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ABSTRACT

SPEECH-TO-TEXT AND LANGUAGE TRANSLATOR

There are many languages being spoken in the world. Not everyone of
us is able to communicate through the language of each other. For
easy communication, there requires an intermediary between people
speaking different language. The Speech-to-Text API takes in the
user’s voice input and transcribes it. This text is then sent through the
Language Translator library to process and we can specify the
language to be converted to and the output is displayed. This can be
embedded in various sites and app listings as the Language Translator

and Speech-to-Text Converter.
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CHAPTER 1



INTRODUCTION

1.1 GENERAL

Using a Speech-to-Text and Language Translator can be very helpful when
considering the amount of applications benefited by it. Transcribing text has
always been done manually. Using the IBM Speech-to-Text API, any voice
message or audio can be easily transcribed. The Language Translator takes

in a string of characters as input and converts it into the language one desires.

1.2 OUTLINE OF THE PROJECT

This project is the base for the embedding part in websites. With this has a
background, websites can now be able to convert any webpage into the
language the user specifies without deviation from the meaning and context.
Speech-to-Text can be used in many voice typing like the ones that Google
and YouTube support. With further development, this can be scaled to many

applications.



CHAPTER 2

AIM AND SCOPE

2.1 AIM

The main objective of this project is to use the Speech-to-Text and Language
Translator library to convert an audio file to text and translate into the mentioned

language
2.2 PROBLEM STATEMENT

To solve the barriers in communication and make the process more easier and

simpler with the use of minimalistic technologies.

2.3 SCOPE

The goal of this project is to be able to embed the notebook into any form of website or app
to make the transcribing and translating part more simpler. This project utilizes the libraries

provided by IBM to produce the expected outcome

CHAPTER 3

SYSTEM ANALYSIS

3.1 GENERAL

3.1.1 IDE (INTEGRATED DEVELOPMENT ENVIRONMENT)

IDE stands for Integrated Development Environment. It's a coding tool which allows
you to write, test, and debug your code in an easier way, as they typically offer code

completion or code insight by highlighting, resource management, debugging tools.

3.1.2 USER INTERFACE



The wuser interface (Ul) is the point of human-computer interaction and
communication in a device. This can include display screens, keyboards, a mouse
and the appearance of a desktop. It is also the way through which a user interacts

with an application or a website.

3.2 SOFTWARES USED

3.2.1 CODE EDITORS USED

JUPYTER NOTEBOOK(ANACONDA)

The Jupyter Notebook is the code editor used to implement this project. It provides
an easy User Interface and is used to run the code and display it in the same block.
Various libraries and methods are invoked and handling huge amount of data is

made simpler by using the features provided by Anaconda in its Jupyter Notebook.

3.2.2 PROGRAMMING LANGUAGES USED

PYTHON

Python is a high level programming languages with a large set of libraries and
frameworks. Due to its simplicity and the reduction in the amount of code lines,
Python has found its applications in many domains. The large set of libraries

available in Python is used for Scientific Computing, Data Manipulation and so on.

3.2.3 LIBRARIES AND FRAMEWORKS USED

Pandas
Pandas is a data manipulation tool provided by Python. In the context of this project,
Pandas framework will be used for manipulating the data tables and displaying a

clear output that is more structured and easy for the users to understand.



3.3 ALGORITHM

IBM Watson

IBM Watson is one of the packages that is provided by IBM containing a huge set of
libraries that perform various tasks. In this project two libraries : Speech-to-Text and
Language Translator libraries are used for getting the tasks done. As the name
suggests, the first library transcribes the text and the second library converts it into

the needed language.

3.4 PROJECT DESCRIPTION

This project is the baseline for embedded translators and transcribers in websites.
This can help the visually impaired by transcribing a web page and also, the website
can display any language the user specifies without changing the context and the

meaning of the project.

CHAPTER 4

RESULTS AND DISCUSSION

4.1 SYSTEM REQUIREMENTS

 Hardware
» Laptop/Desktop
+ RAM-4GB
« Stable Internet Connection

* Mic or Audio Recording Facilities

+ Software
+ Kaggle/Jupyter Notebook
* APl key and URL



4.2 RESULT

A Python Notebook with easy transcribing and language translating abilities.

