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Abstract 
In past few years, there is increase in applications of Machine Learning and this is because of 

Introduction to Deep Learning with characteristic of recognizing patterns on big data sets. It provides 

better result than conventional models. In data science there is always focus on big data sets, that leads 

to better decision making. Deep Learning and Data Analysis both having characteristic of pattern 

recognition which led them to proceed simultaneously. Deep learning become most revolutionized 

technology of Artificial Intelligence due to abilities of prediction, analyze big data sets and provide 

some chrematistics that can’t be obtain previously.  

As, AI is basically a concept of working of machine as human and for now AI can accomplish tasks 

those are difficult and only possible by natural intelligence behind this huge success the main role is 

played by Deep Learning. The basic difference that makes deep learning models different from 

conventional models is focuses on programming as well as on training of data set from real world. 

In this Paper, we will explore what is deep learning, applications of deep learning, how it is different 

from other conventional models, what is data science, major steps in process of data analysis, how deep 

learning helpful in process of data analysis and provide better and fast result than before. 
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Introductions 

Deep learning 

Deep learning is a type of machine learning that uses multiple layers of artificial neurons, 

called deep neural networks, to learn from large amounts of data. Deep neural networks can 

perform tasks such as image recognition, natural language processing, speech synthesis, and 

computer vision, by mimicking the way the human brain processes information. Deep 

learning is often considered as the cutting-edge of machine learning, as it can achieve 

superior results in complex and diverse domains. 

Deep learning, a subset of machine learning, draws inspiration from the intricate neural 

networks found in the human brain. These algorithms, comprising multiple layers of artificial 

neurons, emulate the brain's ability to process data and extract patterns. By leveraging this 

architecture, deep learning excels in tasks like image recognition and natural language 

processing with remarkable accuracy. 

 

Deep learning for data analysis 

Deep learning offers a many advantages for data analysis, particularly for research purposes. 

It is capable of handling complex and unstructured, unsupervised data, such as images, text, 

audio, or video, which are difficult to analyze with traditional methods. Moreover, it can 

learn from data without explicit rules or features, thus reducing the need for human 

interference and domain knowledge. Additionally, it can show hidden patterns and 

relationships in data, potentially leading to new and innovative findings and applications. 

Furthermore, it can scale up to large and dynamic data sets, as it can take advantage of the 

power of parallel computing and cloud services. 

Deep learning also allows for the creation of highly accurate predictive models that can make 

precise or exact predictions, anticipations and classifications, even in cases where the  
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relationships between input data and output targets are 

highly nonlinear or complex. This makes it suitable for 

applications such as image and speech recognition, natural 

language processing, recommender systems, and anomaly 

detection. Furthermore, deep learning can continuously 

improve its accuracy through feedback and learning, which 

can lead to more accurate and reliable results over time. 

 

Data Science [3] 

Data Science is the process of converting raw data into 

actionable insights that will be used to improve business 

operations, products, or services. It’s a combination 

of coding [10] that will allow businesses to come up with a 

sense of the raw but potential data. Data scientists use 

algorithms to identify the hidden patterns amongst large 

datasets and then use these insights to make better and data-

driven close decisions. There are various types of data 

scientists who fall under two important categories – 

predictive analytics and prescriptive analysis. 

While Predictive analytics focuses on generating ML 

predictions about future events from a dataset, prescriptive 

analytics [9] will identify potential opportunities and 

optimize decision-making processes by giving 

recommendations based on data analysis. In contrast, 

perspective analytics focuses on proactively creating 

suggestions to improve performance in a given area based 

on previous data. This approach is often used in data-driven 

companies to help improve business processes by predicting 

current & future trends as well as patterns. 

 

Use Of Deep Learning In Data Science [3] 

Deep learning is a subset of Machine Learning that will 

allow computers to learn without being deeply programmed. 

It will enable computers to adapt and improve 

independently with repeated data exposure. It works by 

training a deep neural network on large data amounts, 

allowing computers to learn how to recognize data patterns. 

