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Abstract :  Nowadays deep learning is the present field of machine learning. The learning approach of deep learning is very supervised 
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illustrative and differential features.Deep learning methods have made a important breakthrough with appreciable performance in a wide 

variety of applications with useful security tools.This technique considered to be the best choice for finding complex architecture in high-

dimensional data by adding back propagation algorithm .This paper approaches to various  technique and application of deep learning. 
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1.  INTRODUCTION  

Deep learning (also known as deep structured learning) is a type of machine learning technology that uses artificial neural networks to 

learn representations. There are three types of learning: supervised, semi-supervised, and unsupervised. 

Due to the rise of high-performance computing facilities, deep learning techniques which carry out deep neural networks have become 

popular. Deep learning can handle a large number of functions when dealing with unstructured data, so it has greater functionality and 

flexibility. Deep learning algorithms pass data through multiple layers; each layer can gradually extract features and pass them to the next 

layer. The initial layer extracts low-level features, and the subsequent layers combine the features to form a complete representation. 

Deep learning has developed inseparably with the time, which has achieved a blast of information in all structures and from each area of 

the world. This information, referred to just as large information, is drawn from sources like social media, internet search, web based 

business stages, and online films, among others. This tremendous measure of information is promptly open and can be shared through 

fintech applications like distributed computing.  

Nonetheless, the information, which typically is unstructured, is huge to the point that it could require a long time for people to understand 

it and concentrate pertinent data. Organizations understand the mind boggling potential that can come about because of unwinding this 

abundance of data and are progressively adjusting to AI systems for robotized support. 

 

1.1  History of Deep Learning 

In 1943, Warren McCulloch, a neurophysiologist, and Walter Pitts a young mathematician, collaborated for a study about how neurons 

operate.And in this study Electrical circuits were used to build a basic neural network. In 1980, Frank Rosenblatt developed Perceptron, 

a pattern recognition algorithm based on a two-stage neural computer network that uses simple addition and subtraction. The perceptron 

calculates the weighted sum of the input, subtracts the threshold and returns one of the two possible values as the result.  In the 1980s to 

1990s, John Hopfield submitted a paper entitled "His Method for Useful Equipment" to the National Academy of Sciences. Japan’s 

announcement of its fifth-generation effort at a joint conference on cooperative/competitive neural networks terrified the United States. 

In 1986, Rina Dechter reintroduced deep learning into the machine learning community. Yann LeCun invented a machine that can read 

handwritten numbers. This invention has attracted worldwide attention. During the running of the algorithm, the training lasted for 3 days. 

This time, as the second winter of artificial intelligence began, it also affected neural network research and deep learning. Some overly 

optimistic people exaggerated the "immediate" potential of artificial intelligence, broke expectations, and angered investors.Fortunately, 

some people continue to work on artificial intelligence and deep learning and have made significant progress. In 1995, Dana Cortes and 

Vladimir Vapnik developed a support vector machine. Sepp Hochreiter and Jürgen Schmidhuber published a seminal article entitled Long 

Short-Term Memory (LSTM). This is the type of RNN architecture that deep learning will completely change in the coming decades. In 

2006, Jeffrey Hinton, Ruslan Salakhutdinov, Osindero, and The jointly published an article A Rapid Learning Algorithm for Deep Belief 

Networks. They combined multiple databases into layers called Deep Belief Networks. The amount of data. In 2012, GPU's AlexNet 

implemented the CNN model developed by Alex Krizhevsky. AlexNet won the Imagenet image classification competition with 84% 

accuracy. This is a huge leap from the 75% accuracy achieved by the previous model. This victory triggered a new wave of deep learning. 

Worldwide. In 2014, Ian Goodfellow founded GAN, also known as Generative Adversarial Neural Network. GAN opens up new 

possibilities for deep learning applications in the fields of fashion, art, science, etc. In 2016, Deepmind's deep reinforcement learning 
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model surpassed the human champion in a challenging Go game. The game is much harder than chess. Because of this feat, everyone's 

imagination was overwhelmed. It also promises deep learning. New level. In 2019, Yoshua Bengio, Jeffrey Hinton and Yann LeCoon 

won the 2018 Turing Award and made significant contributions to the advancement of deep learning and artificial intelligence. For those 

who tirelessly study neural networks, this is a turning point. 

