "uvo", "kad", "
is", " la", "to ", "ais", "ie ", "kur", "uri", " ku", "ijo", "cia", "au ", "met", "je ", "
va", "ad ", " ap", "and", " gr", " ti", "kal", "asi", "i d", "s g", "ta ", "uot", " ja", "
uz", "aut", "i s", "ino", "ma ", "oje", "rav", "dél", "nti", "o a", "toj", "él1 ", " to", "
vy", "ar ", "ipa", "lic", "o v", "sei", "su ", " mi", " pi", "din", "is ", "lan", "si ",
"tus", " ba", "asa", "ata", "kla", "omi", "tat", " an", " ji", "als", "ena", "jy ", "nuo",
"per", "rig", "s m", "val", "yta", "¢io", " ra", "i k", "lik", "net", "né ", "tis", "tuo",
"yti", "es ", "y s", "ada", "ari", "do ", "eik", "eis", "ist", "1lst", "ma ", "nes", "sav",
"sio", "tau", " ki", "aik", "aud", "ies", "ori", "s r", "ska", " ge", "ast", "eig", "et ",
"iam", "isa", "mis", "nam", "ome", "zia", "aba", "aul", "ikr", "kag ", "nta", "ra ", "tur", "
ma", "die", "ei ", "i t", "nas", "rin", "sto", "tie", "tuv", "vos", "y p", " dé", "are",
"ats", "ené", "ili", "ima", "kar", "ms ", "nia", "r p", "rod", "s 1", "o ", "e p", "es ",
"ide", "ik ", "ja "};

tmodels["1v"] = new string[] {"as ", " la", " pa", " ne", "es ", " un", "un ", "
ka", " va", "ar ", "s p", " ar", " vi", "is ", "ai ", " no", "ja ", "ija", "iem", "em ", "tu
" " "

, Iltiell’ "Vie", IllatllJ "akS", "ien", "kSt", "ies", ||S an, "I"ak", "atV", "tVi", ja", pi“,

"ka ", " ir", "ir ", "ta ", " sa", "ts ", " ka", "as ", " ti", "ot ", "s n", " ie", " ta",
"ari", "par", "pie", " pr", "ka ", " at", " ra", "am ", "ina", "ta ", " iz", "jas", "lai", "
na", "aut", "ies", "s s", " ap", " ko", " st", "iek", "iet", "jau", "us ", "r1 ", "tik",
"iba", "na ", " ga", "cij", "s i", " uz", "jum", "s v", "ms ", "var", " ku", " ma", "ja ",
"sta", "s u", " ta", "die", "kai", "kas", "ska", " ci", " da", "kur", "lie", "tas", "a p",
"est", "sta", "San", "nes", "nie", "s d", "s m", "val", " di", " es", " re", "no ", "to ",
"umu", "vai", "si ", " ve", "kum", "nu ", "rie", "s t", "am ", "ad ", "et ", "mu ", "s 1", "
be", "aud", "tur", "vij", "vin", "aju", "bas", "gad", "i n", "ika", "os ", "a v", "not",
"oti", "sts", "aik", "u a", "a a", "ak ", " to", "ied", "stu", "ti ", "u p", "vel", "aci", "
so", "gi ", "ko ", "pro", "s r", "taj", "u s", "u v", "vis", "aun", "ks ", "str", "zin", "a
a", "adi", "da ", "dar", "ena", "ici", "kra", "nas", "sti", "Su ", " me", "a n", "eci", "i
s", "ie ", "ipa", "ju ", "las", "r t", "ums", "Sie", "bu ", "cit", "i a", "ina", "ma ",
"pus", "ra ", " au", " se", " sl1", "a s", "ais", "esi", "iec", "iku", "par", "s b", "s k",
"sot", "ada", " in", " 1li", " tr", "ana", "eso", "ikr", "man", "ne ", "u k", " tu", "an ",
"av ", "bet", "bat", "im ", "isk", "1id", "nav", "ras", "ri ", "s g", "sti", "idz", " ai",
"arb", "cin", "das", "ent", "gal", "i p", "lik", "ma ", "nek", "pat", "réet", "si ", "tra",
"usi", "vei", " br", " pu", " sk", "als", "ama", "edz", "eka", "e3u", "ieg", "jis", "kam",
"lst", "nak", "oli", "pre", "péc", "rot", "tas", "usi", "el ", "es ", " bi", " de", " me", "
pa", "a i", "aid", "aja", "ikt", "kat", "lic", "lod", "mi ", "ni ", "pri", "rad", "rig",

"Sim"’ "tr‘é", u lu’ "utO", nuz , néc s "ité",
"atu"’ nba II, ucieu’ ndu |l, "dZi", "dZi"};

Ce", jé") sv B ua t“, "aga", "aiZ",

tmodels["ne" = new Str\ing[] {ua'ﬁ- u, " u, AT u, "63", n ﬁ-u, "ﬁq-", uq—la-u,

"-IZ\I-tIT", n m", ua- n’ n q:u, uq-u’ uwu’ T Hu’ umn, n aq-u-u, "o n, n 3:IT", "Q‘W", " 31_\"",
"FRT, T M, CERY, "eRd", " @M, R, tsuwr, tordt, e v, tor g, ", "eR", "o o,

|{_:Q:|Tu’ n §|T", uwu’ uﬁ- u’ nﬁn, T a-u, n.:::lmu, "

:'IT u, ".:::.'l' 3:I-u, "':::']%T",

n '12\3-E|T" N o S

qq-u s um:u s "E" B uf'a-u s uqqa-u B =" B

"'\ED:I'" u-\m- n
Lo >
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"gAT", "dS", "HE", ;M C, "gH", T A, "UA, e, "ERU, ol AU, ol S, ol g, "gEl,
g = gart, tdsEt, o g, todlt, ted v, ", EeA, e, Ere, faa,
g, v, v, W, @, g, AT, CERC, Colder, ol U, oRer, Cerer, o, R

