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Translation of English to Maguindanaon in Android.

COLLEENE MAY MARIE M ESCARLAN, Ateneo de Davao University
JENNIFER PERKEEN A. LI, Ateneo de Davao University

ABSTRACT

In this paper, the proponents proposes translation of English to Maguindanaon dialect in Android
platform. There will be four steps in this project. Voice input is acquired through a built-in
microphone then it will be process to the Android Speech Recognizer after the word or phrase is
identified, it will match word or phrase then lastly it will translate the speech.

General Terms: Terms Automatic Speech Recognition (ASR), Android, Speech to Text, Machine
Translation

Additional Key Words and Phrases: Speech Recognition, Feature Extraction, Fast Fourier
Transform (FFT)

1. INTRODUCTION

1.1 Background of the Study

Maguindanaon is among the indigenous spoken dialect in Mindanao. Many settlers in Mindanao
doesn’t understand it thus, in result creating a communication gap between a Maguindanaon and a
non-Maguindanaon speaker. It is also challenging to learn it because a person learns it through
observation and socialization which would take time to master. This would hinder speakers of two
different dialects to communicate, as a consequence, both of them cannot express properly the

words they want to express.
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In today’s modern age, speech translation has made communication easier by translating the
spoken words or phrases into another language. This is through accepting voice recording as input
and translating it into desired language. Mobile speech translation is also challenging to

implement as processing time and database capacity limits it.

1.2 Problem Statement

The main problem of this study is the accuracy of speech recognition. Translation using speech
recognition is a very complex problem because performance of speech recognition is evaluated by
its accuracy.

The specific problems of the study are as follows:

(1) Will the application provide the correct pronunciation of translated text?

(2)How can we implement speech recognition with speech matching from a database in

Android?

(3) How can we implement the Maguindanaon words database in Android?
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1.3 Objectives

The main objective of this study is to develop a mobile application that will recognize speech,

translate it and pronounce it properly.

The specific objectives of the study are as follows:

(1) To provide the correct pronunciation of the translated text.
(2) To implement speech recognition in Android.

(3) To implement Maguindanaon words database in Android.

1.4 Significance of the Study

This study would help a non-Maguindanaon person have a conversation with a Maguindanaon
person because they can understand each other. This study would also give the user a
Maguindanaon equivalent of an English word that would aid the Maguindanaon speaker have an
idea what the user is trying to mean. This would provide a practical benefit to those who wants to
learn an ethnic dialect because one does not need to hire a personal translator which would be
quite expensive. This study would also allow the user to bring the translator anywhere he goes
because it is a portable translator that can be installed in smartphones with an android-based

platform.
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1.5 Scope and Limitations

This study’s scope is translation of English language to Maguindanaon dialect with correct
pronunciation of the translated text. The input of the application will be English words or phrases
through speech and then, the output will Maguindanaon words or phrases in the form of text and
it also includes the correct pronunciation of the words or phrases. This study will focus on
smartphones with android-based platform. This study will only cover words and phrases which
are conversational that are commonly used for daily communication due to limited processing
power of smartphones. The translation is only one-way. The type of speech recognition to be
develop is a speaker-independent which is designed to operate for any kind of speaker.

While the study’s limitation is that it doesn’t work without an internet connection and the
translation speed depends on the speed of the internet connection. Also our database contains a
limited amount of words. Another limitation is that it doesn’t work well in a noisy environment.

In a noisy environment the result of the user’s input through voice is affected.

2. REVIEW OR RELATED LITERATURE

2.1 Translation Algorithm English to Kankanaey

In this Paper, the proponents discuss about the native dialect translated to English. They

discuss Kankanaey is one of the indigenous languages and Kankanaey is widely used by people
8



Translation of English to Maguindanaon in Android 1:2

from the Cordillera specifically from the Mountain and Benguet Provinces. Learning the
language is difficult since there are no published books intended for learning. The proponents
presents the theories and concepts that were adopted in the design and implementation of the
translation algorithm for English to Kankanaey language using the statistical machine translator
and dictionary based algorithm. It also discuss the advantages and disadvantages of the
developed translation algorithm to other existing translation algorithms in terms of English to

Kankanaey.

2.2 Speech to text Conversion using Android Platform

In this study, the proponents developed an application called VVoice SMS that allows a user to
record and convert spoken messages into a SMS text message. The Speech Recognition is done
via the Internet wherein the words are retrieve from the Google’s server. In their system acquires
speech at run time through a microphone and processes the sampled speech to recognize the

uttered text. Proponents developed this on android platform using Eclipse workbench.

