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I.     INTRODUCTION 

 
Meaning : Natural language processing in short 
‘NLP’  is one of the  branch of artificial intelligence 
that is concerned with analysing and  understanding 
of natural language and generating the natural 
languages that humans use for the purpose of  
interfacing  with computers in both written and 
spoken context using natural human languages 
instead of computer languages. [1] 

In simple words Natural Language processing (NLP) 
refers to the ability of the machines to understand , 
analyse and generate human like speech. The 
ultimate goal of NLP is to make communication 
between computers and humans feel exactly like 
communication between humans.  

First Natural Language refers to the language which 
people usually use to communicate with others as 
English , French , Hind etc.  

Whereas on the other side, computers or machines 
can understand artificial languages or programing 
languages such as Java , SQL , C & C++ etc. These 
languages are built to communicate or instruct the 
computers to do tasks. 

Computers understand only artificial language , so 
they are unable to understand natural language. 

This is the problem which NLP solves. With the 
help of NLP , computers were able to listen to 
natural language spoken by humans and understand  

 

the meaning of it , and if necessary reply to them by 
generating the natural language. [2] 

The field of NLP involves making computers to 
perform useful tasks with the natural languages 
which humans use. The input and output of an NLP 
system can be  speech or written text. [3]

 
Fig 1 : Natural Language Processing 
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II.    HISTORY 

The actual history for  NLP was started in the 
1950s , Alan Turing published an article called 
“Computing Machinery and Intelligence” , which is 
now called as “Turing test”.  Turing told that  if  
machine were able to do conversation with human 
beings and trick us into thinking then the machine 
was a person itself , then it was an artificially 
intelligent. The  Georgetown experiment in 1954 
developed a fully automatic translation of more 
than 60 Russian sentences into English. [4] 
In 1969 Roger Schank introduced the  conceptual 
dependency theory for natural language 
understanding 
During 1970s many programmers started to write 
“conceptual ontologies” , which structured  real 
world information into data which computer 
understands. 
Until 1980s most NLP systems where developed 
based on hand written rules , many natural language 
processing software’s typically used  the direct 
hand coding of rules, which is not  robust or good 
performance for processing  natural language 
spoken by humans . But later machine learning 
algorithms started to emerged into NLP. Many 
different types of machine learning algorithms was 
introduced into the NLP tasks.  These algorithms 
takes large input of 'features' which were generated 
from the given input data. 

An easy way to comply with the conference 
paper formatting requirements is to use this 
document as a template and simply type your text 
into it. [5] 

ADVANTAGES OF   MACHINE LEERING OVER 

HAND WRITTEN ALGORITHMS 

1) Using machine learning the computers can 
automatically learn from the given data , whereas in 
hand coding developer has to take effort and write 
all the rules. 

2) statistical inference algorithms  are used by the 
automated learning procedures to  generate models 
that are efficient to unknown input ( words or 
structures that is not seen before) and to wrong 
input ( words which are misspelled and  words 
accidentally omitted). Whereas, dealing with such 
input  with hand-written rules or in other words , 

creating computer systems of hand-written rules to 
make soft decisions—is more difficult, time-
consuming and error-prone. 

3) Computer Systems which rely on automated 
learning. For those systems the rules could be made 
more correct and accurate simply by giving large 
amount of input data. Whereas machines or  
systems which relay on hand-written rules can only 
be made more correct and accurate by increasing 
the complexity of the rules, which is more difficult 
task. In reality , there is a limit for the complexity 
for the systems based on hand-written rules, going 
above it will make the systems more unmanageable. 
However, providing large amount input data to the 
machine-learning systems  requires a corresponding 
increase in the number of man working hour. [5] 

III. LEVELS IN NATURAL LANGUAGE 

PROCESSING 

One of the challenging part of NLP is making 
machines to  understand analyse the meaning of 
natural language spoken by the humans. [2]Some of 
the common task performed in NLP  are :- speech 
recognition, natural language understanding(NLU), 
natural language generation (NLG), ,text analysis of 
different kinds , information retrieval  , sentiment 
analysis, topic segmentation, , analysis and 
interpretation of unstructured text, speech, 
translation, querying a database in natural language 
etc. [6] 

