
1.轴、角转四元数公式： 

q = [cos(Q/2), sin(Q /2)v] v是旋转轴矢量，Q是旋转角度  

 

2.欧拉角转四元数: 

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

 qpitch   = [cos (q/2), (0, sin(q/2), 0)]  

 qyaw    = [cos(f /2), (0, 0, sin(f /2)]  

pitch(俯仰），yaw(偏航），roll（滚转） 

 



 

 



 

3.四元数转旋转矩阵： 

           | 1 - 2y2 - 2z2   2yz + 2wx       2xz - 2wy | 

  Rm = | 2xy - 2wz     1 - 2x2 - 2z2     2yz - 2wx  | 

           | 2xz + 2wy       2yz - 2wx    1 - 2x2 - 2y2|  

 

4.矩阵转四元数代码： 

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]; 

 

  // check the diagonal 

  if (tr > 0.0)  

  { 

    s = sqrt (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[1][1] > m[0][0]) i = 1; 

    if (m[2][2] > m[i][i]) i = 2; 

    j = nxt[i]; 

    k = nxt[j]; 

 

    s = sqrt ((m[i][i] - (m[j][j] + m[k][k])) + 1.0); 

       

    q[i] = s * 0.5; 

             

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



 

    q[3] = (m[j][k] - m[k][j]) * s; 

    q[j] = (m[i][j] + m[j][i]) * s; 

    q[k] = (m[i][k] + m[k][i]) * s; 

 

    quat->x = q[0]; 

    quat->y = q[1]; 

    quat->z = q[2]; 

    quat->w = q[3]; 

  } 

} 

5.四元数转矩阵代码： 

QuatToMatrix(QUAT * quat, float m[4][4]){ 

float wx, wy, wz, xx, yy, yz, xy, xz, zz, x2, y2, z2;  

 

// calculate coefficients 

x2 = quat->x + quat->x;  

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 + zz);  



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

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

m[3][0] = 0.0; 

 

m[0][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] = 0;  

m[1][3] = 0; 

m[2][3] = 0;  

m[3][3] = 1; 

}  

6.欧拉角转四元数代码： 

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; 

} 

四元数乘法 

QuatMul(QUAT *q1, QUAT *q2, QUAT *res){ 

 

 

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

 

 

A = (q1->w + q1->x)*(q2->w + q2->x); 

B = (q1->z - q1->y)*(q2->y - q2->z); 

C = (q1->w - q1->x)*(q2->y + q2->z);  

D = (q1->y + q1->z)*(q2->w - q2->x); 

E = (q1->x + q1->z)*(q2->x + q2->y); 

F = (q1->x - q1->z)*(q2->x - q2->y); 

G = (q1->w + q1->y)*(q2->w - q2->z); 

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



 

 

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; 

} 

四元数插值 

QuatSlerp(QUAT * from, QUAT * to, float t, QUAT * res) 

      { 

        float           to1[4]; 

        double        omega, cosom, sinom, scale0, scale1; 

 

 

        // 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; to1[0] = - to->x; 

                to1[1] = - to->y; 

                to1[2] = - to->z; 

                to1[3] = - to->w; 

        } else  { 

                to1[0] = to->x; 

                to1[1] = to->y; 

                to1[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; 

                scale1 = sin(t * omega) / sinom; 

 

 

        } else {         

    // "from" and "to" quaternions are very close  

            //  ... so we can do a linear interpolation 

                scale0 = 1.0 - t; 

                scale1 = t; 

        } 

        // calculate final values 

        res->x = scale0 * from->x + scale1 * to1[0]; 

        res->y = scale0 * from->y + scale1 * to1[1]; 

        res->z = scale0 * from->z + scale1 * to1[2]; 

        res->w = scale0 * from->w + scale1 * to1[3]; 

} 


