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VUMERICAL MPLEHENTRHTION
@ctove,/ Matlab

t Build transformation matrix from new angles
T zexros(3,3);

Tphi
, cos(phi), sin(phi);
@, -sin(phi), cos(phi)];

[cos(theta), @, -sin(theta);
0, 1, 0;
sin(theta), @, cos(theta)];

[cos(psi), sin(psi), 0O;
-sin(psi), cos(psi), 0;
e, 0, 1];

[om_x; om_y; om_z]; = Tpsi*(Tth*Tphi);

Time t The rotation matrix is the transpose of the transformation matrix
ime loop .
Initialize axes !
= 1o; % Rotate axes from the global ones (beware gimbal lock!
= Jo; I = R*I0;

= Ko; J = R*JO;

K = R*KO;

t_vect = linspace(0,3,10000);
dt = t_vect(2) - t_vect(l); % Save for plotti
I_save(:,t_ID)
J_save(:,t_ID)
K_save(:,t_ID)

if mod(t_ID, 100) == 0 % Plot every 100 time steps

1:numel(t_vect) hold off
plot3([0, I(1)], [0, I(2)], [0, I(3)], 'z linewidtt
. - . hold on

om_x + (om_y*sin(phi) - om_z*cos(phi))*tan(theta); plot3([0, J(1)1, [0, J(2)1, [, J(3)]1, ‘g L fnelfidtr
theta_dot om_y*cos(phi) + om_z*sin(phi); plot3 ([0, K(1)], [0, K(2)1, [0, K(3)], 'b r dtt
psi_dot (om_z*cos(phi) - om_y*sin(phi))/cos(theta); plot3([@, om_x], [0, om_y], [0, om_z], th

Superimpose a trace
plot3(I_save(1l, 1:t_ID), I_save(2, 1:t_ID), I_save(3, 1:t_ID),
phi = phi + dt*phi_dot; plot3(J_save 1:t_ID), J_save(2, _ID), J_save(3, 1:t_ID),
theta = theta + dt*theta_dot; plot3(K_save(l, 1:t_ID), K_save(2, 1:t_ID), K_save(3, 1:t_ID),

psi = psi + dt*psi_dot;

Integrate one step (forward Euler)

axis equal

grid on

plot3(0,0,0, 0 linewidth', 2)
x1lim([-1,1])

ylim([-1,1])

zlim([-1,1])

pause(0.01)




