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Abstract

Institutional analysis in computer-aided courses, Professor Hao-Ting Lin teacher
us how to use MATLAB for analysis that SCARA positive and inverse kinematics. No
longer serve as a machine operator but can understand the mode of operation of the
machine. In this program, | realize that a lot of new knowledge robot control aspects
of how to use the software to control the robot, makes us want to do the movements.
In this course we have a more in-depth understanding of robot control.

This topic used to develop higher-order programming language MATLAB to
develop and simulate the motion path algorithm. Software is a fancy selection sets its
powerful numerical calculation and drawing functions, can clearly express the
simulation results. Export topic we derive SCARA motion path algorithm, and
verification that result by substituting the helical motion path and forward kinematics.

Keyword : Forward kinematics, inverse kinematics, SCARA robots, Industry 4.0
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theta2=acosd((px."2+py."2-A1./2-A2.72)./(2.*A1.*A2));

thetal=atan2d((A2.*sind(theta2).*px+(Al+A2.*cosd(theta2)).*py),...
((A1+A2.*cosd(theta2)).*px-A2.*sind(theta2).*py));

L3=L1-L4-pz;

R11=1;R21=0; %0.%% ¥ 7 T iE

thetad=thetal-theta2-atan2d(R21,R11);
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figure(1)

subplot(3,2,1),plot3(px,py,pz), xlabel('x"),ylabel('y"),zlabel('z),axis square;

subplot(3,2,2),plot(t,px,t,py,t,pz),legend('px’,' py’, pz') title(x,y i & % i* "), xlabel('F# & "),ylabel (' =45 *),grid;

subplot(3,1,2),plot(t,thetal,'r't theta2,'g',t,thetad,'b") title (SCARA),...

legend('thetal','theta2','theta4"),xlabel('#* & ), ylabel (& 38 & (7 )'),grid;

subplot(3,1,3),plot(t,L3), legend('L3"),grid
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px=300;
py=100;
pz=100;
L1=325;A1=200;A2=200;L4=50;
theta2=acosd((px."2+py."2-A1.A2-A2.72)./(2.*A1.*A2))
thetal=atan2d((A2.*sind(theta2).*px+(Al+A2.*cosd(theta2)).*py),...

((A1+A2.*cosd(theta2)).*px-A2.*sind(theta2).*py))

L3=L1-L4-pz
R11=1;R21=0;
thetad=thetal-theta2-atan2d(R21,R11)
% wiEHE
TO_1 =[ cosd(thetal),sind(thetal),0,Al*cosd(thetal);sind(thetal), -cosd(thetal), 0, Al*sind(thetal);0,0, -1, L1;0,0, 0,1]
T1_2 =[ cosd(theta2),-sind(theta2),0,A2*cosd(theta2);sind(theta2), cosd(theta2), 0, A2*sind(theta2);0,0, 1,0;0,0, 0,1]
T2.3-=[1,0,0, 0;0,1,0, 0;0,0,1,L3;0,0,0, 1]
T3_4 =[ cosd(thetad), -sind(theta4), 0, 0;sind(thetad), cosd(theta4), 0, 0;0,0, 1,L4; 0,0, 0, 1]

TO_1*T1_2*T2_3*T3_4
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px=300 ~ py=100 ~ pz=100 & » i & i 5 #7 (T e ek ph s B 87 L2 1 o

theta2 =

75.5225

thetal =

56.1962

L3=

175

thetad =

-19.3263

SEECIN R LA SCH RN ACE £ SO T R ST S
T 1=

0.5564  0.8309 0 111.2702
0.8309  -0.5564 0 166.1895
0 0 -1.0000 325.0000
0 0 0  1.0000
T1 2=
0.2500  -0.9682 0 50.0000
0.9682  0.2500 0 193.6492
0 0  1.0000 0
0 0 0  1.0000
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T2 3=
1 0 0 0
0 1 0 0
0 0 1 175
0 0 0 1
T3 4=
0.9436 0.3309 0 0
-0.3309 0.9436 0 0
0 0 1.0000  50.0000
0 0 0 1.0000
Work space # 7 .% %
ans =
1.0000 0.0000 0 300.0000
0.0000  -1.0000 0 100.0000
0 0 -1.0000 100.0000
0 0 0 1.0000
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