 

1.2  The cat Experiment 

Google brain in the year 2012, delivered the result of an uncommon project known as The cat experiment. He experienced various 

problems related to “unsupervised learning” while conducting this experiment. Deep learning uses "supervised learning", which means a 

convolutional neural network with labeled data for example, in unsupervised learning, a convolutional neural network receives unlabeled 

data and is then asked to look for repeated patterns. 

The Cat Experiment utilized a neural net spread more than 1,000 PCs. Ten million "unlabeled" pictures were taken arbitrarily from 

YouTube, displayed to the framework, and afterward the preparation programming was permitted to run. Toward the finish of the 

preparation, one neuron in the most noteworthy layer was found to react unequivocally to the pictures of felines. Andrew Ng, the 

undertaker's organizer said, "We likewise discovered a neuron that reacted firmly to human appearances." Unsupervised learning stays a 

huge objective in the field of Deep Learning. 

The cat experiment uses a neural network distributed on 1,000 computers. Randomly sample 10 million "unlabeled" images from 

YouTube, display them on the system, and run the training software. It is found that the top layer is highly sensitive to cat images. Andrew 

Ng, the founder of the project, said: "We also discovered a neuron that is very sensitive to human faces." Unsupervised learning is still 

an important goal of deep learning. 

When processing unlabeled images, Cat Experiment scored 70% higher than its predecessors; however, it identified less than 16% of 

objects used for training and processing more severely rotating or moving objects. The development of artificial intelligence relies on 

deep learning, which is still developing and requires creative ideas. 

 

2.  DEEP LEARNING TECHNIQUES  

2.1  Convolutional Neural Networks 

A convolutional neural network (CNN) is a form of artificial neural network that is especially intended to analyse pixel input and is used 

in image recognition and processing. 

CNNs are image processing, artificial intelligence (AI) systems that utilise deep learning to do both generative and descriptive tasks, 

frequently utilising machine vision that includes image and video recognition, as well as recommender systems and natural language 

processing. 

A neural network is a hardware and/or software system modelled after the way neurons in the human brain operate. Traditional neural 

networks aren't designed for image processing and must be given pictures in smaller chunks. CNN's "neurons" are organised more like 

those in the frontal lobe, the region in humans and other animals responsible for processing visual information.Traditional neural networks' 

piecemeal image processing difficulty is avoided by arranging the layers of neurons in such a manner that they span the full visual field. 

 

2.2  Recurrent Neural Networks(RNNs) 

RNNs were initially developed to aid in the prediction of sequences; for example, the Long Short-Term Memory (LSTM) algorithm is 

well-known for its versatility. These networks are only based on data sequences with varying input lengths. 

For the current prediction, the RNN uses the information obtained from its previous state as an input value. As a result, it can assist in 

attaining short-term memory in a network, allowing for effective stock price change management or other time-based data systems. 

Two types of RNN designs for problem analyzing: 

● LSTMs: Memory-based models for predicting data in temporal sequences. Input, Output, and Forget are the three gates. 

● Gated RNNs are also effective for memory-based data prediction of temporal sequences. Update and Reset are the two gates. 

 

2.3  Generative Adversarial Networks 

GANs, or Generative Adversarial Networks, are a type of generative modelling that use deep learning techniques such as convolutional 

neural networks. 

In machine learning, generative modelling is an unsupervised learning job that entails automatically identifying and learning regularities 

or patterns in input data such that the model may be used to create or output new instances that might have been drawn from the original 

dataset. 

GANs are method of training a generative model by outlining the problem as a supervised learning problem with two sub-models: the 

generator model, which we train to produce new examples, and the discriminator model, which tries to classify examples as real (from 

the domain) or fake (from outside the domain) (generated). The two models are trained in an adversarial zero-sum game until the 

discriminator model is tricked approximately half of the time, indicating that the generator model is producing convincing instances. 

