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Karar Sayist 2014/301 S.U. Teknoloji Fakiiltesi Ogretim Uvesi Yrd.Dog.Dr. H.Erding KOCER’in,
“Makine Ofrenmesi Yontemlerivle Bel Bélgesi Rahatsizhklarmin Tamsi™ adli calismamn goriisiilmesi,
baghkh arasuirmasimin degerlendirilme talebi ile ilgili 28.10.2014 tarihli dilekgesi ve ekleri goriistldii.

Yapilan inceleme ve sériismelerden sonra; Yrd.Dog.Dr. H.Erding KOCER in, “Makine Ogrenmesi
Yéntemleriyle Bel Bélgesi Rahatsizhiklarinin Tamst™ adli aragtirmanin kabuliine oy birligi ile karar verildi.
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EK-2 Tezde Kullanilan Yazilimlarin Ekran Goruntiileri

Tez caligmasimnin Onislem asamasinda MR goriintiilerinin iyilestirilmesi (histogram
esitleme ve medyan filtreleme) ve kesme islemleri icin MATLAB GUI ortaminda
gelistirilen yazilimin ekran goriintiileri (Sekil 1, Sekil 2, Sekil 3) asagida verilmistir.

— Gorintd 1 — Gorintd 2

[ Elle Cropla \ (Otomatik Segmente |
— Olcamler-
Alan Bul ‘ [ Uzunluk Ol ‘
Dosyaya Yaz
ek I ustwox __________»
— Resim Bilgil
Histogram Diagram
Resim Boyutu 270 X 1181
‘ Cikg

Sekil 1. On islem asamasi ana ekrani

Gozat

— Gorintu 1 — Gorintd

Medyan Fit ‘ imAdjust | \ Elle Cropla ‘ Otomatik Segmente

Motion Fitter ‘ Wiener |

Dlciimle
— Olci

Gray Th ] "
Sy Ie ‘ Gaussian ’ Alan Bul I ’ Uzunluk Olg ]
Keskinlestir

= Dosyaya Yaz

g

Reset l e -
— Resim Bilgileri— - -
Histogram Diagram
Resim Boyutu 270 X 1161
Cikig

Sekil 2. Ilgili bolgenin kesilmesi ekran goriintiisii
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Gozat

— Gorunti 1

— Gorunti 2

— Pre-Processing-

—

Segmentasyon—
Medyan Filt ‘ ‘ imAdjust ‘ Elle Cropla ‘ Otomatik Segmente:
‘ Motion Fitter ‘ ’ Wiener ‘
= =~ — Olgiimier
Gray Thres i 3
‘y—‘ ’ Gaussian ‘ Alan Bul ‘ { Uzunluk Olc J
Keskinlestir
‘ ¥ ‘ ’ Dosyaya Yaz
Reset i
— Resim Bilgileri
Histogram Diagram
Resim Boyutu 270 X 1161

Sekil 3. Ilgili bdlge iizerinde dlgiim islemi

Tez c¢alismasmin siniflandirma asamasinda ozellik ¢ikarimindan elde edilen 6zellik
vektorleri, Waikato Universitesinde gelistirilmis acik kaynak kodlu WEKA makine
ogrenmesi Yyaziliminda siniflandirilmigtir. Smiflandirma isleminin adimlarii gosteren
ekran gorintiileri (Sekil 4, Sekil 5, Sekil 6, Sekil 7) asagida verilmistir.

]

Open file...

Filter

Choose | Mone

Current relation

Open LRL...

Open OB...

