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Abstract

Deep Learning has gained popularity in
recent years. Since deep learning strives to
improve analysis and can learn from large
volumes of unlabeled data, it has been
used in many different contexts. Therefore,
this study gives an overview of deep
learning and its uses throughout the years
in the hope that it would inspire other
researchers to employ deep learning in
novel ways in their own work. Automatic
voice recognition, picture recognition,
natural  language  processing,  drug
discovery and toxicology, customer
relationship management, recommendation
systems, and bioinformatics are just some
of the seven areas found where deep
learning has been put to use. We talk about
the study's findings and where further
investigation is needed for each of them.
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1. Introduction

The subfield of Machine Learning (ML)
known as Deep Learning (DL), sometimes
called deep structured learning or
hierarchical learning, is predicated on a
collection of algorithms designed to
describe granular abstractions in data [1,
2]. These algorithms provide a hierarchical
framework  for  understanding  and
expressing information. Inspired by the
deep, layered learning process of the major
sensory regions of the neocortex in the

human brain, this hierarchical learning
architecture automatically pulls features
and abstractions from underlying data [3,
4, 5]. According to [6, 7], DL algorithms
are helpful for processing vast volumes of
unsupervised data  and learning
representations of that data in a greedy,
layer-by-layer fashion.

Several academics in recent years have
taken DL algorithms and applied them to
other domains. Therefore, this paper's goal
is to explain and examine the many uses of
DL algorithms that have  been
implemented throughout time. In Section
2, we'll go into further detail that may be
useful to those who are researching DL
and its applications. Section 3 provides the
review's final verdict.
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2. The Applications of Deep
Learning

This section provides context for the rest
of the study by outlining the many
domains in which the Deep Learning
algorithm has found use.

Al-powered ear-to-mouth translation

In 2012 [8,] Google stated that Deep
Neural Networks (DNN) will be the
primary technology used to simulate the
sounds of a language for Google Voice
Search. DNN has taken the place of the
30-year-old Gaussian Mixture Model.
Additionally, DNN has shown superior
ability to monitor whatever sound a user is
simulating at any given moment, resulting
in much improved speech recognition
accuracy.

In 2013, DL's popularity skyrocketed in
the areas of ASR and ML [9]. When it
comes to deriving speech features, DL is
fundamentally tied to the use of numerous
layers of nonlinear transformations,
whereas learning with shallow layers
involves the wuse of exemplar-based
representations for speech features, which
have large dimensionality but often empty
entries.

Recognizing Images

Mitosis detection in breast histopathology
pictures using deep  max-pooling
convolutional  neural networks was
published in [10]. Mitosis identification is
a challenging process. Mitosis is a
complicated process in which the cell
nucleus goes through several changes.
DNN is used as a robust pixel classifier in
this method, processing raw pixel data
without any assistance from a person. So,
DNN will pick up on a collection of visual
characteristics from the training data
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without any manual input. On a publically
accessible dataset, DNN is shown to
greatly outperform other competing
approaches, while requiring just a
moderate amount of CPU work (a 4MPixel
picture may be processed in a matter of
minutes on a normal laptop).

The 1.2 million high-resolution photos
from the ImageNet LSVRC-2010 contest
are classified into 1000 classes using a
large and deep convolutional neural
network that has been trained [11]. The
top-1 and top-5 error rates of 37.5% and
17.0% on the test data, respectively, are
significant improvements over the prior
state-of-the-art. Waiting for better GPUs
and more datasets to become available will
enhance the outcomes from all the studies.

The Processing of Natural Language

In recent years, several information
retrieval and language-related applications
have benefited from the use of deep
learning  techniques. Deep learning
approaches take use of deep architectures
to unearth, in training data, the underlying
structures and characteristics at varying
levels of abstraction that are applicable to
any job. A set of Deep Structured
Semantic Models (DSSM) for Web
searching were suggested in 2013. In
particular, the following is how they utilize
a DNN to rank a collection of documents
in response to a specific question. We
begin by projecting the query and the
documents onto a shared semantic space
using a non-linear projection. The cosine
similarity between the documents' vectors
in that semantic space is then used to
determine the documents' relevance to the
query. In order to optimize the conditional
probability of the clicked page given the
query, neural network models are trained
utilizing the click-through data in a
discriminative manner. A Web document
ranking is used to test the new models.
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operation using a sample of actual data.
The experimental results demonstrate that
the proposed model greatly outperforms
the state-of-the-art latent semantic models
given in [12].

