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Unit Quaternion:
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Euler Angles to Quaternion

Y2zt A=(40,w) 2 HEHLAS Ot

ZYX(Roll-Pitch-Yaw) Angles:
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q=0Q(A)=Q,(¥)Q,(9)Q,(#)
cos(y /2)cos(6/2)sin(p/2) —sin(y /2)sin(6/2)cos(¢/2)
_| cos(/2)sin(8/2)cos(4/2) +sin(y /2)cos(0/2)sin(4/2)
- sin(w/2)cos(8/2)cos(¢/2) —cos(y12)sin(8/2)sin(¢/2)
cos(y/2)cos(@/2)cos(p/2) +sin(y /2)sin(O/2)sin(p/2)
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Q, () ={cos(y /2),0,0,sin(y / 2)},
Q, (9) ={cos(0/2),0,sin(6/ 2),0},

Q, (¢) ={cos(¢/2),sin(¢/ 2),0,0}.
XYZ Angles:

q=0Q(A)=Q,(¢)Q,(6)Q,(w)
cos(y /2)cos(6/2)sin(p/2)+sin(w 12)sin(6/2)cos(¢/2)
_| cos(w 12)sin(@/2)cos(4/2) —sin(y [2)cos(0/2)sin(4/2)
- sin(w/2)cos(812)cos(¢/2) + cos(y 12)sin(8/2)sin(¢/2)
cos(y /2)cos(6/2)cos(p/2) —sin(w/2)sin(8/2)sin(¢/2)

Calculation of Rotation Matrix using Quaternion
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Calculation of Euler Angles using Quaternion
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ZYX(Roll-Pitch-Yaw) Angles:
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w =atan 2(r,,, ) =atan 2(2(5X8y+77€Z),772+8X2—55—822),
0 =asin(-r, ) =asin(-2(s,, - 7¢,)),
¢ =atan 2(,,r,,) = atan 2(2(gy,sZ +ne)n’ —€ —& +s§).
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w =atan2(r,, ) =atan 2(—2(5X5y +n8,),—(n* + &5 —¢&; —522)),
0 =asin(-r, ) =asin(-2(s,, -7¢,)),

¢ =atan2(r,, ) =atan 2(-2(s,, +7z,),~(n° & — € +£3)).
Calculate Quaternion using Rotation Matrix
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Quaternion Normalization
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Derivative of Quaternion
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