-q-u, ni::}'— H", u_:ja—_r u, u_:jﬁ-u, -ui:}q-l-nu’ " un’ " Iﬂ'", " ET") umu’ |l§a-||) g S:I'", T -\q-u, nory u, umu’

tmodels[“pl“] = new String[] {uie "; "nie", uem ", " ni", n pou, n pr‘", "dZi", n
"ie u) "I"ZG", una u, ||1emu1 "Wie", " w " " n n n

s ze", go ", bqu upr.zu, "owa",

ie ",

na"
doll:: " SiIIJ Ilowill) " pall’ " Zall, Ilch II, Ilegoll’ Ilal II, "Sie", Ilej II, Ilwa]:", Ilym Il, IlaniII,
"ate", "to ", " i ", " to", " te", "e p", " je", " z ", "czy", "byt", "pan", "sta", "kie", "
ja", "do ", " ch", " cz", " wi", "iat", "a p", "pow", " mi", "1i ", "eni", "zie", " ta", "

Wa“, "3:0 IIJ Ilaé ||) ndy n’ nak n, Ile W", " a n’ " Od", " St", "nia", ||r\zy||, “ied“_, " kt",
"OdZ", "Cie", ucze“’ "ia "; "iel", ukt'u uo an "tér‘", "S,Ci", n Sp"; n Wqu "jak", "tak",

IIZy IIJ n moll’ IlalellJ Ilpr‘oll, Ilskill’ Iltem R Illesll, n tr\II, IIe mll, Iljesll, Ilmy Il, n r‘OII" lledzll,

n = n "ns s n n n n n n n n n n n n n n n n n L1 n n s n n n
eli", "iej", rz", "a n", "ale", "an ", "e s", "est", "le ", "o s", "i p", "ki ", co",

"ada", "czn", "e t", "e z", "ent", "ny ", "pre", "rz3", "y s", " ko", " o ", "ach", "am ", "e

r1"“ Ilo t"J Ilolill) IIpOdIIJ "Zia", n gc)II" n kall, Ilby II, Ilieg", Ilier‘II, Ilnos’ll, "r‘OZ", llspoll,

llychllJ "Zad") n mr1"“ Ilaczll, Iladzll’ Ilbiell, Ilcholl, IlmniII, IIo n", Ilostll, Ilpr\all, IIZe ", llla II, n

50", ua mu) "CZa", "iem", uic' s "Obi", "yl , "le", n mou n mé", na t", "aCj", "Ci
bn’ "iCh", "kan", umi u’ "mie", nos'cn’ "I"OW", "Zen", “Zyd", " 1||, n r‘en ua W“, "den",

, €

"edy", "it ", "ko ", "o w", "rac", "S$my", " ma", " ra", " sz", " ty", “e,j“, "isk", "ji ",
"ka ", "m s", "no ", "o z", "rez", "wa ", "6w ", "tow", "S¢ ", " ob", "ech", "ecz", "ezy", "i
w", "ja ", "kon", "méw", "ne ", "ni ", "now", "nym", "pol", "pot", "yde", " dl", " sy", "a
s", "aki", "ali", "dla", "icz", "ku ", "ocz", "st ", "str", "szy", "trz", "wia", "y p", "za
", " wt", "chc", "esz", "iec", "im ", "la ", "o m", "sa ", "wac¢", "y n", "zac", "zec", " gd",

lla Zn’ "ar‘d", "CO u’ ndar\ s e r‘n’ "ien", nm nn, um W", "mia", umoin, ur,awu, "r‘dZ", "tan“,
"ted", "teg", "Wi]:", "Wte", y Z", "Zna", "210", ua r‘u, "aWi", "bar‘", "Cji", nczan "dOW",

"ez ", "gdy", "iek", "je ", "o d", "tat", "wal", "wsz", "zed", "6wi", "esa", " ba", " lu", "

wo", "aln", "arn", "ba ", "dzo", "e c", "hod", "igi", "lig", "m p", "mys", "o c", "oni",
"rel", "sku", "ste", "y w", "yst", "z w"};
tmodels["ps"] = new string[] {" > ", "51 ", " a1, e ", Ms oM, Mo, M, " ",