Toxicology and Drug Development

The goal of QSAR/QSPR research is to
develop mathematical models that link the
structure of a substance to its physical and
chemical characteristics. Several different
types of neural network models are used to
apply multi-task learning to QSAR in [13].
An artificial neural network was trained to
predict chemical activity across many tests
simultaneously. Results show that multi-
tasking neural networks can greatly
outperform random forest-based baselines
when compared to other approaches.

To predict the bioactivity of tiny
compounds for use in drug development,
the first structure-based, deep
convolutional neural network, AtomNet,
was released in 2015 [14]. This research
also shows how to describe bioactivity and
chemical interactions using convolutional
ideas like feature localization and
hierarchical composition. With an AUC
better than 0.9 on 57.8% of the targets in
the DUDE test, AtomNet significantly
surpasses prior docking techniques on a
wide range of benchmarks.

Relationship Management With Customers

In [15], we see a blueprint for self-directed
operation of a CRM system.To start, the
possibility of using a variant of the
Recency-Frequency-Monetary Value
system of metrics for defining the state
space of customers or benefactors is
investigated. Second, depending on the
individual's location in the state space, a
method is outlined for identifying the best
course of action to take in direct
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marketing, both in the discrete and
continuous action spaces. A deep neural
network is trained using model-free Q-
learning to establish associations between
a client's location in the state space and the
rewards associated  with  potential
marketing actions. Customers' lifetime
values (CLVs) may be quickly determined
by plugging in the estimated value
function across the client state space. The
findings of experiments conducted on the
mailing dataset of contribution
solicitations  from the  Knowledge
Discovery and Data Mining Tools
Competition are given.

Systems for Making Suggestions

The widespread use of digital music
distribution and consumption has made
automatic music suggestion an
increasingly pressing issue in recent years.
Cooperative filtering is used by the vast
majority of recommender systems. When
consumption data is unavailable, [16]
advocated using a latent component model
for recommendation, with latent variables
predicted from music audio. The
predictions are assessed quantitatively and
qualitatively on the Million Song Dataset,
with the former method compared to deep
convolutional neural networks using a bag-
of-words representation of the audio
inputs. New findings from DL indicate that
deep convolutional neural networks greatly
outperform the conventional technique
when it comes to music recommendation.

In order to provide a broad user base with
personalized recommendations, many
online services depend largely on
automated personalisation. This
necessitates rapid scalability of systems to
meet the needs of the increasing number of
people trying out these online services for
the first time. In 2015, research by [17]
suggested a content-based
recommendation system to deal with the
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suggestion quality and the scalability of
the system simultaneously. In addition,
they suggested modeling consumers with a
large collection of features gleaned from
their online activities and inquiries. To
optimize the degree to which individual
users are like their favored things, they use
a DL strategy that maps persons and
objects to a latent space. The multi-view
DNN architecture can readily expand to
accommodate millions of wusers and
billions of item entries, as shown by
scalability tests.

Bioinformatics

A significant difficulty in biology and
bioinformatics is the annotation of genetic
data. Bimolecular experiments, which are
necessary to augment existing databases of
known gene activities, are time-consuming
and expensive. Algorithms can help with
the curation of gene annotations by
automatically suggesting inaccuracies, and
computational methods can predict
previously-unidentified gene functions,
speeding up the rate of gene function
discovery. In this paper [18], the authors
create a method that uses deep auto
encoder neural networks to accomplish
both objectives. It demonstrates the
superior performance of deep auto encoder
networks over other traditional machine
learning approaches, including the widely
used truncated singular value
decomposition, by means of tests using
gene annotation data from the Gene
Ontology project.

3. Conclusion

Based on Section 2, there are seven
applications that have been applied with
Deep Learning were identified. The
applications are:
a) Automatic Speech
Recognition
b) Image Recognition
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C) Natural Language
Processing

d) Drug Discovery and
Toxicology

e) Customer  Relationship
Management

f) Recommendation
Systems

Q) Bioinformatics

Deep Learning is a rapidly expanding
and changing field. Summarizing the
most recent findings in this area while
being objective is challenging. As a
result, foreseeing its potential uses
remains challenging..
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