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clc
clear all

This example shows how to do the inverse
kinematics for a 2 link manipulator and do an
animation.
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Specify DH parameters

gl obal al al phal d1 a2 al pha2 d2 % he function end_effector will use these
%variabl es so we nmake them gl obal s
gl obal x_des y_des z_des %where you want the end-effector

oO-H for links. Theta's are not set, because we need to find them
al 1; al phal 0; di1=0;
a2 1; al pha2 0; d2=0;

% ocati on where we want the end-effector to be
x_des = 0.5; y des = 0; z_des = 0;




%lry both these.

They give different solutions.

% hetal = 0.5; theta2z = 0.5; %nitial guess for angles
% hetal = -0.5; theta2 = -0.5; %nitial guess for angles
% hetal = -pi/2; theta2 = -pi/2; %nitial guess for angles

thetal = 0.1; theta2 = O;

Solve for the values of theta that give the re-

quired end-effector pose.

% sol ve solves for the roots for the equati on X- XDES

[ X, FVAL, EXI TFLAG
thetal = X(1);
theta2 = X(2);
disp(['Exitflag after

running fsolve =", nunstr(EXI TFLAG ])

%4 neans converged el se not converged
%lype help fsolve to know nore about what different

%=Xl TFLAG nean.

disp(['thetal = ', nun2str(thetal),";

War ni ng: Trust-regi on-dogl eg al gorithm of FSOLVE cannot
usi ng Levenber g- Marquardt al gorithm

non- squar e systens;
i nst ead.

Equati on sol ved,

= fsolve('end effector _position' ,[thetal,theta2]);

%rells if fsolve co

theta2 ="', nunstr(theta2)]);

fsolve stalled

handl e

fsol ve stopped because the relative size of the current step is less than
default value of the step size tolerance and the vector of function val ues
is near zero as neasured by the default value of the function tol erance.

Exitflag after
thetal = 1.3181;

Now visualize the results

%l ose al

theta2 =

cl ose al

% Now | et
A01 = DH(al, al phal, di,thetal);
Al2 = DH(a2, al pha2, d2,theta2);

us plot the results.

%.ocation of joint 1
endOf Li nk1 = A01(1:3,4);

%.ocation of joint 2
A02 = A01*Al2;
endOf Li nk2 = A02(1:3,4);

runni ng fsolve
-2.6362

U%ANO_ 1
YA 2

=4

pl ots before starting

%l ot the point where we want the end-effector




pl ot 3(x_des,y_des,z_des, ' o', ' MarkerSi ze', 10, ' Mar ker FaceCol or', ' bl ack');
hol d on; %Ensures that dot on screen does not di ssappear

%raw line fromorigin to end of link 1
l[ine([0 endO Link1(1)],[0 endOLink1(2)],[0 endOLink1(3)],....
"LineWdth',5," Color', green');

%raw line fromend of Iink 1 to end of link 2
[ine([endd Link1(1) endOfLink2(1)], ...
[endOF Li nk1(2) endOrLink2(2)], ...
[endOF Li nk1(3) endOLink2(3)], ...
"LineWdth',5," Color', ' nagenta');

x| abel
yl abel
zl abel (*
grid on; %f you want the grid to show up.

axi s('equal'); %rake the axis equal, to avoid scaling effect

("x");
("y")s
z');

view([0,90]); %op view (for 2-d plot). Conmment out if you want a 3-d pl ot

% hese set the x and y limts for the axis (will need adjustnent)
xlim([-2 2]);
ylin([-2 2]);
zlim([-2 2]);
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