Apéndice 1
Codigo desenvolvido no software Matlab para cinematica direta do robo
clc

close all
%clear all

o\°
o\°

clc
close all

global 13 14 15 11 12 1Al 1A2 1A3 1A4
syms thetal theta? theta3 thetad4 thetab thetaoc 13 14 15 11 12 1Al 1A2 1A3
1A4

$MATRIZES DE TRANSFORMACAO PERNA DIREITA (Ai~i-1)

AL10=[cos (thetal) 0 sin(thetal) O0;
sin(thetal) 0 -cos(thetal) O0;

010 0;
000 137;

AL21=[cos (theta2) 0 -sin(theta2) O0;
sin(theta?2) 0 cos(theta?2) O0;

0 -1 0 0;
000 17;

AL32=[cos (theta3) -sin(theta3) 0 13*cos(theta3);
sin(theta3) cos(theta3) 0 13*sin(theta3);
001 0;

000 17;

AL43=[cos (thetad4) -sin(thetad4) 0 l4*cos(thetad);
sin(theta4) cos(theta4) 0 l4*sin(thetad);
001 0;

000 17;

AL54=[cos (theta5) 0 sin(thetab) O0;
sin (thetab5) 0 -cos(thetab) 0;

010 0;
000 17;

AL65=[cos (theta6) -sin(theta6) 0 15*cos (thetao);
sin (theta6) cos(theta6) 0 15*sin(thetab);
001 0;

000 17;

SMATRIZES DE TRANSFORMACAO INVERSA PERNA DIREITA (Ai-1)"1
ALOl=[cos (thetal) sin(thetal) 0 0O;
001 0;
sin (thetal) -cos(thetal) 0 0;
000 137;
ALl2=[cos (theta2) sin(theta2) 0 0;
00 -1 0;
-sin(theta2) cos(theta2) 0 0;
000 17;
AL23=[cos (theta3) sin(theta3) 0 -13;
-sin(theta3) cos(theta3) 0 0;



001 0;
000 17;

AL34=[cos (thetad4) sin(theta4) 0 -14;
-sin(thetad4) cos(thetad4) 0 0;
001 0;

000 137;
AL45=[cos (thetab5) sin(theta5) 0 0;
001 0;
sin(thetab) -cos(theta5) 0 0;
000 17;

AL56=[cos (theta6) sin(theta6) 0 -15;
-sin(theta6) cos(theta6) 0 0;
001 0;

000 17;

; $MATRIZ DE TRANSFORMACAO BASE B2 PE DIREITO

TL=AL10*AL21*AL32*AL43*AL54*AL65; %RELACIONA PE EM RELACAO A BASE NA
ORIGEM 0

% TL=AL*AL10*AL21*AL32*AL43*AL54*AL65; SRELACIONA PE EM RELACAO A BASE EM
B2

% TL=AL56*AL45*AL34*AL23*AL12*AL01; $RELACIONA ORIGEM 0 EM RELACAO BASE
NO PE

$Posicdo do elo terminal em funcdo dos theta's
XL=TL(1,4)

YL=TL(2,4);

ZL=TL(3,4);

$substituir os valores de theta's para cada configuracdo a ser analisada
%posicdo do efetuador para dada configuracéo

%configuracédo 1

o\

XL1l=subs
XL2=subs
XL3=subs
XL4=subs
XL5=subs
XLo6=subs

XL, thetal, 0);
XL1l,theta2, -pi/2)
XL2,theta3,0);
XL3,theta4,0);
XL4,thetab,0);
XL5, thetao,0)

o o o o° o° o

o\

YLl=subs (YL, thetal, 0);
YL2=subs (YL1, theta2,-pi/2)
YL3=subs (YL2, theta3,0);
YL4=subs (YL3, thetad4,0) ;
YL5=subs (YL4, theta5,0);
YLo6=subs (YL5, theta6, 0)

o o° o° o° od° o

o\°

ZzLl=subs (ZL, thetal, 0) ;
ZL2=subs (ZL1, theta2,-pi/2)
Z2L3=subs (ZL2, theta3, 0);
ZzL4=subs (ZL3, theta4,0) ;

o° o

o



% ZL5=subs (Z2L4, theta5,0);
% ZL6=subs (ZL5,thetab6, 0)

$configuracédo 2

o

XLl=subs (XL, thetal, 0);

