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function g st = Fkine(Xi,theta,g0)

for i=1:6
w_hat = [ 0 —Xi(6,i)  Xi(5,i); ...
Xi(6,1) 0 —Xi(4,i); ...
—Xi(5,i) Xi(4,i) 0];
ew = eye(3) + w_hatksin(theta(i)) + w_hat"2%(1—cos(theta(i)));
e(:,:,i) = [ew (eye(3)—ew)*w_hat*Xi(1:3,i); 0 0 0 1];
end
g st = g0;
for i=6:—1:1
g st =e(:,:,i)*g_st;
end
end
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FRNHCH:
gst0 = [
~1000; ...
0-10 0; ...
00 1 1475; ...
0001
15
q=[0 0 0 0 0 O0; ...
00 00 0 0; ...
0 491 941 941 1391 1391];
w=[0 0 0 0 0 O
0O 1 1 0 1 05 ...
100 1 0 1];
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for i=1:6
v(:,i) = cross(q(1:3,i), w(1:3,i));

end

for i=1:6
Xi(:,1) = [v(:,i); w(:,i)];
end

theta = [0.3491 —1.0472 0.7854 0.2618
g st = Fkine(Xi, theta, gst0);

0.4488 0.6283];

GERIT:
g st =
-0.3276 0.9368 0.1229 -465.3276
-0.9242 -0.345 0.1642 -159.3449
0.1962 -0.0597 0.9787 1232.8797
0001
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Px = -465.3276, Py = -159.3449, Pz = 1232.8797

R =

-0.3276 0.9368 0.1229
-0.9242 -0.345 0.1642
0.1962 -0.0597 0.9787

1.2 HEmEF

0
XML, B pp = 0 P2 = D3 = 0 Da =
L L+ Ly Ly + Lo+ Ly
1 1
0
" ps = o . B 1R
Li+Ly+Lz+ Ly Li+Ly+ L3+ Ly
1 1
&g o= en0 et = gogot W ||gips — pi]| = ||eS1ef202 (850 py —

p)|| = |e$%ps — py||, B Sub 3 f#H 65,

e$101e8202 (5% ) = gypg, 1 Sub 2 Rt 01,605
4 g2 = 6404 o€505 pbebls — (651916529265393)*191’ nj 6'549465565]74 = g2pP4, a5}

Sub 2 ﬁ@ﬂj 947950

BEHT g5 = efofs = (ef401¢8505) gy eSolops = gaps, HI Sub 1 At G-




© ® N o o os W

16
17
18

19

Ztool, Xtool

:
)

1

d il

o A

=4
Xo

It

L BB A RAFAL T 2

Matlab BG4I

function theta = Ikine6s(gst,L)

subs = subquestions;

for i=0:7
% kRS
g0 =[-1000; 0-100; 00 1sun(L); 000 1];
% BAARA L &
pl = [0; 0; L(1); 1];

p2 = [0; 0; sum(L(1:2)); 1];
p3 = [0; 0; sum(L(1:3)); 1];
pd4 = [0; 0; sum(L(1:4)); 1];
p5 = [0; 0.1; sum(L(1:4)); 1];

gl = gst*xinv(g0);
theta(i+1,3) = subs.Sub3(p3, pl, p2, [—sum(L(1:2));0;0;0;1;0], norm(gl*p3—
pl), bitand(i,4));

% K f# theta8

ew3 = [cos(theta(i+1,3)) 0 sin(theta(i+1,3)); 0 1 0; —sin(theta(i+1,3)) 0
cos(theta(i+1,3))];

e3 = [ew3 (eye(3)—ew3)*[0 0 1; 0 0 0; —1 O O]*[—sum(L(1:2));0;0]; 0 0 O
1];
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end

end

[theta(i+1,1),theta(i+1,2)] = subs.Sub2(e3xp3, gl*p3, pl, [0;0;0;0;0;1],
[-L(1);0;0;0;1;0], bitand(i,2));

% K f#thetal,2

ewl = [cos(theta(i+1,1)) —sin(theta(i+1,1)) 0; sin(theta(i+1,1)) cos(theta
(i+1,1)) 0; 0 0 1];

el = [ewl [0;0;0]; 0 0 0 1];

ew2 = [cos(theta(i+1,2)) 0 sin(theta(i+1,2)); 0 1 0; —sin(theta(i+1,2)) 0
cos(theta(i+1,2))];

e2 = [ew2 (eye(3)—ew2)x[0 0 1; 0 0 0; —1 O 0]*[—L(1);0;0]; 0 0 O 1];

g2 = inv(elxe2xe3)*gl;

[theta(i+1,4) ,theta(i+1,5)] = subs.Sub2(p4, g2*p4, p3, [0;0;0;0;0;1], [—
sum(L(1:3));0;0;0;1;0], bitand(i,1));

% K f%thetas ,5

ewd = [cos(theta(i+1,4)) —sin(theta(i+1,4)) 0; sin(theta(i+1,4)) cos(theta
(i+1,4)) 0; 0 0 1];

e4 = [ewd [0;0;0]; 0 0 0 1];

ewb = [cos(theta(i+1,5)) 0 sin(theta(i+1,5)); 0 1 0; —sin(theta(i+1,5)) 0
cos(theta(i+1,5))];

e5 = [ewd (eye(3)—ew5)*[0 0 1; 0 0 0; —1 O O]*[—sum(L(1:3));0;0]; 0 0 O
1];

% K f# theta6
g3 = inv(ed*eb)*g2;
theta(i+1,6) = subs.Subl(p5, g3*p5, p3, [0;0;0;0;0;1]);

g R

theta =
-2.7925
-2.7925

0.2618 0.7854 -3.0219 1.2231 0.8242
0.2618 0.7854 0.1197 -1.2231 -2.3174

0.3491 -1.0472 0.7854 0.2618 0.4488 0.6283
0.3491 -1.0472 0.7854 -2.8798 -0.4488 -2.5133

-2.7925
-2.7925

1.0472 5.4978 -2.8798 0.4488 0.6283
1.0472 5.4978 0.2618 -0.4488 -2.5133

0.3491 -0.2618 5.4978 0.1197 1.2231 0.8242
0.3491 -0.2618 5.4978 -3.0219 -1.2231 -2.3174
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