no.om o om noon P " oom woom L om W . wow W o wom o wow L ww "
oy =2 9—?)4—3)05)“—’:3‘) 9 > 9 O I 17, TSy, 0 S,
" I J"J " 0 '") "475') ") "g,f-“:d ") " s.;j") llol "J "5—] "N "J "ﬁ P"J "er“.b‘j"J "D P"J "6 ‘"J " FI'J
" 4—;", " U"‘SHJ "ﬁ‘)U"J "»fj ") "°'> ") "4—) "J I4—’ "J "ﬁJ "J " N"J "° ﬁ“) "kjj "J I'}l "J 'IO}JI'J
"l Bl ") " }J") " )J") "Pu"’ " )_'S", llo'J") "D ‘?’") "‘{5 ﬁ“) “‘{5 ‘—.,.)“J " 4—.’“! " P"J "‘9—'” "J ") )"J
"‘) ]") "0 ‘—'") "3 ‘?'") "l—..) "’ " “‘*}"’ " 33") " I)“J " Uu'l) " )—..’“) "3_)]“1 "L‘SJ "J "P )"J ")"‘i’_‘cul
" ‘9—&", " )3“’ ")‘ ") "45'5 ") " 3‘“} " 63".‘ " 5—'0".' "3 ‘;’"J "g,.s—) "J "3 ‘SHJ " L§—‘0"J " ﬁ—,;‘“} "j J"J
"J-P") " D)"“J") ° C") "Jﬁ "’ " L—’"’ " L‘g)", " 5‘)“1 " )‘“"“) " J—O") " LS“J "5 I "J " DJ I "J "3)—""’
"4__0 ") "0 ‘T'") "3 ‘;'") "C}"“:J—,’"’ " L—.’"’ " e)‘l) " “.,‘J“J " 4—1“) " ‘3") " L—‘.’“J " U‘f"—.;'"J "‘) P"J "‘) D"J
"g;—] "J "‘:’L'o") "}_ﬂ ") "° 5") "‘éﬁ ") "‘-5 ‘T)"J "&-.; ‘S"J " °'>"J " u“) "J‘ "J "1—‘0‘") "J OI'J "‘)—}.‘_5“)
"D U"J "J L.’r") " ‘i"") " g,s—’") " Y ") " )_]"J "l_’;‘", "3 é“’ "‘)‘ 3“) "(F?JHJ Hl‘)“'z’"J " 1—5—'0“) "1_5—.’ "J
"° J") "0 ‘J") "3'—1‘9") "3—..) "’ " Pp"’ " ‘j)") " 5—1“1 " C‘—"": " )—0") " 33“1 "‘9—'5‘ "J "&SJ‘"J Hﬁ—'l "J
""l—’IHJ "L.)L}") "'> ‘:’") "g,f-“) ") "g_s—] ") ll‘)}_}"-‘ "ﬁ J"J "K_-; é“) "‘_5“1 "J "MHJ "kﬁ J"J " ﬁ—.}"J " ;“""J
"PI "J "L.)t—.’"-' "J u“’ ")—? ") "J l—;’") "P "J “ﬁj "J "J ‘SHJ "J J"J llo}—'o"J "kﬁ“\—:‘"J "} OI'J "Jﬁ "J
"03 "J "6 3") "55 ‘J") "d ‘"’ "L‘g ‘—'"’ "6 g“} " LS'>“J " w“) " 4—'"J " H“J "‘ "J " "J "_,1‘9—?"1
"PS‘—}") "55‘—}") ")—"‘)") "UI ‘)") " ‘)") "4—9 ") "J\_‘é" "‘S‘M"J IJI .9“) “C}._ﬁﬁ “J "J‘—)ﬁ"J "LS ‘)"J "LS P"J
"0‘)—.’", "H "-' "JAHJ "6 O", " L_F;", " l—>"J " ‘Sﬁu) " l—.?“) " L;"J uj k_§“) "15—".') "gr) "J " "J
"D C") ".9 “) ) "] ‘)ﬁ") "6.9‘)") "dJ ") "Jl_g" " )‘—?“J " ““—3“1 " H“J " Léﬁ“l " )—gul "3 P"J "‘:" "J
'lu_fln) "u_) "»‘ "l—'.‘.‘—)") ")'—’:—’") HIP") ".9—‘9‘)"“ ‘P‘) "J 'P—f‘)"J J ﬁ“) “Es‘l_a"-' P C J "ULJ)", ";_.0 "J
"H—.’"J "J.—.’ "J "° &5"3 "5 O”": "5 G,": |IO|£|IJ Ilﬁ)ﬁu) |I‘~)—3£|IJ Il)}—gllJ "°J "J "}J "J "15 3".' "6 O




" DI") " Lﬁ)‘") " 5—“’") " L;_jb", " )—b") " ébu, " L“’“J “J-’”“J "LBl "J “L_rslu’ "L..s-)_?"’ "H’_') "J "Q ‘"’
"J ‘7’", "3 U""J "J P"J "6) ") HI‘)’C") "O Y"J "(_r'o "J "Lr.’ ") "5 é") "L;sﬂ "J "‘S‘}ﬁnj "k,s‘)ﬁnJ I‘O} "J
"‘,}Jj"J "6 G{“: "4—‘0—3"1 "L?F,g ") "(_.)-"*—‘;J") "‘{J "J "&,,5)1") "LIS éllJ "L (.;’"J " a—;"J " 3—;I'J " "5‘)") " ‘?’JI'J
" 5“0") " 4\‘;"’ " Jﬁ“} " é—f“} " ‘;—3"3 " 3—;"1 "| ‘“};

tmodels["pt_br"] = new string[] {"eq ", "ent", " en", "q e", "q i", "g e", "g
i", "ng ", " id", "ida", "nte", "te ", " es", " in", "ade", "ag ", "dad", "de ", "ia ",
"ing", " br", " sa", "est", "ing", "lin", "mo ", "nq ", "o a", "seq", " co", " 1i", " ni", "
o", "aa", "ac", "ado", "asi", "bra", "dor", "iq ", "nta", "o b", "or ", "q n", "ras",
"sil", "str", "ta ", "tre", "us ", "a ", " ag", " an", "ca", "e", "eq", "g","1","
ir", " nc", "q", " se", " ve", "ant", "ar ", "cia", "con", "e a", "eir", "el ", "ig ",
"i1li*, "imo", "io ", "ir ", "nci", "o t", "ro ", "vel", " ap", " bo", " de", " fr", " tr", "a

bn, "3 eu, "3 gu, " Vn, "apo", "as s "bUS", "ca n, "cet", "cin", "dES", "e bn’ "e Sn’
"eta", "fr‘e", "i au, "ibu", "il n, "ir‘o", "la nJ "liq", "nib", "nti", "o cu, "o qn, "os uJ
"ra ||, "pe u, "r‘eq", "g au, "g Sn) "san", "sim", "tar‘", "to u) "Ultu, " ba", n Ci", n 91", "

em", " _Fin, n gl"", " gU", " ia", n mu", " pe", " pou., n r\eu, n I"i", Si", SU", n te", "
"CO " ndo
" " n

vi", "a o", "a s", "abe", "alc", "and", "ara", "arg", "ari", "ben", "boc", "car", R

