Robust kernel newton methods.

Optimization Problem

Optimization problem tries to find a set of best parameters to minimize the overall cost.
n
F=> p(f(x)) (1)
i=0

« fis the objective function.
e X is the parameter vector.
e pisrobust kernel.

Least-Squares Problem

When the objective function is presented by square form, we call this problem as least-squares
problem.

f=rIy 1ty (2)

Newton's method

Newton's method is an iterative method for solving nonlinear optimization problems. Az is iterative
step.

Az =—-H'g (3)

here: g is the gradient vector; H is the hessian matrix.

No robust kernel.
g=f (4)
H=f (5)

f : Partial derivatives of objective function
f: Second-order partial derivatives of objective function

f=rTsr (6)



f=r'sr 4 rTei (7)

With robust kernel.
H = pff" + pf (8)
9= pf (9)

« p: Partial derivatives of robust kernel function
 p: Second-order partial derivatives of robust kernel function

Gaussian-Newton method

Unlike Newton's method, gauss-newton methods are not necessary to calculate second derivatves,
which may difficult to compute in some cases.

No robust kernel.

g=f=r"%r (10)
H=f=¢Tyy (11)
With robust kernel.
9=pf (12)
H = piT 7 (13)

Jacobian and Hessian matrix

The jacobian matrix of r is a matrix, which contain the first-order partial derivatives of all parameters of
r.
x denote the parameters of r.
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The Hessian of risam X n X n Tensor.
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