It can be used in various ways such as image recognition 

and NLP – Natural Language Processing. Deep Learning 

has been increasingly applied to data science, as it offers a 

more complex & flexible way to handle data than traditional 

ML methods. It can be used to process significant data 

amounts in fast, thereby way making it a very essential tool 

for researchers in the data field. 

Deep Learning has brought a revolution in various ways - 

such as computer vision, NLP - Natural Language 

Processing [8], and ML. Data Science uses deep learning 

optimally to identify patterns and trends in BIG datasets. 

Some of the popular applications of deep learning in data 

science include: 

▪ Image Classification - Deep Learning is used to classify 

images automatically into various categories. For 

instance, the deep learning algorithm is trained to 

identify objects or facial expressions in the images. 

▪ Object Detection or identification - Object detection in 

pictures or videos could be done through deep learning. 

For instance, the deep learning algorithm is used to 

detect people walking around in driving applications. 

▪ Generate Text on given input - Deep Learning is used 

to generate text based on the given input. For instance, 

deep learning is used to create descriptions of products 

based on product images. 

 

Benefits of Deep Learning in Data Science [1]: There are 

several benefits of Deep Learning in Data Science such as: 

▪ More Efficiency: Yes! In deep learning, data scientists 

can gain a high level of accuracy and speed – which is 

essential for complex tasks like predicting trends or 

answering questions. 

▪ Deeper Insights: Deep learning let you detect patterns 

& insights [4] that would otherwise be hidden in data. 

It’s because deep learning algorithms can learn and 

extract features from data automatically. You don’t 

have to manually specify the features to look for – the 

algorithm figures it out for you. 

▪ More Flexibility: It allows you to adapt your model to 

suit your requirements rather than follow a predefined 

set of rules. It increases flexibility to lead to accurate 

predictions and more informed decisions. 

▪ Better Collaboration: Deep learning allows data 

scientists to collaborate in a more effective way by 

sharing models and insights. It helps them better 

understand the data and increases their chances of 

better data analysis [5]. 

▪ Solve Complex Problems: Deep learning can solve 

complex and brainstorming problems. For instance, 

deep learning can classify images into various 

categories like Lions or Leopards. The task is quite 

tedious and time-consuming, but deep learning can 

achieve better and more efficient results in a quick time 

rather than traditional ML techniques [6].  

▪ Study Complex Data: Deep learning has the specialty 

to learning intricate patterns & data structures that 

would be difficult for other algorithms to figure out. 

That’s because deep learning algorithms can learn the 

hierarchy level and with learning it sorts out complex 

patterns. Thus, data scientists are able to see through 

the ways that would be easy and seem difficult for other 

algorithms to be able to detect. 

 

Challenges of using deep learning for data analysis [1] 

Another challenge of using DL for data analysis is the need 

for specialized expertise and skills to design, train, and 

deploy deep learning models. This can be a barrier for 

organizations that lack the necessary resources or personnel 

to effectively implement DL solutions. Additionally, DL 

models can be sensitive to changes in the input data 

distribution, which may require frequent retraining or 

adaptation to maintain their performance. Finally, the use of 

DL in data analysis raises ethical and social considerations, 

particularly around issues of privacy, security, and 

transparency. These challenges require careful consideration 

and management to ensure that DL is used responsibly and 

effectively in data analysis and research 

It's important to note that the quality and quantity of the data 

used to train the deep learning model can significantly 

impact its performance and accuracy. Therefore, it's crucial 

to ensure that the data used for training is diverse, 

representative, and of high quality. Additionally, it's 

important to consider the interpretability and explainability 

of the deep learning model, as it can affect the trust and 

adoption of the results by stakeholders and decision-makers. 

Lastly, it's recommended to use an iterative approach and 

continuously refine and optimize the deep learning model 

based on feedback and evaluation. 

 

How to use deep learning for data analysis? 

To effectively utilize deep learning for data analysis, it is 
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essential to follow a series of steps. This includes defining 

the research problem and objective, as well as identifying 

the type and source of data required. Additionally, one must 

select a suitable deep learning framework and tool, such as 

TensorFlow, PyTorch, Keras, or Scikit-learn, and learn how 

to use it. Furthermore, the data must be preprocessed and 

prepared, such as cleaning, labeling, augmenting, or 

splitting it. Afterward, the deep neural network must be 

designed and trained, which involves selecting the 

architecture, parameters, activation functions, loss functions, 

and optimization methods. Subsequently, the deep neural 

network must be evaluated and tested, using metrics, 

validation sets, cross-validation, or confusion matrices. 