SPEECH RECOGNITION OR SPEECH TO TEXT 

CONVERSION: 

Speech recognition is the sub field of computational 
linguistics that is concerned with developing  
methodologies and technologies which is needed 
for recognition and translation  of speech into text 
by the computers. [5] The first step is the voice 
should be converted into text , this is done by 
speech recognition programs or speech-to-text 
software’s. Most of the speech recognition systems 
now days are based on neural networks And  
Hidden Markov Models (HMMs) and These are 
statistical models which determine what we say and 
turn that into the text by applying the  mathematical 
calculations to it. [2] 
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Note : speech recognition is concerned with 
identifying the spoken words and whereas voice 
recognition is concerned with identifying a person 
from their voice is short speaker recognition. [7] 

HMMs does speech to text  by listening to what we 
speak, and  breaking it down into small units like 
10-20 milliseconds, after which comparing that 
small units it to pre-recorded speech in the database 
to determine the phoneme we said in each unit of 
our speech . After that , it scans  the series of 
phonemes and determines  statistically the most 
similar words and sentences we were saying. Then 
It outputs the information in the form of text. [2] 

The following are some of the list of  speech 
recombination software engines CMU Sphinx , 
Mozilla DeepSpeech , HTK , Julius , kaldi , 
ATROS , RWTH , ASR , Agnitio [5] 

NATURAL LANGUAGE UNDERSTANDING( NLU) :  

Once the speech is converted into text , the next 
step is analysing and understanding the meaning of 
the text converted. Different NLP systems uses 
different techniques but the overall process is 
similar. First, the computer must understand what 
each word is. It tries to understand if it’s a noun or a 
verb, if it’s past or present tense, and so on. This is 
called Part-of-Speech tagging (POS). 

NLP systems also have a lexicon (a vocabulary) 
and a set of grammar rules coded into the system. 
Modern NLP algorithms use statistical machine 
learning to apply these rules to the natural language 
and determine the most likely meaning behind what 
was said. 

By the end of the process, the computer should 
understand the meaning of what you said. There are 
several challenges in accomplishing this when 
considering problems such as words having several 
meanings (polysemy) or different words having 
similar meanings (synonymy), but developers 
encode rules into their NLU systems and train them 
to learn to apply the rules correctly. [2]              

NLU has three important task , first is related to 
thought process , second to represent the meaning 
of linguistic input and last one is having the world 
knowledge. Thus NPL system begins at the  word 
level to find the morphological structure and then 

moves to the sentences level to find the words 
grammar , meaning , and order of the entire 
sentences.  

Two scientist Liddy and Feldman suggested that for 
understand the natural languages , it will be 
important to distinguish among the following seven 
interdepend stages , which people usually extract 
the meaning from the spoken or text languages. 

- Phonological or phonetic level , it deals with 

pronunciation of the speaker 

- Morphological level which is concentered 

with the small units of words, which carry 

the meaning and prefixes and suffixes. 

- Lexical level which  is concerned with 

lexical meaning of the words and parts of 

speech  

- Syntactic level which is concerned with 

grammatical and structure of the sentences 

- Semantic level which is concerned with 

meaning of sentences and the words. 

- Discourse level which is concerned with the 

structure of different kinds of text with the 

help of document structures 

- At last pragmatic level which is concerned 

with the knowledge which comes from the 

world outside [6] [8] 

Following are list of some  research  tasks which 
was carried on  in NLP. 

