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Newton’'s Method (Example)

Task: find a root of f(z) = 22 — 2

Given: starting point x9 = 1, number of steps m = 3, tolerance ¢ = 107>

Newton’s step:

Tt = T — f(zg)
f'(z)
Steps: (=)
_ fleo) _ =1 _
x1—1‘0—f,(w0) —1—2.1 =15
0.25

T2 =15 — =5 = 1.416667
r3 = ... = 1.414216

The norm || f(z3)|| = 6-107% < e = x5 is a good approximation of a root
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Newton's Method (Algorithm)

Algorithm 1: Newton’s Method
Input: f(x) = (fi(x),..., fi(x)),x0 € R",m € N,e € Ry
Output: (s,x*), where s denotes the state of convergence and x* € R™.

If the algorithm converged in m steps with tolerance e, then
s = True and x* is the approximated solution. Otherwise,
s = False and x* is the point obtained in the last iteration.

1 X* X

2 for (k< 0; k<m; k< k+1)

if ||f(x*)|| < e then

| return (True,x*)

B W

5 J x
6 | x* <« x*—JHf(x%)

7 return (False, x*)
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Equations for R, and t,

M, = MIMIMEMIMEMS

R, t L

|:0—€ 1e:| - H Mz_l(ez + 9i0ffset’ dl) a’i? al)
1= N———

= DH parameters

pose of the
end effector

Hence,

i te] T 0
R =[[R'(0). &= H =[I™i e H
i=1 =1

R(0) £(6)= [t(f)}

where 8 = (01, cee 706)-
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IKT Equations

The IKT equations are:

where

-
VeC(R)Z[TH T21 T31 Ti2 T22 T32 7T13 7123 7“33]

The Jacobian is:

Ovec(R(0))
of6) |~ e 12x6
30) = 550 = [ | ecor)
00

since R, and t. are fixed and don't depend on 6.
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By taking partial derivative of R(0) w.r.t. 65 we get:

k—1 k—1 6
OR() i—1 Ry (0k) i—1 3x3
= =g, —E T =1, 0,R
50, llm 6:) - — %55, iiLle)ea )

By taking partial derivative of t(0) w.r.t. 6 we get:

aMklﬁ
Mll Mo []ecaR4
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