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Principle of discrete LMS LAUM *RM/
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Principle of discrete LMS LAUM .2

Example of a temporal sequence
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Differential proof LAUM .. %,

inf || [M]p - y||> = inf (p'[M]'[M]p —y*[M]p — p'[M]'y +y'y)
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Reminder of differential calculus LAUM ,

Gradient of a symmetric quadratic form
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Gradient of a linear form
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Differential proof LAUM .. 5% §

inf |[M]p — y||° = inf (p'[M]'[M]p — y'[M]p — p'[M]'y +y'y)
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Expression of the gradient
V Sp = —2[M]'y + 2[M]'[M]p

Linear system to solve
M]'M]p = [M]'y
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Geometrical proof LAUM .,
T={Zec R"|dxe R™, Z= M]x}

B] € My,m(R)  [B]'[B] = [L] B = M]le
Orthonormal basis of 7 €] € My m(R)

Pythagora [M]p —y|” = [|[M




Geometrical proof
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Validity of the approximation

Centering application:
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C: <1,X>1

X = X
n

\

Average value

Normalization

Correlation coefficient
R=<t' x>



Example

y=at+ 0
a =1

B=2

t: n values

between 1 and
2

a = 0.98127
0 = 2.02420

LAUM ,,

.rersrt;éMai”

R = 0.95630

//y./
° Q:// o,
. 5
VR /”/. i
.0/24' a
>
e 24 1.4 ] +6 l..'8




Data with uncertainties LAUM ,, ersitiaine
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Weight (ponderation)
diagonal matrix Wl = 2
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Principle of diagonalization and SVD LAUM ,, ’Uf,/ Ce

inf [|[M]p — Vi) = inf (P’ M]'[w][M]p — y'[w|[M]p — p'M]'[w]y + y'[w]y)

Decomposition of the weight matrix:
w] ="[vw][vw]”
Ponderation of the problem matrices

M]" = [vw][M] y = [Vwly

Back to the initial form
inf |[Mlp — v, = inf (p'[M]'[M]p - y"[M]p — p'[M]'y +y"y')
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Example
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LMS with weight -
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