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ABSTRACT

Deep learning (DL) is a rising star of machine learning (ML) and artificial intelligence
(Al) domains. Until 2006, many researchers had attempted to build deep neural
networks (DNN), but most of them failed. In 2006, it was proven that deep neural
networks are one of the most crucial inventions for the 2 I*' century. Nowadays, DNN
are being used as a key technology for many different domains: self-driven vehicles,
smart cities, security, automated machines. In this chapter, brief information about
DL theory is given, advantages and disadvantages of deep learning are discussed,
most used types of DNN are mentioned, popular DL architectures and frameworks
are glanced and aimed to build smart systems for the finance and real estate domains.
Finally, a case study about image recognition using transfer learning is developed.
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Deep Learning
1. INTRODUCTION

DL is a form of Machine Learning that enables computers to learn from experience
and understand the world in the context of hierarchy of concepts. Because the
computer collects information from the experience, it is not necessary to specify
any information that the computer needs. Earlier versions of Neural Networks (NN),
such as first perceptrons, consisted of an input and an output layer and maximum
one hidden layer. Today, networks containing more than three layers (including
input and output) are considered as DNN. It means that DNN is a technical term
that describes deep learning machines with multiple hidden layers. In DNN, each
node layer runs on a set of different properties based on the output of the previous
layer. The deeper the neural network, the more complex the features that the nodes
can recognize, since the layers merge and combine the properties in the preceding
layer (Alpaydin, 2010).

DL is an approach used to create and train NN. Deep Learning Algorithms
(DLA) can be considered as decision-making black boxes. The memory of the NN
controls the results to operate in the black box with the help of the number sequences
known as weights, which define how the inputs are to be combined and assembled.
An algorithm that processes a cat image and understands whether this image is a
cat-containing image or not, can be a good example of a DLA. In order to build any
DLA, complex networks of functions needs to be used. In 2012, articles and results
published in the scope of ImageNet competition, where current developments in NN
were shared. They became a real turning point for DL studies. Similar improvements
have been achieved in natural language processing and speech recognition. In the light
of these new techniques, it has become possible to build and train NN to overcome
previously unresolved issues. Determining the characteristics of raw input data is a
challenging process for ML methods (Warden, 2014).

DNN is crucial for big data sets, Image Processing (IP), speech recognition,
sentiment analysis, etc. One of the best examples about the usage of DL can be
Google. In 2011, the Google Brain Team started to conduct researches about DL.
After a three-year discovery process, Google bought the UK-based initiative:
DeepMind. Google has also used DNN developed by the company in Alpha Go
games and desktop games. Another service that enables automatic results to be
generated through DNN trained with the help of videos collected on servers is Google
Now Talk Recognition. The Google Brain Team is also responsible for this project.
This system is now called the new version of Google Neural Machine Translation.
Google Brain Team has also been working on providing better recommendations
to YouTube using DL (Marr, 2017).

Recent developments in the field of DL have brought new techniques. Thanks to
these techniques, it is possible to train complex networks. One of these techniques
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