Weka Explorer

Generate... Undo

Selected attribute

Distinct: Mone

Type: None
Unique: None

Relation: Mone Mame: Mone
Instances: None Attributes: None Missing: Mone
Attributes
Remove
Status

‘Welcome to the Weka Explorer

Sekil 4. Weka yazilimi ana ekran goriintiisii

v | visualize Al

Log ‘“hxu
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Lr] Weka Explorer - O ms

Preprocess | Classify | Cluster | Associate | Select attributes | Visualize |

Open file... | | Open URL... | | Open DB... | | Generate... | Undo Edit... | | Save...
Filter
| Choose ”Nnne ” Apply |
Current relation Selected attribute
Relation: edearning MName: f1 Type: Mumeric
Instances: 310 Attributes: 7 Missing: 0 (0%) Distinct: 306 Unique: 302 (37%)
Attributes Statistic value
All ‘ ‘ None ‘ ‘ Invert | | Pattern | Minimum 12.238
Maximum 158.814
Mean 60,582
Do 43 StdDev .04
2 1f2
3[1F3
4 1f4
5 _fS ‘Class: dass (Nom) (" " Visualize All
& |6
7|[|dass

a4

Remove

1774 a6.03 158 &1

Status

oK ‘xo

Sekil 5. Agilan dosyanin istatistiki bilgiler ekran goriintiisii

e} Weka Explorer = B
‘ Prepmcassl Classify | Cluster I Associate I Select attributes I \(lsualize‘
Classifier
1 weka ~ |
=~ | dassifiers
= || bayes r output
-
.
# BayesianLogisticRegression
-4 BayesNet
# ComplementMaiveBayes
-4 DMNBtext
.
-4 MalveBayes
-4 MaiveBayesMultinomial
[ - # MaiveBayesMultinomialUpdateable
- 4 MaiveBayesSimple
|: - 4 MNaiveBayesUpdateable
.
M k- | functions
e | lazy
i ) meta
£ Ly mi
i L) misc
= [ rules
-4 ConjunctiveRule
DedisionTable
DTHB hd
Filter... | | Remove filter | ‘ Close |

Status

ok 4

Sekil 6. Weka yazilimi kiitiiphanesinde yer alan siniflama algoritmalari
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Weka Explorer

| Preprocess | Classify | Cluster | Assodate | Select attributes | Visualize|

Classifier

| Choose "NaiveBayes

Test options
() Use training set

() Percentage split

() Supplied test set Set...

(@) Cross-validation  Folds EI
%

Classifier output

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error
Relative absclute error

| More options...

{Mom) dass

Result list {right-dlick for options)

Root relative sguared error
Total Number of Instances

=== Detailed RAccuracy By Class ===

TF Rate FP Rate

0.9395 0.02

0.98 0.005

Weighted Awvg. 0.99 0.015

=== Confusion Matrix ===

a b <-- classified as
209 11 a = normal
b = abnormal

307 99.0323 3%
3 0.9677 %
0.8778
0.0085
0.0849
1.9361 %

18.1662 %
310
Precision Recall F-Measure

0.991 0.995 0.993

0.9% 0.98 0.985

0.93 0.99 0.99

ROC Are:
1
1
1

>

Status
OK

Sekil 7. Naive bayes algoritmasi ile siniflama sonuglari
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EK-3 Tezde Gelistirilen Ortalama Kayma Kiimeleme Tabanh Veri
Agirhiklandirma Yonteminin Matlab Kodlar:

clc;

clear all;

load yavuz_3 class_full;

dataPts=yavuz_3 class_full(:,1:11);

dataPts=dataPts’;

bandWidth=5.75;

[clustCent,data2cluster,cluster2dataCell] = MeanShiftCluster(dataPts,bandWidth);

function [clustCent,data2cluster,cluster2dataCell] =
MeanShiftCluster(dataPts,bandWidth,plotFlag);
%perform MeanShift Clustering of data using a flat kernel

%

% ---INPUT---

% dataPts - input data, (hnumDim X numPts)

% bandWidth - is bandwidth parameter (scalar)

% plotFlag - display output if 2 or 3D  (logical)

% ---OUTPUT---

% clustCent - is locations of cluster centers (numDim x numClust)

% data2cluster - for every data point which cluster it belongs to (numPts)
% cluster2dataCell - for every cluster which points are in it (numClust)

%

% Bryan Feldman 02/24/06

% MeansShift first appears in

% K. Funkunaga and L.D. Hosteler, "The Estimation of the Gradient of a

% Density Function, with Applications in Pattern Recognition”

