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3. SHeiZd AREH Al

» 129| Computational Thinking

Problem Analysis / Data Collection and Representation

New Words! Dep_gm.(:)ée PaHe_l_‘_lLMafching

Say it with me. De-COM-pOse s.nyamum-.r;ﬂ-am Mat-ching

Break a problem down into smaller pieces Finding similarities between things

Abstraction Algorithm

Say it with me: Ab-Strac-shun Say it with me: Al-QO-t-Thm

Pulling out specific differences to make A list of steps that you can
one solution work for multiple problems follow to finish a task
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1,1,2,3,5,8,13,21,34, 55, ...

2=1+1
3=2+1
5=3+2
8=5+3
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v C, C++, JAVA, Python, ..

High-level Language

") Programmmg
— Language

»C»\i/

Change to
Low-level Language
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v Artificial Intelligence ..
> QIZIoILE S=0] 7= MEH XSO BElE 7HE2=2 7|A0| ols LRlE= XIs

(f17] )

v Intelligence O{®: 0|33}t

Computer Action
- I
Understand
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v'Today, with the rise of big data, IoT, and ubiquitous computing,
machine learning has become essential for solving problems across
numerous areas, such as
» Computational finance &
ocia
1cq Suggestions Medi
>Computer.v151on. A e
» Computational biology 200gaition
» Automotive and aerospace )
. Auto Pilot Speech
»Manufacturing Cars Recognition

>Natural language processing Appllcatlon
Chatbots or Of MaChlne

virtual

Assistants Lea I‘i ng

Navigation

m INTELLIGENT NETWORKING

Health care

Stock and
weather
forecast

Spam Filter

Fraud
Detection
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4. ASXs 7I=

= AT, Machine Learning and Deep Learning

Artificial ™ = Artificial Intelligence

/ Intelligence i . ..
9 * Any technique that enables computers to mimic human
T e N behavior

Machine Learning
“ / | = Machine Learning

* Ability to learn without explicitly being programmed

8 ‘ Deep Learning . / u Deep Leaming

» Extract patterns from data using neural networks
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= AUBKs 7129 HE
Input data . Result
(x1,x2) } Learning } o)
v'How do we construct the learning?
»By making a hypothesis (i.e., model)..
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= Tnputs

v Input feature X
= Qutput

v'Output or target y(’)

0]

= Training example
v'A pair of input features and output (x(”,y”’)
* Training set
v'm training examples {(x(i),y(i));iZLm,m}
v'index into the training set (i)
= Function
v'Hypothesis f: XY = h(x)
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= Data Learning
Training set
Learning
Algorithm
Input feature x Predicted y’
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4. ASXs 7I=

= Object (or Cost) function
v'Least-squares cost function model

O =23 (h ") =)")

i=l1

g=z MM 2

=» What do we do for learning?
v'Minimize ~

v'How do we minimize the function?

= differential method (i.e, gradient descent)
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= Gradient descent

Gradient

Mim’mum Cost

N
Initial
Weight | ,"
Cost \ ]
/]
Incremental
Step
Derivative of Cost
Weight
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= How does AI work? -
Training
data
(Unacceptable) (Acceptable)
= Y
Train ML Accuracy Successful
algorithm model
=
Model input
data
= .
B) — (5) — (B
Nev;::ut ML algorithm Prediction
m INTELLIGENT NETWORKING & SYSTEM LAB. © 2021
24
T x
4. ASX|s 7=
- QIEXs S5 B8
v'Supervised Learning (X|Zslg)
>okg OIO[E|MIL 0|2 (Label)S SolM QHHQ HAlS F=Ct
‘/Unsuper‘vised Learning (H|X|E8kS)
ok5 OIOIEHAICl 0I5 AMESHX| 1, S5 HIO|HAMCZREH EFMQl IHHS ¥
Asicy
v'Reinforcement Learning (&3}sks)
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- EXQl X8ty LTS
v'Convolutional Neural Network (CNN)
>O|0|X| 2| (e.g., O[O Wi Zx| QA S)0 =Xt HI2F

» MZAY (Neural Network)
v'Perceptron : Structural building block of deep learning
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Inputs  Weights Sum Non-linearity ~ Output
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= MZAT (Neural Network)

- ®
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= M= MZAQ (Deep Neural Network)
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= Convolutional Neural Network (CNN)
v Convolution QIALS S
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2D Convolution Layer - Computation

e IxXT+1xX0O+1x1 +0x0 + 1x1 + 1xO + 0x1 + OxO + 1x1 =4

0 ® 1]o]1 4
0 0 =

1 convolution
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Input feature map
5x5x3 filter

Output feature map
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= Convolutional Neural Network (CNN)
v'Convolution ¢4 &, Activation function XE

*+ RelU
RelLU
o—}
RelLU
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= Convolutional Neural Network (CNN)
v'Pooling : Max, Min, Average
max pooling
max pooling
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car
truck
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