", "e f", "e g", "e 1", "e 0", "em ", "emo", "en ", "es ", "esp", "exe", "fic", "g n", "g s",
"gra", "gua", "ias", "ica", "idi", "ila", "ile", "inh", "1 b", "1 e", "lei", "loq", "mos",
"mul", "nad", "nio", "nt ", "nto", "o g", "o r", "oce", "ont", "oq ", "pos", "q v", "r b", "r

" n

e", "r i", "r s", "rad", "ran", "rem", "rg ", "ria", "rio", "s e", "s p", "sta", "sti",
"tig", "til", "tra", "ua ", "ue ", "va ", "xeq", " ' ", " ab", " ad", " ae", " al", " am", "
aq", "ar", " b ", " bi", " bl", " bu", " cc", " ch", " di", " et", " ex", " fa", " ic", "
', " im", " is", " it", " 11", "m ", " me", " na", " ne", " ng", " nu", " ob", " ou", "
pi", " qu", " ss", " st", " ti", " ub", "un", " v ", " x ", "' c", "ad", "a f", "a i", "a

n", "ap", "at", "abr", "aci", "ad ", "ada", "adr", "aer", "afe", "alv", "amb", "amp", "an
", "ana", "ang", "anh", "ani", "ano", "anq", "apa", "aq ", "ati", "ato", "azi", "b n", "ban",
"pbar", "big", "bil", "biq", "bli", "blu", "bon", "bre", "bri", "bse", "buc", "c f", "c i",
"cad", "caf", "cag", "cal", "can", "cc "};

tmodels["pt_pt"] = new string[] {"equ", "ent", "que", "qui", "gui", "uen",
1i", "ngu", "qu ", "uid", co", ve", "de ", "gue", "ida", "nte", "o a", "a a", "ade",
"dad", "el ", "ing", "mo ", "nqu", "nta", "seq", "u n", "vel", " de", "o ", " se", "a c",
"ado", "ar ", "est", "ia ", "inq", "io ", "iqu", "lin", "o c", "o p", "ort", "por", "ta ",
"te ", " ag", " eq", " nc", " pi", " po", " sa", "a d", "a e", "ant", "as ", "ca ", "cia",
"des", "do ", "gu ", "imo", "1 p", "nci", "ro ", "rtu", "str", "tug", "u s", "ues", "ui ", "
a ", "an", " ap", " ba", " bi", " ca", " fr", " gu", in", " pe", " qu", "agu", "apa",
"con", "dor", "e f", "e g", "eir", "fre", "ho ", "i a", "ica", "igu", "iro", "liq", "nti", "o
b", "o 1", "o s", "or ", "r o", "ra ", "req", "s c", "sim", "tar", "to ", "ue ", "uin",
"ult", " ci", " en", " ho", " mu", " ni", " re", " s ", " si", " su", "a s", "a v", "abe",
"ag ", "al ", "and", "anh", "apo", "ata", "ban", "ben", "bic", "boi", "cap", "car", "cin",
"co ", "com", "cto", "dei", "e b", "e o", "e s", "eca", "en ", "er ", "es ", "exe", "fic",
“for", "gal", "gra", "ias", "ich", "ico", "idi", "ili", "ir ", "ira", "isb", "la ", "lis",
"mbo", "mul", "na ", "nho", "nio", "nt ", "o q", "o r", "o t", "oc ", "oio", "omb", "oo ",

"

n

"os ", "par", "pe ", "r b", "r e", "r s", "ran", "re ", "rec", "s a", "s s", "san", "sbo",
"so ", "sta", "tan", "tra", "tre", "u v", "uga", "ugu", "xeq", " ab", " ad", " al", " am", "
aq", " ar", "au", "b ", "bo", "c", " ch", " ct", " cu", " el", " es", " ex", " fa", "
fi", " ga", " gr", " id", " ir", " ne", " ng", " nu", " ob", " oo", " pa", " ps", " pt", " r
", " ra", " ri", " ss", " st", " ta", " te", " tr", " ub", " un", " vi", " vo", "a f", "a i",

3
"a 1", "a m", "a o", "a r", "ach", "aci", "act", "ad ", "afa", "age", "agr", "alf", "alh",
am ", "amb", "ami", "ana", "ang", "anqg", "aqu", "ara", "arb", "arc", "arg", "ari", "arr",
"asa", "ati", "aut", "azi", "b n", "bar", "bat", "ber", "big", "bil", "biq", "bli", "boa",
"boe", "bor", "bse", "c i", "c 1", "c p", "cad", "cam", "cas", "ch ", "cha", "che", "chi",
"cio", "coc", "coi", "cou", "ctr", "cue", "cul"};

tmodels["ro"] = new string[] {" de", " in", "de ", "a ", "ul ", " co", "in ",
"re ", "e d", "ea ", " di", " pr", "le ", "si ", "are", "at ", "con", "ui ", " si", "i d",
"ii ", " cu", "e a", "lui", "ern", "te ", "cu ", " la", "a c", "ca ", "din", "e c", "or ",
"ulu", "ne ", "ter", "la ", "sa ", "tat", "tre", " ac", " sa", "est", "st ", "ta ", " ca", "
ma", " pe", "cur", "ist", "man", "a d", "i c", "nat", " ce", "i a", "ia ", "in ", "scu", "
mi", "ato", "ati", "ie ", " re", " se", "a a", "int", "ntr", "tru", "uri", "a a", " fo", "
pa", "ate", "ini", "tul", "ent", "min", "pre", "pro", "a p", "e p", "e s", "ei ", "na ",
"par", "rna", "rul", "tor", " in", " ro", " tr", " un", "al ", "ale", "art", "ce ", "e e", "e

j.“, "'FOS", "ita", "nte", "Omé", OS‘t", ur\omu, ru "; "S‘tl"", "Ver‘", eX", nau, ua _FnJ
"].Or‘", "niS", ur_‘eau, "r‘it", n al", " euu’ n nO", ||aceu) "Cer‘", "ile", "nal", "pl"i", "r‘i ||,
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"Sta", "Ste", "tie", po s uar‘ , nau , "ele",

