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clear;
clc;

for s=0:0.2:1
for ds=0:0.2:1
%¥Calculate the max and wmin acceleration of jointl
Ul = (2 + pi”2%0.1875%sin(pi/2*s)*ds™2) / (pi/2 *
(1.75+0.75*cos (pi/2*s)));
Ll = (-2 + pi®2%0.1875*sin(pi/2*s)*ds”™2) / (pi/2 *
(1.75+0.75*%cos(pi/2*s)));

%Calculate the max and min acceleration of joint?2

U2 = (1 + pi”2%0.0625%sin(pi/2*s)*ds™2) / (pi/2 *
(0.5+0.5*%cos(pi/2%s)));

L2 = (-1 + pi®2%0.0625*sin(pi/2+%s)*ds™2) / (pi/2 *
(0.5+0.5%cos(pi/2*%s)));

$Combine 2 joint limits for the total limit of the cone
= min(U1l,U2) ;
= max(Ll,L2);
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$Calculate the length of the vector, uses the scaling of 0.1
scalingu = 1/sqrt(17°2+(U/ds)*2)*%0.1;
scalingl = 1/sgrt(1%2+(L/ds)”2)*%0.1;

if (ds==0) %if ds=0, calculate and draw the max and wmin
acceleration vector

Ux = [s, s];
Uy = [0, 0.1];
Lx = [s, sl;

Ly = [0, -0.1];
plot (Ux, Uy, Lx, Ly, 'linewidtht', 2);
hold on;
else %else, calculate the max and min acceleration vector
if (U>=L) % If the cone exists, calculate the upper and lower
bound and draw the cone

Ux = [s, s+l*scalingul; %scale the length of the vector to
0.1

Uy = [ds, ds+U/ds*scalingul] ;

Lx = [s, s+l*scalingl];

Ly = [ds, ds+L/ds*scalingl];

¥Set pamaters for the cone

ts = atan2(L/ds,1); %Start of the parameter t

te = atan2(U/ds,1); %End of the parameter t

t = ts:0.01:te;

Xt = s + 0.03*%cos(t); %Draw the cone as an arc with r=0.03

yt = ds + 0.03*sin(t);
plot(xt,yt, 'k');
hold on;
plot (Ux,Uy,Lx, Ly, 'linewidth',2) ;
hold on;

end
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end

end
end

axis equal;

xlabel ('S');

ylabel('ds"');

title('Cone of S-dS Phase Plane');
legend ('Upper bound', 'Lower bound',4);
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To solve this problem, we should first derive the dynamics of the system so that we can obtain the
equations of torques on both joints. With this specific equation, we can solve the constraints of
acceleration based on each joint torque limit when substituting in s for each particular point in the
(s, sdot) phase plane. As we only care about the angles of the acceleration cone, I’'m scaling each
edge’s length to 0.1, as shown in the graph.



