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Abstract

Now a days field of Artificial Intelligence and Machine Learning growing faster in
this digital era. Teachable Machine is a web based; online open source Machine Learning
classification model tool provides GUI (Graphical User Interface) and user friendly
environment for end users. Teachable Machine, a web-based artificial intelligence tool service,
was launched by Google. for teachers, students, data scientists and researchers without
technical expertise in coding. Teachable Machine is an ML and DL model development tool
without using any programming language. Teachable machine basically provides model
training such as image, audio and pose identification. In this paper we are training user
voice samples to recognize user voice to authenticate authorized user using his/her voice.
Teachable Machine gets background noise and other multiple class audio samples to train
our model. Teachable Machine can be utilized in various online transaction based application
to access or complete transactions. User voice can be recognized in real time systems. It uses
tenserflow,js library for training voice model with less response time and better accuracy
rate as compare to other existing techniques. The customized voice model can be export
by user, to utilize model in object detection. Exported model can be integrated with other
programming languages such as Android, JavaScript and P5js. It helps users to develop Al
and ML based applications for voice authentications as well as voice recognition. It can easily
and quickly classify the datasets given to it.
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1. Introduction

Google was motivated by Wekinator (Mac App) founded by Rebecca
Fiebrink in 2009. From Past few years it was noticed that the field of
Artificial Intelligence important for students and researchers. Voice Model
can be created free and easily with the help of teachable machine web tool
[1]. The voice biometric authentication model that can use unique voice
characteristics of individuals. It is using a tenserflow libraries to train and
test models. First it train the voice samples as well as background noise of
approx. 20 seconds. Then it stores voice samples of multiple classes, these
sampled are stored in database. The proposed system getting 0 to 9 digits
as voice samples. Each digit required to create a separate class. These
digits are labeled by digit value for class name. For the better accuracy rate
we have to input voice sample through headphone or microphone. It can
be used to recognize and authenticate real time audio. It doesn’t require
any account for users for creating model [2].

2. Artificial Intelligence Methodology

Artificial Intelligence falls under the umbrella of Science. and
develops machines to find out better solutions of complex and critical
problems in human like fashion. Artificial Intelligence based technologies
are the future of upcoming next generation. It is uses in various fields like
engineering, medical, finance, research and education etc. Al is a trained
machine, which behave or work like a human brain in decision making
and critical thinking Ex Alexa. Al based technology is present and future
generation of computers which are more helpful in innovations and
discoveries such as detecting disease and designing driverless cars [3].

Machine Learning : ML is a subset of Al Technology. Machine
Learning plays an important role to achieve Artificial Intelligence Ex.
Spam Detection [4].

3. Existing System

Existing voice biometric authentication technique uses MFCC (Mel
Frequency Cepstral Coefficients) and LPCC (Linder Predictive Cepstral
Coefficients) for feature extraction. training voice model. Gaussian Mixture
Model(GMM) model is used for training voice model.
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4. Machine Learning Voice Model Framework

We can design a audio model using machine learning algorithm. The
Machine Learning voice model framework is illustrated in Figure 1.

Machine Learning

Complete Data Set —————s Testing Data
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Figure 1

Machine Learning voice model framework

Machine Learning v/s Deep Learning v/s CNN

In below given Figure 2 Both the techniques are used in object
detection but Machine Learning framework contains separate steps for
feature extraction and classification on the other hand Deep Learning
process having middle step which is combination of both Feature
extraction and classification of object[5][6]. In CNN there are five main

stages to train a model but in Machine Learning model can be trained in
three main stages[7].

| CNN | | TeacrasLe macking Machine Learming
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1. Load libraries 1. Load data 0‘ 0 av]
Fuanmrm Output
2. Load data 2. Train Model
3. Build Model 3. Test Model Deep Learning
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Feature extraction « Classiication Output
Figure 2

ML v/s CNN v/s Deep Learning

Note: (Source URL : https:/ /www.softwaretestinghelp.com/data-mining-vs-machine-
learning-vs-ai/)
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5. Research Methodology

The proposed Teachable Machine Learning Audio Model is divided into
three main categories

A. Creating New Project

Input Voice Data

Training Voice Model

Save and Export Voice Model
Download Audio Model

Integrate Voice Model on Web Page

OmE YN ®

System Performance Analysis

A. Creating New Project: To create new project in teachable machine
open URL (https://teachablemachine.withgoogle.com/) in web
browser. On the left top menu click on new project option, it shows
three types of project Image project, Audio project and Pose project.
We will start with an Audio Project as shown in Figure 3.

arus emdll SEE

Image Project Audio Project Pose Project
Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam.
microphone.
Figure 3

Machine Learning model categories

Note : (Source URL : https:/ /teachablemachine.withgoogle.com/ )

B. Input Voice Data: In this stage user speaks digits ie 0,1,2,3,4,5,6,7,8,9
each class for each digits. An audio model required at least 20
seconds of background noise. We cannot delete or disable this
background class. Other than background class remaining classes
required at least 8 second of voice sample. Click on record button to
record user voice samples. Once the voice is recorded click on extract
sample button to extract voice samples. Click on Add Class button
to add new class in the project. Enable your microphone to access on
this website. Below Figure 4 shows voice samples.