%*** Check input ****
if nargin < 2

error('no bandwidth specified’)
end

if nargin < 3
plotFlag = true;
plotFlag = false;

end
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%**** Initialize stuff ***
[numDim,numPts] = size(dataPts);

numClust =0;

bandSq = bandWidth”2;

initPtinds = 1:numPts;

maxPos = max(dataPts,[],2); %biggest size in each dimension
minPos = min(dataPts,[],2); %smallest size in each dimension
boundBox = maxPos-minPos; %bounding box size

sizeSpace = norm(boundBox); %indicator of size of data space
stopThresh = 1e-3*bandWidth; %when mean has converged
clustCent  =T[J; %center of clust

beenVisitedFlag = zeros(1,numPts,'uint8'); %track if a points been seen already
numinitPts = numPts; %number of points to posibaly use as
initilization points

clusterVotes = zeros(1,numPts,'uintl6’); %used to resolve conflicts on cluster
membership

while numInitPts

tempind = ceil( (numlInitPts-1le-6)*rand); %pick a random seed point

stind = initPtIinds(templind); %use this point as start of mean

myMean = dataPts(:,stInd); % intilize mean to this points
location

myMembers  ={]; % points that will get added to this cluster

thisClusterVotes = zeros(1,numPts,'uint16’); %used to resolve conflicts on

cluster membership
while 1~ %loop untill convergence

sqDistToAll = sum((repmat(myMean,1,numPts) - dataPts).*2); %.dist squared
from mean to all points still active

ininds = find(sqDistToAll < bandSq); %points within bandWidth

thisClusterVotes(inlnds) = thisClusterVVotes(inInds)+1; %add a vote for all the in
points belonging to this cluster

myOldMean = myMean; %save the old mean

myMean = mean(dataPts(:,inInds),2); %compute the new mean

myMembers = [myMembers ininds]; %add any point within
bandWidth to the cluster

beenVisitedFlag(myMembers) = 1; %mark that these points have
been visited

%*** plot stuff ****
if plotFlag
figure(12345),clf,hold on
if numDim ==
plot(dataPts(1,:),dataPts(2,:),".")
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plot(dataPts(1,myMembers),dataPts(2,myMembers),'ys")
plot(myMean(1),myMean(2),'go’)
plot(myOldMean(1),myOldMean(2),'rd")
pause
end
end

%**** if mean doesn't move much stop this cluster ***
if norm(myMean-myOIldMean) < stopThresh

%check for merge posibilities
mergeWith = 0;
for cN = L:numClust
distToOther = norm(myMean-clustCent(:,cN));  %distance from posible
new clust max to old clust max

if distToOther < bandWidth/2 %if its within bandwidth/2 merge
new and old
mergeWith = cN;
break;
end
end

if mergeWith >0 % something to merge
clustCent(:,mergeWith) = 0.5*(myMean+clustCent(:,mergeWith));
%record the max as the mean of the two merged (I know biased twoards new ones)
%clustMembsCell{mergeWith} = unique([clustMembsCell{mergeWith}
myMembers]); %record which points inside
clusterVotes(mergeWith,:) = clusterVotes(mergeWith,:) + thisClusterVotes;
%add these votes to the merged cluster
else  %its a new cluster

numClust = numClust+1; %increment clusters
clustCent(:,numClust) = myMean; %record the mean
%clustMembsCell{numClust} = myMembers; %store my
members
clusterVotes(numClust,:) = thisClusterVotes;
end
break;
end
end
initPtinds = find(beenVisitedFlag == 0); %we can initialize with any of the
points not yet visited
numlInitPts = length(initPtinds); %number of active points in set

end
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[val,data2cluster] = max(clusterVotes,[],1); %a point belongs to the cluster
with the most votes

%*** If they want the cluster2data cell find it for them
if nargout > 2
cluster2dataCell = cell(numClust,1);
for cN = 1:numClust
myMembers = find(data2cluster == cN);
cluster2dataCell{cN} = myMembers;
end
end
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