
NaïveÊBayesÊClassifier

http://www.ece.uah.edu/~dwpan/course/ee610/code/Bayes/naive_bayes_classifier.m

clearÊall;
closeÊall;
MÊ=Ê100;ÊÊÊ%ÊnumberÊofÊsamplesÊgeneratedÊforÊeachÊclass
dataÊ=Êzeros(2*M,Ê2);
labelÊ=Êzeros(2*M,Ê1);

%ÊGenerateÊdataÊentriesÊforÊClassÊ1
m1Ê=Ê[3,3];
c1Ê=Ê[2,0;0,2];
rngÊdefaultÊÊ%ÊForÊreproducibility
r1Ê=Êmvnrnd(m1,c1,M);
data(1:M,:)Ê=Êr1;
label(1:M)Ê=Ê1;

%ÊGenerateÊdataÊentriesÊforÊClassÊ2
m2Ê=Ê[9,9];
c2Ê=Ê[2,0;0,2];
rngÊdefaultÊÊ%ÊForÊreproducibility
r2Ê=Êmvnrnd(m2,c2,100);

data(M+1:2*M,:)Ê=Êr2;
label(M+1:2*M)Ê=Ê2;

%ÊPlotÊtheÊdataÊsamplesÊofÊtheÊtwoÊclasses
gscatter(data(:,1),data(:,2),label,'rb','ox')

%ÊmeansÊareÊcolumnÊvectorÊinÊtheÊbook
m1Ê=Êm1';
m2Ê=Êm2';

%ÊDecisionÊfunctionÊcoefficientsÊforÊClassÊ1
UÊ=Êinv(c1)*m1
const1Ê=Ê-(1/2)*m1'Ê*inv(c1)Ê*Êm1

%ÊDecisionÊfunctionÊcoefficientsÊforÊClassÊ2
VÊ=Êinv(c2)*m2
const2Ê=Ê-(1/2)*m2'Ê*inv(c2)Ê*Êm2

%ÊCalculateÊtheÊcoefficientsÊforÊtheÊdecisionÊboundaryÊline
%ÊStraightÊlineÊequation:ÊaxÊ+ÊbyÊ+ÊcÊ=Ê0
aÊ=ÊV(1)Ê- U(1)
bÊ=ÊV(2)Ê- U(2)
cÊ=Êconst2Ê- const1

%ÊPlotÊtheÊdecisionÊboundary
yÊ=Êmin(data(:,2)):Ê0.01:Êmax(data(:,2));
xÊ=Ê(-b/a)*yÊ- c/a;
holdÊon;
plot(x,Êy,Ê'g');
title('DecisionÊBoundary')

Lecture 5



SklearnÊ

http://www.ece.uah.edu/~dwpan/course/ee610/code/Introduction/naive_bayes_demo.py

importÊnumpyÊasÊnp
fromÊsklearn.naive_bayesÊimportÊGaussianNB
clfÊ=ÊGaussianNB()

fromÊsklearn.datasetsÊimportÊload_iris
train_samplesÊ=Êload_iris()
XÊ=Êtrain_samples.data
YÊ=Êtrain_samples.target

clf.fit(X,ÊY)

clf.score(X,ÊY)

#ÊVerifyÊtheÊclassificationÊaccuracy
Y_predÊ=Êclf.predict(X)

num_correctÊ=Ênp.sum(YÊ==ÊY_pred)
num_sampleÊ=Ênp.size(Y_pred)
num_correct/num_sample



http://www.ece.uah.edu/~dwpan/course/ee610/code/KNN/csv_import.py

importÊnumpyÊasÊnp
infileÊ=Êr"C:\Users...mvnrnd.csv"
datasetÊ=Ênp.loadtxt(infile,Êdelimiter=',')
XÊ=Êdataset[:,Ê0:2]
yÊ=Êdataset[:,2]



http://www.ece.uah.edu/~dwpan/course/ee610/code/KNN/mahal_dist_demo.m

closeÊall
mÊ=Ê[0,Ê0]
CÊ=[8Ê4;Ê4Ê8]
eig(C)
QÊ=Êmvnrnd(m,C,1000);
figure;
scatter(Q(:,1),Q(:,2))
grid
axisÊequal
axisÊsquare
smeanÊ=Êmean(Q)ÊÊ%ÊSampleÊmean
scovÊ=Êcov(Q)ÊÊÊÊ%ÊSampleÊcovarianceÊmatrix



%ÊMahalanobisÊDistanceÊfromÊtheÊsampleÊmeanÊvector
D_MahÊ=Êzeros(100,Ê100);
forÊiÊ=Ê1:Ê100
forÊjÊ=Ê1:Ê100
D_Mah(i,j)Ê=Êpdist2([X(i,j),Y(i,j)],Êsmean,Ê'mah',Ê

scov);
end

end

figure
scatter(Q(:,1),Q(:,2))
grid
axisÊequal
axisÊsquare
holdÊon;

contour(X,Y,D_Mah,'ShowText',Ê'on')

holdÊon;
xÊ=Êlinspace(-12,12);
yÊ=Êlinspace(-12,12);
[X,Y]Ê=Êmeshgrid(x,y);
%ÊEuclideanÊDistances
D_EucÊ=Êsqrt((XÊ- smean(1)).^2Ê+Ê(YÊ- smean(2)).^2);
contour(X,Y,D_Euc,'ShowText',Ê'on')


