2

Z
Enl

X #
‘ﬁv\\\\\\\\\\uuu //j?

N\

*

R

"#P%HE'(H#%)*+,%-.TQ*+/#"2-%3,"#4" 1,-+/#"2-%3,
5/66*&*/0'5/782-*+'93%*#3*"' *3<#/6/&.

J //////////////Illu\

$SGDSWLYH :HLJKWHG 6St

Authors: Muhammad Yousefnezhad, Daogiang Zhang

Presented bywluhammad Yousefnezhad

© IBRAIN 2015




Outline

I The proposed method

I Experimental Results

I Summary




Clustering

| =0%#4%#8& /28, /0 [>$*3-, ,23< -<"- -<* [>$*3-, %#t &+/28 ?%6F ,%7%6"+
@/++*6"-*4A-] [#* "H#I-<*+ "#4 4%00*+*B+/7 @/[+2#+*6"-*4 -/A -<*
[>$*3-, %it<*+ &+/28,B

I"HS9B()H$ Yo+
"5 &()*#$ Yo+ RS Yo+
RHSR Y+ 1.0-1-1$,

[-"-1-19,

Weighted Spectral Cluster Ensemble 3/24




x A
L \\\\\mm//////////// +

Challenge CAT

Z S
= I
71952

KIS

Yu

MiniBatchKMeans AffinityPropagation MeansShift SpectralClustering

\d) ‘ - A o" - A y
3s 8.20s

Weighted Spectral Cluster Ensemble




Brain Extraction Problem
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Cluster Ensemble Selection Approach
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Step 1: The Mapping Function

Algorithm 1 The Mapping Function

Input: Data set X e Rmxn — {Z1,20,...,2n},
d as number of features:
d = 0 is considered for deactivating the feature
selection
Output: Mapped data set Y
Method:

I. Calculating simple average X by using (1). | LL 3"6326"-%#&* P*+/@*"# /0 4"-
2. Calculating X by using (2).

- _ Ty _ 1N . T
3. Calculating R = E{XX"} = =% ", @0, .
4. Calculating A and () as eigenvalues/vectors of R.
5. Sorting () based on descending values of A.

6. if d is not zero (d # 0)
then selecting [1, d| features of (), and sorting as (g4,

else Oy = Q. d =m.
end if
7. Return Y = QT X.
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Step 2: Generating individual results
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Step 2: Generating individual results

Algorithm Two Kernels Spectral Clustering (TKSC)

Input: Distance matrix A, Number of clusters K
QOutput: Partitional result P, Modular result M
Method:

1. Generate similarity matrix S by using A | LL 3"6326"-%#&<* %7%6"+%#4 %-,
2. Generate diagonal matrix D by using S. | 49" &/#"67"-+%S
3. Generate L p by applying S and D onLp = I — D'/25D'/?
4. Generate Ly, by using Sand DonLy =D — S

5. Generate the matrix V' as eigenvectors of L,,.

M
6. Generate U as normalized V' by using S(), = (Z Vi1 X V;2> +eandU;; = V;; x SQ,
i=1

1
2

7. Generate M by applying Ly on M =

maz(Ly) Ly
8. P = kmeans(U, K) max L

Weighted Spectral Cluster Ensemble 12/24
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Experiment Setup
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Performance Analysis