XL2=subs (XL1, theta2, -pi/2);
XL3=subs (XL2, theta3,pi/2);
(
(
(

o o

o©

XL4=subs (XL3, thetad, -pi/2);
XL5=subs (XL4, theta5,0) ;
XLo=subs (XL5, theta6, 0)

o° o oP

oe

YLl=subs (YL, thetal, 0);
YL2=subs (YL1, theta2, -pi/2);
YL3=subs (YL2, theta3,pi/2);
YL4=subs (YL3, thetad, -pi/2);
(
(

o o° oo

o\

YL5=subs (YL4, theta5,0);
YLo6=subs (YL5, theta6,0)

o° o

o°

Z2L1=subs
ZL2=subs (ZL1, theta2,-pi/2);
Z1.3=subs (ZL2, theta3,pi/2);

(2L, thetal, 0);

(

(
ZL4=subs (ZL3, thetad, -pi/2);

(

(

o o° o

o

ZzL5=subs (ZL4, theta5,0) ;
ZL6=subs (ZL5, theta6, 0)

o

%$configuracédo 3

XLl=subs (XL, thetal, 0) ;
XL2=subs (XL1, theta2,pi/2);
XL3=subs (XL2, theta3,-pi/2);
XL4=subs (XL3, theta4d, -pi/2)
XL5=subs (XL4, theta5,0) ;
XLo6=subs (XL5, theta6, 0)

’

YLl=subs (YL, thetal, 0);
YL2=subs (YL1, theta2,pi/2);
YL3=subs (YL2, theta3,-pi/2);
YL4=subs (YL3, thetad4, -pi/2)
YL5=subs (YL4, theta5,0);
YL6=subs (YL5, thetao, 0)

’

ZLl=subs (zZzL, thetal, 0);
ZL2=subs (ZL1, theta2,pi/2);
ZL3=subs (2L2, theta3, -pi/2);
ZL4=subs (ZL3, theta4, -pi/2)
ZL5=subs (Z2L4, theta5,0);
zZLo6=subs (ZL5, theta6,0)

’

D L=[simplify (XL);simplify (YL);simplify(ZL)] SMATRIZ simplificada COM
POSICAO DA PERNA DIREITA

J L=jacobian([XL, YL, ZL], [thetal, theta2, theta3, theta4, theta5, theta6]);
%jacobiana -> relaciona velocidade das juntas e velocidade da extremidade
relacionada

disp('matriz jacobiana da perna simplificada:')

S J L=simplify(J L) %matriz jacobiana simplificada da perna



$MATRIZES DE TRANSFORMACAO INVERSA BRACO DIREITO (Ai-1)"i
AAQl=[cos (thetal) sin(thetal) 0 0O;

001 0;
sin (thetal) -cos(thetal) 0 0;
000 17;
AAl2=[cos (theta2) sin(theta2) 0 0;
00 -1 0;
-sin(theta2) cos(theta2) 0 0;
000 17;
AA23=[cos (theta3) sin(theta3) 0 0;
0 01 1A2;
sin (theta3) -cos(thetal3) 0 0;
000 11;
AA34=[cos (thetad4) sin(thetad4) 0 0O;
001 0;
sin (thetad4) -cos(thetad4) 0 0;
000 137;

AA45=[cos (thetab5) sin(thetab) 0 0;
0 0 1 -1A3;
sin(thetab) -cos(thetab5) 0 0;
000 17;

AA56=[cos (theta6) sin(theta6) 0 -1A4;
-sin(theta6) cos(theta6) 0 0;
001 0;

000 17;

$MATRIZES DE TRANSFORMACAO BRACO DIREITO (Ai~i-1)

AAl10=[cos (thetal) 0 sin(thetal) O0;
sin(thetal) 0 -cos(thetal) 0;
010 0;

000 171;

AA21=[cos (theta?) 0 -sin(theta2) 0;
sin(theta2) 0 cos(theta2) O0;

0 -1 0 0;
000 17;

AA32=[cos (theta3) 0 sin(theta3) O0;
sin(theta3) 0 -cos(theta3l3) 0;
01 0 -1A2;

000 17;

AA43=[cos (thetad) 0 sin(theta4) O0O;
sin (thetad4) 0 -cos(thetad) 0;
010 0;

000 17;

AAS54=[cos (theta5) 0 sin(thetab) 0;
sin(thetab) 0 -cos(thetab) O0;

0 1 0 1A3;
000 137;

AA65=[cos (theta6) -sin(theta6) 0 lA4d*cos (thetab);
sin (theta6) cos(theta6) 0 1lA4*sin(theta6);
001 0;

000 17;



000 1;];