https://teachablemachine.withgoogle.com/
https://teachablemachine.withgoogle.com/
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Figure 4

Voice samples

C. Training Voice Model: Training samples (85.0% of the samples) are
used to train the model how to correctly classify new samples into
the classes you have made. Test Samples (15.0% of the samples) are
never used to train the model, so after the model has been trained
on the training samples they are used to check the performance of
model. Now click on train model button. This may take a while to
complete the training process depend on epochs rate. By default
epochs rate is 50 in audio model. If your epochs is 60 , it means the
model you training will work throughout the entire training dataset
60 times. Teachable Machine mainly uses Tensorflow.js, a library for
machine learning in JavaScript, to train and run the models you make
in your web browser. The value epochs defines how many times the
dataset iterate through the trained model[8]. The total training time
depends on number of classes used in model. The permutation and
combinational technique is used at the time of training phase of
model. Below Figure 5 shows various model training options.

Training

Train Model

Advanced A

gpochs: s0 [

Figure 5

Train model options
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D. Save & Export Voice Model: We can save and export our voice
model to user in other projects. Following are the ways to save our
project

(a)

()

Save Audio Project on Google Drive : We can save our audio
project on Google Drive account which containing samples.
When we save project on drive it creates .zip file format. Later
on we can access this file from drive

Download Audio Samples : We can download the class samples
for further access the data of same class in other projects.

Download Audio Model : We can download audio model to use
that model in other applications and noting is saved on browser
or any web servers [4]. Figure 6 presents the sample code to
access model.

.....

Figure 6

JavaScript code to access model

E. Download Audio Model : When we download audio model it
download into zip format, which contains three main files:

weights.bin : This bin file contains weights of trained model[4].
model.json : This JSON file contains model topology[4].

metadata.json : This file is a JSON file which contains used
libraries, version, metadata, list of used label names, model
number and image size to train the model[4].

F. Integrate Voice Model on Web Page : We can export our model file
as tenserflow.js and can host on teachable machine server, so we
can access the hosted model through shareable URL in websites or
applications[4]. Other option to download in Tenwerflow (Javascript
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& P5.js) or Tenserflow Lite (Android). Although we can export our
model to use in other platforms and programming environments.

G. System Performance Analysis : Here are few graphs that can help
you understand how well your model is working

a)

b)

Accuracy : Precision refers to the proportion of correct
classifications made by a model during its training process. For
instance, if a model correctly classifies 80 out of 100 samples,
the precision would be calculated as 80/100 = 0.8. A perfect
prediction by the model would result in a precision value of 1,
while any other prediction would yield a value less than 1. [1]
[9][10]. Below given Figure 7 shows the accuracy graph.
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Figure 7
Show accuracy graph

Loss : Loss is a metric used to assess the effectiveness of a model
in accurately predicting the correct classification for a given set
of samples. If the model’s predictions are flawless, the loss will
be zero (0); otherwise, the loss will be greater than zero (>0)[1]
[9][10]. Below given Figure 8 shows the loss graph.

— loss
— test lost

0 10 20 30 40 50
Epochs

Figure 8
Show loss graph
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To gain a better understanding of this concept, consider two
models: A and B. Model A correctly predicts the classification
for a sample but with only 60% confidence in that prediction. On
the other hand, Model B also correctly predicts the classification
for the same sample but with 90% confidence. Both models have
the same level of accuracy, but Model B exhibits a lower loss
value. [10].

o) Underfit : When a model fails to accurately classify data, it
is considered underfit, signifying its inability to capture the
intricate complexities inherent in the training samples. [10].

d) Overfit : The phenomenon of over fitting arises when a model
becomes too fixated on accurately classifying training samples,
resulting in its inability to make accurate classifications on test
samples. [10].

H. Results : The below given Figure 9 shows the result found when user
speaking specific OTP digit in two different classes.

nput @@ ON °
= - I o
-] tpoche: 50 [
[ ]
[ ]
Figure 9

Class accuracy view real time

6. Research Flow Chart System

The below given Figure 10 displays the actual flow of complete
system in various symbols. The flow chart helps programmer to check the
accuracy and error in program. In this work the user will login with their
login credentials ie. Username and Password. If the login success the
transaction can be made if the user is registered or already enrolled on the
portal with voice samples[7].
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Figure 10

Flow chart

7. Discussion and Conclusion

The proposed voice authentication machine learning tool can be
utilized to authenticate user voice samples based on various voice features.
The system is validating user voice based on randomly generated OTP
digits. In this paper we have created separate classes for digits to recognized
voice as well as digit value from user. This system is based on text
dependent voice authentication system. The system is first complete the
enrollment of user on the basis of voice samples. User will get 6 digit
randomly generated OTP on registered mobile that can be validate through
user voice. The voice accuracy may be affected due to environmental
condition of health issues.
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