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Unsupervised data
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Gaussian mixtures
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Fig. 1. The generative model.
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Gaussian pdf

P(x|yg. Ag)

1 (x — vi) Ap(x — vp)
— —————=6Xp ( %
a2 [|AY 2

Adavanced Numerical Computation 2008,
AM NDHU




Weight sum of Gaussian pdfs

p(x) = Z”k P (x| A,y )
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Uncorrelated data

p(X|o,yy) = \/%G exp(_(x_y;)az(x_yk))
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Data creation

e \Write a matlab function to create
uncorrelated data, X={x[t]},

e X Is a sample from Gaussian mixtures
. d=2,
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range=2.35;
y=[1 1;1 -1;-1 1;-1 -1]*range;
de;Nzlu.;
X=[1;
for k=1:K

X=[X; randn(N,2)-repmat(v(k,:),N,1)];
end

plot(X(:,1).,X(:.,2),"."); hold on;
plot(X(200,1),X(2 ﬁ 1 ‘ro');
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Membership

e, =[0,0,---,0,4,0,---,0,0]
pos 12---k-1,k,k+1,---,K

Standard basis

E:{QF,...,QE’...’QE}
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Membership vector

:{elK’.“’elf’.“’eli}

t]=e' < X[t]is generated by the kth pdf
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Pr(&; :eL() oc eXp(-B | x; -y, ||2)
ipr(gi :ekK):]-

Pr(gi =ef) =7
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Pr&; =e, ) =Cexp(-Bllx; -y, II°)
CZ exp(-B 1 x; -y, ”2) =1

C 1

Z exp(-B 1 x; -y, ”2)

Pr(&, :ekK) — Kexp('ﬂ | x; -y, ”2)
Z exp(-B 1 x; -y, ”2)
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<§->:ZK:Pr(§. BN AL D e
= L Z exp(-A1 x; -y, I°)

h=1

exp(-AlIxi-yi ) expCBIxi -y, 1) . expCAlxi -y )

Z_: exp(-B 1 x; -y, ||2) Z exp(-A 1l x; -y, ||2) Z exp(-# [ x; -y, ||2)
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E1

e = (&) =Prg =) = o2 AN NdD) gy
> exp-A1x v, )
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M

EE,Y)= ZZ%K.k(X Yk) (X —¥,)

E(<§>’Y) = ZZ<§ik>(Xi _Yk) (Xi —¥)

K
1 k=

=1




v, = (&) =Pr(g, =e) = 2PN Y lF) gy
> exp(A11% -y )




while sat < (.99
% E step: update v

[v] = update_v(N, temp,v,loop,X,Y);

% M step: update Y

sat = sum(sum(v,*v))/N;

temp = temp*tscale;

11=11+1;

1f mod(1i1,10)=0

fprintf('Tmp:%7.5f sat:%7.5f \n',temp,sat);
end
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Fitting Criterion

L(3,y) =§Z;5k[t]<x[t]—ykf (x[t]- ¥,)

Pr(3[t]=e, ) o exp(Bu,[t])
_dL((3)]y)
uk[t] - d<5k [t]>

Pr(o[t] = et) oc eXp(-B || x; -y, ”2)




Kexp(_ﬁ H Xi _yk HZ) (El)
Z exp(-4 || x; "y HZ)

Vik =

o

Uy == x; - ¥« HZ
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EM method

. Set each vy, near zero randomly,
set y, near the mean of all x;
. Fix beta to one
. E step: determine all v;, using eq (E1)
. M step: use eq (M1) to update all y,
. If the halting condition holds, halt
. Gotostep 3
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