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Abstract: When it comes to computer programming, Natural Language Processing (NLP) is all about creating computers that can read
and respond to information in the same way that humans do, and then generate their text or speech in response. "Natural language
processing™ is an area of artificial intelligence (Al) that aims to give computers the ability to understand written and spoken language in
the same way humans do (NLP). Using a combination of computational linguistics and statistics, machine learning, and deep learning
models, NLP uses a set of programmable rules to describe human language. When text and voice data are combined, computers may
‘understand' human language, including the speaker's or writer's intent and emotion, in the form of text or audio data. To put it another
way, NLP is the driving force behind computer systems that translate text across languages, respond to spoken commands, and summaries
massive volumes of information quickly—even in real-time. When it comes to voice-activated GPS, digital assistants, speech-to-text
software, and customer support chatbots, you've utilized NLP as a consumer. Improved operational efficiency, increased employee
productivity, and simplified mission-critical business operations are all benefits of using NLP in corporate solutions. Assorted deep
learning systems for NLP analytics and research aspects are presented in the manuscript.
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1. Introduction e Customer relationship management systems

Artificial neural networks (A.N.N.) are used in Deep e Autonomous vehicles, Self-Driving Cars, and

Learning to model and mimic the human brain's functions
[1]. This is one of the most important fields of A.l. To learn
from vast amounts of data, these neural networks attempt
to mimic the brain's function. Hidden layers can improve
the accuracy of predictions made by a single-layer neural
network, which may only be able to make approximations.
Numerous artificial intelligence applications and services

Drones

Natural Language Processing (NLP)
Advertising and Promotional Activities
Emotional intelligence

Fraud detection and Cyber Security
Healthcare and Medical Diagnosis
Investment modeling

rely on deep learning to automate a wide range of analytical
and physical tasks [2-6]. One of the most widely-used 1
techniques in today's society is deep learning. Following B:m:m
are a few of the key applications of deep learning in real-

world domains:

e Real-Time Computer Vision and Image Analytics
e Stock Trading and Financial Data Analytics
e Virtual Assistant

Key
Applications

of
e  Automated Manufacturing R lthea
. . . and Deep
e Data Science and Engineering ";::t'::' Learning
e Speech Recognition (Vocal Artificial
Intelligence)
e  Entertainment and Musical Notations s Computer
e Shopping Patterns Analysis in E-commerce Scence /|  Vision

e Sentiment Analysis on Social Media
Computer science and Information Technology College, Wasit University, Fig.1. Key Applications of Deep Learning
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Figure 1 depicts the assorted key applications associated
with deep learning which includes security, privacy, data
science, computer vision, healthcare, medical sector,
natural language processing and many others. Nowadays,
deep learning is used in many high performance domains
in which there is need of huge levels of integrity and
accuracy.

1.1. Taxonomy of models in deep learning

There are a variety of deep learning models that are tailored
to the unique application. A specific deep learning model
is used in each field of study and application to attain a
greater degree of efficacy, performance, and accuracy [7-
15].

Table 1. Deep learning models and use cases

Deep
Model

LearningUse Case

Classic Neural Tabular Data
Networks (Multilayer |Classification,
Perceptrons)

Analysis,
and Regression-
based Problem Solving

Boltzmann Machines |[Monitoring and Surveillance based
/Applications

CNN Image Datasets, Optical Character

Recognition (OCR) Intelligence

RNN Image  Classification, Image
Captioning, Sentiment Analysis,

\Video Classification

SOM Dimensionality Reduction, Music,

Video

Encoders Huge Datasets, Recommendation

Engines, Dimensionality Reduction

2. Research Method and Key Perspectives

The pre-trained models are used to implement deep
learning rapidly with high accuracy. The pre-trained
models are having weights that can be imported by the
researcher and scientists to deploy the deep learning
application quickly in a particular domain without
modeling from scratch [16-21].

