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ABSTRACT 
A Language can be defined as the means for communicating our ideas, our thoughts either orally or in written. 
Language is the most essential tool without which any Social Action is impossible. Over 6,500 diversified 
languages are spoken and used across the globe. When we scrutinize the number of languages spoken in a 
medley like India, Language Census of India 2011 reveals that there are 121 languages and 270 mother tongues 
spoken and practiced in our country. This heterogeneity in the Languages expresses the concern for 
understanding and recognizing various languages. Hence, it is very important to identify the language and 
understand the language. The process of recognizing and understanding the language is called Language 
Identification. Language Identification is essential in real-world problems where we have a user-provided text 
whose language is not known. This paper elucidates the process of Language Identification by employing 
Google Firebase’s Machine Learning (ML) Kit’s Language Identification Application Program Interface (API). 
ML Kit’s on-device Language Identification API assists us to determine the language of the user-provided text 
and also compute the Confidence scores of all possible languages for the user-provided string. ML Kit’s 
Language Identification API has the potential to determine the language of the string in 103 distinct languages 
in their native scripts. Language Identification API is used for developing a Language Translator Application. It 
identifies and analyses the language of the text entered by the user and then by adopting Language Translation 
API, the string of user-input text is converted to the user’s desired language output. 
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INTRODUCTION 
India is a medley with a population of 1.38 billion diversified people speaking and practicing 121 languages and 
270 mother tongues. Hence, India has the practice to maintain the same document in different languages. This 
heterogeneity in the Languages expresses the concern for understanding and recognizing various languages. 
Thus, it is of utter dire to identify and understand the language. The method of recognizing and understanding 
the language is called Language Identification. It is the process of determining which language, given content is 
in. Language Identification is very essential as the user-provided text often doesn’t come with any language 
information. Language Identification API in the above scenario should process large volumes of documents line 
by line which may be multilingual. After determining the language of the text document, it can be converted to 
the user-required language using Language Translation Application. This task of Language Identification can be 
done using various approaches like using Machine Learning.  
One such easiest approach is using Google Firebase. Firebase is a platform where developers can build mobile 
and web-apps and bring the power of Google’s Machine Learning Expertise into Android Applications. Firebase 
depends on Google Cloud Platform and today it has developed itself into next-generation app-development 
platform giving support for building Mobile and web-apps. Firebase provides various functionalities and tools to 
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build high quality, efficient android applications and earn money. Firebase helps us in building apps faster and 
easily, without focusing on managing the underlying infrastructure. As Firebase makes use of Google Cloud 
Platform, it can scale automatically even for the largest applications. 
One of Google Firebase’s service is the ML Kit. Machine Learning (ML) Kit is a Mobile Software Development 
Kit (SDK) which brings in the Google’s competence in the field of Machine learning to all kinds of Mobile OS 
apps in a very efficient and easy-to-use package, thus enhancing the application with many dynamic features. 
Android Developers now need not have experience in the field of Machine learning and can readily implement 
the machine learning functionalities in just a few lines of code. ML Kit SDK provide a variety of other 
dependencies including Language Identification, detecting faces, labelling images, recognizing landmarks. This 
SDK can be used either on-device or on a cloud. 

 
Fig 1: Firebase ML Model Development 

 
Guido Albertengo says that the Firebase Cloud messaging service, a service offered by Google Firebase. The 
Author tells that Firebase is a backend-as-a-service (BaaS) which grew up into a next-generation app-
development platform on Google Cloud Platform. It also focusses on Firebase Cloud Messaging as service, so it 
explains how Google Firebase requires fewer resources in terms of time, development cost and infrastructure. 
Google Firebase provides us with Software development kit (SDK) and Application Program Interface (API) so 
that the developer again doesn’t need to define low-level programming logic. In this paper, the author also tries 
to tell that all Firebase services are cloud-based, mobile applications, so data exchange takes place directly 
without the use of dedicated servers [1]. Chunnu Khawas and Pritam Shah explain about services offered by 
Google Firebase. It tells us how Firebase uses JSON (JavaScript Object Notation) format for storing data in the 
database. The Writer explains how cloud-based infrastructure is provided for testing apps. This includes ML Kit 
Beta version used for developing Language Identification Android Application. The Author also summarizes 
some of the topics including adding Firebase to our Application adding required dependencies and giving 
appropriate permissions. This paper also tries to tell how Google Firebase helps us in making Android 
Applications faster and efficient as no PHP is required [2]. https://firebase.google.com/docs/ml-kit/identify-
languages tell us how a user-input text’s most likely language is determined and confidence scores for user-
input text’s possible languages are evaluated using ML Kit. They explain us key capabilities of ML Kit’s 
Language Identification API. These docs explain how cloud-based infrastructure is provided for testing apps. 
This includes ML Kit Beta version used for developing Language Identification Android Application. These 
docs also gives implementation of Language Identification API by adding required dependencies and required 
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methods like the identifyLanguage() method. In this docs, we also discuss evaluation of confidence scores of 
language using identifyAllLanguages() method [3]. 