au, "n Cu, "PES", "sa u, "t an, "tea",
"eur", "gUV", " su, "ice", "ili", "na

p ) ar\")

au", " da", " jU",

o", su", vi", "dec", "dre", "oar", "ons",
m", "a r", "ain", "ali", "car", "cat", "ecu", "ene", "ept",
"ori", "sec", "u p", "une", "a c", "sti", "tia", " ch", " gu", "ai ",
"isc", "1 a", "lic", "1liu", "mar", "nic", "nt "

an, "UCP", as", " dP", " fa", " nu",

uereu, uepin, uinauJ
"com", "e su,

ca&", " do", " fi", "a s", "ata",
, "rec", "rep", "ril", "rne", "rti", "uro", "uve",
a

pe ", "Pii", " ad", " ge
EXt", "i10",

n

"

)

"iu s "n pn,
"ani", "cea", "a fu,

s unulnJ "PiS", "t C", "t pu, nticn, "tid",
pU", " tO", "cra", "diS", "ent", HESC", "gen", "it

u’ niviu, "1 du, "n du, "nd u, "nu u, "Oﬂd", "pen", "ral", "PiV", upten, nstin, "t d", "ta

"to n, nuni", uXteu, nénduJ uinsn, "y S", " blnJ " St", " UC", "3 bnJ
"ast", "bla", "bri", "che", "dUC", "dUl", "a mn, "eas", HEdi", "esp",
"icén, "ip u, uiunu, "jud", ulain, ululuJ "mai", "men", "ni uJ "pUS",

"POp", "Sil", "ti u, "tra", "u Sn, "ua s "ude", "UPS", "an uJ "int",

S Il, n Sall, n SC", lla ull, Ilan Il, "atu"};
3
tmodels["sk"] = new string[] {" pr", " po", " ne", " a ",

ni", "je ™", " do", "na ", "ova", "v ", "to ", "ho ", "ou ", " to",
st", " za", "ost", "ych", " se", "pro", te", "e s", ze", "a p",
", "kon", " pr", "a s", "né ", "né ", "sti", "ako", "ist", "mu
"la ", "pod", " ve", " ob", "om ", "vat", " ko", "sta", "em ", "le ",
o v Tat e s neg * ML e v o Sar ek v vani ater,
"eni", "ie ", " re", "ce ", "e n", "ori", "tic", vy", "a t", "ke ",
"ti ", "uje", " sp", "lov", "o p", "oli", "ova", " na", "ale", "den",
am", " ro", si", "nie", "pol", "tra", al", "ali", "o v", "tor", "
n", "im va", "bez", "byv", "cho"};

o ., Jtmodels["sl7] = new stringl] {"je T, * prf, " pot, " Je
pre", "da ", da", "ki ", "ti ", "ja ", "ne ", in", "in ", "1i ",
bi") "jO "J " ne") "nje") "e P": "i P": "PPi": "o P": HFEd":
Eﬁ“j " E;": "elé"j "isﬁ"j "ova", "se ", "za ", "la ", " ja", "ati",
s", "del", "e d", " dr", " od", "a n", "ar "
b", "ani", "e s", "er ", "ili", "lov", "o v", "tov",

A S
ir", ni",

"br‘i"’ "iti", uletn’ no nll, "tan", uée s " le", " te", "eni", "er‘i", “ita“,
. ua i"_'
uor‘ouj "pOd",

"pro", "ali", "ke ", "oli", "ov ", "pra", "ri ", "uar", "ve ", " to",
"arj", "ate", "di ", "do ", "ga ", "le ", "lo ", "mer", "o s", "oda",
mo", " si", "a p", "bod", "e n", "ega", "ju ", "ka ", "lje", "rav", "
z", "id", "iv
"gay", "guu", "h e", "hal", "iga", "ihi", "iri", "iye", "ken", "lad",
"mun", "n h", "n i", "na ", "o n", "o w", "ood", "oor", "ora", "gab",
"rta", "s o", "sab", "ska", "to ", "u a", "u h", "u u", "ud ", "ugu",
"xus", "y b", "y q", "y s", "yad", "yay", "yih", " aa", " bo", " br",
of", " ti", " um", " wi", " xo", "a x"};

tmodels["sq"] = new string[] {"té ", " té", "né ", "pér"
né", " sh", "se ", "et ", "é& s", "& t", "
p", " qé&", " dh", "njé",

ém", nj", "ésh", "in ", me

) "qé )

"ish", "mé ", "s& ", "me ", "ht&", " ka", " si", "e k", "e p", i", "ané", "ar ",
e ré

uundu, ve ", ésu’ "e su,

mé , "nuk", "par‘", "Ual"", uuk , "jO n,
uen u, "it , "min", "het", nn e", "r‘i u, "Shq", "é d", " dO", n nd",

"hqi", "ist", "& q", " gj", ng", " th", "a n", "do ", "end", "imi",

b", "ér‘i", n muu, "ar‘t", "aSh", "qip", " kO", ne m", "edh", "er\i", "j
u, "te u, "é k", "ési", n mau, " ti", ueveu, "hje", "ir‘a", "mun", ||on

"im n, "].it", uo t", uur‘ u, "é e", "é V", "ét n, n ku", " Sé", ||e d",
"jet", "ndé", "O].i", "Shi", "tje", " bé", " z
kj", " r‘uu, n

"a i",
"ilv,
"put"”,
"ta ",

"ch
"ick",
kt",

", "ame", "ent", "ky
"a v", "by ", "e p",
" za", "hla", "las",
"ia ", "sou", " so",
"nos", "o s", "str",

"e O",

mo

)
"