CHAPTER 5

CONCLUSION AND FUTURE WORK

5.1 CONCLUSION

This project is implemented in the Jupyter Notebook kernel by Anaconda.
5.2 FUTURE WORK

This project is made on the minimalism rule which shows the productive nature of

user. It can improve by adding more features to it like timer and clock integration.

5.3 REFERENCES

1. https://www.ibm.com/cloud/watson-studio

2. https://python.org

APPENDIX

A.SCREENSHOTS WITH SOURCE CODES
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Installing ibm_watson API

The two libraries, Speech-to-Text and Language Translator modules are available in the ibm_watson AP, we need to import the ibm_watson library before importing the
other modules.

In [1]: !pip install ibm_watson wget

Collecting ibm_watson
Downloading ibm-watson-5.1.0.tar.gz (382 kB)
| 382 kB 9.6 MB/s eta 0:00:01
Collecting wget
Downloading wget-3.2.zip (1@ kB)
Requirement already satisfied: requests<3.9,>=2.8 in /opt/conda/envs/Python-3.7-main/1ib/python3.7/site-packages (from ibm_watson) (2.24.
8)
Requirement already satisfied: python_dateutil>=2.5.3 in /opt/conda/envs/Python-3.7-main/1ib/python3.7/site-packages (from ibm_watson)
(2.8.1)
Collecting websocket-client==8.48.0
Downloading websocket_client-0.48.0-py2.py3-none-any.whl (198 kB)
‘ 198 kB 37.9 MB/s eta 0:00:01
Collecting ibm_cloud_sdk_core»=3.3.6
Downloading ibm-cloud-sdk-core-3.3.6.tar.gz (35 kB)
Requirement already satisfied: urllib3!=1.25.8,!=1.25.1,<1.26,>=1.21.1 in /opt/conda/envs/Python-3.7-main/1ib/python3.7/site-packages (fr
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Import SpeechToText API

Now, we can import SpeechToText library from ibm_watson. To access an API, we require two things:

1. Endpoint URL
2. API KEY

These two specifications are solely meant for an individual as each person has their own key and url. To authenticate with the cloud server, we require an
Authenticator which is imported from IBM cloud services.

In [3]: from ibm_watson import SpeechToTextV1l
import json #handling the json file
from ibm_cloud_sdk_core.authenticators import IAMAuthenticator #api key authentication

Entering the Endpoint URL and API key

In [5]: url_s2t = "https://api.eu-gb.speech-to-text.watson.cloud.ibm.com/instances/7e045591-8076-4362-a02d-ecee6a929504"

api_key_s2t = "9gGYJqqYbxogQOCZfDP@1G8gnCiBb32qDirm2Ku@k-DR"

o E] ®»® © PR @® C P Format Markdown v

Creating SpeechToText Adaptor Object

n [7]: authenticator = IAMAuthenticator(api_key_s2t)
s2t = SpeechToTextVl(authenticator = authenticator)
s2t.set_service_url(url_s2t)

s2t

Out[7]: <ibm_watson.speech_to_text_vl_adapter.SpeechToTextVlAdapter at ©x7f71f813eb10>

Download the audio file

n [8]: l!wget -0 PolynomialRegressionandPipelines.mp3 https://s3-api.us-geo.objectstorage.softlayer.net/cf-courses-data/CognitiveClass/

« »

--2021-01-22 13:44:59-- https://s3-api.us-geo.objectstorage.softlayer.net/cf-courses-data/CognitiveClass/PY0101EN/labs/Poly
nomialRegressionandPipelines.mp3

Resolving s3-api.us-geo.objectstorage.softlayer.net (s3-api.us-geo.objectstorage.softlayer.net)... 67.228.254.196
Connecting to s3-api.us-geo.objectstorage.softlayer.net (s3-api.us-geo.objectstorage.softlayer.net)|67.228.254.196|:443... c
onnected.

