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Abstract - A combination of technology and a set of beliefs 
form the foundation of Natural Language Processing (NLP), 
an automated method of text analysis. Furthermore, as this is 
a field of intense research and growth, there isn't a single 
definition that has been agreed upon by all parties that would 
satisfy them all. However, there are several elements that any 
competent person's description would include. In addition to 
explaining how to apply these distinct algorithms, the paper 
mentions gap analyses between different techniques. Though it 
hasn't reached perfection yet, natural language processing is 
getting close to it with continued advancements. Various 
artificial intelligence systems currently employ natural 
language processing techniques to identify and handle user 
voice commands. Nowadays, there is a lot of discussion and 
study on natural language processing. Since it is one of the 
more established areas of machine learning research, it finds 
application in important domains like text processing, speech 
recognition, and machine translation. AI and computation 
have advanced significantly as a result of natural language 
processing. Recurrent neural networks are the foundation of 
many natural language processing methods. This review paper 
discusses various text and audio processing algorithms and 
provides examples to illustrate how they operate. The results 
of different algorithms demonstrate the advancements made 
in this subject over the last ten or so years. We have attempted 
to distinguish between different algorithms as well as the 
potential directions for further research.  

Key Words: Syntactic, Symantec, Pragmatic, Discourse 
Integration, Morphological, Lexical, Linguistics, 
Generation, and Machine Learning are terms related to 
natural language processing (NLP). 

1.INTRODUCTION  

Natural language processing, which aims to achieve human-
like language processing for a variety of tasks or 
applications, is a theoretically justified set of computer 
approaches for analyzing and modeling naturally occurring 
texts at one or more levels of linguistic analysis. The 
languages that individuals speak naturally are those that 
they speak. Everything a computer needs to comprehend 
and produce natural language is included in natural language 
processing. Making computers comprehend sentences or 
words written in human languages is the goal of the artificial 
intelligence and linguistics branch of natural language 
processing. a language used by individuals (humans) for 
general-purpose communication that is natural, also referred 
to as ordinary language. Natural language was created to 

accommodate managers and young people who lack the time 
to acquire new languages or become proficient in them. It 
was created because it was not possible to compel users to 
learn machine-specific languages in order to interact with 
computers.  

1.1 History of the Formation of Natural Language 
Processing: 

In a few years, research got underway at a number of US 
research facilities. Early MT research adopted the 
oversimplified stance that the main distinctions across 
languages were found in their word lists and allowed 
word sequences. Without accounting for the lexical 
ambiguity present in real language, systems created 
from this perspective only employed dictionary lookups 
to find suitable terms for translation and then 
rearranged the words to match the destination 
language's word-order norms. This did not yield very 
good results. The endeavor was far more difficult than 
the researchers had thought, and their seeming failure 
led them to conclude that they required a more suitable 
theory of language. Since the late 1940s for several 
decades, natural language processing has been the 
subject of research. The first natural language-related 
computer application was machine translation (MT). 
Weaver's memorandum from 1949 is often credited 
with popularizing the concept of machine translation 
(MT) and inspiring several efforts, even though Booth 
and Weaver launched one of the first MT projects in 
1946 on computer translation based on experience in 
cracking enemy codes during World War II. He proposed 
to translate languages using concepts from information 
theory and cryptography.  

1.2 Elements of NLP 

Natural Language Processing (NLP) may be divided into 
two categories: natural language generation and natural 
language understanding. NLP advances the processes of 
text generation and comprehension.  This section 
provides a general overview of NLP classification.  

2. GOAL OF THE NLP: 

As mentioned above, "to attain human-like language 
processing" is the aim of NLP. The term "processing" 
was carefully chosen, and it shouldn't be substituted 
with "Comprehending" 
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1. Rephrase a text that is entered. 

