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Determination of angles Q4.05,06:

R36 = (R03)T * R

rl11 r12 713
RO3 = r21 r22 r23

r31 r32 r33
r11 = -(sin(q1)*sin(g2)-cos(q1)*cos(q2))*cos(q3)
r12 = -cos(q1)*sin(q2)-sin(q1)*cos(q2)
r13 = (sin(ql)*sin(q2)-cos(ql)*cos(q2))*sin(q3)
121 = (cos(q1l)*sin(q2)+sin(q1)*cos(q2))*cos(q3)
122 = cos(q1)*cos(q2)-sin(ql)*sin(q2)
123 = -(cos(q1)*sin(q2)+sin(q1)*cos(q2))*sin(q3)
r31 = sin(q3)
32= -1
133 = cos(q3)

R (row,pitch and yaw) :=

[ cos(phi)*cos(0) -sin(phi)*cos(y)+cos(phi)*sin(0)*sin(y) sin(phi)*sin(y)+cos(phi)*sin(8)*cos(\y) |
[sin(phi)*cos(theta)  cos(phi)*cos(y)+sin(phi)*sin(6)*sin(y) -cos(phi)*sin(y/)+sin(phi)*sin(8)*cos(y)]
[ -sin(phi) cos(Q)*sin(y) cos(0)*cos(y) ]

Transpose(R03) =

[-(sin(q1)*sin(q2)-cos(ql)*cos(q2))*cos(q3) (cos(q1)*sin(q2)+sin(ql)*cos(q2))*cos(q3)  sin(q3)]
[-cos(ql)*sin(q2)-sin(ql)*cos(q2) cos(ql)*cos(q2)-sin(ql)*sin(q2) -1]
[(sin(g1)*sin(q2)~cos(q1)*cos(q2))*sin(q3) -(cos(ql)*sin(q2)+sin(q1)*cos(q2))*sin(q3) cos(q3)]

R36 = transpose(R03) xR = r1l rl12 ri3
21 r22 23
r31 r32 r33

ril= -(sin(ql)*sin(qZ)cos(q1)*cos(q2))*cos(q3)*cos(phi)*cos(theta)+(cos(q1)*sin(q2)+
sin(q1)*cos(q2))*cos(q3)*sin(phi)*cos(theta)-sin(q3)*sin(phi)

r12 = -(sin(q1)*sin(q2)-cos(ql)*cos(q2))*cos(q3)* (sin(phi)*cos(psi)+cos(phi)*sin(theta)*sin(psi))+
(cos(q1)*sin(q2)+sin(ql)*cos(q2))*cos(q3) *(cos(phi)*cos(psi)-+sin(phi)*sin(theta)*sin(psi))+sin(q3)*
cos(theta)*sin(psi)

rl3= -(sin(ql)*sin(q2)-cos(q1)*cos(q2))*cos(q3)*(sin(phi)*sin(psi)+cos(phi)*sin(theta)*cos(psi))+
(cos(q1)*sin(q2)+sin(q1)*cos(q2))*cos(q3)*(-cos(phi)*sin(psi)+sin(phj)*sin(theta)*cos(psi))+
sin(q3)*cos(theta)*cos(psi)

121 = (-cos(ql)*sin(q2)-sin(q1)*cos(g2))*cos(phi)*cos(theta)+(cos(q1)*cos(q2)-
sin(q1)*sin(q2))*sin(phi)*cos(theta)+sin(phi)

22 = (-cos(ql)*sin(q2)-sin(q1)*cos(q2))*(-sin(phi)*cos(psi)+cos(phi)*sin(theta)*sin(psi))+(cos(q1)*cos(q2)-
sin(ql)*sin(q2))*(cos(phi)*cos(psi)+sin(phi)*sin(theta)*sin(psi))-cos(theta) *sin(psi)




123 = (-cos(ql)*sin(q2)-sin(ql)*cos(q2))*(sin(phi)*sin(psi)+cos(phi)*sin(theta)*cos(psi))+(cos(q1)*cos(q2)-
sin(q1)*sin(q2))*(-cos(phi)*sin(psi)+sin(phi)*sin(theta)*cos(psi))-cos(theta)*cos(psi)

r31 = (sin(q1)*sin(q2)-cos(q1)*cos(q2))*sin(q3)*cos(phi)*cos(theta)-
(cos(q1)*sin(q2)+sin(ql)*cos(q2))*sin(q3)*sin(phi)*cos(theta)-cos(q3)*sin(phi)

r32 = (sin(ql)*sin(q2)-cos(q1)*cos(q2))*sin(q3)*(-sin(phi)*cos(psi)+cos(phi)*sin(theta) *sin(psi))-
(cos(q1)*sin(q2)+sin(ql)*cos(q2))*sin(q3 )*(cos(phi)*cos(psi)+sin(phi)*sin(theta)*sin(psi))+cos(q3)*
cos(theta)*sin(psi)

33 = (sin(q1)*sin(q2)-cos(q1)*cos(q2))*sin(q3)*(sin(phi)*sin(psi)+cos(phi)*sin(theta)*cos(psi))-

(cos(ql)*sin(q2)+sin(ql)*cos(q2))*sin(q3)*(-cos(phi)*sin(psi)+sin(phi)*sin(theta)*cos(psi))+
cos(q3)*cos(theta)*cos(psi)

FROM D-H REPRESENTATION:
cos(qs) = 133 = q5 = acos (r33)
cos(q4) * sin(q5) =r13 = q4 = acos (13 / sin(q5))

sin (q5) * sin(q6) =132 = q6 = asin ( 132/ sin(q5))
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