It's a hybrid of two deep learning neural network techniques: a Generator and a Discriminator. While the Generator Network generates 

fictitious data, the Discriminator aids in distinguishing between genuine and fictitious data. 
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Because the Generator continues to produce false data that is identical to genuine data – and the Discriminator continues to identify real 

and unreal data – both networks are competitive. The Generator network would produce simulated data to the authentic photographs in a 

case where an image library is required. After that, it would create a deconvolution neural network. 

After that, an Image Detector network would be used to distinguish between actual and false pictures. Starting with a 50% probability of 

correctness, the detector must improve its categorization quality, while the generator improves its fake picture production. Such 

competition would improve the network's overall effectiveness and speed. 

 

2.4  Deep Reinforcement Learning 

The process of an agent interacting with its surroundings to change its state is known as reinforcement learning. By engaging with the 

circumstance, the agent may observe and take appropriate actions, assisting a network in achieving its goal. 

There is an input layer, an output layer, and numerous hidden multiple layers in this network architecture, with the state of the environment 

being the input layer itself. The concept is based on repeated attempts to forecast the future payoff of each action done in a particular 

scenario. 

 

2.5  Boltzmann Machines 

A Boltzmann machine is a symmetrically linked network of neuron-like units that make stochastic decisions on whether to turn on or off. 

Boltzmann machines use a basic learning method (Hinton & Sejnowski, 1983) to find interesting features in the training data that indicate 

complicated regularities. In networks with several layers of feature detectors, the learning method is sluggish, but in "restricted Boltzmann 

machines" with a single layer of feature detectors, it is quick. By constructing limited Boltzmann machines and using the feature 

activations of one as the training data for the next, several hidden layers may be learnt quickly. 

Boltzmann machines are used to do two different types of computations. The weights on the connections are fixed for a search issue and 

are used to describe a cost function. A Boltzmann machine's stochastic dynamics then allows it to sample binary state vectors with low 

cost function values. 

A collection of binary data vectors is presented to the Boltzmann machine for a learning task, and it must learn to create these vectors 

with a high probability. To do so, it must determine weights on the connections such that the data vectors have low cost function values 

when compared to other binary vectors. Boltzmann machines produce numerous tiny adjustments to their weights to solve a learning 

issue, and each update needs them to solve many distinct search problems. 

 

3.  APPLICATIONS OF DEEP LEARNING 

 

3.1.  Natural Language Processing (NLP)  

It is a type of understanding of the toughness with language like its syntax, expressions, semantics which is the toughest task for humans 

to grasp. Through deep learning NLP is trying to gain the same thing by training machines to catch linguistic nuances and frame 

appropriate responses. Deep Learning-based Natural Language Processing aims to achieve the same goal by teaching machines to 

recognise language subtleties and construct suitable replies. In the legal field, document summarising is frequently utilised and tested, 

rendering paralegals obsolete.  

Deep learning is gaining traction in subsets of natural language processing such as answering questions, language modelling, text 

classification, twitter analysis, and sentiment analysis at a wide level.   

 

3.2.  Health Care   

Deep learning has become a trend in health care  as the devices and sensors are used in patients data and their health condition also for 

blood pressure ,sugar level and heart beats measurement  they use deep learning . 

Medical imaging solutions, chatbots that help to identify patterns in patient symptoms,  deep learning algorithms that can recognize 

explicit sorts of cancer, and imaging solutions that utilise deep learning to identify rare diseases or specific kinds of pathology are all 

examples of deep learning applications in healthcare. Deep learning has proven important in giving medical personnel insights that enable 

them to detect problems early on, allowing them to provide significantly more tailored and relevant patient care. 

       

3.3.  Virtual Assistants   

Virtual assistants, such as Alexa, Siri, and Google Assistant, are the most widespread use of deep learning. Each engagement with these 

assistants allows them to gain a better understanding of your voice and accent, giving you a second human connection experience. Virtual 

assistants employ deep learning to learn more about their subjects, which might range from your favourite restaurant to your favourite 

sport. Deep learning is used by virtual assistants to learn more about their subjects, which might range from your dining preferences to 

your most visited places or favourite songs. They learn to understand and carry out your orders by analysing natural human language. 