2.3 Implementing SRI’s Pashto Speech to Speech translation system on a smart phone
In this study, the proponents are implementing SRI’s UMPC (Ultra mobile PC platform)-based

Pashto speech-to-speech (S2S) translation system on a smart phone running the Android operating

system. It is also stated in this study that Android has less than system memory and significantly
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low processing speed with 15% loss of system accuracy. This study’s user interface for the smart

phone displays the speech recognition result, translation and optional backtranslation.

3. METHODOLOGY
3.1 EVALUATION
The process of evaluating the system is based on the result of the user testing to be
conducted. There will be several questions to be formulated to be answered by the chosen people
to test the system. The formula for the computation of results would be:
e Mean rating of the questions answered per user
Formula of this is:
N = number of questions
X = score/rating per question

X = Mean rating

X=>X/N

e Mean rating of the questions per criteria
N = number of question per criteria
X = score/rating per question
X = Mean rating

X=YX/N

10



Translation of English to Maguindanaon in Android 1:2

3.2 Accuracy

3.2.1 Confusion Matrix

A confusion matrix is a table that is often used to describe the performance of a classification
model on a set of test data for which the true values are known.

Basic terms of the confusion matrix:

e True positives(TP) - These are cases in which we predicted yes and the
results are yes/true.

e True negatives(TN) - These are cases in which we predicted no and the
results are no/false.

e False positives(FP) - These are cases in which we predicted yes and the
result showed a no/false. (Also known as a “Type I error.”)

e False negatives(FN) - These are cases in which we predicted no and the
results showed a yes/true. (Also known as a “Type II error.”)

This is a list of rates that are often computed a confusion matrix:

e Accuracy: Overall, how often is it correct?
o (TP+TN)/total *100=__ %
e Misclassification Rate: Overall, how often is it wrong?
o (FP+FN)/total *100=_ %
o equivalent to 1 minus Accuracy
o also known as “Error Rate”

11
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3.3 Conceptual Framework

1.) The user would input the desired phrase or word to be translated via voice input.

2.) The Recognizerintent would capture the input and send it to the Google server.

3.) After, the RecognizerIntent would fetch the result from the Google server.

4.) Then, the Recognizerintent would return it to the same activity.

5.) Check if the word/s or phrase/s exists in the dictionary.

6.) If it exists then it would translate.

7.) If the word/s or phrase/s doesn’t exists then it would return those word/s or phrase/s.

Android Word(s) /
| Speech = Phrase
nput Recognition Matching

Voice }

Word
Matched

Return

Input —— Mismatch —

Match
Database

(Salite)

Translation

Transiated
Output

12



Translation of English to Maguindanaon in Android 1:2

3.4 User Interface

Maguindanao

e

’ Start Translation ‘

About Maguindanaon [
Speak Here

e ! i I o |

Figure 1- user interface
3.5 Database

The proponents used SQLite in building the database. SQLite is lightweight, embedded
server-less database in Android and a powerful and lightweight relational database engine
available to all applications. SQL.ite is also prepackaged on Android and does not to require to
database installation or administration. SQLite supports standard relational database features like

SQL syntax, transactions and prepared statements. SQLite is embedded into every Android

13
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device. Using SQL.ite database in Android does not require a setup procedure or administration of
the database. You only have to define the SQL statements for creating and updating the database.
Afterwards the database is automatically managed for you by the Android platform. In the
proponent’s thesis project they have set an id which is auto-increment then in every id there is an
English word or phrase and its Maguindanaon word or phrase equivalent and the URI which
contains the Maguindanaon word or phrase audio file that would play after each process of the
translator is done. In building the database of the translator program, the proponent’s used English
words and phrases with an equivalent Maguindanao words and phrases and pre-recorded audio

file of Maguindanaon words and phrases they got from their sources.