Morphological segmentation : 
Separating the  words into individual morphemes or 
small grammatical units  and identify the type of  
class morphemes that it belongs to.  
Part of speech tagging :  
If a sentence  is given , determine or finding  its  
Part of speech for each word. Many words, 
especially common ones, can serve as multiple Part 
of speech.  For example, "book" can be a noun ("the 
book on the table") or verb ("to book a flight"); 
Parsing  : 
Parsing refers to determine the parse tree for the 
given sentences. The two types of parsing are 
Constituency Parsing and Dependency Parsing. 
Constituency Parsing focuses on building out the 
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Parse Tree using a Probabilistic Context Free 
Grammar. And whereas  Dependency Parsing 
focuses on the relationships between words in a 
sentence.  
Sentence breaking : 
It is also called as sentence boundary 
disambiguation . if a  chunk of text is given, find 
the sentence boundaries. Sentence boundaries are 
often marked by periods or other  punctuation 
marks but these same characters can serve other 
purposes. 
Word segmentation : separating continuous 
sequences of text into separate words.  Text 
segmentation is a task which requires knowledge on 
morphology and vocabulary  of words in that 
particular language. 
Terminology extraction : to automatically 
extracting relevant terms from a given corpus (large 
and structured set of texts) is the main objective of 
terminology extraction . [5] 

NATURAL LANGUAGE GENERATION (NLG)  

NLG is much simpler to accomplish. NLG 
translates a computer’s artificial language into text, 
and can also go a step further by translating that 
text into audible speech with text-to-speech. The 
NLU is harder than NLG 

First, the NLP system determines what information 
to translate into text. If you asked your computer a 
question about the weather, it most likely did an 
online search to find your answer, and from there it 
decides that the temperature, wind, and humidity 
are the parts that should be read aloud to you. 

Then, it organizes the structure of how it’s going to 
say it. This is similar to NLU except backwards. 
Using a lexicon and a set of grammar rules, a NLG 
system can form complete sentences. 

Finally, if the natural language text is going to be 
read aloud, text-to-speech takes over. The text-to-
speech engine analyses the text using a prosody 
model, which determines breaks, duration, and 
pitch. Then, using a speech database (recordings 
from a voice actor), the engine puts together all the 
recorded phonemes to form one coherent string of 
speech. [2] 

TEXT TO SPEECH CONVERSION 

It is the process of converting text into voice output.  
Text-To-Speech software basically takes the text 
you write and turns it into speech files that you can 
use.  

1) Recording the speech of the voice actor saying a 
range of speech units from words to sentences , 
these includes recipes , magazine articles , sports  

results etc.  which capture the natural sound of the 
voice actors . 

2) After recording large amount of sound files ,  it 
has to be sorted out and organize them. The speech 
units collected should be labelled and segmented 
according by phones, morphemes, words , 
sentences and phrases. And these speech units are 
built into a large database of voice. 

3) Now using any text to speech software type the 
text which should be transformed into speech in the 
computer. 

4) These text to speech conversion softwares using 
NLP , where our test is normalized and broke down 
into phonetic sounds.  

5) These phonetic sounds goes through a series of 
analysis to understand the structure of sentences 
and to determine the context of the word for the 
purposes of pronunciation. 

6) At late using NLP and large voice database the 
speech is produced. After NLP is completed , these 
software searches for  the voice database and 
choose the speech units that best suits the text being 
processed to produce the sound.  

7) This whole process is called as unit selection. [2] 

IV.  APPLICATION PROGRAMMING INTERFACE 

FOR NATURAL LANGUAGE PROCESSING  

Following are some of the widely used API for 
natural language processing 

IBM WATSON  

IBM Watson  is one among  the  Best Self-
Servicing Business Intelligence IBM Watson uses 
machine learning, and real-time computing power 
to analyze through large amounts of unstructured or 
unorganized data such as documents, webpages, 
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journals, emails, social posts, and many more  to 
answer questions fast and quicker. 

IBM Watson is well known for the vast NLP APIs 
collection of smart services designed to help users 
understand sentiment,  entities, keywords and other  
high-level concepts. ex with the Watson 

Conversation service you can easily create and 
deploy virtual agents, catboats and convert audio or 
voice into written text and backwards, and much 
more features. [9]. 

