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ABSTRACT 

Natural language processing (NLP) is 
the set of methods for making human 
language accessible to computers. In 

the past decade, natural language 
processing has become embedded in our 
daily lives: automatic machine translation is 
ubiquitous on the web and in social media; 
text classification keeps our email in boxes 
from collapsing under a deluge of spam; 
search engines have moved beyond string 
matching and network analysis to a high 
degree of linguistic sophistication; dialog 
systems provide an increasingly common 
and effective way to get and share 
information. These diverse applications are 
based on a common set of ideas, drawing on 
algorithms, linguistics, logic, statistics, and 
more. NLP is a type of Artificial Intelligence. 

KEYWORDS: Natural language processing 
(NLP), Artificial Intelligence, Text 
Classification 

I. INTRODUCTION 
Natural Language Processing (NLP) -

the application of software systems to 
examining, interpreting and accurately 
responding to speech is viewed as the next 
big leap in user interface technology. 
However, human speech is far more complex 
than most people realize. There are rules, 
such as spelling and grammar. In human 
language, the words can say one thing, but 
the context and the tone make those words 
mean something else. It takes humans a half 
a lifetime to learn the subtle nuances of 
language. Even then, there will be words and 
phrases that some of us don't understand. 
Then, there are further complications in 
understanding language, such as dialects 
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and colloquialisms. So, how can a computer 
that "thinks" in binary be programmed, line 
by line, to become fluent in any language? 
But with the help of Artificial Intelligence 
(AI), a computer can now learn how to 

understand a language. 

What is Natural Language Processing? 
Natural language processing, shortened 

to NLP, is the science of building machines 
that can read and write similar to how 
humans do. The goal of NLP is to organize 
massive amounts of text data (ie) millions of 
documents into information so humans can 
use it to solve problems. Since machines can 
perform tasks much faster than humans, we 
can work with machines to read massive 
amounts of text in a fraction of the time. 
While NLP is just one type of artificial 
intelligence that is becoming important for 
analysts to understand, it's a critical piece 
to solving lots of problems. 

II. RELATIONSHIP BETWEEN AI, ML, DL 
AND NLP 

Today, Technology has been 
revolutionized in our lives and its constantly 
changing and progressing. The most 
flourishing technologies include Artificial 
Intelligence, Machine Learning, Natural 
Language Processing, and Deep 
Learning. These terms are generally used 
together in some contexts but do not mean 
the same and are related to each other in 
some or the other way. ML is one of the 
leading areas of AI which allows computers 
to learn by themselves and NLP is a branch 
of Al. The below Figure illustrates how Al, 
ML, DL and NLP overlap with each other. 
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Fig.1 Relationship between AI, ML, Dl 
and NLP 

Artificial Intelligence (AI) is a broad 
umbrella field that is concerned with 
achie~ng human like intelligence using 
machines. It encompasses a wide range of 
subfields, including Machine Learning, 
N~t_ural Language Processing, Computer 
V1s1on and Speech Recognition. The field 
also i~cludes subfields such as reasoning, 
planrung and search, which do not fall 
under either Machine Leaming or Natural 
Language Processing. 

~achine Learning (ML) is usually 
considered a subfield of Artificial Intelligence 
that is about improving computer 
algorithms through experience and 
data.This includes learning a general 
function that maps inputs to outputs based 
on past experience (Supervised Learning), 
drawing hidden patterns and structures 
from data (Unsupervised leaming),and 
learning how to act in a dynamic 
environment based on indirect rewards 
(Reinforcement Learning). Supervised 
Machine Leaming is the main paradigm for 
training NLP Models. 

Deep Leaming (DL) is a subfield of 
machine learning that usually uses deep 
Neural Networks.These Neural Network 
models are called "deep" because they 
consist of a number of layers. A Layer is a 
substructure of Neural Networks. With 
Many stacked Layers, deep Neural Networks 
can learn complex representations of data 
and can capture highly complicated 
relationships between the input and the output. 

When the amount of available data 
and computational resources increases, NLP 
makes a heavier and heavier use of Machine 
Learning and Deep Leaming. NLP 
applications and tasks are usually built on 
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top of Machine Leamin . . 
train~d from data g Pipelines and with Mach· Le • B_ut NLP does not overlap ine arn1ng. 