$TA=AAS56*AA45*AA34*AA23*AA12*AA01; %RELACIONA ORIGEM 0 EM RELACAO BASE NA
MAO

$TA=AA10*AA21*AA32*AA43*AA54*AA65; SRELACIONA MAO EM RELACAO A BASE NA
ORIGEM O

TA=AA*AAIOQ*AA21*AA32*AA43*AA54*AA65; SRELACIONA MAO EM RELACAO A BASE EM
$B1

$Posicdo do elo terminal em funcdo dos theta's
XA=TA(1,4);
YA=TA(2,4);
ZA=TA (3,4);

$substituir os valores de theta's para cada configuracdo a ser analisada
%posicdo do efetuador para dada configuracéo

%$configuracédo 1

o\

XAl=subs (XA, thetal, -pi/2);
XA2=subs (XAl, theta2,pi/2);
XA3=subs (XA2, theta3,pi/2);

(

(

(

o° o

o

XAd=subs (XA3, thetad, 0) ;
XAS5=subs (XA4, theta5,0);
XA6=subs (XA5, theta6,pi/2)

o o° o

o\°

YAl=subs (YA, thetal, -pi/2);
YA2=subs (YAl, theta2,pi/2);
YA3=subs (YA2, theta3,pi/2);

(

(

(

o° oP

o°

YA4=subs (YA3, thetad, 0) ;
YAS5=subs (YA4, theta5,0);
YA6=subs (YA5, theta6,pi/2)

o° o o

o\°

ZAl=subs
ZA2=subs
ZA3=subs
ZAd=subs
ZA5=subs
ZAb=subs

ZA,thetal, -pi/2);
ZAl,theta2,pi/2);
ZA2,thetal3,pi/2);
ZA3,theta4,0);
ZzA4,thetab,0);
ZA5,theta6,pi/2)

o° o0 o o

o

$configuracdo 2

XAl=subs (XA, thetal, -pi/2);
XA2=subs (XAl, theta2,pi/2);
XA3=subs (XA2,theta3, -pi/2);
XA4=subs (XA3, thetad, -pi/2)
XAS5=subs (XA4, theta5,0);
XA6=subs (XA5, thetab6,pi/2)

’

YAl=subs (YA, thetal, -pi/2);
YA2=subs (YAl, theta2,pi/2);
YA3=subs (YA2,theta3, -pi/2);
YA4=subs (YA3, thetad, -pi/2)
YAS5=subs (YA4, theta5,0);
YA6=subs (YA5, theta6,pi/2)

’



ZAl=subs (ZA, thetal, -pi/2);
ZA2=subs (ZAl, theta2,pi/2);
ZA3=subs (ZA2, theta3, -pi/2);
ZA4=subs (ZA3, theta4, -pi/2)
ZA5=subs (ZA4, theta5,0);
ZA6=subs (ZA5, theta6,pi/2)

’

$configuracdo 3

o\

XAl=subs (XA, thetal, 0);

XA2=subs (XAl, theta2,pi/2);
XA3=subs (XA2, theta3,pi/2);
XAd=subs (XA3, thetad, 0) ;
(
(

o o° oo

o

XAS5=subs (XA4, theta5,0) ;
XA6=subs (XA5, thetab6,pi/2)

o° o

o°

YAl=subs (YA, thetal, 0);

YA2=subs (YAl, theta2,pi/2);
YA3=subs (YA2, theta3,pi/2);
YAd=subs (YA3, thetad,0);
(
(

o o° o

o

YAS5=subs (YA4, theta5,0) ;
YA6=subs (YA5, theta6,pi/2)

o° oP

o

ZAl=subs
ZA2=subs (ZAl,theta2,pi/2);
ZA3=subs (ZA2, theta3,pi/2);

(ZA, thetal, 0);
(
(
ZAd=subs (ZA3, thetad, 0) ;
(
(

o o° oe

o

ZA5=subs (ZA4, theta5,0) ;
ZA6=subs (ZA5, theta6,pi/2)

oe

D A=[simplify (XA);simplify (YA);simplify(ZA)] SMATRIZ simplificada COM
POSICAO DO BRACO DIREITO

J A=jacobian ([XA,YA,ZA], [thetal, theta2, theta3, theta4, theta5, theta6]);
%jacobiana -> relaciona velocidade das juntas e velocidade da extremidade
relacionada

disp('matriz jacobiana do braco simplificada:')

S J A=simplify(J A) %matriz jacobiana simplificada do braco

oe
o©

C

cl
clear all

$simulacdo cinemédtica diferencial

%$simulacdo para achar posicdo da mao com referencia em Bl

%para cada configuracdo basta mudar os valores dos theta's e rodar a
%$simulacdo correspondente a configuracdo desejada