OBJECTIVES 
The main objective of this research paper is to provide solution to the problem of heterogeneity among the 121 
Languages and 270 mother tongues spoken in India. This heterogeneity raises the concern for recognizing and 
identifying various languages. Language Identification API provided in the Google Firebase can hence be an 
excellent ally of all the solutions, solving this Issue.  

 
METHODOLOGY 

ML Kit’s Language Identification Dependency is used to identify the language of the user-input text. 
Confidence scores can be determined, we can also get the user-input text's most likely language out of all the 
languages possible for the text. This Language Identification API in ML Kit currently can recognize user-input 
text in almost 103 different languages. This API also has the capability to recognize many other texts like 
Romanized, Hindi, Japanese. 
 
Before we begin:  
1] If we haven't already, we need to add Firebase to your Android Project. 
Integrating Firebase to our Android Project: 
Prerequisites:  
•  Android Studio is to be installed or if present, update to the latest version. 
•  Targets API level should be 16 (Jelly Bean) or later. 
•  4.1 or later Gradle should be used. 
•  Set up a device or emulator (for 16 G.B RAM PC) for running app or else deploy via USB port. 
•  Google account should be used to Sign in to the Firebase. 
Our Android App can be connected to the Firebase using one of the two-options: 
 
Option 1: Firebase console setup workflow can be used (recommended). 
Option 2: Android Studio Firebase Assistant can also be used, but it requires additional configuration. 
 
Option 1: Adding Firebase using Firebase Console:  
Adding Firebase through console requires two tasks to be performed i.e. we need to download Firebase Config 
Files from the console, and then add them into Gradle in the form of dependencies. 
 
Registering app to a Firebase Project: 
Step 1: Register your app with Firebase. 
•  Open Google Firebase & now go to the Firebase Console. 
•  Click on add project. 
•  Now enter a name for the PROJECT name and then click on continue. 
•  After creating a project in the Firebase, click on the android icon available on the screen. 
 
Now give the package name of the android application (i.e.  com.example.Appname) and then enter SHA-1 
(recommended) which is available in the Gradle file at top-right in Android Studio code panel. Open it, you will 
get subfolders. Go to appandroidsigningReports, DoubleClick on it. Then select SHA-1 from Run 
Console. Paste it in Firebase. Now add the dependencies in Android Studio as per the firebase instructions. 
Also, download the google.json file and paste it in project level app and complete the process as per firebase 
instructions //for more info visit firebase docs in the references module. 
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We can enable Firebase Products in our app by adding the google-services Plugin to our Project level Gradle   
file(build.gradle). We also need to check whether we have got Google’s Maven repository (google()) in  
Project Level Gradle file which should be inside the repositories and allprojects repositories. Add Google 
Services plugin (classpath 'com.google.gms:google-services:4.3.2')  inside the dependencies.  
 
repositories{ 
google()  //Maven 
jcenter() 
}dependencies { 
classpath 'com.google.gms:google-services:4.3.2'  // Google Services plugin 
} 
allprojects { 
    repositories { 
        google() 
        jcenter()      
    } 
} 
Now go to app level build.gradle and add apply plugin: ‘com.android.application’ at bottom of the file. 
Step 2: Add Firebase SDKs to your app 
We need to add the dependencies for the Firebase product that we want to integrate in our app. It is to be added 
in our module (app-level) Gradle file (usually app/build.gradle) as per instructions in the Firebase Console. 
Note: Some Firebase SDKs for Android offer an alternative Kotlin extensions library. 
Now we need to sync our app so that all the dependencies have the necessary versions. 
Logs in the device will now display the Firebase Verification that Initialization is complete. When we run our 
app on an emulator with network access, Firebase Console will notify us that we have successfully connected 
our app to the Firebase. 
 