 
FIG 2 : TEXT TO SPEECH CONVERSION 

GOOGLE'S CLOUD NATURAL LANGUAGE API 

Google's Cloud Natural Language API  offers 
many features such as entity recognition such as 
public figures, landmarks, products etc. and  syntax 
analysis such as English, Spanish, and Japanese 
languages and sentiment analysis etc. It also 
provides  the companies services such as  
automated text processing. This type of  service has 
found many application in analyzing customer 
sentiment and customer feedback . Besides that, it 
has  reliable and quick  method of extracting  
keywords, metadata, action items and other key 
information from various types of unstructured 
content. 

Google also provides translation services called as  
Google’s Translation API – This services can 
dynamically translate text between thousands of 
language pairs. The Cloud Translation API allows  
websites and software’s to  integrate with the 
translation service programmatically. The Google 
Translation API is one of the part of the larger 
Cloud Machine Learning API family [10] 

AMAZON LEX 

Other powerful and  important  players in  Natural 
language processing and artificial intelligences is 
Amazon Web Services (AWS). They released a 
cloud service called Amazon Lex.  It is  the 
powering technology of Amazon's virtual assistant 
called ‘Alexa’, which enables the users  to quickly 
build sophisticated, conversational bots which can 
process natural language,. The product covers most 
of the  NLP technologies such as automatic speech 
recognition(ASR)  and natural language 
understanding(NLU), and provides  real life like 
conversational interactions. [11] 

MICROSOFT COGNITIVE SERVICES 

 Microsoft provides wide range of API for NLP 
called as Microsoft Cognitive Services .  The 
developers can use these API  to process natural  
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TABLE I 

COMPARISION OF NLP API’’S 

 

Cate

gory 

Google 

NLP 

API 

IBM 

Watso

n 

MICRO

SOFT 

LUSI 

AI 

AMAS

ON 

LEX 

Prici
ng 
Infor
matio
n 

-Free 
upto 
30k per 
month 
- 30k+ - 
250k : 
$2 
-250k+ 
- 5M : 
$0.50 & 
5M+ : 
0.1 

-
10,000 
API 
calls 
free / 
month 
-
$0.002
5 
(USD) 
per 
API 
call* 

 -10,000 
transacti
on free 
/month 
-Basic: 
Up to 10 
transacti
ons per 
second; 
$0.75 
per 

10,000 
text 
requests 
and 
5,000 
speech 
requests 
free / 
month 

Platf
orm 
supp
orted 

Any 
platfor
m that 
supports 
speech, 
images, 
and 
text. 

Any 
platfor
m that 
suppor
ts 
speech
, 
images
, and 
text. 

Kik, 
Slack , 
Faceboo
k, 
Twilio  
Telegra
m, 
Microso
ft teams,  
k Group 
Me 
Skype,  
Web 
Chat, 
Email, 
Direct 
Line. 

built-in 
integrati
on with 
Faceboo
k, Slack 
& 
Twilio 

Supp
orted 
Lang
uage 

English, 
Spanish
, 
Japanes
e, 
Chinese 
French, 
German
, Italian, 
Korean 
and 
Portugu
ese 

Englis
h, 
Japane
se. 

English, 
Italian, 
German, 
Spanish,  
French, 
Japanese
, Korean 
and 
Chinese, 
Brazilia
n 
Portugu
ese 

US 
English. 

Categ

ory 

Google 

NLP 

API 

IBM 

Watso

n 

MICRO

SOFT 

LUSI 

AI 

AMASO

N LEX 

 
Progra
mming 
Langu
age 
Suppor
ted 

 
Go , 
Java , .
NET , 
Node.js 
, PHP , 
Python , 
Ruby 

 
Node 
SDK, 
Java 
SDK, 
Python 
SDK, 
iOS 
SDK, 
Unity 
SDK 

 
C# 
SDK, 
Python 
SDK, 
Node JS 
SDK, 
Android 
SDK. 

 
Python, 
CLI, Java,
 .NET ,Ja
vaScript, 
Ruby 
PHP, Go, 
CPP. 