Sconfiguracdo 1 thetal=-90; thetaZ2=theta3=theta6t=90; thetad=thetab5=0;

% sim('Braco Bl')

$configuracdo 2 thetal=-90; theta2=90; theta3=-90; theta6=90; thetad=-90;
thetab=0;



% sim('Braco Bl cof2')

$configuracdo 3 thetal=0; theta2=90; theta3=90;

thetab5=0;
sim('Braco RB1 conf3')

figure (1)

plot (x.time,x.signals.values, 'linewidth',2)
title('Posicdo x da mdo ref B1'")

grid on

xlabel ('t")

ylabel ('x RB1'")

saveas (gcf, 'Pos x Mao RBl.jpg'");

figure (2)

plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y da mao ref B1l'")

grid on

xlabel('t")

ylabel ('y RB1'")

saveas (gcf, 'Pos y Mao RB1.jpg');

figure (3)

plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z da mdo ref B1l'")

grid on

xlabel('t")

ylabel('z RB1')

saveas (gcf, 'Pos z Mao RB1.]jpg');

figure (4)

subplot (3,1,1)
plot(x.time,x.signals.values, 'linewidth', 2)
title('Posicdo x da médo ref Bl')

grid on

xlabel ('t")

ylabel ('"x RB1")

subplot (3,1,2)
plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y da médo ref B1l'")

grid on

xlabel ('t")

ylabel ('y RB1")

subplot (3,1, 3)
plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z da mdo ref B1l'")

grid on

xlabel('t")

ylabel('z RB1')

saveas (gcf, 'Posicdo da mdo Ref em Bl.jpg');

o°

Q
= oe
Q

theta6=90;

thetad=0;



clear all
$simulacdo cinematica diferencial
%$simulacdo para achar posicdo do ombro com referencia na mao

%para cada configuracdo basta mudar os valores dos theta's e rodar a
%$simulacdo correspondente a configuracdo desejada

$configuracdo 1 thetal=-90; theta2=theta3=theta6=90; thetad4=thetab=0;

[

% sim('Braco Mao')

$configuracdo 2 thetal=-90; theta2=90; theta3=-90; theta6=90; thetad=-90;
thetab=0;

[

% sim('Braco RMao cof2')

$configuracdo 3 thetal=0; theta2=90; theta3=90; theta6=90; thetad=0;
thetab=0;

sim('Braco RMao cof3')

figure (5)

plot(x.time,x.signals.values, 'linewidth', 2)
title('Posicdo x do ombro')

grid on

xlabel ('t")

ylabel ('x RMao')

saveas (gcf, 'Pos x Ombro.jpg');

figure (6)
plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y do ombro')
grid on

xlabel ('t")

ylabel ('y RMao')

saveas (gcf, 'Pos y Ombro.jpg'")

~e

figure (7)
plot(z.time, z.signals.values, 'linewidth',2)
title('Posicdo z do ombro')
grid on

xlabel ('t")

ylabel ('z RMao')

saveas (gcf, 'Pos z Ombro.jpg')

~e

figure (8)

subplot (3,1,1)
plot(x.time,x.signals.values, 'linewidth', 2)
title('Posicdo x do ombro')

grid on

xlabel('t")

ylabel ('x Ombro')

subplot (3,1,2)
plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y do ombro'")



grid on

xlabel ('t")

ylabel ('y Ombro'")

subplot (3,1, 3)

plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z do ombro')

grid on

xlabel ('t")

ylabel ('z Ombro')

saveas (gcf, 'Posicdo do Ombro Ref na méo.jpg');

o\°
o\°

Q
=

c

clear all

$simulacdo cinematica diferencial

$simulacdo para achar posicdo da mao com referencial no ombro

%para cada configuracdo basta mudar os valores dos theta's e rodar a
$simulacdo correspondente a configuracdo desejada

$configuracdo 1 thetal=-90; theta2=theta3=theta6=90; thetad=theta5=0;

Q

% sim('Braco Ombro')

$configuracdo 2 thetal=-90; theta2=90; theta3=-90; theta6=90; theta4=-90;
thetab5=0;

Q

% sim('Braco ROmbro cof2')