SO

no

, "jal", "ji ", "rit", " ka",

vo",

ta

" "

ra

n " " "

> na-,

upreu,

" "

R ni", "ci

v u, " Za",

n "

je

ntepn, "sa
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p", "cil", "el ", "eré&", "gji", "hte", "i t", "jen", "jit", "k d", "mén", "n t", "nyr",
"ori", "pas", "ra ", "rie", "rés", "tor", "uaj", "yre", "ém ", "ény", " ar", " du", " ga", "
je", "dés", "e e", "e z", "ha ", "hme", "ika", "ini", "ite", "ith", "koh", "kra", "ku ",
"lim", "lis", "gén", "rén", "s s", "t d", "t t", "tir", "tén", "ver", "& j", " ba", " in", "
tr", " zg", "a a", "am", "a t", "abr"};

tmodels["ss"] = new string[] {" ku", " le", "la ", "eku", "a k", "nga", " ng", "a n",
"nge", "a 1", "lo ", " ne", "eti", "kwe", "ndz", "e n", "o 1", " 1lo", "ela", "ema", "ent",
"si ", " kw", "tsi", "i 1", "wa ", "lel", "kut", "e k", "und", "ni ", "elo", "fun", "esi", "

Si", ueleu, ntinu, ut_Fou, " ti", "le nJ ukhau, "tSG", "e an "pha", "ung", " k", em", "ti
u’ "sa u, "um s nisau, neliu, undlu, "ing", set", we ", "iSE", "na s nangn, "etf", ukheu,

"and", "o nu, we", "nti", "nye", ut_f_-uu, "ben", "3 eu} "UtS", "let", ||dza||’ "imi", "SEk",

"ko ", "lok", "eni", "ye ", "ba ", "nkh", "ebe", "alo", "o k", "lan", "ga ", "aba", "seb", "
ye", "he ", "lwa", "kel", " te", " 1la", "kus", "wem", "ati", "ikh", "nek", "ala", "kuf", "i
n", "oku", "ats", "mts", "hla", "wen", "a t", " na", "gek", "uhl", "kub", "ngu", "ka ",
"aka", "fut", "kan", "kwa", " 1i", "kuc", "onk", "ban", "ana", "ulu", " se", " im", "akh",
"ume", "a i", "les", "tim", "ula", "ini", "lwe", "za ", "fo ", "hul", " no", "han", "1li ",

"iph", "a s", "tis", "khu", "ta ", "dzi", "be ", "emi", "ma ", "end", "o t", "eke", "a u",
ka", "ane", "lek", "mel", "elw", "kun", "sis", "lon", "utf", "any", "kho", "kul", "hlo", "
. W w . . T S w . W W "

Egné",ufﬂpﬁ",ae:a%",lﬂze)",e"zo,",h?iui",lwgo%",lfze,",O"ioi",ufgwa",ehxei“,m?lu,",nﬁxa,",
"wat", "men", "ete", " 1lw", "nem", "ako", "zin", "kuh", "sha", "bha", "gab", " in", "ale",
"mis", "tem", "e e", "o e", "e t", "wek", "dze", "ome", "wel", " 1lu", "emb", "nis", " ek",
"tsa", "u 1", "o y", "dle", "ute", "len", "swa", "phe", "mkh", "ntf", "uke", "sit", "iny", "e
i", "wo ", "ani", "phi", "wet", "sin", "nhl", "mal", "mba", "mfu", "fu ", "lab", "sik",
"taw", "no ", "hle", "e u", "eki", "ase", "ali", "ulw", "ve ", "eka", "zel", "nta", "bon",
"tek", "bo ", "sig", "ama", "ile", "ule", "tfw", "mph", "uma", "kup", "emt", "asi", "dlu",
"ish", "umt", "gen", "o w", "ike", "iga", "hak", "abe", "net", "gan", "kis", "nde", "ngi",
"ukh", "bek", "mo ", "phu", "sel", "elu", "i t", "ant", "dvo", "a y", "vo ", "hum", "lis",
"dla", "gam", "ive", "jen", "ket"};
"ist", "1ldi", "lu ", "mek", "mle", "n ¢", "onu", "opl", "ran",
"son", "ta ", "t¢i", "tin"};

tmodels["ts"] = new string[] {" ku", "ku ", "na ", "ka ", "wa ", "a n", " sw",

"rat", "rdi", "rke", usiyu,

"am", "ya ", "a k", " ti", "swi", "hi ", "la ", " ya", " le", " hi", "a t", "a v", " va",
"ni ", " na", "ndz", " ma", "a h", " xi", "a s", "i n", "ele", "i k", "ana", "a 1", "nga",
"lo ", "va ", "le ", "aka", "ela", "irh", "eka", " wvu", "iwa", "a x", " ka", "yi ", " wa",
"isa", "sa ", "ko ", "ta ", "ga ", "wu ", "wi ", "tir", " ek", " mi", " ni", "o y", "elo",
"awu", "isi", "swa", "i t", "hla", "a e", " ta", " ng", " la", "a y", "ri ", "eri", " ri",
"rhi", "eke", "umb", "u t", "ndl", " yi", "lan", "i v", "esw", "mbe", "i 1", "a r", "e k",
"ang", "les", "ula", "ti ", "yon", "o w", "ona", "law", "xa ", "nel", "yo ", "lel", "iko", "

lo", "amb", " a ", "i y", " xa", "ane", "wan", "i s", "ond", "fan", "end", "i h", "o 1", "u
k", "mbi", "n'w" , "ke ", "dyo", " fa", "lam", "nhl", "o s", "ong", "no ", " ko", "u n", "
ha", "ho ", "oko", "u h", "i m", "o n", " yo", "ngu", "o k", "uy", "ati", "u 1", "van",
"ulu", "and", "", "e h", "ari", "imi", "i e", "ind", "vum", "nts", "ime", "kom", "mfu",

