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ABSTRACT

We live in a world where all our daily works run in and around with Mobiles. In a Mobile-centric era, the
Android Developers need to build the latest Android Applications and be in pace with the fast-growing Mobile
World and to meet the business needs. For meeting global business needs, Android Applications need to include
machine Learning techniques to make themselves more efficient. To include the Machine learning Techniques
into Android Applications, it requires a lot of analysis, research and expertise. There are various approaches for
implementing Machine learning into mobile Applications. One of the efficient ways is to Developing an API
(Application Programming interface) using Firebase which provides flexibility to the developers to import
Machine Learning Models. Google Firebase provides many more inbuilt TensorFlow Light, Machine Learning
models that can be added using the provided Dependencies. So, in this paper we present an approach for
developing Machine Learning application and it’s testing using Firebase ML KIT and TESTLAB.
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INTRODUCTION

As business requirements, analytics and user satisfaction are the top most priority for any industry, capabilities
of technologies such as Machine Learning, Cloud and Android are to be integrated and served to users in a
very flexible, compatible way i.e. in a hand-held device like a mobile phone. According to the latest figure’s
androidhasmorethan82%ofthemarket shareinthesmartphonemarketandmorethanonebilliondevicesare powered
by the Android operating system. Android Applications can be enriched with many new features
whenweprovidethem withthefunctionalitiesofMachine Learning.ForanAndroiddeveloper,managingboth
Android and ML may or may not be possible. So, for this sake google introduces FIREBASE where firebase
helps mobile and web app teams succeed in designing betterapplications.

Google Firebase comes up with a mobile SDK, Machine Learning (ML) Kit which brings Google’s machine
learning proficiency to all kind of Mobile Applications in a very simple yet efficient package. Out of all the
services provided by the Firebase, Image Text Extraction service is a very popular service. Image Text
Extraction service provided by the Firebase can be used in identification of text in an image. It is done using
Machine Learning Techniques provided by the Firebase API. This API labels the user-clicked images & extracts
the text out of it. This text can then feed as input to various other Applications.

Guido Albertengo [1] 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. Chunnu Khawas and Pritam Shah [2] explain about
services offered by Google Firebase. It tells us how Firebase uses JSON (JavaScript Object Notation) format
for storingdatainthedatabase.TheWriterexplainshowcloud-basedinfrastructureisprovidedfortestingapps. 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 usin
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making Android Applications faster and efficient as no PHP is required.
https://firebase.google.com/docs/ml-kit/android/translate-text/ [3], these docs tell about how to add firebase to
android project. This also includes the Available libraries for android. It gives a brief intro about Add Firebase
using the Firebase Assistant and Adds Firebase using the Firebase console, In this docs we also give the
implementation of Translate text API by adding required methods like translate() method and required
dependencies for the ML Kit Android libraries to your module

OBJECTIVES

The main objective of paper is to simplify the implementation of machine learning models in mobile
applications. Image text extraction can recognize Latin-based languages which helps extracting
incomprehensible text out of images. This text can later be used for translation, serving various other purposes.

METHODOLOGY

ML Kit’s on device ImageTextExtraction (Recognize text) Dependency is used to extract the user-input text
which can later be used for language identification and translation. The Cloud Recognize text API in ML Kit
currently can extract user-input text out of document, images and pictures. This API also has the capability to
recognize many other Latin texts like Romanized, Hindi, Japanese, and Chinese etc.

Note: On Device app only extract English which doesn’t required internet.

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 latestversion.
»  Targets API level should be 16 (Jelly Bean) orlater.
* 4.1 or later Gradle should beused.
*  Setup adevice or emulator (for 16 G.B RAM PC) for running app or else deploy via USBport.
*  Google account should be used to Sign in to theFirebase.

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 additionalconfiguration.

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 Firebaseproject:

Step 1: Register your app withFirebase.
*  Open Google Firebase & now go to the FirebaseConsole.
*  Click on addproject.
*  Now enter a name for the PROJECT name and then click oncontinue.
*  After creating a project in the Firebase, click on the android icon available on thescreen.

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 firebaseinstructions.
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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 reference’s module.