Co_m_putational Linguistics (CL) and 
J~x~~rung are oth~r fields that are related 

• Computational Linguistics is a 
subfield . of linguistics that uses 
computational approaches to study h 
language.CL is concerned with engin~~: 
approa:hes for making computers perform 
so_rn_ethi~g useful related to language. Text 
Mining is a type of data mining targeted at 
~ex~ual data. Its focus is on drawing useful 
ins~ght~ from unstructured textual data, 
which 1s a type of text data that is not 
~ormatted in a form that is easily 
interpretable by computers. Such data is 
usually collected from various sources like 
Web and Social media. 

Why is NLP important? 
In the past,. computers could only work 

with structured languages. The language 
had to be precise and unambiguous. To 
program a computer to perform any task, 
you had to give it clear instructions. You 
could only use the limited number of 
commands that the computer understood. 
The syntax had to be perfect as well. 

Even an end-user of a computer 
program needs to give the computer precise 
commands. Those who are old enough will 
remember that to use a PC you once had to 
know the common MS-DOS commands. 
That barrier was overcome, to a degree, with 
graphical user interfaces, such as Windows. 
Now, we can point to a file with a mouse, 
instead of having to know the name of the 
file. NLP promises to remove the need for 
being so precise. Instead of having to learn 
the computer's language, the computer will 
learn how to understand ours. A very basic 
application of NLP will be how we interface 
with computers. 

How does Natural Language Processing 
work? 
NLP enables computers to understand 
natural language as humans do. Whether 
the language is spoken or written, natural 
language processing uses artificial 
intelligence to take real-world input, process 
it, and make sense of it in a way a computer 
can understand. Just as humans have 
different sensors such as ears to hear and 
eyes to see computers have programs to read 
and microphones to collect audio. And just 
as humans have a brain to process that 
input, computers have a program to process 
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their respective inputs. At some point in 

processing, the input is converted to code 

that the computer can understand.There are 

two main phases to natural language 

processing: data preprocessing and 

algorithm development. . 

Data preprocessing involves prepanng 

and "cleaning" text data for machines to be 

able to analyze it. Preprocessing puts data in 

workable form and highlights features in the 

text that an algorithm can work with. There 

are several ways this can be done, including: 

• Tokenization. This is when text is 

broken down into smaller units to 

work with. 
• Stop word removal. This is when 

common words are removed from text 

so unique words that offer the most 

information about the text remain. 

• Lemmatization and stemming. This 

is when words are reduced to their root 

forms to process. 
• Part-of-speech tagging. This is when 

words are marked based on the part-of 

speech they are such as nouns, verbs 

and adjectives. 
Once the data has been pre-processed, 

an algorithm is developed to process it. 

There are many different natural language 

processing algorithms, but two main types 

are commonly used: 
• Rules-based system. This system uses 

carefully designed linguistic rules. This 

approach was used early on in the 

development of natural language 

processing, and is still used. 

• Machin_e learning-based 

system. Machine learning algorithms 

use statistical methods. They learn to 

perform tasks based on training data 

they are fed, and adjust their methods 

as more data is processed. Using a 

combination of machine learning, deep 

learning and neural networks, natural 

language processing algorithms hone 

their own rules through repeated 

processing and learning. 

Techniques and Methods of Natural 

Language Processing 

Syntax and semantic analysis are two 

main techniques used with natural 

language processing. 

Syntax is the arrangement of words in a 

sentence to make grammatical sense. NLP 

uses syntax to assess meaning from a 

language based on grammatical rules 

Syntax techniques include: • 
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• Parsing. This is the grammatical 

analysis of a sentence. Example: A 

natural language processing algorithm 

is fed the sentence, "The dog barked." 

Parsing involves breaking this 

sentence into parts of speech i.e., dog 

= noun, barked = verb. This is useful 

for more complex downstream 

processing tasks. 

• Word segmentation. This is the act of 

taking a string of text and deriving 

word forms from it. Example: A person 

scans a handwritten document into a 

computer. The algorithm would be able 

to analyze the page and recognize that 

the words are divided by white spaces. 

• Sentence breaking. This places 

sentence boundaries in large texts. 

Example: A natural language 

processing algorithm is fed the text, 

"The dog barked. I woke up." The 

algorithm can recognize the period 

that splits up the sentences using 

sentence breaking. 

• Morphological segmentation. This 

divides words into smaller parts called 

morphemes. Example: The word 

untestably would be broken into 

[[un[[test]able]Jly], where the algorithm 

recc:,gnizes "un," "test," "able" and "ly" 

as morphemes. This is especially 

useful in machine translation and 

speech recognition. 

