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void mix_gyrAcc_crossMethod(quaternion_yuandian * attitude,const float gyr[3],const float acc[3],float interval)

{

const static float FACTOR = 0.001;//W 4™ 8 3 5 it SURR S T e i R AL p, TR AR AR 43 AR 8 RAZ IE FE AR G AR T Lol p, A 1)
J[FACTOR 4 1, WISEA(EATIHIET, v 0, W54 {FEEFRIR

float w_q = attitude->w;//w=cos(alpha/2)

float x_q = attitude->x;//x=ax*sin(alpha/2)

floaty_q = attitude->y;//y=ay*sin(alpha/2)

float z_q = attitude->z;//z=az*sin(alpha/2)

floatx_q 2=x_q*2;

floaty q 2=y q*2;

floatz q 2=z q*2;

"

I IR AL

float a_rsqrt = math_rsqrt(acc[0]*acc[0]+acc[1]*acc[1]+acc[2]*acc[2]);

float x_aa = acc[0] * a_rsqrt;

floaty _aa =acc[1] * a_rsqrt;

float z_aa = acc[2] * a_rsqrt;

"

J1 R AR AR R T I R, SR . /R PR A AR R AL TR 70 R AE(0,0,1) A (0,0, -1D ,mpu6050 FUER AR FE g Ak FINL AR AR A
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V4 X cos(T)cos(K) cos(T)sin(C) -sin(C) 0
4 [yl = [ sin(F)sin(T)cos(K)-cos(F)sin(K) sin(F)sin(T)sin(K)+cos(F)cos(K) sin(F)cos(T) ] *[ 0 ]
V4 z cos(F)sin(T)cos(K)+sin(F)sin(K) cos(F)sin(T)sin(K)-sin(F)cos(K) cos(F)cos(T) 1

/K J2 yaw,T /2 pitch,F & roll ie#% i ZYX
V4 WA2+xX2-y2-2"2 2¥(x*ytw*z) 2%(x*z-w*y)

N T AR U U R R B [ 2%(x*y-w*z) WA2X"2+yM2-22  2¥(y*ztwrx) ]

A 2%(x*z+w*y) 2% (y*z-w*x)  WA2-x"2-y"2+22

"

floatx_ac=x_q*z q 2-w_q*y_q 2)// 2¥(x*z-w*y) =ax*az(1-cos(alpha))-ay*sin(alpha)
floaty ac=y q*z q 2+w_q*x_q 2;/ 2*(y*ztw*x) =az*ay(1-cos(alpha))+ax*sin(alpha)

floatz_ac=1-x_q*x_q 2-y_q*y_q 2;/ w'2+x"2-y"2-z"2 =1-2%x"2-2*y"2 = cos(alpha)+(1-cos(alpha)*z"2)

"

I RALS H R SR /AN AR SR A, O DA I B R R ZE R /NS 57 1), T2 IEFERR R ) f

floatx ca=y aa*z ac-z aa*y ac;

floaty ca=z aa*x_ac-x_aa*z ac;

floatz ca=x_aa*y ac-y aa*x_ ac;

"

/) MERGEIERE . /AT A SR xyz B =R AN sin(delta/2)UT LA delta/2,cos(delta/2)IE B0 O

float delta_x = gyr[0] * interval / 2 + x_ca * FACTOR://%¢ x Hlile4 M2 (1 —2F, id d x BESE x it — ek : w=1,x=d_x,y=0,2=0
float delta_y = gyr[1] * interval / 2 +y_ca * FACTOR:/%¢ y Hlilieb M2 (1 —F, id dy BEGR y Mt — ek : w=1x=0,y=d y,z=0
float delta_z = gyr[2] * interval / 2 + z_ca * FACTOR://%¢ z Hilief: NI —24, 10 d_z BAESE z B — Uik w=1.x=0,y=0,2=d z
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I CHEREAR: q3=ql*q2
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H(WI*W2 - X1*x2 - yl1*y2 - z1*22) = w3
J(WIFX2 + x1*w2 + y1#22 - z1*y2) = x3
I(wl*y2 - x1%22 + y1*w2 + z1*x2) = y3
M(w1*z2 +x1*y2 - y1*x2 + z1*w2) = z3
I ) — R e -

Nw=1 -d x*d_y*d 2 ZA/MEEME, 28, FRE) =1

/lx=d x+d_y*d z (Z#) =d x
/y=d_y-d x*d_z (ZHE) =dy
/lz=d_z+d x*d_y (2§ =d z
1

I R, VUTCHORIE . /R F T B DU TR 2 BT R AS I e RO R, 9 3R RS T T ROR I —f o A I e
attitude->w =w_q -x_q*delta_x -y g*delta_y -z q*delta_z;

attitude->x = w_q*delta_x +x_q +y_q*delta_z - z q*delta_y;

attitude->y = w_q*delta_y - x_q*delta_z +y q +z_q*delta_x;

attitude->z = w_q*delta_z + x_q*delta_y -y g*delta x +z q;

quaternion_normalize(attitude);// P4 G E A —1k
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