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Machine learning

% Machine learning
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Machine learning

< PlayTennis =X
= O AMEO| HLIAE X|= H2| 7|4 M2 ZASH O H
- & OI0|E (training data)

B 4.1 PlayTennis O|0]E]

Day Outlook Temperature Humidity Wind PlayTennis

ot =g 712 &= Hi2t ElLA ofs
Dayl Sunny Hot High Weak No
Day2 Sunny Hot High Strong No
Day3d Owercast Hot High Weak Yes
Day4 Rain Mild High Weak Yes
Daya Rain Cool Normal Weak Yes
Day6 Rain Cool Normal Strong No
Day7 Owercast Cool Normal Strong Yes
Day8 Sunny Mild High Weak No
Day9 Sunny Cool MNormal Weak Yes
Dayl0 Rain Mild MNormal Weak Yes
Dayll Sunny Mild MNormal Strong Yes
Dayl2 Ovwercast Mild High Strong Yes
Dayl3d Ovwercast Hot Mormal Weak Yes
Dayl4 Rain Mild High Strong No

(Z7{: Machine Learning, Tom Mitchell, 1995)
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Machine learning

Q-0 F4h\o
NI
O~ T\ e
Q- NmMmM>unoe
Q- mxlno
O~dmx3> 0\
Q~-~Nim > Hvha

O /||1Z|D Y
o o7& A

~N R O
IN o r
NG O
N A N
M o o
G &
T % ¢

m
O
k%
5
(]
<
or
<]
o
1ok
W 10
o
e o
T
1
I—ME [ ] [ ]
=l

O|L =274 M7

UNICON LAB, Unmanned & Intelligent systems Control Laboratory



Machine learning

(deductive learning)

AL
=]
» HAX FZ(deductive inference)2 St &

O
o[>

<+ HEH g5 (inductive learning)
*|'E1|a(examples)° 2 itzk(generalization)St0f If H (pattern) &=

P (mode)E === A
+ el st oy
. T HO|HE & dEd = U= g6l = = A
(97,16)
(1,2) -> 3
4,8) -> 12 \"
(10,13) -> 23 - SHAE| SEA
2350 > 75 | EEp| HEmEE m) (o )
(43,101) ->144 ’ V4 AN
(14.31) -> 45 *
(123,15) -> 138 113
h(x,y)=x+y

h(x,y) = (2x + 3y)(2x + 2y)y/(4xy + 6y?)
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Machine learning

< X|EStZ (supervised learning)
= UHEM)-=8H(B)2 HoH=2 2H ME22 30| st =86H= &4
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% HIIIE"”L.*%(unsupervised learning, XAIE2S&)
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< d2letE (reinforcement learning)
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Linear regression

% Linear regression with one variable (M&3|H)
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Linear regression

Training set of Size in feet2 (x) | Price ($)in 1000's (y)
housing prices 2104 460
(Portland, OR) 1416 232

1534 315

852 178
Notation:

m = Number of training examples
X's = “input” variable / features
y’s = “output” variable / “target” variable

(x,y) —one training example
(x',y") = it" training example

xW =2104
x® = 1416
y= 460
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Linear regression

[ Training Set ]
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[ Learning Algorithm ]
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How do we representh ?

h(x) = By + p1x
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Linear regression

h(x) = By + B1x
P;’s: Parameters

How to choose ;s ?

3 - 3 T 5
2 —p— 2 —— 2 -t
1 = 1 -+ 1
0 i i | 0 i t i 0 t i i
0 1 2 3 0 i 4 2 . 0 1 2 3
Bo =15 Lo =0 B, =1
p1=0 p1 =10.5 p1 =05
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Cost function

Choose By, f1 so that h(x) is close to y for training examples (x, y)

500
400 X S m
X = X .. 1 . -\ 2
30 e minimize - ) (h(x') = y')
m
e Bo. B i
X, AR ¢
100 i
A X . .
0 where  h(x') = By + Byx°

0 500 1000 1500 2000 2500 3000
Size (feet?)

Cost function: J(B,, f1) = %E(h(x‘) — yi)z
i=1
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Cost function

o2 7|-*E'|
h(x) = By + P1x h(x) = B1x
o ztts)
Bo, B1 b1
o o8

1 i _ _ 1 L . .
1o, B) =5y (h(x') = 1)’ (B = (1) =)
i=1 i=

o3 %E
minimize J(Bo,P1) minimize J(B1)
Bo » b1 gt
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Cost function

h(x) = B1x

3 T X 3 T
pr=1 p1=0.5
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J(B) = iz(h(xl) _ yi)z X
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Cost function

h(x) = By + B1x

1,
J(Bo, 1) = %Zl(h(xl) — yl)z

'](907 91)

(function of the parameters 6, 6,)
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