Built 
in 
Featur
e 

Powerfu
l Text 
Analysi
s, 
Insights 
from 
your 
custome
rs, 
Multim
edia, 
Multi-
lingual 
Support
, 
Content 
Classifi
cation 
Relation
ship 
Graphs, 
Best of 
Google 
Deep 
Learnin
g  
models 

IBM 
Watso
n is 
built 
on a 
neural 
networ
k (one 
billion 
Wikip
edia 
words)
. The 
three 
main 
compo
nents 
are: 
Entitie
s , 
Intents
. 
Dialog 

It has 
pre-built 
entities 
like 
number 
(in 
number 
or text), 
temperat
ure, 
dimensi
ons, 
money, 
age, 
geograp
hy, 
encyclo
pedia, 
percenta
ge, and 
date-
time. 

Native 
interopera
bility with 
AWS 
Lambda, 
AWS 
MobileHu
b and 
Amazon 
CloudWat
ch 
Cognito,  
& 
Amazon 
DynamoD
B. 
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language, evaluate topics and sentiment . It learns 
how to recognize the users’ intentions. The APIs 
can solve tasks including and semantic search  and 
intelligent recommendations  

FACEBOOK 

One of the social network giant Facebook uses 
DeepText for natural language processing . It is 
Facebook's robust text understanding engine. It has 
the  efficient human accuracy  and it can understand 
the textual content posted by  thousands  per second 
. It is covering more than 20 languages. Although 
Facebook is by far not the only company working 
on deep learning and language understanding, it 
does indeed have a huge advantage over the others 
with 1.6 billion users posting and commenting on 
their website every single second, Facebook has a 
unique set of data to which it can apply its 
expertise. 

Apart from major players, there are dozens of 
smaller companies and open source APIs that are 
notable for their flexibility, attention to customers’ 
needs or narrow specialization in either of the 
fields. These Lexalytics, aylien.com, Automated 

Insights, Indico, MeaningCloud, Rosette text 

analytics, Wit.ai and many others. [12]  

V. APPLICATION OF NATURAL LANGUAGE 

PROCESSING  

 

1) Spam Filters : Gmail uses NLP to find out which 
email is spam and which is good. These spam filters 
scan the text in email received and tries to 
understand the meaning in that text and finds out is 
it spam or not. 

2) Algorithmic Trading : Using NLP technology 
also helps in stock market. It reads news stories 
about different companies and their stocks and tries  
to understand the meaning of those information. 
And after analysing and understanding those 
information it is possible to  determine if we  could 
buy, sell, or hold  certain stocks. [2] 

3) Answering Questions : Apps like Siri, Google 
assistant , cortona answers the user questions using 

NLP. If we type  question in Google search or ask 
Google assistant for directions , we can see NLP in 
actions. The major task of NLP is to make the 
search engines to understand the meaning of what 
the user ask. 

4) Summarizing information : Internet has lot of 
information such as documents ,articles etc. NLP is 
used to understand the meaning of this information 
and is able to generate a short summary of the 
information to the humans , so there can understand 
quickly without wasting the time. [13] 

5) cTAKES : It refers to clinical Text Analysis and 
Knowledge Extraction System , it is one good 
example for NLP used in healthcare departments. 
This is one of the  open-source project which 
extracts information from the  electronic records of  
health and other clinical details in the form of  free 
text. Then it processes these information, an d  
identifies the  types of clinical named entities such 
as  diseases/disorders , drugs,  anatomical sites , 
signs/symptoms and procedures. [14] 

CONCLUSION  

Natural language Processing is closely related to the 
growth of Artificial Intelligence . Natural language 
readability and understandability makes the 
machines or computer systems to learn from the 
information available and apply what they learned 
in the real world. Understanding the natural 
language is one of the central problem of Artificial 
Intelligences solving such problem and making the 
computers to think as intelligent as human begins is 
one of the major task.  
 
With the combination of NLP and artificial 
Intelligence we can create an artificial human 
begins in the world 
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