Finally, the results must be analyzed and communicated, 

through visualizations, statistics, reports, or publications. 

 

Some examples of using deep learning for data analysis 

Deep learning has been applied to a wide range of research 

fields and domains, from biomedical and health research - 

such as diagnosing diseases, analyzing medical images, 

discovering drugs, or predicting outcomes - to social and 

behavioral research - such as analyzing sentiment, emotion, 

personality, or social networks - and environmental and 

natural research - such as detecting deforestation, 

monitoring wildlife, or forecasting weather - to engineering 

and physical research - such as designing materials, 

optimizing systems, or simulating phenomena. This 

technology has enabled researchers to gain valuable insights 

into a variety of topics and has opened up new possibilities 

for data analysis. 

It's worth mentioning some specific examples of using DL 

for data analysis. For instance, DL has been used to improve 

the accuracy of TUBERCULOSIS detection and diagnosis, 

by analyzing medical images and genomic data. The report 

from radiologist may get delay for 4 to 5 days that can delay 

the treatment for patient but a deep learning report can be 

generated faster and treatment can be started early and later 

on a deep learning report can be compared with radiologist 

report for confirmation. 

 

How to use deep learning for embedding images [2] 

Normally, I would share photos of our Deep Learning with 

Python team in the recording studio. However, COVID-19 

has made the decision for us to record our latest Deep 

Learning with Python video from home. 

▪ There are times when it is necessary to understand how 

similar images are to one another based on their 

features. In our example, we distinguish fishes from 

dogs. This is an easy task for us humans, but much 

more difficult for computer vision. How do we get 

started with this type of classification task? 

▪ We are going to use an embedding model. An 

embedding model is a way to reduce the dimensionality 

of input data, such as images. Consider this to be a type 

of data preparation applied to image analysis. When an 

embedding model is used, input images are converted 

into low-dimensional vectors that can be more easily 

used by other computer vision tasks. The key to good 

embedding is to train the model so that similar images 

are converted to similar vectors. 

▪ In this triplet model example, we see the top of the 

model showing three distinct inputs and the bottom 

showing the embeddings being collected. Everything in 

the middle is ResNet18, which is the industry standard. 

▪ An embedding model is composed of two components: 

a feature extractor network and the embedding layer. 

We choose to use ResNet18 as the feature extractor. 

This is built into the Deep Learning with Python API. 

We built the model using the EmbeddingModel API, 

passing as arguments the feature extractor, the 

embedding layer, and the type of embedding model. 

▪ We chose to use a triplet network. A triplet network has 

three identical copies of the embedding model. These 

three parallel networks enable three images to be 

embedded simultaneously. The input to the first 

network contains anchor examples (For reference), the 

second contains positive examples (Images similar to 

anchors), and the third contains negative examples 

(Images dissimilar to anchors). Then, the embedding 

loss layer collects these three embeddings and 

compares the results. Updates are made to the weights 

so that similar images are moved closer together in the 

embedding and dissimilar images are pushed apart. This 

means that the image embedding should place the dogs 

embeddings near other dogs embeddings and the fishes 

embeddings near other fishes embeddings. 

▪ The output of the embedding layer can be further 

passed on to other machine learning techniques such as 

clustering, k nearest-neighbor analysis, etc. 

 

Pattern recognition 

Pattern recognition, is a process in which a machine search 

and recognizes patterns in data by applying machine 

learning algorithms.  

 

Pattern Recognition Algorithm for Machine Learning 

Pattern recognition algorithms are inseparable from machine 

learning. When training the pattern recognizer, supervised 

and unsupervised learning approaches are commonly used. 

In supervised machine learning, the human component 

prepares representative data known as training sets designed 

to understand the patterns which the system is expected to 

learn to recognize. After processing those sets, the system's 

performance is checked by exposing it to other data of a 

similar format, organized in so-called test sets. 