1. 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 thedependencies

repositories {

google() /Maven

jeenter()

}dependencies {

classpath 'com.google.gms:google-services:4.3.2' // Google Services plugin

allprojects {
repositories {
google()
jeenter()

}

}
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.

1. Now we need to sync our app so that all the dependencies have the necessaryversions.
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 AndroidStudio.

2. Click on Tools and then Firebase to open the FirebaseAssistant.

3. Select Connect to Firebase to register our app with an existing or a new Firebase project and
automatically add the required files and code to your AndroidProject.

4. All the plugin versions should be up-to-date. Theseinclude:
»  All the Project-level Gradle file and Google Services plug-inversion.
*  All the App-level Gradle file and Firebase Android LibraryVersions.

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 theFirebase.

Google’s Maven repository should be 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 GradleFile:

The dependencies are:
+ implementation'com.google.firebase:firebase-ml-vision:18.0.1'
+ implementation'com.google.firebase:firebase-analytics:17.2.2'



Vol-4 Issues 03, March -2020 ISSN: 2456-9348
Impact Factor: 4.520

IJETRM

International Journal of Engineering Technology Research & Management

And the plug-ins are:
apply plugin: 'com.google.gms.google-services'

[ Android Studio ]—~ Gradle File (Applications)
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Fig. 1: Firebase ML Model Architecture

From the Fig. 1, in this architecture, the Google Experts built ML models these ML models are introduced in
Firebase TensorFlow Lite then these models are converted into TensorFlow Lite models. For each model ML
Kit provides dependences, now ML Kit is integrated into Android Studio through using Firebase which acts as
a mediator. By this, Gradle File (Applications) add the dependencies for the Firebase products that you want to
use in your app which is available in the Android Studio.
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Fig. 2: Firebase Text Recognition Block Diagram
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From the Fig.2, First, we start with a bitmap of the selected images, then we have to initialize a
FirebaseVisionlmage object, passing the bitmap to the constructor. A FirebaseVisionlmage represents an
image object that can be used for both on-device and cloud API detectors. From there, we have to process the
image using FirebaseVisionText Recognizer, which is an on- device or cloud text recognizer that recognizes
text in an image then we have to call Process Image on the FirebaseVisionlmage on the FirebaseVisionlmage
as a parameter. By using an OnSuccessListener to determine when detection is complete. If successful, we can
access a FirebaseVisionText object which is recognized text in an image. Finally passing a FirebaseVisionText
from an OnSuccess function to a function to process the text and displayed on the screen. For code and other
info visit Firebase docs and codelab.

TEST LAB: Firebase test Lab provides cloud-based infrastructure for testing Android apps. You can use Text
Lab for a limited number of daily test executions on the Spark plan. To use Test Lab without daily quota
limits, you must upgrade to the Firebase Blazeplan.

Firebase Test Lab lets you run the following types of tests:
e Test with the Firebaseconsole
+  Test with the gcloudCLI
*  Run a Robotest
*  Run a Game Looptest
*  Take screenshots in atest
*  Test on availabledevices

[ Build Apk File ]

[Upload to Firebase Robo test ]

l

[Select the Physical Devices in Cloud ]

|

Select API level

. 7
' ™\
Run Robo Test
L 7

Robo, Logs, Screenshots,
Videos, Performance

\

Fig. 3: Robo Test
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RESULTS AND DISCUSSION

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. Recognize text API in Google Firebase accepts image as an input and gives
available text in image as an output user can use this for translating and other purposes. It also Recognize the
non-Latin based languages if we use cloud API.
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CONCLUSION

As global needs and expectation from Mobile applications are rising, it is very essential to satisfy users with all
the features and capabilities in a hand held device. We require "Machine learning" to meet the global
expectations, so understanding it is very necessary. But to have good understanding of machine learning is not
easy. Lot of research exercise is to be done before using them. So to overcome this problem, we can use
"Firebase" a google product for the backend which has inbuilt ML kit products/packages to develop "Image
Text Recognition" API.

We can integrate ML Competence in our App through ML kit and thus saving a lot of time and provide the
efficient solution for our problem. Hence, an Android Developer now need not learn Machine Learning
Algorithms and can focus on Android Application development. Firebase also has TestLab with capabilities of
testing mobile apps in all the aspects. It hence helps organization to reach the business standards with very
little effort and highefficiency.
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