Data Sets Spectral MLE APMM WOCCE SMI BGCM WSCE

20 Newsgroups  14.31£2.14  21.89£1.02  28.03£0.87  32.62£0.52  29.14£091  40.61£0.83  52.06=0.17
ADNI-MRI-C1  39.24+0.21  39.8440.42  48.01£0.56  48.824+0.37  50.69+0.69  45.54+0.99  49.5340.19
ADNI-MRI-C2 32724098  26.3240.67  39.934+0.29  40.22+0.44  38.3240.41  42.62+1.04  41.1440.71
ADNI-PET-C1  43.714£0.52  37.96+0.87  48.374£0.82  49.19+£0.26  49.4540.62  42.1£0.78  52.054+0.37
ADNI-PET-C2  37.274£0.23  37.91+0.83  38.5340.17  39.434£0.79  41.76£0.47 39.141.2  43.11+0.42
ADNI-FUL-C1 ~ 42.63+£0.63  42.624+0.58  47.2240.93  48.82+0.41  47.93+0.83 4856126  49.06+0.36
ADNI-FUL-C2  39.51£1.19  41.06+0.17  50.094£0.35  49.39+0.63  49.16+£026  46.914+0.42  50.1140.09
Arcene 58314122 64.1940.498  66.2840.216  65.16£0.32  67.14+£0.93  64.23+£0.28  73.3440.92
Bala. Scale 49.214£0.87  52.764+0.12  52.6540.63  54.8840.61  59.98+0.812  59.62+0.32  61.6440.12
Breast Can. 94.88+1.14  82.65+0.342  96.044+0.88  96.92+0.77  80.87£0.652  99.12+0.62  99.2140.43
Bupa 56.7241.18  53.9840.274  55.074£0.28  57.02+0.46  58.49+0.21  53.17+£021  60.9340.09
CNAE-9 65.3240.43  77.7240.591  77.42+£0.792  79.24+0.579  74.254+0.614  80.12+£0.459  88.4240.02
Galaxy 31.2440.67 34.25+0.872  33.72+£0.36  35.88+0.81 352140413  36.914+0.17  39.89+0.82
Glass 45.78+0.87  50.3240.42  47.1940.21  51.824+0.92  54.19+0.144  53.66+£0.98  55.1940.51
Half Ring 80.61£1.15 73.91£0.762  80£0.42 87.240.14  71.1940.621  98.374£0.59  99.9240.08
lonosphere 69.71£0.67  25.6740.53  70.9440.13  70.52+0.132  70.87+£0.226  73.674+0.341  76.2540.28
Iris 83.4540.82  89.024+0.61  74.11£0.25 9240.59 93794021  97.2940.09  96.5340.32
Optdigit 54.194£0.45  73.81£0.69  77.1+£0.841  77.16£0.21  80.21£0.79  71.56+0.692  82.8240.33
Pendigits 53.9440.25  59.36+0.31  47.440.699  58.68+0.18  63.74+037  63.13£0.42  65.024+0.91
Reuters-21578  48.7843.19  52.5841.92  65.2340.62  68.85£0.32  62.92+1.02  71.69£0.51  78.3440.15
SA Hart 69.59+£0.08  61.69+0.44  70.914£0.42  68.7£0.46  70.05£0.51  73.92+£0.72  72.840.82
Sonar 53.2440.62 54934026  54.1+£091  54.39+£0.25  57.64+£047  52.06+0.873  61.2940.11
Statlog 42.8740.62 52354079  54.8840.528 55.77+0.719  53.73+£0.52  55.76+0.591  57.9240.26
USPS 62.674£0.13  59.7240.62  63.91£0.94  6521£0.69  68.73+£0.66  65.3841.02  70.3740.01
Wine 73.09£1.38  83.81+0.41  64.64£0231  71.34+£0.542  88.46+0.71  87.34+£0.24  90.4440.02
Yeast 32.96+£0.71  30.494+0.63  31.06+£0.245 32.76+0.268  35.1940.57  28.1240.462  36.92+0.81
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Missed-values Analysis
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$ 2/ d*+#*698*3-+"6562,-*+%#&;d95A"6&/+%-<@*#*+"-%#&o#4%) % 42,86-, A
$ /+7"6%P*4H/426"+%-@)-%7"-%#&%)*+,Y%A.
$ F%&<-*4G)%4*#3*1.332726"-%/#562,-*+%#H&*#*+"-%#Q%#"6, 26 A

| 1# *SHEY)* *SBHHYTH"6,-24. %, 8 O+T*4 >, 3/T8"+YH8 2%-<Yot4%)%642"
362, *+UHE-</4, ", 7*66", 362+ }T>6* @,*6*3-Y%MK-</4, 4 " 6"+&*
#27>%+ [0 4" *-, B

| R*26-, 36*"+6.,</? -<* 28*+%/+%/0 2+ "88+/"3< [# >|-< #/+T"6 4" *
WA <k 2Yo-<H%,* [+ T%, %6#§'62*, B

| E#-<* 02-2+*T?*  ?%68*)*6/8 " #*? )*+,%/# /0 /[+7"6%P*4 H/426"+%-.0/+
* =% 7"-%#&<* 4%)*+,%/0 Z"+-%-%/#+8,26-,T4%+*316.
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Thanks for your attention!

For more details, contact:
myousefnezhad@nuaa.edu.cn

myousefnezhad@outlook.com
http://ibrain.nuaa.edu.¢myousefnezhad