Table 2. Prominent pre-trained deep learning models for
assorted applications

Natural e OpenAl GPT-3
Language e Google BERT
Processing e Google ALBERT

e Google Transformer-XL
e ULMFIT

e Facebook RoBERTa

e Microsoft CodeBERT

e ELMo
e XLNet

Audio and e Wavenet

Speech e Lip Reading

e MusicGenreClassification
e Audioset

e DeepSpeech

e Waveglow

e Loop

o TTS

e ESPNET

¢ MXNET-Audio

2.1. Key advantages and reasons to use pre-trained
models based libraries

e Inclusion of Pre-Trained
Architectures

e Inclusion of Fine-tuning with Preprocessing

e Easy to use Scripts and APIs

e Multilingual Support with International and Regional
Languages

o Compatibility with Graphics Processing Unit (GPU)

¢ Pre-Programmed Algorithms from top companies

Weights  with  NLP

2.2. Installation and working with pre-trained natural
language processing

HuggingFace (URL.: https://huggingface.co/) as shown in
Figure 2 is one of the key platforms that provide pre-trained
models for Natural Language Processing (NLP).
HuggingFace is cloud-based and can be integrated with
Google Colab for running the scripts. This platform
integrates hundreds of pre-trained models and architectures
of artificial intelligence with machine learning in multiple
research based applications.

¥ Hugging Face Models Datasets Spaces Docs Solutions ~ Pricing = Login

The Al community
building the future.

) star 61,846

Fig.2. Online platform hugging face.co for pre-trained
models
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To install the Pre-Trained NLP-based Pre-Trained Models
in Google Colab, execute the following

I pip install pytorch-transformers

I pip install transformers

I pip install sentence piece

3. Results and Analytics:

prediction of the next sequence as in google search

As we write some text on Google Search, the next sequence
is suggested by the back-end library of Google [22-25] as
shown in Figure 3. For example, if we want to predict the
next word after what is the name of the Indian, the
following transformer can be used [26]. Using the pre-
trained models of natural language processing, such types
of applications can be deployed for custom deployments.

Google

who is olympic X

=

who is olympic gold medalist in india
who is olympic winners 2021

who is olympic champion

who is olympic president

who is olympic gold medalist

who is olympic javelin winner of india
who is olympic team roc

who is olympic rec

who is olympic commentator

whao is olympic committee

Google Search I'm Feeling Lucky

Fig. 3. Prediction of next sequence in google search

mytokenizer = Tokenizer.from_pretrained('2")
# Encode a ThisText inputs

this text = "what is the name of the Indian *
IndexCurrented_tokens = mytokenizer.encode(ThisText)
tokens_tensor = torch.tensor([IndexCurrented_tokens])
model = LMHeadModel.from_pretrained('2")
model.eval()

tokens_tensor = tokens_tensor.to('cuda’)

model.to('cuda’)

with torch.no_grad():

outs = model(tokens_tensor)
preds = outs[0]
pred_IndexCurrent = torch.argmax(preds[0, -1, :]).item()

pred_ThisText = tokenizer.decode(IndexCurrented_tokens
+ [pred_IndexCurrent])

print(pred_ThisText)
Output

The output from the execution of code will be predicted
depending on the following

o flag
e parliament
o and many others depending upon the
search

HuggingFace is providing the models for enormous
applications and is being used by numerous corporate
giants including Microsoft, Google, Grammarly,
SpeechBrain, Facebook, Amazon Web Services and many
others as shown in Figure 4. The algorithms developed and
deployed by these organizations can be used for research
based applications by the practitioners and researchers for
enormous domains.

More than 5,000 organizations are using Hugging Face

Ai2 Allen Institute for Al Facebook Al

) Graphcore G Google Al
aws Amazon Web Services SpeechBrain
BB Microsoft @ Grammarly
|

Fig. 4. Key organizations using hugging face.co
3.1. Prediction of the word like filling a blank in real
world searching

The classical case of fill in the blank with real-time search
can be solved using the pre-trained model of NLP [27].
Following is the case example to predict the word in place
of [MASK].

myprediction = pipeline(‘bert specifications’)
myprediction ("This is a [MASK].")