Option 2: Adding Firebase with the Android studio Firebase Assistant: 
Necessary Firebase Files are added into the Gradle and our app is registered with a Firebase Project all from 
within Android Studio using Firebase Assistant. 
Caution: All the Firebase dependencies and settings should be configured and built correctly. 
1. Open your Android project in Android Studio. 
2. Click on Tools and then Firebase to open the Firebase Assistant. 
3. Select Connect to Firebase to register our app with an existing or a new Firebase project, this adds the 
    required files and code to your Android Project.        
4. All the plugin versions should be up-to-date. These include: 

 All the Project-level Gradle file and Google Services plug-in version. 

 All the App-level Gradle file and Firebase Android Library Versions. 

5. Now, we need to sync our app in order to make sure that all dependencies are synced to the latest-version. 
6. Lastly, we should run our app to check the connection to the Firebase. 

After Firebase is successfully integrated to the Android App, see that Google’s Maven repository is also 
included in both buildscript and allprojects sections in build.gradle file at project-level.We now need to add ML 
Kit Android library dependencies to app-level Gradle File:  
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Required dependencies are:  
 
implementation 'com.google.firebase:firebase-ml-natural-language:22.0.0' 
 implementation 'com.google.firebase:firebase-ml-natural-language-language-id-model:20.0.7' 
 
Required plug-ins are:  
 
apply plugin: 'com.google.gms.google-services' 
 
Identify the language of a string: 

For the process of Language Identification for a string, first get an instance of a predefined-class in Android        
i.e. FirebaseLanguageIdentification, and then pass the user-input string to the pre-defined 
identifyLanguage() method. 

If the identifyLanguage() Method call succeeds, then a BCP Language Code is passed. This BCP-47 Language 
Code indicates the language of user-input text. If the application is not able to identify the language of the string, 
then it returns a value of ‘und’ which means undetermined. 

ML Kit’s Language Identification API will return a value of ‘und’ only when it gets the Confidence score for a 
user-input text less than 0.5. If all the languages fail to meet this threshold then list containing ‘und’ will be 
returned. This threshold value can be changed by creating object of a pre-defined class 
FirebaseLanguageIdentificationOptions and then passing it to getLanguageIdentification() method. 

Note: ML Kit’s Language Identification API can’t identify multiple languages in the same user-input string. It 
returns the confidence scores of the string assuming that the entire string is in same language. 

 

Fig 2: User-Input Text Language Identification Block Diagram 
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RESULT AND DISCUSSIONS 
Machine Learning, Natural Language Processing is in it-self a deep subject, as an Android Developer, it is very 
difficult for understanding every algorithm and evaluating the result of the algorithm and study this result for 
using it in the Android Application. But this can be made easy with Google Firebases' Machine Learning (ML) 
Kit. ML Kit provides us with many API’s which can be used by Android developer by importing the required 
dependencies. Thus, this is the best approach for creating faster, secure and better applications implementing 
Machine Learning concepts. Language Identification API in Google Firebase accepts user input-text and gives a 
list of probable language which user input-text can belong. It also estimates the Confidence-level of each of the 
probable language. 
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CONCLUSION 
Hence, Machine Learning (ML) Kit’s on device language identification Application Program Interface (API) in 
Firebase can be used to determine the language of a string of a text and get Confidence Scores for all user-input 
text’s possible languages which usually doesn’t come with language details. Thus, an Android Developer need 
not learn Machine Learning Algorithms and can purely focus on Android Application development. At present, 
Language Identification ML Kit’s API provided in the Firebase can recognize text in 103 different languages in 
their original scripts. Many other texts can also be recognized. Thus, this API proves to be very useful in 
Language Translation API. 
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