HTTP request sent, awaiting response... 200 OK
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Store the file path

In [8]: filepath = "PolynomialRegressionandPipelines.mp3"

Passing the audio file to the SpeechToText API

In [9]: with open(filepath,mode="rb') as wav:
response = s2t.recognize(audio=wav,content_type="audio/mp3")

In [1@]: response

Out[10]: <ibm_cloud_sdk_core.detailed_response.DetailedResponse at 0x7f00108aaf50>
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Display the response text

In [11]: response.result

Out[11]: {'result_index': O,
‘results': [{'final': True,
‘alternatives': [{'transcript’': 'in this video we will cover polynomial regression and pipelines °,
‘confidence': 0.94}]},
{'final': True,

‘alternatives': [{'transcript’': "what do we do when a linear model is not the best fit for our data let's look into anoth
er type of regression model the polynomial regression we transform our data into a polynomial then use linear regression to
fit the parameters that we will discuss pipelines pipelines are way to simplify your code "

‘confidence': 0.9}]},
{'final': True,

‘alternatives': [{'transcript’': "polynomial regression is a special case of the general linear regression this method is
beneficial for describing curvilinear relationships what is a curvilinear relationship it's what you get by squaring or sett
ing higher order terms of the predictor variables in the model transforming the data the model can be quadratic which means
the predictor variable in the model is squared we use a bracket to indicated as an exponent this is the second order polynom
ial regression with a figure representing the function ",

‘confidence': 0.95}]},
{'final': True,
‘alternatives': [{'transcript’': 'the model can be cubic which means the predictor variable is cute this is the third orde
r polynomial regression we see by examining the figure that the function has more variation ',
'confidence': ©.95}]},
{'final': True,
‘alternatives': [{'transcript’': "there also exists higher order polynomial regressions when a good fit hasn't been achiev

File Edit View Insert Cell Kemel Help Not Trusted | Python 3.7 O,

[0 @ oi- E @ @ » Run ® C P» Format Markdown -

Convert the json into a more structured table using json_normalize
method

In [16]: import pandas as pd

pd.json_normalize(response.result['results'], ‘alternatives’)

Out[16]: transcript confidence
0 in this video we will cover polynomial regress... 0.94
1 what do we do when a linear model is not the b... 0.90
2 polynomial regression is a special case of the... 0.95
3 the model can be cubic which means the predict... 0.95
4 there also exists higher order polynomial regr... 0.91
5 let's look at an example from our data we gene... 0.89
6 in python we do this by using the poly fit fun... 0.92
7 negative one point five five seven X. one cute... 0.90
8 consider the feature shown here applying the m... 0.90
9 pipeline sequentially perform a series of tran... 0.89

10 the method normalizes the data performs a poly... 0.89
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Language Translator : Import LanguageTranslator API

In [9]: from ibm_watson import LanguageTranslatorV3

Enter the url and api key

In [1@]: url_lt = "https://api.eu-gb.language-translator.watson.cloud.ibm.com/instances/e131cb23-8b2a-4962-8433-ba03208fdada"

api_key 1t = "3pLdZXQed4Qu3M1VNP2rPB_OTz5Vvnwhi7AC_c_2DqBs"

Enter the version of the Language Translator

In [11]: version_lt = "2018-05-01"

Create Language Translator Object

In [24]: authenticator = IAMAuthenticator(api_key_1t)
1t = LanguageTranslatorV3(version = version_lt,authenticator = authenticator)
1t.set_service_url(url_lt)

1t

Out[24]: <ibm_watson.language_translator_v3.languageTranslatorV3 at 0x7f000104df50>
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Translate into many other languages
In [43]: english_translation = lt.translate(text=spanish_translation,model_id="es-en").get_result()
In [44]: new_eng_translation = english_translation['translations'][@]['translation’]

In [45]: new_eng_translation

Out[45]: 'in this video we will cover the polynomial regression and the pipes '
In [58]: tamil_translation = lt.translate(text=new_eng_translation,model_id="en-ta").get_result()
In [59]: tamil_text = tamil_translation['translations'][@]['translation']

In [60]: tamil_text

out[60]: '@bs efqCwrgsefled BMD CUTEICWTUNWE FEHWTET WHOD EOUULGEEET MHEGLD. *
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