$configuracdo 3 thetal=0; theta2=90; theta3=90; theta6=90; theta4=0;
thetab=0;

sim('Braco ROmbro conf3'")

figure (9)

plot (x.time, x.signals.values, 'linewidth', 2)
title('Posicdo x da mdo ref no ombro')

grid on

xlabel ('t")

ylabel ('x Mao RO")

saveas (gcf, 'Pos x Mao RO.jpg');

figure (10)

plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y da méo ref no ombro')

grid on

xlabel ('t")

ylabel ('y Mao RO")

saveas (gcf, 'Pos_y Mao RO.jpg');

figure (11)

plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z da mdo ref no ombro')

grid on

xlabel ('t")



ylabel ('z Mao RO")
saveas (gcf, 'Pos_z Mao RO.jpg');

figure (8)

subplot (3,1,1)

plot (x.time, x.signals.values, 'linewidth',2)
title('Posicdo x da md&o ref no ombro')

grid on

xlabel('t")

ylabel ('x Mao RO")

subplot (3,1, 2)
plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y da mdo ref no ombro')

grid on

xlabel ('t")

ylabel ('y Mao RO")

subplot (3,1, 3)

plot(z.time, z.signals.values, 'linewidth',2)
title('Posicdo z da md&o ref no ombro')

grid on

xlabel ('t")

ylabel('z Mao RO")

saveas (gcf, 'Posicdo da médo ref no ombro.jpg'):;

o
o

Q
(-

c

clear all

o ~ . L . .

$simulacdo cinemética diferencial

%$simulacdo para achar posicdo do pe com referencial em B2

%para cada configuracdo basta mudar os valores dos theta's e rodar a
%$simulacdo correspondente a configuracdo desejada

%$configuracdo 1 thetal=0; theta2=-90; theta3=theta6=0; thetad=thetab5=0;

[

% sim('Perna B2')

$configuracdo 2 thetal=0; theta2=-90; theta3=90; theta6=0; thetad4=-90;
thetab=0;

Q

% sim('Perna RB2 conf2')

$sconfiguracdo 3 thetal=0; theta2=90; theta3=-90; theta6=0; thetad4=-90;
thetab=0;
sim('Perna RB2 conf3')

figure;

plot(x.time,x.signals.values, 'linewidth',2)
title('Posicdo x do PE ref B2')

grid on

xlabel('t")

ylabel ('x Pe RB2')

saveas (gcf, 'Pos x Pe RB2.jpg');

figure;
plot(y.time,y.signals.values, 'linewidth',2)



title('Posicdo y do PE ref B2')
grid on

xlabel ('t")

ylabel('y Pe RB2')

saveas (gcf, 'Pos y Pe RB2.jpg');

figure;

plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z do PE ref B2'")

grid on

xlabel ('t")

ylabel('z Pe RB2')

saveas (gcf, 'Pos z Pe RB2.jpg');

figure;

subplot (3,1,1)

plot (x.time,x.signals.values, 'linewidth',2)
title('Posicdo x do PE ref B2')

grid on

xlabel ('t")

ylabel ('x Pe RB2')

subplot (3,1,2)
plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y do PE ref B2')

grid on

xlabel ('t")

ylabel('y Pe RB2')

subplot (3,1, 3)
plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z do PE ref B2')

grid on

xlabel ('t")

ylabel('z Pe RB2')

saveas (gcf, '"Posicdo Pe Ref B2.jpg');

o
o

Q
(-

c
clear all

o ~ . P . .

$simulacdo cinemética diferencial

$simulacdo para achar posicdo do quadril com referencial no pe

%para cada configuracdo basta mudar os valores dos theta's e rodar a
%$simulacdo correspondente a configuracdo desejada

$configuracdo 1 thetal=0; theta2=-90; theta3=theta6=9=0; thetad=thetab5=0;
sim('Perna Pos Quadril')

sconfiguracdo 2 thetal=0; theta2=-90; theta3=90; theta6=0; thetad4=-90;
thetab=0;

Q

% sim('Perna RPe conf2')

$configuracdo 3 thetal=0; theta2=90; theta3=-90; theta6=0; thetad4=-90;
thetab=0;



