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Barfoot Prob 7.5.1

C = syn(' %', [3, 3])
u = syn( u%, [3, 1])
uHat = vechat (u)

—

Cl1, Cl2, C13]
21, €22, C23]
[ C31, C32, C33]

—

ul
u2
u3

A =(Cu)

Cu = Cru;
A = vechat ( Cu)

A =

[ 0, - G1*ul - C32*u2 - C33*us3, C21*ul +
C22*u2 + C23*u3]

[ C31*ul + C32*u2 + C33*u3, 0, - Ci11*ul -

Cl2*u2 - Cl13*u3]
[ - C1*ul - C22*u2 - C23*u3, Cl1*ul + Cl2*u2 + C13*u3,

0]
B=Cu'C
assune(C, 'real')
CruHat *C
ans =

[ Cl3*(Cll*u2 - Cl2*ul) - Cl2*(Cll*u3 - Cl3*ul) + Cl1*(Cl2*u3 -
C13*u2), C23*(Cll*u2 - Cl2*ul) - C22*(Cll*u3 - Cl3*ul) + C21*(Cl2*u3
- Cl3*u2), C33*(Cll*u2 - Cl2*ul) - C32*(Cll*u3 - Cl3*ul) +
C31*(Cl2*u3 - Cl3*u2)]

[ Cl3*(C21*u2 - C22*ul) - Cl2*(C21*u3 - C23*ul) + Cl1*(C22*u3 -
C23*u2), C23*(C21*u2 - C22*ul) - C22*(C21*u3 - C23*ul) + C21*(C22*u3
- C23*u2), C33*(C21*u2 - C22*ul) - C32*(C21*u3 - C23*ul) +
C31*(C22*u3 - C23*u2)]
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[ Cl3*(C31*u2 - C32*ul) - Cl2*(C31*u3 - C33*ul) + Cl1*(C32*u3 -
C33*u2), C23*(C31*u2 - C32*ul) - C22*(C31*u3 - C33*ul) + C21*(C32*u3
- C33*u2), C33*(C31*u2 - C32*ul) - C32*(C31*u3 - C33*ul) +
C31*(C32*u3 - C33*u2)]

Simplified B = Cu" C

Use the cross product properties of C's basis to simplify the equation See Hughes' Spacecraft Attitude

Dynamics Chapter 2.1

assuneAl so(C(:,1) == cross(C(:,2), C(:,3)))

assumeAl so(C(:,2) == cross(C(:,3), C(:,1)))

assumeAl so(C(:,3) == cross(C(:,1), C(:,2)))

B = simplify(CruHat*C)

B =

[ 0, - C31*ul - C32*u2 - C33*u3, C21*ul +
C22*u2 + C23*u3]

[ C31*ul + C32*u2 + C33*us3, 0, - Cli*ul -

Cl2*u2 - Cl13*u3]

[ - C1*ul - C22*u2 - C23*u3, Cl1*ul + Cl2*u2 + Cl3*us3,
0]

Comparing A and B

i sequal (A, B)

ans =
| ogi cal

1

Miscellaneous

function R = vechat (phi)
R = [0 -phi(3) phi(2); phi(3) 0 -phi(1); -phi(2) phi(1) 0];
end

uHat =
[ 0, -u3, u2?]

[ u3, 0, -ul]
[ -u2, uil, 0]

2
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