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i diagram) [1,2,3,4,5]

(polygon)
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[6]
Qhull  [7]
(quickhull) [g] (convex hull

(convex polygon)

Qhull Matlab

Qhull
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[« (Arfod cross validation)

(training data)

(test data) (accuracy)
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D - aset of training data

p = the data to be classified

k =the number of used nearest neighbors
(X) =the number of members of a set X

K-Nearest Neicf]hbor!D,p, k)
Her- {
For each (d e D)
If (n(H) <k
H <H\J \d\
Else

<arg maxxeHdistance (p, X)
If (distance (p, d) <distance (p, ))

LU LIS

For (i =1 to the number of possible classes)
class, <0

End For

For each (d e H)
r <—lass(r/)
class,. <class,. + 1

End For

Return arg max Y(class,)
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D - asetoftraining data
p = the data to be classified
f(p,d,D) = weight function

Weighted-NearestNeighbor(Ap,fr) _
For (i =1 to the number of possible classes)
class, <0
End For
For each (d €A)
I <class(c/)
class, <~ classr+ f(p,d,D)
End For
Return arg max 1(class,)



D =aset of training data
p =the data to be classified
f[p,d,D) =weight function

Exact Data Handled Weighted-Nearest Neighbor(D,/?f)
For (/=1 to the number of possible classes)
class, <- 0
exactclass,- <0
End For
For each ((/ €D)

If (f(p,T d )= 00)

. exactclass,. <—exactclass,.+1
s

class,. <—class,. + f(p,d,D)

End If

End For

< arg max I(exactclass,)
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If (exactclass* * 0)
return
End If

Return arg max 1(class,)

(Euclidean distance) [5,9,10,11,12]

c2=a2+h2 C
a b

h 3
h2=g2+c2=02+a2+h?2

10



d{x,y)MAYj{xi-yiy d{x,y)
X y m X, Y1
X y /

2. (Manhattan distance) [5,9,10,11,12,13]

(city-block distance)

(taxicab metric)

=3+4=7

300

d(X,y)z Al Xe- VI
/4

3. (Chebyshev distance) [10,11]

(chessboard distance)

d(x,y) = axqx¢- Y1p

1111 1 1 1



(,b)= ( -Lb-1; >0b>0
el0y= (- 10; >0
5(0,b) =5 (0,b-\y,b>0

(induction) 3
(inductive step) (asis step)
( ,b)=Max(a,b); >0,b>0

Xy W2-y2 (b =paglx(-v.)
2
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4. (Minkowski distance) [11]
/' m \1r
d(X,¥)= x k-~ .«
Vi1 J
[
r r-2
=1
r=\imx
. =0 j =argmax(|x, -_y.]) j be7- y \
X .
[* L
IX1- y 11 1 k
d(x,y) =(/ -7- >7X =(kr)(x/ -y ) =[x; ->"71 j
d(x, y) = max(|xi-_v())
r=1limx
M—=00
5. (quadratic distance) [11]

d(x, vy = (x-y)TA(x-y) A
mxm X y
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x1
d(x,y) = 11«10@. YK -y )
' A X
A X Yy
ay

W =1 4& 3 A o o ]
YoAUNAONYTLNITHIINAD HINKINITAHUAAIUI 4 1Ay

qlj A1 [P==1

al=0;1*/

d(va) :\C(X,. i y,)2

(Canberra distance)
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