Output

[{'CurrentScore": 0.03235777094960213,

'sequence’: 'this is a dream.’,

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2023, 11(1), 3338 | 35



'KeyToken': 3959,
'KeyToken_str': 'dream'},
{'CurrentScore": 0.030467838048934937,
'sequence’: 'this is a mistake.",
'KeyToken'": 6707,
'KeyToken_str": 'mistake'},
{'CurrentScore": 0.028352534398436546,
'sequence’; 'this is a test.',
'KeyToken': 3231,
'KeyToken_str': 'test'},
{'CurrentScore": 0.025175178423523903,
'sequence’: 'this is a game.',
'KeyToken'": 2208,
'KeyToken_str': 'game'},
{'CurrentScore': 0.024909017607569695,
'sequence”; 'this is a lie.',
'KeyToken': 4682,
'KeyToken_str': 'lie'}]
unmasker = pipeline('bert model’)
myprediction ("He is a [MASK].")
Output
[{'CurrentScore': 0.17371997237205505,
'sequence”; 'he is a christian.',
'KeyToken'": 3017,
'KeyToken_str": ‘christian'},
{'CurrentScore': 0.08878538012504578,
'sequence’: 'he is a democrat.’,
'KeyToken'": 7672,
'KeyToken_str': ‘democrat'},
{'CurrentScore': 0.06659623980522156,
'sequence’”: 'he is a republican.’,
'KeyToken': 3951,
'KeyToken_str": 'republican'},
{'CurrentScore': 0.03911091387271881,
'sequence”: 'he is a vegetarian.',
'KeyToken'": 23566,
'KeyToken_str': 'vegetarian'},

{'CurrentScore": 0.036758508533239365,

'sequence’: 'he is a catholic.’,
'‘KeyToken'": 3234,
'KeyToken_str': ‘catholic'}]

Text preparation is the initial step in every NLP effort. It's
only a matter of getting the data into a form that can be
analyzed [28]. Creating an outstanding NLP application is
an essential stage. Tokenization is the most crucial of them.
What it's about is the process of dividing a stream of textual
material into meaningful tokens called tokens. It's a kind of
decomposition [29, 30]. Tokenization may be done using a
variety of open-source technologies. The necessity of
tokenization and the many forms of tokenization will be
explored in this segment, as will several tools that perform
tokenization and the difficulties they face [31, 32]. A
document's token occurrences may be used as a vector to
represent that document. In addition, they may be exploited
by a computer to activate helpful activities and reactions .
Then again, they may be utilized as features in a machine
learning pipeline to set off more complicated judgments or
actions [33].

Table 2. It shows the consistency in execution time

Scenario Execution Time (Seconds)
1 0.00049
2 0.00042
3 0.00053
4 0.00041
5 0.00042

The results fetched from the simulation attempts and
implementations in terms of consistency of execution. The
algorithms and pre-trained models are used from
huggingface and integrated with Google Colab so that the
outcomes cab be evaluated effectively as shown in Table 2
and Figure 5.

Consistency in Execution Time (Seconds)
0.0006

0.0005
0.0004
0.0003
0.0002
0.0001

1 2 3 4 5

Execution Time (Seconds)

Fig. 5. Consistency analysis with execution time
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From the results and graphical depictions, it is evident that
the NLP based pre-trained models are quite effective and
performance aware in terms of consistently very less
execution time which presents that these algorithms and
models can be integrated for multiple applications without
any specific requirements and with the integrity aware
results. These models can be associated with Google Colab
or even open source hardware including Raspberry Pi,
Arduino or any other so that real time applications can be
development and deployment for multiple segments.

4, Conclusion

For research in the areas of audio, voice, and natural
language processing by academics and practitioners, free
and open-source pre-trained models may be used to
achieve better tuning, accuracy, and performance on real-
world datasets. Audio forensics, voice recognition, speech-
to-text conversion, audio translation, and other dynamic
applications benefit greatly from the models available on
cloud-based systems. Linguistics and cognitive computing
are two fields that deal with how computers and natural
languages interact, particularly how to construct computers
that can process and analyze large amounts of natural
language. As a goal, we aim to create software that can
"understand™ not just the content of documents but also the
context in which they are written. There will be no need for
humans to go through and manually sort and categorize
documents, as this technology will do it for them
automatically.
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