% sim('Perna RPe conf3')

figure;

plot (x.time,x.signals.values, 'linewidth',2)
title('Posicdo x do Quadril ref no Pé')
grid on

xlabel ('t")

ylabel ('x Q RPe')

saveas (gcf, 'Pos x Quadril.jpg');

figure;

plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y do Quadril ref no Pé')
grid on

xlabel ('t")

ylabel ('y O RPe')

saveas (gcf, 'Pos y Quadril.jpg');

figure;

plot(z.time, z.signals.values, 'linewidth',2)
title('Posicdo z do Quadril ref no Pé')
grid on

xlabel('t")

ylabel('z O RPe')

saveas (gcf, 'Pos z Quadril.jpg');

figure;

subplot (3,1,1)
plot(x.time,x.signals.values, 'linewidth', 2)
title('Posicdo x do Quadril ref no Pé')
grid on

xlabel ('t")

ylabel ('x Q RPe')

subplot (3,1,2)
plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y do Quadril ref no Pé')
grid on

xlabel ('t")

ylabel ('y O RPe')

subplot (3,1, 3)

plot(z.time, z.signals.values, 'linewidth',2)
title('Posicdo z do Quadril ref no Pé')
grid on

xlabel('t")

ylabel ('z Q RPe')

saveas (gcf, "Posicdo Quadril.jpg');

o©
oe

Q
et

c
clear all

$simulacdo cinematica diferencial

%$simulacdo para achar posicdo do pe com referencial no quadril



%para cada configuracdo basta mudar os valores dos theta's e rodar a
$simulacdo correspondente a configuracdo desejada

$configuracdo 1 thetal=0; theta2=-90; theta3=thetat6=9=0; thetad=theta5=0;

sim('Perna Pos Pe')

$configuracdo 2 thetal=0; theta2=-90; theta3=90; theta6=0; thetad4=-90;
thetab=0;
% sim('Perna RQuadril conf2')

$configuracdo 3 thetal=0; theta2=90; theta3=-90; theta6=0; thetad4=-90;
thetab=0;

[

% sim('Perna RQuadril conf3')

figure;

plot (x.time,x.signals.values, 'linewidth',2)
title('Posicdo x do Pé Ref no Quadril')
grid on

xlabel ('t")

ylabel('x R Q")

saveas (gcf, 'Pos _x Pe RO.jpg');

figure;

plot(y.time,y.signals.values, 'linewidth', 2)
title('Posicdo y do Pé Ref no Quadril')
grid on

xlabel ('t")

ylabel('y R Q")

saveas (gcf, 'Pos y Pe RO.jpg');

figure;

plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z do Pé Ref no Quadril')
grid on

xlabel('t")

ylabel('z R Q")

saveas (gcf, 'Pos z Pe RO.jpg');

figure;

subplot (3,1,1)
plot(x.time,x.signals.values, 'linewidth', 2)
title('Posicdo x do Pé Ref no Quadril')
grid on

xlabel ('t")

ylabel ('x R Q")

subplot (3,1,2)
plot(y.time,y.signals.values, 'linewidth',2)
title('Posicdo y do Pé Ref no Quadril')
grid on

xlabel('t")

ylabel('y R Q")

subplot (3,1, 3)
plot(z.time,z.signals.values, 'linewidth', 2)
title('Posicdo z do Pé Ref no Quadril')



grid on

xlabel('t")

ylabel('z R Q")

saveas (gcf, 'Posicao Pe Ref Quadril.jpg');

o\
o\

Q
[

c

clear all

%cinematica direta

%$simulacdo das posic¢des do efetuador para o braco relacionando todos os
referenciais sem levar em conta a cinematica diferencial

%para dada configuracdo, para mudar basta mudar no signal Builder os
sinais

$de thetasP de entrada

$para dada configuracdo s6 mudar os theta's ou seja a simulacao que ira
%$rodar aqui

$configuracdo 1 thetal=-90; thetal2=theta3=theta6=90; thetad=thetab5=0;
% sim('Pos Braco')

$configuracdo 2 thetal=-90; theta2=theta3=theta6=90; thetad=theta5=90;
sim('Pos 2 Braco')

$configuracdo 3 thetal=0; theta2=theta3=theta6=90; thetad=thetab5=0;
% sim('Pos_3 Braco')

figure;

plot (XA M Bl.time,XA M Bl.signals.values, 'linewidth', 2)
title('Posicdo X da mé&o ref B1'")

xlabel('t")

ylabel ("x")

grid on

saveas (gcf, 'Pos _x RBl.jpg');

figure;

plot (YA M Bl.time,YA M Bl.signals.values, 'linewidth', 2)
title('Posicdo Y da médo ref Bl')

grid on

xlabel ('t")

ylabel ('y")

saveas (gcf, 'Pos y RB1.jpg'");

figure;

plot (ZA M Bl.time,ZA M Bl.signals.values, 'linewidth', 2)
title('Posicdo z da mdo ref B1l'")

grid on

xlabel ('t")

ylabel('z")

saveas (gcf, 'Pos z RBl1.jpg');