2. Put the text in another language by translating it. 

3. Respond to inquiries concerning the text's 
substance. 

4. Deduce conclusions from the text. 

3. Literature Review: 

 The natural language processing research project 
has received more attention in recent years. The 
automated method of natural language processing 
is text analysis, being a burgeoning field of study, 
and growth. Literature makes a distinction about 
the primary use concerning natural language 
processing and the techniques used to define it. 

 Processing natural language for speech synthesis:  

The text data is the first input into the system in text-to-

speech conversion, or TTS, which is the basis for this. 

It makes use of advanced speech synthesis modules. It 

makes advantage of sentence segmentation, a 

straightforward decision tree method for handling 

punctuation.  

 Speech recognition systems that are automatic 
utilize natural language processing, which is based 
on grammars. It makes use of with the spotlighting 
addition of automatic summarization, including 
indexing, which extracts the essence of the speech 
transcriptions in order to deal with information 
retrieval and dialogue system issues, the context-
free grammars for representing the syntax of that 
language offer a way to deal with spontaneous.  

4.  Applications for Natural Language 
Processing: 

For many applications, natural language processing 
offers both theoretical and practical solutions. Actually, 
NLP may be applied to any application that uses text. 

 Information extraction (IE): is a more modern 
application field that focuses on the identification, 
labeling, and extraction of important information 
elements—such as people, businesses, places, and 
organizations—from big compilations of text. Then, 
a variety of uses, such as data mining, question-
answering, and visualization, can make use of these 
extractions. 

 Question-Answering (QA): In contrast to 
Information Retrieval, which responds to a user's 
query with a list of documents that may be relevant, 
question-answering gives the user either the 
answer text in its entirety or excerpts from the 
answer. 

 Summarization: Higher NLP levels, especially the 
discourse level, can support an implementation that 
condenses a longer text into a more succinct, yet 
highly constructed, narrative representation of the 
source material. 

 Machine Translation (MT): systems have 
employed several NLP levels, spanning from the 
"word-based" approach to advanced analytical 
applications. It is conceivable that MT systems are 
the most ancient NLP applications. 

 Dialogue systems (DS): system are potentially the 
ubiquitous applications of the future, found in the 
systems that major end-user application providers 
foresee. Dialogue systems now use the phonetic and 
lexical levels of language; they are often focused on 
a tightly specified application (e.g., your refrigerator 
or home sound system). It is thought that creating 
really livable discussion systems might be achieved 
by utilizing all of the language processing layers 
described above. 

4.1  NLP Statistics: 

Random, probabilistic, and statistical techniques in 
statistical natural language processing can resolve some 
of the issues, particularly those arising from the fact that 
longer phrases are more ambiguous when processed 
using actual grammars. All quantitative methods fall 
under NLP. 

4.2  Steps in Natural Language Processing: 

 Lexical and Morphological Analysis: A language's 
vocabulary, which comprises its terms and phrases, 
is known as its lexicon. Morphology is the study of 
the analysis, identification, and description of word 
structures. 

 Syntactic Analysis: This is dissecting a sentence's 
words to show how the phrase is put together 
grammatically. The words are changed to create a 
framework, such as "the girl goes to the school," 
that demonstrates the relationships between the 
terms. The English syntactic analyzer would most 
likely reject this. 

 Analysis of Semantics: This removes the precise 
meaning from context or the meaning from a 
dictionary. The syntactic analyzer gives meaning to 
the structures it creates. A correspondence exists 
between the task domain objects and syntactic 
constructs. For instance, "colorless blue thought." 
The analyzer would reject this as colorless blue and 
white don't make sense when combined. 
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 Discussion Integration: Any given sentence's 
meaning is influenced by the phrases that come 
before it and by the sentences that come after it. For 
example, in the sentence "she desired it," the word 
"it" relies on the context of the previous 
conversation. 

 Pragmatic Analysis: It entails taking the 
intentional use of language and abstracting it, 
especially from those contexts where it is necessary 
to have prior knowledge of the subject matter. The 
basic idea is to reinterpret what was said in light of 
its true meaning. For example, "close the window?" 
should have been seen as a request as opposed to a 
directive. 

