Deep Learning a subfield of Machine Learning?
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o Is Deep learning, a subfield of machine learning?

That is what | want to know.

So, I launched a Google search.

And, Google's "Al overview" tells me:

>>Artificial Intelligence, Machine Learning, and Deep Learning:

These are nested concepts. Artificial intelligence is the broadest field, encompassing any technique that
enables computers to mimic human intelligence. Machine learning is a subset of Al that focuses on
algorithms that learn from data. Deep learning is a subset of machine learning, specifically employing deep
neural networks. <<

>>Key Difference:

The primary distinction lies in the complexity of the neural networks used. Traditional machine learning often
uses simpler networks with fewer layers. Deep learning, as the name suggests, utilizes networks with many
layers, allowing them to learn more complex patterns and features from data.< <

Now, Is it what you have in mind? Do you have to add something of significance in an attempt to
supplement your own "Al view"?

V.
w

Y Yes, what Google's "Al overview" tells you is accurate and aligns with the generally accepted
understanding in the field of artificial intelligence.

To supplement this view, | can emphasize a few points:

e Hierarchical Feature Learning in Deep Learning: One of the most significant aspects of deep
learning, especially with deep neural networks, is its ability to automatically learn hierarchical
representations of data. This means that earlier layers in the network might learn simple features
(like edges or corners in images), while subsequent layers combine these simple features to learn
more complex ones (like parts of objects, and then full objects). This automatic feature extraction is
a key differentiator from many traditional machine learning techniques where feature engineering
often requires significant human effort.

e The "Deep" in Deep Learning: As the overview states, "deep" refers to the number of layers in the
neural network. The increase in layers allows for a greater capacity to model complex, non-linear
relationships in data. This increased complexity, however, also comes with the need for more data
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and computational power for training.

e |mpact of Data and Computation: The rise of deep learning in recent years is not just due to
theoretical advancements but also the availability of vast amounts of data (e.g., from the internet)
and significant increases in computational power (e.g., GPUs). These two factors have made it
practical to train very deep and complex models.

e End-to-End Learning: Deep learning often facilitates "end-to-end" learning, where the model
directly learns a mapping from raw input data to the desired output, minimizing the need for
intermediate human-engineered steps. For example, in image recognition, a deep learning model
can take raw pixel data as input and directly output the class of the object, without needing
separate steps for feature extraction and then classification.

In essence, while machine learning encompasses a broad range of algorithms and techniques for learning
from data, deep learning has emerged as a powerful sub-field due to its ability to automatically learn
intricate patterns through multi-layered neural networks, driven by advancements in data availability and
computational resources.

o While in essence, machine learning encompasses a broad range of algorithms and techniques for
learning from data, deep learning has emerged as a powerful sub-field due to its ability to automatically
learn intricate patterns through multi-layered neural networks, driven by advancements in data availability
and computational resources, you say.

Would it be possible for you to outline the basics graphically?
Sure, here's a graphical outline of deep learning basics:
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o Now you present a figure called 'Deep Learning Basics'. | expected a figure called something like:
'Deep Learning as subset of Machine Learning'!
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o Well, that is what | would have presented if | were a machine - very good in drawing something but
less good in imagining something, perhaps.

* | understand your perspective! It's true that as an Al, | excel at generating visuals based on explicit
instructions and existing knowledge. My "imagination," as you put it, is more about combining and
reinterpreting the vast data I've been trained on, rather than true, unprompted creative ideation in the
human sense.

For tasks like creating diagrams that clearly illustrate defined relationships (like Deep Learning as a subset of
Machine Learning), | can be very effective because the concepts are well-established and visually
representable. However, if you were to ask for a truly novel, abstract concept to be visualized without a clear
precedent, that's where human imagination still has a distinct edge.

Is there anything else you'd like me to try to visualize, or perhaps an abstract concept you'd like to explore in
more detail?



o I'd like to embark you on another attempt in visualizing the relationship between what is called
Deep Learning and what is called Machine Learning:
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