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What is Artificial Intelligence?

• Artificial Intelligence (AI) is concerned with 
making computers do things that otherwise 
require human intelligence.

– Machine Learning.

– Natural Language Processing.

– Perception (Vision, Speech Recognition).

– Knowledge Processing (Representation, Inference).

– Problem Solving (Searching, Constraint Satisfaction).

– Uncertainty Management (Fuzzy Logic, Probability).
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Machine Learning

• Machine learning is concerned with making 
computer learn without being explicitly 
programmed.

• Machine learning is used in
– Natural Language Understanding.

– Perception (Vision, Speech Recognition).

– Knowledge based systems/Expert systems 
(Acquisition, Representation, Inference).

– Uncertainty Management (Fuzzy Logic, Probability).

– Problem Solving (Searching, Constraint Satisfaction).
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Machine Learning Approaches

• Symbolic vs Connectionist Models



The Symbolic Approaches



Symbolic Machine learning by 
simulating human learning
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• IF Car has two wheels 
and Car has a roof

THEN Car going 
East.



Sequential Pattern Dicovery

• Developing algorithms to allow computers to learn without being explicitly 
programmed.
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How else do human learn?
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Human vs. Computer

• Computers
– Good at serial activities (e.g. counting, adding).

– Not good at tasks such as visual or audio recognition.

– Execute instructions one after another extremely 
rapidly.

• Human brain
– Units respond at 10/s (vs. PV 2.5GHz).

– Work on many different things at once.

– Vision or speech recognition by interaction of many 
different pieces of information.
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The Synapse

• Neuron accepts many inputs 
through dendrites.

• Inputs are all added up in 
synapses.

• If enough active inputs are 
received at once, neuron will 
“fire” through axon.
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Modeling the Single Neuron

• n inputs + 1 bias.

• Weights on input reflect 
efficiency of synapses

• Compute weighted sum:

• Fire if SUM exceeds a 
threshold θ.

– y=1 if SUM > θ

– y=0 if SUM  θ.
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More Neurons Connected
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Artificial Neural Networks when more neurons are 
connected
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Deep Learning when even more 
neurons connected



What makes human able to learn?



Computer Vision



AlphaGo Winning Game Against Lee Sedol.
Lee Sedol is 18-time World Champion.
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https://www.youtube.com/watch?v=GcKTUCKHBfk


Deep Learning when even more 
neurons connected

























Social Media Analytics
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