figure;

plot (XA M O.time,XA M O.signals.values, 'linewidth', 2)
title('Posicdo x da mdo ref no ombro')

grid on



xlabel ('t")
ylabel ('x")
saveas (gcf, 'Pos x RO.jpg'");

figure;
plot (YA M O.time,YA M O.signals.values, 'linewidth', 2)
title('Posicdo Y da m&o ref no ombro')

grid on
xlabel ('t")
ylabel('y")

saveas (gcf, 'Pos y RO.jpg');

figure;

plot (ZA M O.time,ZA M O.signals.values, 'linewidth', 2)
title('Posicdo Z da médo ref no ombro')

grid on

xlabel('t")

ylabel ('z")

saveas (gcf, 'Pos _z RO.jpg');

figure;

plot (XA O.time,XA O.signals.values, 'linewidth', 2)
title('Posicdo X do ombro')

grid on

xlabel ('t")

ylabel ('x")

saveas (gcf, 'Pos x Ombro.jpg');

figure;

plot (YA O.time,YA O.signals.values, 'linewidth', 2)
title('Posicdo y do ombro'")

grid on

xlabel ('t")

ylabel ('y")

saveas (gcf, 'Pos y Ombro.jpg');

figure;

plot (ZA O.time, ZA O.signals.values, 'linewidth', 2)
title('Posicdo 7 do ombro')

grid on

xlabel ('t")

ylabel ('z")

saveas (gcf, 'Pos _z Ombro.jpg');

%usando subplot gera 1 figura com posicdes para todas as referencias
figure;

subplot(3,3,1)

plot (XA M Bl.time,XA M Bl.signals.values, 'linewidth', 3)
title('Posicdo X da mé&o ref B1'")

grid on

xlabel('t")

ylabel ("XA M B1")

subplot (3,3,2)

plot (YA M Bl.time,YA M Bl.signals.values, 'linewidth',3)
title('Posicdo Y da mdo ref B1'")

grid on



xlabel ('t")

ylabel ("YA M B1'")

subplot (3,3, 3)

plot (ZA M Bl.time,ZA M Bl.signals.values, 'linewidth', 3)
title('Posicdo z da mé&o ref B1'")

grid on

xlabel ('t")

ylabel ("ZA M B1'")

subplot (3, 3,4)

plot (XA M O.time,XA M O.signals.values, 'linewidth', 3)
title('Posicdo x da mdo ref no ombro')

grid on

xlabel('t")

ylabel ("XA M O")

subplot (3, 3,5)

plot (YA M O.time,YA M O.signals.values, 'linewidth', 3)
title('Posicdo Y da mdo ref no ombro')

grid on

xlabel ('t")

ylabel ("YA M O')

subplot (3,3, 6)

plot (ZA M O.time,ZA M O.signals.values, 'linewidth', 3)
title('Posicdo Z da md&o ref no ombro')

grid on

xlabel('t")

ylabel ("ZA M O")

subplot (3,3,7)

plot (XA O.time, XA O.signals.values, 'linewidth', 3)
title('Posicdo X do ombro')

grid on

xlabel('t")

ylabel ("XA O")

subplot (3, 3, 8)

plot (YA O.time,YA O.signals.values, 'linewidth', 3)
title('Posicdo y do ombro')

grid on

xlabel ('t")

ylabel ("YA O")

subplot (3,3, 9)

plot (ZA O.time, ZA O.signals.values, 'linewidth', 3)
title('Posicdo Z do ombro')

xlabel('t")

ylabel ("ZA O")

grid on

saveas (gcf, "Posicdes.jpg')

o\
o\

clc

clear all

%$cinematica direta

$simulacdo das posicdes do efetuador para a perna para todos os
referenciais sem levar em conta a cinematica diferencial



%para dada configuracdo, para mudar basta mudar no signal Builder os
sinais

$de thetasP de entrada

$para dada configuracdo s6 mudar os theta's ou seja a simulacao gque ira
$rodar aqui

$configuracdo 1 thetal=0; theta2=-90; theta3=theta6=9=0; thetad=thetab5=0;
% sim('Pos Perna')

%$configuracdo 2 thetal=0; theta2=-90; theta3=90; theta6=0; thetad4=-90;
thetab=0;
sim('Pos 2 Perna')

$configuracdo 3 thetal=0; theta2=90; theta3=-90; theta6=0; thetad4=-90;
thetab=0;