Virtual assistants can also convert your speech to text, take notes for you, and make appointments on your behalf. Virtual assistants can 

handle everything from running errands to auto-responding to your individual calls to organising duties between you and your team 
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members. Virtual assistants can help you create or send appropriate email copy using deep learning applications such as text generation 

and document summarizations. 

 

3.4.  Visual Recognition   

Consider browsing through a collection of old photographs that takes you down memory lane. You decide to frame a handful of them, 

but first you need to sort through them. In the lack of metadata, the only way to accomplish this was to put in manual work. The most you 

could do was arrange them by date, but often downloaded photographs don't have that metadata. With Deep Learning, photos may now 

be classified based on locations recognised in photographs, faces, a group of people, or events, dates, and so on. To find a specific photo 

in a library (let's say a dataset as huge as Google's picture library), state-of-the-art visual recognition techniques with multiple layers from 

basic to advanced must be used.Image at a large size Using convolutional neural networks, Tensorflow, and Python extensively, visual 

recognition using deep neural networks is encouraging growth in this section of digital media management. 

 

3.5.  Adding Sounds To Silent Movies   

Synthesizing sounds to complement silent videos is a use of both convolutional neural networks and LSTM recurrent neural networks. 

To identify acceptable sounds for the scene, a deep learning model prefers to correlate video frames with a database of pre-recorded 

sounds. This work is accomplished by the use of training 1000 films, which feature drum sticks striking various surfaces and producing 

various noises. Deep learning models then utilise these videos to determine the optimal sound for the video. Later, a Turing-test-like setup 

is developed to attain the best results in predicting whether the sound is artificial or real. 

 

3.6.  Sentiment Analysis   

Sentiment analysis is the process of using natural language processing, text analysis, and statistics to understand and analyse client 

sentiments. Customers' sentiments can be found in the form of tweets, comments, reviews, and other forms of social media. 

These feelings are gathered in an organised or unstructured style by a firm from numerous sources such as Twitter, Facebook, and other 

social media platforms. Structured data is data that has been arranged and is simple to analyse. It could be in the form of a survey, 

consumer feedback, a chat, or data from a call centre, among other things. 

Unstructured data refers to datasets that are not owned by a corporation or individual. They are just data that has been gathered from other 

or unaffiliated sources. For example, independent sources collected data on Covid-19 patients.  

Deep learning is great for sentiment analysis, sentiment categorization, opinion/assessment mining, emotional analysis, and a variety of 

other tasks. 

 

3.7.  Automatic Colorization of Black and White Images  

The difficulty of adding colour to black and white photos is known as image colorization. Because it is such a demanding task, it was 

traditionally done by hand with human effort. Deep learning can be used to colour the image by using the objects and their context within 

the photograph, just like a human operator would. 

A visually stunning achievement.  

This feature takes advantage of ImageNet's high-quality and massive convolutional neural networks, which have been adapted for the 

task of image colorization.  

In general, the method includes using very large convolutional neural networks and supervised layers to rebuild the image with colour 

added. 

 

3.8.  Automatic Machine Translation 

This is a task that involves automatically translating words, phrases, or sentences from one language into another.  

Although automatic machine translation has been known for a long time, deep learning is outperforming the competition in two areas:  

Text translation that is done automatically.  

Images are automatically translated. 

Without any preprocessing, text translation can be done allowing the algorithm to learn the relationships between words and how they 

transfer to a new language. This translation is carried out using stacked networks of huge LSTM recurrent neural networks. 

Convolutional neural networks are used to recognise images that contain letters and the locations of the letters in the scene. They may be 

turned into text, translated, and the image reproduced with the translated text once they've been identified. This is commonly referred to 

as "immediate visual translation." 

 

4.  Conclusion 

Deep learning is a vast growing application of machine learning.Deep learning is continuously growing faster. Even though it is a mystery 

to learn the whole working of deep learning as it makes machines work faster.This technique assures best scope in futures as it works  

smarter than human. Let deep learning be more constant to the betterment of humanity and let this domain 

 make a place to live better. 
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