 

 
 

The kind of pattern recognition trained this way is referred 

to as classification. 

When machine learning is unsupervised, the involvement of 

a human component and pre-existing patterns is minimized. 

In this case, the algorithm is trained to detect new patterns 

without using any already existing data set, just by being 

introduced to the large sets of data. Hierarchical or k-means 

clustering algorithms are often used in this approach. 

Consequently, the pattern recognition obtained through this 

type of learning is referred to as clustering. 

Like machine learning, deep learning is also implemented in 

training pattern algorithms when we talk about neural 
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networks. 

 

Types of Pattern Recognition 

Image 

This type of pattern recognition enables identifying 

particular objects depicted in images. Pattern recognition is 

used to extract meaningful features from given image/video 

samples and is used in computer vision for various 

applications like biological and biomedical imaging. (e.g., a 

self-driving car slowing down after identifying a pedestrian 

ahead). 

Image recognition is commonly used in such processes as: 

▪ Visual search 

▪ OCR (optical character recognition) 

▪ Face detection. 

 

Sounds 

This type of pattern recognition is used for identifying 

various sounds. By analyzing audio signals, the system 

labels them as belonging to a certain category. Here are 

some examples where sound pattern recognition can be 

used: 

▪ Surveillance alarm detection 

▪ Identifying animal species 

▪ Melody recognition. 

 

Voice 

This type of pattern recognition analyses the sounds of a 

human voice to identify the speaker. Unlike speech 

recognition, it does not involve language processing and 

solely spots personal characteristics in a speaking pattern. It 

is used mostly for security purposes (personal 

identification). Common areas of usage include: 

▪ Mobile or web applications; 

▪ Internet of things. 

 

Speech 

Much like optical character recognition identifies letters and 

words on the image, speech recognition captures elements 

of a language in the sound of a person speaking. For this 

technology, widespread areas of usage include: 

▪ Voice-to-text converters; 

▪ Auto captioning for videos; 

▪ Virtual assistants. 

 

Is Pattern Recognition Important? 

Nowadays, pattern recognition can be taken as a basis for a 

number of technologies used in day-to-day life. Face 

recognition is one of the most common examples of 

implementing pattern recognition on a complex level, as it 

involves processing a large set of visual elements that make 

a person's face unique and identifiable. 

Face recognition, as well as other biometrics technologies, 

have already extremely influenced the process of identity 

verification and will continue to influence our society. 

Besides, pattern recognition is an irreplaceable analytical 

tool as well. Complex and difficult big data analyses, like 

stock market prediction, business analytics, or medical 

diagnostics rely on pattern-recognizing algorithms. Without 

pattern recognition, drawing meaningful conclusions from 

large sets of data would be impossible. 

 

Using Neural Networks for Pattern Recognition 

Using neural networks for pattern recognition is the most 

flexible approach to the task. These networks are 

comparatively autonomous in learning to recognize patterns 

and are capable of constant development and self-

organization. Neural networks make it possible to solve 

tasks that could probably never be solved using only 

statistical algorithms. 

This adaptiveness and functionality make neural networks 

widely implemented in pattern recognition software. The 

most popular type in this area is feedforward neural 

networks, where information moves in one direction only. 

Those are often used for speech recognition or identifying 

objects. 

 

Conclusion 

In this world data is crucial and it’s been floating around in 

millions across the globe. It’s important to get the meaning 

out of it else it will prove useless for businesses. Whether to 

understand customer behaviour or predict future events, data 

science is the new epicenter for things to be carried out. 

Along with this, it's important to learn new techniques as 

well and one such thing is deep learning. 

Data is a vital asset for any form of business, and if you do 

not make efficient use of it – it will be a waste collecting 

it. Advanced-Data science technique [7] like deep learning 

turns raw data into meaningful insights and presents it to 

clients in an attractive way, which can be used to make 

various crucial business decisions. Deep learning is an in-

depth technique to process data in a more sorted and 

simplified way. It’s taking the data science world by its 

storm. Data science contributes to nearly every industry 

because each business in today’s era highly depends on data 

so it's important to learn data science. 
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