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syms thetal theta2 theta3 thetad4 al a2 real
ql = [@;0;0];

q2 = [al;0;0];

g4 = [al+a2;0;0]; % HhiZ A

wl = [0;0;1];

w2 = [0;0;1];

wad = [0;0;-1]; % HhamE

xil = [-cross(wl,ql); wl];

xi2 = [-cross(w2,q2); w2];

xi3 = [0;0;-1; 0;0;0]; % PR

xi4 = [-cross(w4,qd); wa]l; % HIRTihEEALFR

xi = [xil xi2 xi3 xi4];

g _init = [1,0,0,al+a2;
0,-1,0,0;
0,0,-1,0;
0,0,0,11; % VAL

% forward

g _temp = Transformationsym(xi.,thetal) * Transformationsym(xi2,theta2) *
Transformationsym(xi3,the*ta3) *Transformationsym(xi4,thetad4) * g init;
g st = simplify(g_temp, 'Sieps', 100);

% this method helps to get more simplified form

disp(g_st)

XANRERIAA T Transformationsym %, HiE L A:

function g>= Transformationsym(xi, theta)

«i_wedge = mywedge(xi).*theta;

exp_xi = expm(xi_wedge);

g = simplify(exp_xi, 'Criterion’, 'preferReal', 'Steps', 30)
end

Forh 3G T % mywedge, Hog O GRA 6 4EAE ) wedge DIREM 3 4E[ &) hat D)EE

function b=mywedge(a)
if size(a) == [6,1]
b = subs(zeros(4,4));



b(1,2) = -a(6,1);
b(1,3) = a(5,1);
b(2,1) = a(6,1);
b(2,3) = -a(4,1);
b(3,1) = -a(5,1);
b(3,2) = a(4,1);

b(1,4) = a(1,1);

b(2,4) = a(2,1);

b(3,4) = a(3,1);
elseif size(a) == [3,1]

b = subs(zeros(3,3));

b(1,2) = -a(3,1);
b(1,3) = a(2,1);
b(2,1) = a(3,1);
b(2,3) = -a(1,1);
b(3,1) = -a(2,1);
b(3,2) = a(1,1);

end
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2l = 250;
a2 = 250;

ql = [0;0;0];
q2 = [al;0;0];

g4 = [al+a2;0;0]; % HhiZ A
wl = [0;0;1];
w2 = [0;0;1];



wh = [0;0;-1]; % Hi[H[H=E

xil = [-cross(wl,ql); wl];

xi2 = [-cross(w2,q2); w2];

xi3 = [0;0;-1; 0;0;0]; % kLY

xi4 = [-cross(wd,q4); wal; % & KTiheEBEr

xi = [xil xi2 xi3 xi4];

g init = [1,0,0,al+a2;
0,-1,0,0;
0,0,-1,0;
0,0,0,11; % VAL

theta = zeros(4,1);

last_loc = zeros(3,1);

cnt = 0;
step = 1;
ind = 1;

actural _points = [329.008,-59.002,-31.059;
329.008,-139.002, -31.059;
329.008,-139.003, -84.259;
449.008,-139.003,-53.559;
449.008,140.997,-53.559;
335.008,156.997, -53.559;
335.008,156.997, -83.559;
335.008,156.997,-50.559]; % SEhRHlE K0 E

while ind<=size(loggeddata2,1)

cnt =cnt+1;

theta = loggeddataz(ind.5:8);

gd = Fkine(xi,theta,z init);

location_all(cnt,i:3) = gd(1:3,4);

step = min{round(6/ norm(gd(1:3,4) - last _loc)),100); % M IR AHIYE TG P mE B o As 25
K, KEBCNE emm 22—

last_loc = gd(1:3,4);

ind = ind + step;
end

plot3(location_all(:,1),location all(:,2),location_all(:,3)); % I =4k K kKRS
hold on;
scatter3(actural_points(:,1),actural_points(:,2),actural _points(:,3)); % =4:EUSEERE
1 r
for k=1:1:8

text_str = sprintf('p%d',k); % WNINKEEESARZE, Ll pl-p8 £

text(actural _points(k,1),actural_points(k,2),actural_points(k,3),text str);



end
hold off

N ST

function g_st = Fkine(Xi,theta,go)
n = size(Xi,2);
g_st = go;
for i = n:-1:1 % exp prod, multiply on the left, inverse sequence
g st = Transformation(Xi(:,i),theta(i))*g_st;
end
end

) Transformation BB %5 :

function g = Transformation(xi, theta)
v = xi(1:3);
W = xi(4:6);
if w==[0;0;0]
g = [eye(3) v.*theta; 0 0 0 1];
else
theta = theta * pi / 180;
w_hat = mywedge(w);
R = eye(3) + sin(theta)*w_hat + (1-cos(theta);*w_hat”2; % Rodrigue's formula
p = (eye(3) - R)*cross(w,v) + w * w' * v * theta;
g=[Rp; 0001];
end
end
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System.Speed 10
Location pl
Location p2
Location p3
Location p4
Location p5
Location p6
Location p7
Location p8

p1=329.008,-59.002,-31.059,0.000,180.000, -43.575
p2=329.008,-139.002,-31.059,0.000,180.000, -43.575
p3=329.008,-139.003,-84.259,0.000,180.000, -43.575
p4=449.008,-139.003,-53.559,0.000,180.000, -43.57¢
p5=449.008,140.997,-53.559,0.000,180.000, -43.575
p6=335.008,156.997,-53.559,0.000,180.000, -15.575
p7=335.008,156.997,-83.559,0.000,180.022 ,-43,5/5
p8=335.008,156.997,-50.559,0.000,180.02¢c,.-43.575

Move.Line p8
Move.Line pl
Move.Line p2
Move.Line p3
Move.WaitForEOM
I0.Set DOUT(20103),1
Move.Line p2
Move.Line p4
Move.Line gt
Move.Lire p6
Move.Line p7
Mave.WaitForEOM
T0.Set DOUT(20103),0
WaitTime 250
Move.Line p8