"ise", n m'F", "hin", "dla", "Vut", uganu, "i r'", "ban", "bya", "mil", "int", "atS", " dy", uu
su, ne X", "ile", "ke].", "kWa", " nO", ui 'F", "aSi", uza n, "Ur‘i", uo an "r‘ha", ue 1"; uinlu
, "eta", "VOn", "i au, "kho", " WO", "iki", " r‘au“ uu eu, uo e", uzo u, "yin“, "ink", "any“,

"ket"};

//build trigram model objects from these data
foreach(string key in tmodels.Keys)

{
string[] t = (string[])tmodels[key];
models[key] = new TrigramModel(t);

}

tmodels = null;//release temp data structure

using System;
using System.Collections.Generic;
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using System.Ling;

using System.Web;

using System.Web.Mvc;
using TranslationD.Models;
using Speechlib;

namespace TranslationD.Controllers

{
public class SpeechController : Controller
{
[HttpPost]
public ActionResult TextToSpeech(TranslateSummary ts)
{

TranslateSummary TranslateSummaryObj = new TranslateSummary();

SpVoice Voice = new SpVoice();

string SreviceResult;

string strTranslatedText = (ts.Text == null ? "User is currently only selected
English" : ts.Text);

if (strTranslatedText != null)

{
SreviceResult = strTranslatedText;
}
else
{
SreviceResult = "Unable to process this Sorry.";
}

SpeechVoiceSpeakFlags SpFlags = SpeechVoiceSpeakFlags.SVSFlagsAsync;
Voice.Speak(SreviceResult,SpFlags);
return View("Index", TranslateSummaryObj);

}

// GET: Speech
public ActionResult Index()

{
}

// GET: Speech/Details/5
public ActionResult Details(int id)

{
}

// GET: Speech/Create
public ActionResult Create()

{
}

// POST: Speech/Create
[HttpPost]
public ActionResult Create(FormCollection collection)

{

return View();

return View();

return View();

try

{
// TODO: Add insert logic here

return RedirectToAction("Index");
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catch

{
}

return View();

}

// GET: Speech/Edit/5
public ActionResult Edit(int id)

{
return View();
}
// POST: Speech/Edit/5
[HttpPost]
public ActionResult Edit(int id, FormCollection collection)
{
try
{
// TODO: Add update logic here
return RedirectToAction("Index");
}
catch
{
return View();
}
}

// GET: Speech/Delete/5
public ActionResult Delete(int id)

{
return View();
}
// POST: Speech/Delete/5
[HttpPost]
public ActionResult Delete(int id, FormCollection collection)
{
try
{
// TODO: Add delete logic here
return RedirectToAction("Index");
}
catch
{
return View();
}
}

}

using System;

using System.Collections.Generic;
using System.Linqg;

using System.Web;

using System.Web.Mvc;

using System.Speech.Recognition;
using TranslationD.Models;

namespace TranslationD.Controllers
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public class StPController : Controller
{

[HttpPost]
public ActionResult SpeechToText()

{
}

// GET: StP
public ActionResult Index()

{

return View();

return View();

}

// GET: StP/Details/5
public ActionResult Details(int id)

{
}

// GET: StP/Create
public ActionResult Create()

{
}

// POST: StP/Create
[HttpPost]
public ActionResult Create(FormCollection collection)

{

return View();

return View();

try

{
// TODO: Add insert logic here

return RedirectToAction("Index");

}
catch
{
return View();
}

}

// GET: StP/Edit/5
public ActionResult Edit(int id)

{
}

// POST: StP/Edit/5
[HttpPost]
public ActionResult Edit(int id, FormCollection collection)

{

return View();

try

{
// TODO: Add update logic here

return RedirectToAction("Index");
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}

catch

{
}

return View();

}

// GET: StP/Delete/5
public ActionResult Delete(int id)

{
}

// POST: StP/Delete/5
[HttpPost]
public ActionResult Delete(int id, FormCollection collection)

{

return View();

try

{
// TODO: Add delete logic here

return RedirectToAction("Index");

}
catch
{
return View();
}

namespace Transusing LiteMiner.classes;

using
using
using
using
using
using
using
using
using
using
using
using
using
using
using

{

Newtonsoft.Json;
System;

System.
System.
System.
System.
System.
System.
System.

Collections.Generic;
I0,

Ling;

Net;

Web;

Web.Mvc;

Xml.Ling;

TranslationD.Models;
Speechlib;

System.Xml;
System.Web.Mvc.Html;
TranslationD.DAL;
System.DlationD.Controllers

public class TranslateController : Controller

{

// GET: Translate

public ActionResult Index()
{

return View("Index");

}

[HttpPost]
public ActionResult TranslateText(TranslateSummary ts)

{
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string strTranslatedText = null;
TranslateSummary TranslateSummaryObj = new TranslateSummary();
string SreviceResult; SpVoice Voice = new SpVoice();

string thirdLanguagel = (ts.Text == null ? "User is currently only selected
English" : ts.Text);
if (ts.TextCulture == "hiEng")

//Do the code

try
{
DictionaryDb ddb = new DictionaryDb();
if (ddb.HindiDict == null)
{
ddb.prepareEDb();
ddb.prepareHdb();
}
string Rec = ddb.SplitFunc(thirdLanguagel);
if (Rec != null)
{
Voice.Speak(Rec);
TranslateSummaryObj.Chi = Rec;
TranslateSummaryObj.Eng = Rec;
}
else
{
string _atch = "";
Voice.Speak(_atch);
TranslateSummaryObj.Chi = thirdLanguagel;
TranslateSummaryObj.Eng = _atch;
}
}
catch (Exception ex) { }
}
else
{
try
{

string fromCulturel = ts.TextCulture.ToString(); // "zh-cn";
string toCulturel = "en";

string appIdl = "78280AFADFA1CE1676AFE86340C690023A5AC139";
//string translation = null;

