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Nelineárńı metoda nejmenš́ıch čtverc̊u

Nechť g : Rn → Rm je dif. zobrazeńı. Hledáme p̌ribližné řešeńı

p̌reurčené soustavy g(x) = 0 ve smyslu nejmenš́ıch čtverc̊u.

Minimalizuj funkci

f (x) := ‖g(x)‖2 =
m∑
i=1

gi (x)2, x ∈ Rn

Řešeńı lineárńı nehomogenńı soustavy je speciálńım p̌ŕıpadem:

g(x) = Ax− b
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Gauss-Newtonova metoda

Zobrazeńı g v okoĺı bodu xk aproximujeme afinńım zobrazeńım T1

a ḿısto funkce ‖g(x)‖2 tak minimalizujeme ‖T1(x)‖2.

Iterace

xk+1 = xk − (g′(xk)Tg′(xk))−1g′(xk)Tg(xk)

� Jacobiho matice g′(xk) muśı ḿıt LN sloupce

� Plat́ı f ′(xk) = 2g(xk)Tg′(xk)
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Levenberg-Marquardtova metoda

Iterace G-N metody

xk+1 = xk − (g′(xk)Tg′(xk))−1g′(xk)Tg(xk)

Iterace L-M metody

xk+1 = xk − (g′(xk)Tg′(xk) + µk I)−1g′(xk)Tg(xk)

Regularizačńı parametr µk > 0 umožňuje plynule kombinovat mezi

� G-N metodu (µk je malé)

� gradientńı metodou (µk je velké)
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Stochastic gradient descent

Alternativńı zápis (lepš́ı pro numerické metody)

minimalizuj
1

2m

m∑
i=1

gi (x)2.

Iterace gradient descent metody

xk+1 = xk −
1

m

m∑
i=1

gi (x)g ′i (x)>

Iterace stochastic gradient descent metody

xk+1 = xk −
1

|I |
∑
i∈I

gi (x)g ′i (x)>

5



Reference

T. Werner. Optimalizace (kapitola 9). Elektronická skripta.
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