• Stemming. This divides words with 

inflection in them to root 

forms. Example: In the sentence, "The 

dog barked," the algorithm would be 

able to recognize the root of the word 

"barked" is "bark." This would be 

useful if a user was analyzing a text for 

all instances of the word bark, as well 

as all of its conjugations. The 

algorithm can see that they are 

essentially the same word even though 

the letters are different. 

Semantics involves the use of and 

meaning behind words. Natural language 

processing applies algorithms to understand 

the meaning and structure of sentences. 

Semantics techniques include: 

• Word sense disambiguation. This •• • 

derives the meaning of a word based on 

context. Example: Consider the 

sentence, "The pig is in the pen." The 

word pen has different meanings. An 

algorithm using this method can 

U.."1derstand that the use of the 
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word pen here refers to a fenced-in area, 
not a writing implement. 
Named entity recognition. This 
determines words that can be 
categorized into groups. Example: An 
algorithm using this method could 
analyze a news article and identify all 
mentions of a certain company or 
product. Using the semantics of the text, 
it would be able to differentiate between 
entities that are visually the same. For 
instance, in the sentence, •Daniel 
McDonald's son went to McDonald's and 
ordered a Happy Meal,.. the algorithm 
could recognize the two instances of 
"McDonald's" as two separate entities 
one a restaurant and one a person. 
Natural language generation. This 
uses a database to determine semantics 
behind words and generate new 
text. Example: An algorithm could 
automatically write a summary of 
findings from a business intelligence 
platform, mapping certain words and 
phrases to features of the data in the BI 
platform. Another example would be 
automatically generating news articles 
or tweets based on a certain body of text 
used for training. 

Current approaches to natural language 
processing are based on deep learning, a 
type of AI that examines and uses patterns 
in data to improve a program's 
understanding. Deep learning models 
require massive amounts of labeled data for 
the natural language processing algorithm 
to train on and identify relevant correlations, 
and assembling this kind of big data set is 
one of the main hurdles to natural language 
processing. 

Earlier approaches to natural language 
processing involved a more rules-based 
appr~ach, where simpler machine 
leanung algorithms were told what words 
and phrases to look for in text and aiven 
s "fi e,-
pec1 1c responses when those phrases 

apP:ared. But deep learning is a more 
flexi~le, intuitive approach in which 
algonthms learn to identify speakers' intent 
from many examples almost like how a child 
would learn human language. 

Challenge■ or Natural .Langua ea 
Proceaaing g 

There arc b 
natu al a num er of challenges of 
themr b ~anguagc processing and most of 

011 down to the fact that natural 
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language is ever evolving and always 
somewhat ambiguous. They include: 
• Precision. Computers traditionally 

require humans to "speak" to them in a 
programming language that is precise, 
unambiguous and highly structured or 
through a limited number of clearly 
enunciated voice commands. Human 
speech, however, is not always precise; 
it is often ambiguous and the linguistic 
structure can depend on many complex 
variables, including slang, regional 
dialects and social context. 

• Tone of voice and inflection. Natural 
language processing has not yet been 
perfected. For example, semantic 
analysis can still be a challenge. Other 
difficulties include the fact that the 
abstract use of language is typically 
tricky for programs to understand. For 
instance, natural language processing 
does not pick up sarcasm easily. These 
topics usually require understanding 
the words being used and their context 
in a conversation. As another example, a 
sentence can change meaning 
depending on which word or syllable the 
speaker puts stress on. NLP algorithms 
may miss the subtle, but important, 
tone changes in a person's voice when 
performing speech recognition. The tone 
and inflection of speech may also vary 
between different accents, which can be 
challenging for an algorithm to parse. 

• Evolving use of language. Natural 
language processing is also challenged 
by the fact that language and the way 
people use it is continually changing. 
Although there are rules to language, 
none are written in stone, and they are 
subject to change over time. Hard 
computational rules that work now may 
become obsolete as the characteristics of 
real-world language change over time. 

CONCLUSION 
Natural language processing is a major 

leap forward in Al ·technology. It removes the 
communication barrier that • has always 
existed between machines and humans. The 
potential for the application of NLP in 
business is immen·se. A computer could now 
answer customer queries and take orders. 
Even if the customer uses obscure language. 
NLP is likely to remove the need for input 
devices, such as the keyboard and mouse as 
well. NLP matters, because it is about to 
revolutionize the way that we communicate 
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with machines, and how they communicate 

with us. 
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