14
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englishWord mgWord audioAddr

Filter Filter Filter Filter

1 one isa android.resource://com.example.jperkeenli.maguindanaon_translator/raw/isaone

2 two dua android.resource://com.example.jperkeenli.maguindanaon_translator/raw/dua_two

3 three telu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/telu_three

4 four pat android.resource://com.example.jperkeenli.maguindanaon_translator/raw/pat_four

5 five lima android.resource://com.example.jperkeenli.maguindanaon_translator/raw/lima_five

6 six nem android.resource://com.example.jperkeenli.maguindanaon_translator/raw/nem_six

7 seven pitu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/pitu_seven

8 eight walu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/walu_eight

9 nine siyaw android.resource://com.example.jperkeenli.maguindanaon_translator/raw/siyaw_nine

10 ten sapulu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/sapulu_ten

1 fifteen sapulu endu lima | android.resource://com.example.jperkeenli.maguindanaon_translator/raw/sapuluendulima_fifteen

12 twenty duapulu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/duapulu_twenty

13 thirty telupulu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/telupulu_thirty

14 forty patpulu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/patpulu_forty

15 fifty limapulu android.resource://com.example.jperkeenli.maguindanaon_translator/raw/limapulu_fifty

id englishWord mgWord audioAddr

Filter Filter Filter Filter
246 sweetheart tayan android ple.jp i i n_t
247 i'm fine mapiya ako bun android. /lcom keenli 1aon_| _ako_bun_imfine
248 how are you ngiy betad nengka android 1aon_{ giy_betad_nengka_ho...
249 i like you galingyan ko seka android.resoL Ji 1aon_{ ingyan_ko_seka_ilike...
250 you are beautiful manisan ka android /lcom. jperkeenli i on_t isan_ka_yc
251 good morning mapiya mapita android. /lcom. j li i aon _mapita,
252 good afternoon mapiya malulem android. J i on_1 ! _gooda...
253 good evening mapiya magabi android /lcom. ple.jperk li. maguif on_| apiya_magabi_goodev...
254 my name is nyako ngalan na si android. /lcom. jperk li 1aon_{ )_ngalan_na_si_m...
255 me saki android. 1aon_| i_im_me
256 im saki android. 1 i_im_me
257 mine laki android /lcom, ple.jperk li i on_t i_mine
258 yours leka android. /lcom. j | indanaon_{ _yours_your
259 your nengka android. ://com. ple.j g 1 gka_ina
260 iam saki si android /lcom. ple.jp 1aon_t i_si_iam

4. THEORETICAL BACKGROUND

15
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4.1 Audio Processing
4.1.1 What is speech processing?

Auditory Processing is a natural process of taking in sound through the ear and having it
travel to the language area of the brain to be interpreted. This deficit is present despite having
normal hearing.

4.1.2 What is automatic speech recognition?

Automatic speech recognition (ASR) can be defined as the independent, computer-driven
transcription of spoken language into readable text in real time (Stuckless, 1994). ASR is
technology that allows a computer to identify the words that a person speaks into a microphone or
telephone and convert it to written text.
4.1.2.1 Android API (Recognizerintent)

Constants for supporting speech recognition through an Intent. An Intent is most
significantly used in the launching of activities for an Android application. Constants that belongs
to the class Recognizerintent that we have used in our Android application are:

e ACTION_RECOGNIZE_SPEECH - Starts an activity that will prompt the user for

speech and it sends it through a speech recognizer

16
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¢ LANGUAGE _MODEL_FREE_FORM - Use a language model based on free-form
speech recognition. A free-form speech uses a built-in very large grammar, provided by
the recognizer, for a specific language.

e EXTRA_LANGUAGE_MODEL - Informs the recognizer which speech model to prefer
when performing ACTION_RECOGNIZE_SPEECH. It is adapted to input messages in
English.

e EXTRA_LANGUAGE - Optional IETF language tag (as defined by BCP 47), for

example “en-US”.

Code Snippets:

17
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getSpeechInput() {
Intent intent = Intent(RecognizerIntent.

intent.putExtra(RecognizerIntent. RecognizerIntent.

intent.putExtra(RecognizerIntent. Locale.getDefault())

startActivityForResult(intent

(ActivityNotFoundException a)

figure 2 — code to create the intent to start Speech Recognizer activity

onActivityResult( requestCode resultCode, Intent data)

.onActivityResult(requestCode, resultCode, data)
Bundle = Bundle()

(requestCode)

(resultCode == != data)

ArraylList<String> result = data.getStringArrayListExtra(RecognizerIntent.
.setText(result.get(0))
specialWord =

figure 3 — code to process the intent and extract the speech text from the intent.

4.2 Android Development
18
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4.2.1 Android

Android is the name of the mobile operating system made by Google. It most commonly
comes installed on a variety of smartphones and tablets from a host of manufacturers. Mobile
application development of the operating system is based on the Java language and relies on using

the software stack provided in Google android SDK (S.Holla & Katti, 2012).

4.2.2 SQLite

SQLite is a lightweight embedded server-less database in Android (W.-H, Nam, Park, &
Won) and a powerful and lightweight relational database engine available to all applications.
SQLite is also prepackaged on Android and does not to require to database installation or
administration (Lee, 2012). SQL.te supports standard relational database features like SQL syntax,

transactions and prepared statements.