 

Fig 1.1 Flow chart of Natural Language Processing. 

 
Fig 1.2 Natural Language Processing 

4.3 Area of NLP: 

NLP is the study of using natural language and human 
comprehension to enable computer systems to carry out 
meaningful activities. Natural language processing is critical 
to the future because it enables the development of models 
and procedures that accept input in the form of text, speech, 
or both and alter it according to computer algorithms. Both 
written text and speech can be handled by an NLP system. 
The following are some of the several algorithms that have 
been created to improve the effectiveness of textual 
language processing: 

 Entity Recognition Model is the name of the 
sequence-to-sequence model. 

 Model of user preference graph. 

 Model of word embedding. 

 Fuzzy inference rules for feature-based sentence 
extraction. 

 Automated text summarization using a template-
based approach. 

 Extended short-term memory. 

Language processing is also possible even with speech input. 
Many algorithms are created for that purpose, and the most 
effective ones are: 

 Acoustic modeling, word recognition, and 
connected temporal categorization. 

 Translation using phase-based methods. 

 Translation using neural networks. 

 Neural machine translation on Google. 

4.3 Main NLP Tasks: 

 

Fig 1.3 text to speech synthesizer 

A selection of several NLP research projects.  

(A) Automated synthesis It generates the 
comprehensible synopsis of a collection of texts. Its 
purpose is to offer condensed or comprehensive 
information on texts of a certain kind.  

(B) Resolution of references It finds the words that 
relate to the same items in a phrase or a longer 
passage of text. As an illustration, consider the 
task of matching pronouns to the nouns or names 
they refer to. 

(C) Analysis of discourse Finding the related text's 
discourse structure, or the types of discourse 
relationships (elaboration, explanation, contrast) 
between sentences is the work at hand. 
Recognizing and categorizing speech acts—such as 
yes-or-no inquiries, content queries, declarations, 
assertions, and so on—in a sizable corpus of text is 
another potential challenge. 

(D) Automated translation translates text 
automatically between human languages. 
Segmentation morphologically. Sort words into 
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their constituent morphemes and note which class 
each morpheme belongs to. The intricacy of the 
language's morphology, or word structure, has a 
significant impact on how tough this endeavor is. 

(E) Recognition of named entities (NER) It takes a 
text stream and identifies the proper names 
(people, places, etc.) that each item in the text 
refers to, along with the type of place or person. 

(F) Understanding natural language Capable of 
transforming massive textual collections into more 
formal representations—like first-order logic 
structures—that make natural language notions 
easier for computer programs to use are the 
results. 

5. CONCLUSIONS: 

 Natural language has a power edge over keyword 
and key phrase strategies when it comes to query 
formulation and retrieval. They believe that our 
system is not only capable of abstracting photos but 
also of abstracting other types of multimedia data 
or input streams (text, video, audio, etc.).  

 Natural language fact abstraction—as opposed to 
complete natural language fact abstraction—is a 
less time-consuming endeavor when it comes to 
multimedia data abstraction.  

 NLP is a relatively new field of study and application 
in comparison to other information technology 
methodologies, there have been enough 
achievements to yet indicate that NLP-based 
information access technologies will remain a 
prominent area of information technology research 
and development. 

6. FUTURE OF NLP:  

 AI advancements will have a significant impact on 
natural     language processing (NLP). As natural 
language understanding and reading improve, 
computers, robots, and other devices will be able to 
learn from the content on the internet and apply 
what they have learned in the real world. 
Computers will become more and more capable of 
receiving and sending intelligent, useful information 
as they develop natural language. 

 Human-level, or human-readable natural language 
processing is an AI-complete problem. It is 
equivalent to addressing the core objective of 
artificial intelligence, which is to create computers 
that are more intelligent than people in order to 
allow them to think and solve problems like people, 

perform activities that people are unable to 
perform, and be more productive than people. 
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