TranslatorService.LanguageServiceClient client = new
TranslatorService.lLanguageServiceClient();

client = new TranslatorService.LanguageServiceClient();

strTranslatedText = client.Translate(appIdl, thirdLanguagel,
fromCulturel, toCulturel);

// txtTranslatedText.Text = strTranslatedText;

//create voice object

if (strTranslatedText != null)

{
SreviceResult = strTranslatedText;
}
else
{
SreviceResult = "Unable to process this Sorry.";
}
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Voice.Speak(SreviceResult);

TranslateSummaryObj.Chi = thirdLanguagel;
TranslateSummaryObj.Eng = SreviceResult;
//Response.Write("<h1>" + translatedText + "</h1>");
if (string.IsNullOrEmpty(SreviceResult))

//this.ErrorMessage =
Westwind.Globalization.Resources.Resources.InvalidSearchResult;
return null;

}
}
catch (Exception ex)
{
// MessageBox.Show(ex.Message);
}

}

SreviceResult = null;
return View("Index", TranslateSummaryObj);

public ActionResult DetectMethod(TranslateSummary tsD) {

LanguageDetector 1d = new LanguageDetector();

string lanCode = 1d.Detect(tsD.TextToIdentift);

if (lanCode == null) throw new Exception("Cannot detect language");
string languageNaturalName = 1ld.GetLanguageNameByCode(lanCode);
TranslateSummary TranslateSummaryObjL = new TranslateSummary();
TranslateSummaryObjL.Language = languageNaturalName;

return View("Index", TranslateSummaryObjL);

}

namespace TranslationD.DAL

{
using System.Data.lLing;
using System.Data.Linqg.Mapping;
using System.Data;
using System.Collections.Generic;
using System.Reflection;
using System.Ling;
using System.Linq.Expressions;
using System.ComponentModel;
using System;

[global::System.Data.Ling.Mapping.DatabaseAttribute(Name="HinglishSlang")]
public partial class DictionaryDataContext : System.Data.Linq.DataContext

{

private static System.Data.Linqg.Mapping.MappingSource mappingSource
AttributeMappingSource();

#region Extensibility Method Definitions
partial void OnCreated();
#endregion

new
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public DictionaryDataContext() :

base(global: :System.Configuration.ConfigurationManager.ConnectionStrings[ "HinglishSlang

ConnectionString"].ConnectionString, mappingSource)

{
}

OnCreated();

public DictionaryDataContext(string connection) :
base(connection, mappingSource)

{
}

OnCreated();

public DictionaryDataContext(System.Data.IDbConnection connection) :
base(connection, mappingSource)

{
}

OnCreated();

public DictionaryDataContext(string connection,
System.Data.Linqg.Mapping.MappingSource mappingSource) :
base(connection, mappingSource)
{

}

OnCreated();

public DictionaryDataContext(System.Data.IDbConnection connection,
System.Data.Ling.Mapping.MappingSource mappingSource) :
base(connection, mappingSource)

{ OnCreated();
}
public System.Data.Ling.Table<Dictionary> Dictionaries
{

get

{

return this.GetTable<Dictionary>();

}

}

}

[global::System.Data.Ling.Mapping.TableAttribute(Name="dbo.Dictionary")]
public partial class Dictionary

{
private string _Hindi;
private string _English;
private long _Id;

public Dictionary()

{
}

[global::System.Data.Ling.Mapping.ColumnAttribute(Storage="_Hindi",
DbType="VarChar(2000)") ]
public string Hindi

{
get
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return this. Hindi;

}

set

{
if ((this._Hindi != value))
{

this. Hindi = value;

}

}

}

[global::System.Data.Ling.Mapping.ColumnAttribute(Storage="_English",
DbType="VarChar(MAX)")]

public string English

{
get
{
return this._ English;
}
set
if ((this._English != value))
{
this. English = value;
}
}
}

[global::System.Data.Ling.Mapping.ColumnAttribute(Storage="_1d",
AutoSync=AutoSync.Always, DbType="BigInt NOT NULL IDENTITY", IsDbGenerated=true)]
public long Id

{
get
{
return this._Id;
}
set
{
if ((this._Id != value))
{
this. _Id = value;
}
}
}

}
}
using System;
using System.Collections.Generic;
using System.Linqg;
using System.Web;

namespace TranslationD.DAL

{

public class DictionaryDb

{
public Dictionary<int,string> HindiDict;
public Dictionary<int,string> dict;

public void prepareEDb()
{

dict = new Dictionary<int, string>();
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}

public void prepareHdb()

{
HindiDict = new Dictionary<int, string>();
}
Dictionary<int, string> getEngDb()
{
return HindiDict;
}

public Dictionary<int, string> getHinDb() {
return dict;

}
public string SplitFunc(string thirdLanguagel)
{
string _atch = "";
int key = 0;
string Rec = "";
thirdLanguagel = thirdLanguagel.Trim();
key = HindiDict.FirstOrDefault(hword => hword.Value == thirdLanguagel).Key;
Rec = dict.FirstOrDefault(word => word.Key == key).Value;
if (Rec != null)
{
return Rec;
}
else
{
string s = thirdLanguagel.Split(' ')[0];
string ss = thirdLanguagel.Substring(s.Length).Trim();
key = HindiDict.FirstOrDefault(hword => hword.Value == s).Key;
Rec = dict.FirstOrDefault(word => word.Key == key).Value;
if (Rec != null){if (ss == "")
_atch += Rec;
else
_atch += String.Format("{0} {1}", Rec, SplitFunc(ss));}
else
{
if (ss == "")
_atch += s;
else
_atch += String.Format("{0} {1}", s, SplitFunc(ss));
}
return _atch;
}
}
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