[

% sim('Pos_3 Perna')

figure;

plot (XL P B2.time,XL P B2.signals.values, 'linewidth', 2)
title('Posicdo X da PE ref B2'")

ylabel ("X P RB2'")

xlabel('t")

grid on

saveas (gcf, 'Pos _x Pe RB2.jpg');

figure;

plot (YL P B2.time,YL P B2.signals.values, 'linewidth', 2)
title('Posicdo Y do PE ref B2'")

ylabel ('Y P RB2'")

xlabel ('t")

grid on

saveas (gcf, 'Pos y Pe RB2.jpg');

figure;

plot (ZL P B2.time,ZL P B2.signals.values, 'linewidth', 2)
title('Posicdo z do PE ref B2'")

ylabel ('Z P RB2'")

xlabel('t")

grid on

saveas (gcf, 'Pos z Pe RB2.jpg');

figure;

plot (XL P O.time,XL P O.signals.values, 'linewidth', 2)
title('Posicdo x do PE ref no quadril')
ylabel ("X P RQ'")

xlabel('t")

grid on

saveas (gcf, 'Pos _x Pe RO.jpg');

figure;

plot (YL P O.time,YL P O.signals.values, 'linewidth', 2)
title('Posicdo Y do PE ref no quadril')
ylabel ('Y P RQ')

xlabel ('t")

grid on



saveas (gcf, 'Pos y Pe RO.jpg');

figure;

plot (ZL P O.time,ZL P O.signals.values, 'linewidth', 2)
title('Posicdo Z do PE ref no quadril')
ylabel ('Z P RQO")

xlabel('t")

grid on

saveas (gcf, 'Pos_z Pe RO.Jpg');

figure;

plot (XL O.time, XL O.signals.values, 'linewidth', 2)
title('Posicdo X do quadril - ref 0')
ylabel ("X Q")

xlabel ('t")

grid on

saveas (gcf, 'Pos x Quadril.jpg');

figure;

plot (YL O.time, YL O.signals.values, 'linewidth', 2)
title('Posigdo y do quadril - ref 0'")
ylabel ('Y Q')

xlabel('t")

grid on

saveas (gcf, 'Pos y Quadril.jpg');

figure;

plot (ZL O.time,ZL O.signals.values, 'linewidth',2)
title('Posicdo Z do quadril - ref 0'")
ylabel ('Z Q")

xlabel ('t")

grid on

saveas (gcf, 'Pos z Quadril.jpg');

%utilizando o subplot- gera 1 figura com as posicdes para todos os
$referenciais

figure;

subplot (3,3,1)

plot (XL P B2.time,XL P B2.signals.values, 'linewidth',2.5)
title('Posicdo X da PE ref B2'")

ylabel ("XL P B2")

xlabel('t")

grid on

subplot (3,3, 2)

plot (YL P B2.time,YL P B2.signals.values, 'linewidth',2.5)
title('Posicdo Y do PE ref B2')

ylabel ('YL P B2'")

xlabel ('t")

grid on

subplot (3,3, 3)

plot (2L P B2.time,ZL P B2.signals.values, 'linewidth',2.5)
title('Posicdo z do PE ref B2')

ylabel ("ZL P B2'")

xlabel('t")

grid on



subplot (3,3, 4)

plot (XL P O.time,XL P O.signals.values, 'linewidth',2.5)
title('Posicdo x do PE ref no quadril')
ylabel ("XL P Q")

xlabel ('t")

grid on

subplot (3, 3,5)

plot (YL P O.time,YL P O.signals.values, 'linewidth',2.5)
title('Posicdo Y do PE ref no quadril')
ylabel ('YL P Q")

xlabel ('t")

grid on

subplot (3,3, 6)

plot (ZL P O.time,ZL P O.signals.values, 'linewidth',2.5)
title('Posicdo Z do PE ref no quadril')
ylabel ("Z2L P Q')

xlabel ('t")

grid on

% figure;

subplot (3,3,7)

plot (XL O.time,XL O.signals.values, 'linewidth',2.5)
title('Posicdo X do quadril - ref 0'")

ylabel ("XL Q")

xlabel ('t")

grid on

subplot (3, 3, 8)

plot (YL O.time, YL O.signals.values, 'linewidth',2.5)
title('Posicdo y do quadril - ref 0')

ylabel ('YL Q")

xlabel ('t")

grid on

subplot (3,3, 9)

plot (2L O.time, ZL O.signals.values, 'linewidth',2.5)
title('Posicdo Z do quadril - ref 0'")

ylabel ("ZL Q")

xlabel ('t")

grid on

saveas (gcf, "Posicdes.jpg');



