
Robot Control
Multi-Axis Motion



Exercise

cلجسمابحركةالتحكميتمالتالية،المنظومةفي

𝑑وانسحابيθدورانيمحركينطريقعن

طةالنقفيالبدئيموقعهمنcالجسمنقليطلب

OالنقطةإلىA(3,4)إلىثم.ثوان3خلال

أنالعلممع.ثوان5خلالB(5,12)النقطة

0.1sتساويوالتباطؤالتسارعأزمنة



Solution

•𝑑1 = ?

•𝑑2 = ?

•𝑣𝑚1 = ?

•𝑣𝑚2 = ?

𝑣

𝑡

3𝑠 5𝑠

𝑣𝑚1

𝑣𝑚2



Solution

•𝑑1 = 5

•𝑑2 = 8

•𝑣𝑚1 = 1.724

•𝑣𝑚2 = 1.633

𝑣

𝑡

3𝑠 5𝑠

𝑣𝑚1

𝑣𝑚2



Solution

•𝜃1 = ?

•𝜃2 = ?

•𝜔𝑚1 = ?

•𝜔𝑚2 = ?

𝑤

𝑡

3𝑠 5𝑠

𝜔𝑚1

𝜔𝑚2



Solution

•𝜃1 = 0.927

•𝜃2 = 0.249

•𝜔𝑚1 = 0.32

•𝜔𝑚2 = 0.051

𝑤

𝑡

3𝑠 5𝑠

𝜔𝑚1

𝜔𝑚2



MATLAB Code
Ttotal = 8;

dt = 0.001;

vm1 = 1.724;

vm2 = 1.633;

wm1 = 0.32;

wm2 = 0.051;

T = 0:dt:Ttotal;

Aw = zeros(size(T));

Av = zeros(size(T));



MATLAB Code

Av(T > 0   & T <= 0.1) = vm1/0.1;

Av(?) = ?;

Av(?) = ?;

Av(?) = ?;

Av(?) = ?;

Av(?) = ?;

𝑣

𝑡

3𝑠 5𝑠

𝑣𝑚1

𝑣𝑚2



MATLAB Code

Av(T > 0   & T <= 0.1) = vm1/0.1;

Av(T > 0.1   & T <= 2.9) = 0;

Av(T > 2.9   & T <= 3) = -vm1/0.1;

Av(T > 3   & T <= 3.1) = vm2/0.1;

Av(T > 3.1   & T <= 7.9) = 0;

Av(T > 7.9   & T <= 8) = -vm2/0.1;

𝑣

𝑡

3𝑠 5𝑠

𝑣𝑚1

𝑣𝑚2



MATLAB Code

Aw(T > 0   & T <= 0.1) = wm1/0.1;

Aw(?) = ?;

Aw(?) = ?;

Aw(?) = ?;

Aw(?) = ?;

Aw(?) = ?;

𝑣

𝑡

3𝑠 5𝑠

𝜔𝑚1

𝜔𝑚2



MATLAB Code

Aw(T > 0   & T <= 0.1) = wm1/0.1;

Aw(T > 0.1   & T <= 2.9) = 0;

Aw(T > 2.9   & T <= 3) = -wm1/0.1;

Aw(T > 3   & T <= 3.1) = wm2/0.1;

Aw(T > 3.1   & T <= 7.9) = 0;

Aw(T > 7.9   & T <= 8) = -wm2/0.1;

𝑣

𝑡

3𝑠 5𝑠

𝜔𝑚1

𝜔𝑚2



MATLAB Code
W = cumtrapz(T,Aw);

V = cumtrapz(T,Av);

subplot(2,1,1)

plot(T,W)

title('w (rad/sec)'), grid

subplot(2,1,2)

plot(T,V)

title('v (m/sec)'), grid



MATLAB Code



MATLAB Code
figure

Theta = cumtrapz(T,W);

D = cumtrapz(T,V);

X = D.*cos(Theta);

Y = D.*sin(Theta);

plot(X,Y)

grid

xlabel('X')

ylabel('Y')



MATLAB Code



Thanks


