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w=cos(a/2)
v=sne/ 2)cos( )
=i 2)cos(f)

z=sin(a/ 2)cos(f)
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2. BRI AN

groll = [cos (y/2), (sin(y/2), 0, 0)]

L=

gpitch = [cos (g/2), (0, sin(g/2), 0)]
gyaw = [cos(f /2), (0, 0, sin(f /2)]

pitch(ffFHD ) , yaw(fRwfi ) , roll (iR%E)
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B2 Tait-Bryan angles (from wikipedia)
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3. PUTTE e R RaRE
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4. FERERETUTTEAD
MatToQuat(float m[4][4], QUAT * quat)

{
float tr, s, q[4];



int i, j,k;

int nxt[3] = {1, 2, 0};

tr = m[0][0] + m[1][1] + m[2][2];

/1 check the diagonal

if (tr > 0.0)

{
s = sqgrt (tr + 1.0);
quat->w =s/ 2.0;
s=0.5/s;
quat->x = (m[1][2] - m[2][1]) * s;
quat->y = (m[2][0] - m[0][2]) * s;
quat->z = (m[0][1] - m[1][0]) *s;

else

{

// diagonal is negative

i =0;
if (m[L][1] > m[O][0]) i = 1;
if (m[2][2] > m[][i]) i = 2;
j = nxt[i];
k = nxt[j];

s = sqrt ((m[][] - (mE10] + mIKI[KD) + 1.0);

g[i] =s * 0.5;

if s!1=0.0)s=0.5/s;



q[3] = (mO]Lk] - mKIOD) * s;
qiil = (mL10] + mO10D) *s;
qlk] = (m[]K] + m[K][T) * s;

quat->x = q[0];
quat->y = q[1];
quat->z = q[2];
quat->w = q[3];
}
}

5. POTTEEERE RS
QuatToMatrix(QUAT * quat, float m[4][4]){

float wx, wy, wz, xX, yy, yz, Xy, Xz, 2z, X2, y2, 22,

// calculate coefficients
X2 = guat->Xx + guat->Xx;
y2 = quat->y + quat->y;
z2 = quat->z + quat->z;
XX = quat->x * x2;

Xy = quat->x * y2;

Xz = quat->x * z2;

yy = quat->y * y2;

yz = quat->y * z2;

zz = quat->z * z2;

WX = quat->w * x2;

wy = quat->w * y2;

wz = quat->w * z2;

m[0][0] = 1.0 - (yy + z2);



m[1][0] = xy - wz;

m[2][0] = xz + wy;
m[3][0] = 0.0;

m[O][1] = Xy + wz;
m[1][1] = 1.0 - (xx + zz);
m[2][1] = yz - wx;
m[3][1] = 0.0;

m[0][2] = Xz - wy;
m[1][2] = yz + wx;
m[2][2] = 1.0 - (XX + yy);

m[3][2] = 0.0;

m[0][3] = O;

m[1][3] = O;

m[2][3] = 0;

m[3][3] = 1;

}

6. BRI AL IUTTEAAS ¢

EulerToQuat(float roll, float pitch, float yaw, QUAT * quat)

{
float cr, cp, cy, sr, sp, Sy, cpcy, Spsy;

// calculate trig identities

cr = cos(roll/2);

cp = cos(pitch/2);

cy = cos(yaw/2);



sr = sin(roll/2);
sp = sin(pitch/2);
sy = sin(yaw/2);

cpcy = cp * cy;
Spsy = sp * sy,

quat->w = cr * cpcy + sr * spsy;
quat->x = sr * cpcy - cr * spsy;
quat->y = cr *sp * cy + sr * cp * sy;
quat->z =cr * cp * sy - sr * sp * cy;
}
Uy EIEN

QuatMul(QUAT *q1, QUAT *qg2, QUAT *res){

float A, B, C, D, E, F, G, H;

A = (gl->w + gl->x)*(g2->w + q2->X);
B = (q1->z - ql->y)*(g2->y - 92->2);

C = (ql->w - q1->X)*(g2->y + g2->2);
D = (q1->y + q1->2)*(g2->w - g2->X);
E = (q1->x + g1->2)*(q2->x + q2->Y);
F = (q1->x - q1->2)*(g2->X - q2->Y);

G = (q1->w + gl->y)*(g2->w - q2->2);

H = (q1->w - q1->y)*(q2->w + g2->7);



res->w =B+ (-E-F+ G+ H) /2;
res-=>x =A-(E+F+G+H)/2;
res-=>y =C+ (E-F + G -H)/2;

res-=>z=D + (E-F-G + H)/2;

}
PuTTEEE
QuatSlerp(QUAT * from, QUAT * to, float t, QUAT * res)
{
float tol[4];
double omega, cosom, sinom, scale0, scalel;

// calc cosine
cosom = from->X * to->x + from->y * to->y + from->z * to->z

+ from->w * to->w;

// adjust signs (if necessary)
if ( cosom <0.0 ){ cosom = -cosom; tol[0] = - to->X;
tol[1] = - to->y;
tol[2] = - to->z;
tol[3] = - to->w;
}else {
tol1[0] = to->x;
tol[1] = to->y;
tol[2] = to->z;

to1[3] = to->w;



// calculate coefficients

if ( (1.0 -cosom) > DELTA) {
// standard case (slerp)
omega = acos(cosom);
sinom = sin(omega);
scale0 = sin((1.0 - t) * omega) / sinom;

scalel = sin(t * omega) / sinom;

} else {

// "from" and "to" quaternions are very close
// ... so we can do a linear interpolation

scale0 =1.0 - t;
scalel = t;

}

// calculate final values

res->x = scale0 * from->x + scalel * to1[0];

res->y = scale0 * from->y + scalel * tol[1];

res->z = scale0 * from->z + scalel * to1[2];

res->w = scale0 * from->w + scalel * tol1[3];



