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What we will cover

What Al is
Graphs in Al

Neural networks

ML, DL, RL
Training & regression
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What Al is

Artificial intelligence A\ T Z&E is software
that performs tasks needing human-like
reasoning: perception, decisions, language.

Machine learning 11255 =] is a sub-
set of Al that learns patterns from
data rather than being explicitly pro-
grammed; deep learning iFE=3] is
a subset of that.

-

Artificial Intelligence (Al)
machines do tasks that
normally need human intelligence

Machine Learning (ML)
systems learn patterns
from data, not by fixed rules

Deep Learning (DL)
many-layer
neural networks
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Graphs in Al
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L Neural networks

Artificial neural networks
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L ML types

ML, DL and reinforcement learning

m supervised: learn from labelled
examples

m unsupervised: find structure in
unlabelled data (clustering)

m reinforcement 55 {5 3]: learn from
reward by trial and error

Environment

Training a network adjusts weights by new sate  roward
backpropagation 7 [5115#% + gradi-

ent descent £ /Z % to reduce the

error.
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L ML types

Regression

output y

best-fit line /.

error (residual)

y=mx+c - residuals =y—y - fit by least squares

input x

Regression [5]/)7 fits a line (or curve) to
data to predict a continuous value:

y=mx+c

Training minimises the total squared error
between predictions and the real values.

Classification predicts a category;
regression predicts a number.
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Topic 18 — key takeaways

e Al/ML/DL

nested subsets: ML learns from
data

e Networks

weighted neurons; learn the
weights

e Search

A* over a graph, guided by a
heuristic

o Training

backprop + gradient descent;
regression
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Check yourself

Is deep learning a subset of ML or vice
versa’?

What does a heuristic do in a search?

What does a neural network learn?

Classification or regression predicts a
number?

Answers 1. subset of ML 2. guides toward the goal

each step adjusts the weight
alittle, downhill

minimum error
(goal of training)

[error]?

..... a.
gradient descent: update w opposite the slope of the error surface

weight, w

3. the weights 4. regression
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