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(LDA, linear discriminant analysis, Hastie et al., 2009), o]z} %3 &
2 (QDA, quadratic discriminant analysis, Hastie et al., 2009), ¢JAl24

A} (decision tree, Breiman et al., 1984) S-o|t}. AFEHE 7|Hto &

rob
M

FHH S k- F o] % (k-nearest-neighbor) ¥, A 7A% X
(neural network), A X E HWH ™AI(SVM, support vector machine)
5o] 2 tH(Vapnik, 1982).
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Kernel Density Estimate

Pixel Values on scale [0, 1]
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TP LA Tr 44 Ty 49 value

1 Class 1 1205.516 1472.082 0.396667
2 Class 1 1154.753 1415.37 0.307765
3 Class 1 1229.286 1496.305 0.47302
4 Class 1 1232.744 1498.851 0.49949
5 Class 1 1106.802 1360.197 0.244745
6 Class 1 1232.754 1498.855 0.499608
7 Class 1 1159.386 1420.643 0.314549
8 Class 1 1232.456 1498.704 0.496235
9 Class 1 1233.666 1498.741 0.519059
10 Class 1 1233.075 1498.974 0.503922
11 Class 1 1046.857 1290.237 0.176353
12 Class 1 1065.229 1311.764 0.196549
13 Class 1 1029.592 1269.95 0.157804
14 Class 1 1032.499 1273.37 0.160902
15 Class 1 1038.833 1280.815 0.167686
16 Class 1 1007.703 1244.16 0.134745
17 Class 1 906.5385 1124.145 0.031412
18 Class 1 1023.123 1262.336 0.150941
19 Class 1 968.4989 1197.796 0.094314
20 Class 1 984.0738 1216.24 0.110275

Class 1: £9 e, TP: H35A & (test point), 7;,, : AA 7,9 BAF
Class 20 29 Ao LA: LA We B54dx, 7,,, : 24 1,9 SAF

value: HEAt=2] o] X2 Ak
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Kernel Density Estimate
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[3 4] GW WS o] &3 [19 319 ojvA] J4 &7

TP GW D, D, value

1 Class 2 0.191122 0.085417 0.201059
2 Class 2 0.180259 0.096279 0.211922
3 Class 1 0.038769 0.23777 0.353412
4 Class 2 0.139985 0.136554 0.252196
5 Class 1 0.009741 0.286279 0.401922
6 Class 1 0.108691 0.167848 0.28349
7 Class 2 0.183201 0.093338 0.20898
8 Class 1 0.135514 0.141025 0.256667
9 Class 2 0.222416 0.054123 0.169765
10 Class 1 0.012642 0.289181 0.404824
11 Class 2 0.211867 0.064672 0.180314
12 Class 2 0.247279 0.02926 0.144902
13 Class 2 0.245789 0.03075 0.146392
14 Class 2 0.278416 0.001877 0.113765
15 Class 2 0.278887 0.002348 0.113294
16 Class 2 0.204024 0.072515 0.188157
17 Class 2 0.211671 0.064868 0.18051
18 Class 2 0.285632 0.009093 0.106549
19 Class 2 0.191985 0.084554 0.200196
20 Class 2 0.283475 0.006936 0.108706

Class 2: ¢ #

@ TP: 75 A& (test point),

o, GW: GW o 2F43 D,

value: HEAt=2] o] X2 Ak

,17,
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3.3.3. Lepage A&
Lepage A& Lepage(1971)0l olaf Atz Ao, xR H =
R SAHAY 5 7PE de & Wi oltt(Marco, 2012).
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3.3.4. Cucconi AA
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of QloJA = Lepage A ET -3t A& H<AH(Marco, 2009).
K= (X, Xy o ) 3 V= (Vo ¥, 7)o 4% SRH9 SR
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B 2(N?—4) 1
P=ON+1EN+11)

U= A Xo| Al s 7122 74 d, T= fd X9
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Cucconi(1968)+= 757 Hystoll A E(U)=E(V)=0,
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}(negative dependent). p= CORR(U, V)= COVAR(U,V)°o|™, N>209]
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AF7Md Hystoll A p,=—7/84 wl, U9} Ve 3 FELEFS

VAR(U)= VAR(V)=1% < S 3}

(asymptotic probability density function): th&-9] o|H ek A E L=
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2., .2
1 u” v —2puv
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X Y il A7)
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[29¥8]32 Bolshoy Vagilsky &4 o|n|#lolt}, Z} Hot2 AH(H o
D, BRI 2, YRR 3olv, Aere] FAARE 247 254, 5
A, w2 gAskdt (29 9], [29 10], [29 1112 7 f&
o) A Egolnt
Kernel Density Estimate: Mountain, Water Kernel Density Estimate: Mountain, Tree
Pixel Values on scale [0, 1] Pixel Values on scale [0, 1]
[Z29 10] ALL=ET: A 5 (9 1] ALE =3y 2 Uy
WA HelH 54& dury] 9sto], Al kel gl .ok, Fat,
Ware] A3t v n gt
[ 9] Al e, 25, )] aalseA ackn B, B2
# Ak @) Chikn o Hlgk " A TP
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U 02692 01618 0.2706 0.3598  0.8588  0.2692  0.0153  21~30
Q: A1 ARSI, @ Al 3 ARESE, TP zh f kel o= A8 HE

3) http://decsai.ugr.es/cvg/CG/base.htm
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Abstract

A study on classification of image pixels based on

statistical location—-scale tests

Minjoo Lee
Department of Statistics
The Graduate School

Sungshin Women’s University

Images can be considered as a finite group of pixel values. Thus
images can be realized by groups of pixel values representing
different regions in the image. The pixels representing a particular
area or color in the images show more homogeneity regarding
distribution of pixel values. Groups of similar image pixels can be
classified by comparing pixels with each other and to pixels of
known identity.

Liao & Akritas(2007) suggested a classification of image pixels
based on hypothesis testings. This is a powerful nonparametric
classification method. However, their method may misclassify many
image pixels in the given image due to small p—values. So, Ghimire

& Wang(2012) suggest new method for classification of image
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pixels. But, their method also has a problem when wvariances of
classes are different.

Thus, we have suggested a method for classification of image
pixels based on location-scale tests(Kolmogorov-Smirnov test,
Cramér-von Mises test, Lepage test, Cucconi test).

We simulated 6 methods in classifying of image pixels. When the
population distributions have the same variances, classification rate
of GW method is the highest. However, we discovered that
classification rate of location—scale tests get excellent results when
the population distributions haven’t the same variances. Among

them Cucconi test is the best classification rate.
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