4.2.2.1 SQL.ite in Android

SQLite is embedded into every Android device. Using an SQL.ite database in Android does
not require a setup procedure or administration of the database. You only have to define the SQL
statements for creating and updating the database. Afterwards the database is automatically

managed for you by the Android platform.

19
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4.2.3 Android Studio for Android Development
Android Studio is the official integrated development environment (IDE) for Android

development based on IntelliJ IDEA. It is the replacement for Eclipse.

5. RESULTS

5.1 Overall application

Respondent 1:

N=12
X=5+5+4+5+4+4+3+4+4+4+4+5
x=2XX/N

x=51/12

x=4.25

Respondent 2:

N=12
X=4+3+4+5+5+4+3+4+3+4+4+4
x=XX/N

X =3.92

Respondent 3:

N =12
X=4+3+5+5+5+5+5+5+5+5+5+5
x=2X/N

X =57/12

X =4.75

Respondent 4:
N=12

20
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X=4+3+5+5+5+5+5+5+5+5+5+5
x=2X/N
x =57/12
X =4.75

Respondent 5:

N=12
X=4+3+5+5+5+4+3+5+4+4+5+5
x=2XX/N

x =52/12

X =4.33

Respondent 6:

N=12
X=4+4+5+5+5+4+4+5+4+4+5+5
x=2XX/N

X =54/12

X =45

Respondent 7:

N=12
X=4+4+4+3+4+4+4+4+3+4+4+4
x=XX/N

X = 46/12
X =3.83

Criteria 1l Criteria 2 Criteria 3 Criteria 4
Respondent 1 14 13 15 9

21
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Respondent 2 11 14 14 8

Respondent 3 12 15 20 10
Respondent 4 12 15 20 10
Respondent 5 12 14 16 10
Respondent 6 13 14 17 10
Respondent 7 12 11 15 8

z= 86 96 117 65

Criteria 1 : Appearance
N=3

X =86

X = 86/3

X = 28.67

Criteria 2 : Features
N=3

X =96

X =96/3

X =32

Criteria 3 : Accuracy
N=4
X =117

22
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x =117/4
X =29.25

Criteria 4 : Features
N=2

X =65

X = 65/2

x =325

e Mean rating of the questions answered per user

Mean Rating per user

5
4
3
2
1
0
N Vv % ™ © A
(9 > ?/é’ Q/& Q/&' &‘o Qa& Q/&
& & N N ¥ N N
QL R & & o & &
ng—) ©@ Qgg—, ng—; ng,Q Qgg—; Qg"—)

W Mean Rating

e Mean rating of the questions per criteria

23
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Mean Rating per criteria

34
32

30

) I
26

Appearance Features

5.2 Words and Phrases

Accuracy:

(TP +TN)/total * 100 = _ %

TP -83

TN - 33

total — 139

= (83 +33)/139 * 100
=116/139 * 100
=0.83 * 100

=83%

Misclassification Rate:

(FP + FN) / total * 100 = __ %

FP—-19
FN -4
total — 139

Accuracy Overall Project

B Mean Rating

24
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=(19+4)/139*100

=23/139 * 100

=0.17 * 100

=17%

We observe that the accuracy of the speech recognition depends on the speaker’s way of
pronouncing the input word/s or phrase. In our formula of solving the accuracy and error
rate we predicted what would likely be the result during user testing. Would the output be

correct or wrong? And our basis for prediction is the way we observe on how the speaker

say/pronounce the word/s as an input.

Words should be pronounce as clearly as possible and also the environment during
speaking should be quiet because the noise could affect the quality of the result. Also the

stability of the internet connection could affect the translation process time.

6. CONCLUSION AND RECOMMENDATION

After a series of test, we concluded that translation with speech as an input has a lot of
requirements to be fulfilled which includes speaking clearly as possible, quiet
environment, and stable internet connection for a swift translation. Though the usual way
of how the user speaks is deviated in return it would guarantee a higher percentage rate of

accuracy.
25
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We also concluded that the success of this project would also depend on the capability of
the device to store a lot of files.

We recommend for those who wish to pursue a study related to translation that they should
implement an offline speech recognition because the application is more usable for it
doesn’t depend on the availability of internet connection. We suggest for them to build a
larger dictionary and to developed a text-to-speech for English to Maguindanaon so that

the application would only consume lesser memory space.
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