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Instance based learning IBL
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Image Scene Classification

Spactral Band | Specral Band 3
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23 5,5 51 Jle

Image size: 82x100 pixels

each pixel i1s associated with 36(=(1+8)x4)
features

5NN i1s used for prediction
error rate Is about 9.5%
5NN performs best among LVQ, CART, NN, ...
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K-Nearest neighbor (k-NN)

« Discrete Target Functions
« Continuous Target Functions
« Distance Weighted

Locally weighted regression
Radial basis function networks

Case-based reasoning
General Regression Neural Networks
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K-Nearest Neighbor Learning (k-NN)

650l o e gy O ydglacie g ool K-NIN e
] A gl

slas o bla lediges plod a5 05d 00 (B8 (o3, ol )0 °
o8l Loles sl o laaslucen g dinn  Ld> o]

el 00 a8 5 Jlas o slaaslaan sloss K 5l ol e @

e dly  codllol;] oKzl S 80 gre 558 1 sl eile 6 mSol ey 10



omled S5 o m SO Gyge as ]y olgsds e S ST @

RWE N
< ai(x),az(x),...an(X) >

S oo S py Do Xj g X Jle 90 alols 0

d(XI Xj \/Z(ar(x.) ar(XJ))

s dly codllol;T olKiils S 80 gre 558 1 sl Cmile (6 S0l o "



LS OB c.gll’ LS‘)-.’ k-NN rb;:-.’.)ﬁij‘

f:R" >V, whereV isthe finiteset{vy,..vs}  Sope L dinsS Bos b S sl p
el 5 & yee 4 K-NN 2,65
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R k
f (o) < argmax > S (v, f (xi)) where S(a,b) =1 ifa="b
ey =0 otherwise
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\Voronol diagram

1r

0.9—0

0.8F

query point g;

0.7F

nearest neighbor q; ~,

05F

| | | | | | | | | |
0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1

- 15
oy Al odlwlolyl olSKisls S 50 gre 5575 1 oLl Oeisle (6 550L 1wy



il bl

A 50 55 Sye0 4 lgices |y KNI o oS0 sl ubl,

Lg)_i{a LQL.Qd_.;s.o.s (SO—ud_wd wliw 4 g0 SO (AW
Ayl )1e gl (SGo5 j0 aS vgs wales

e dly  codllol;] oKzl S 80 gre 558 1 sl Oeisle (6 580L 1 w0

16



UJ).Jg‘J._Ho ul_‘>w‘ Lgl_‘>u | S U_" )Q Qj_m ool )..u
sloos Jlio K (oSl lois ol 0 09> g0 Llade

109 o0 oolaiwl y g aladly 5l o oS ST b o s o @

0 dly bl olKiils 5 S0 gre 1S ¢ ol pile (6 S0l 1 Ly 17



1-nearest neighbor 3-nearest neighbor
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seven Eight ?
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Training data

Number | Lines |Line types |Rectangles | Colours | Mondrian?
1 6 1 10 4 No
2 4 2 8 5 No
3 5 2 4 4 Yes
4 5 1 8 4 Yes
5 5 1 10 5 No
6 6 1 8 6 Yes
7 7 1 14 ) No
Test instance
Number | Lines |Line types | Rectangles | Colours | Mondrian?
8 7 2 9 4
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- Xt — Xt
Xt =
Gt

x; =mean of t™" attributes

o, = standard deviatiorof t" attributes
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Normalised training data

Number |Lines |Line Rectangles | Colours | Mondrian?
types
1 0.632 | -0.632 0.327 -1.021 No
2 -1.581| 1.581 -0.588 0.408 No
3 -0.474 | 1.581 -1.046 -1.021 Yes
4 -0.474 | -0.632 -0.588 -1.021 Yes
5 -0.474 | -0.632 0.327 0.408 No
6 0.632 | -0.632 -0.588 1.837 Yes
7 1.739 | -0.632 2.157 0.408 No
Test instance
Number |Lines |Line Rectangles | Colours | Mondrian?
types
8 1.739 | 1.581 -0.131 -1.021
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Distances of test instance from training data

Example | Distance | Mondrian? o

of test Classification
el 1-NN Yes
example

1 2.517 No 3-NN Yes

2 3.644 No 5-NN No

3 2.395 Yes 7-NN NoO

4 3.164 Yes

5 3.472 No

6 3.808 Yes

7 3.490 No
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Distance-weighted k-NN
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The curse of dimensionality
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Cross-validation
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Indexing
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Kernel o5
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Kernel g

K(d(X:X))) = K(d(XX))) = K(d(Xg:%i)) =
1/ d(Xg,X;)? 1/(dg+d(xg,X;))2 exp(-(d(x4,%)/ 5p)?)
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Locally Weighted Regression
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f1 (simple regression)

Locally-weighted regression <C>
5

Locally-weighted regression

Locally-weighted regression £

f4

e

@-

%>> Training data
O Predicted value using simple regression
Predicted value using locally weighted (piece-wise) regression
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Locally Weighted Linear Regression
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