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void LPF(float *Input,
{
float CutoffFrequency =5 ;
float SamplingFrequency = 50 ;

float ail,b0,b1,wo;

wd = 2 * 3.14 * CutOffFrequency;
al =
bo =
b1l = bo;

*Qutput =
*PastOutput =
*PastInput =

*Output;
*Input;

void HPF(float *Input,
{
// CutOffFrequency
// SamplingFrequency

float CutoffFrequency =5 ;
float SamplingFrequency = 50 ;

float al, be, bi, we;

wd = 2 * 3.14 * CutOffFrequency;
al =
bo =
b1l = bo;
*Qutput =
*PastOutput = *Output;
*PastInput = *Input;

int sign(int input)
{
int output=0;
if(input>0)
else if(input==0)
else if(input<@)

output = 1;
output =
output =

7

=ilg

return output;

2 met e
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(fall.c2 HE)

bO*(*Input) + bi*(*PastInput)

- al*(*PastOutput);

float *Output, float *PastInput, float

£ 10hz2 AR 10.0
£ 0.001msZE AL 1/0.001 => 1000

//&Hg

float Acc_Y = ((float)(sData.accX))/8192 ;
float Acc_Z = ((float)(sData.accY))/8192 ;
float Acc_X = ((float)(sbata.accz))/8192 ;
float Gyr_Y = ((float)(sData.gyroX))/65.536f ;
float Gyr_Z = ((float)(sData.gyroY))/65.536f ;
float Gyr_X = ((float)(sData.gyroz))/65.536f ;
//LPF

float 1pf_X = (float)Acc_X;

float lpf_Y = (float)Acc_Y;

float 1pf_Z = (float)Acc_z;

LPF( &lpf_X, &ax_1, &ax_2, &ax_3 ) ;

LPF( &lpf_Y, &ay_1, &ay_ 2, &ay_3 ) ;

LPF( &lpf_zZ, &az_1, &az_2, &az_3 ) ;

float 1lpf_gyX = Gyr_X ;

float lpf_gyY = Gyr_Y ;

float lpf_gyZ = Gyr_zZ ;

LPF( &lpf_gyX, &gx_1, &gx_2, &gx_3
LPF( &lpf_gyY, &gy 1, &gy 2, &gy 3
LPF( &lpf_gyz, &gz_1, &gz_2, &gz_3
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float *Output, float *PastInput, float *PastOutput)

(wo - 2 * SamplingFrequency) / (2*SamplingFrequency + w0);
wd / ( 2 * SamplingFrequency + w0);

*PastOutput)

(wo - 2 * SamplingFrequency) / (2 * SamplingFrequency + wo);
2 * SamplingFrequency / (2 * SamplingFrequency + w0);

al * (*PastOutput) + b0 * (*Input) - bl * (*PastInput);
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//PREE

float a_norm = sqrt(pow(Acc_X,2) + pow(Acc_Y,2) + pow(Acc_Z,2));

float ax_deb = Acc_X - 9.8*Acc_X/a_norm; //default £TE #H(SZQl 45 LiEtH)
float ay_deb = Acc_Y - 9.8*Acc_Y/a_norm;

float az_deb = Acc_Z - 9.8*Acc_Z/a_norm;

//HPF(ax_deb, ay_deb, az_deb)
float hpf_X = ax_deb;

float hpf_Y = ay_deb;

float hpf_Z = az_deb;

HPF( &hpf_X, &ax_deb_1, &ax_deb_2, &ax_deb_3 ) ;
HPF( &hpf_Y, &ay_deb_1, &ay_deb_2, &ay_deb_3 ) ;
HPF( &hpf_Z, &az_deb_1, &az_deb_2, &az_deb_3 )

’

ax_deb_h[thirdcount%3] = ax_deb_1;
ay_deb_h[thirdcount%3] = ay_deb_1;
az_deb_h[thirdcount%3] = az_deb_1;

//Simpson's Rule
if(thirdcount == 2) thirdfull = true;

else if(thirdcount == 1) twicefull = true;

if(thirdfull == true)

{
if(thirdcount == 0)
{
vel_xdeb[thirdcount] = vel _xdeb[1] + ((ax_1 + 4 * ax_deb_h[2] + ax_deb_h[0]) * 0.02 / 3);
vel_ydeb[thirdcount] = vel_ydeb[1] + ((ay_1 + 4 * ay_deb_h[2] + ay_deb_h[0]) * 0.02 / 3);
vel_zdeb[thirdcount] = vel_zdeb[1] + ((az_1 + 4 * az_deb_h[2] + az_deb_h[0]) * 0.02 / 3);
// Signum Function
if(sign(vel_xdeb[1]) == sign(ax_1/a_norm))
{
vel_xdeb[1] = O;
}
if(sign(vel_ydeb[1]) == sign(ay_1/a_norm))
{
vel_ydeb[1] = 0;
}
if(sign(vel_zdeb[1]) == sign(az_1/a_norm))
{
vel_zdeb[1] = 0;
}
}
else if(thirdcount == 1)
{
vel_xdeb[thirdcount] = vel_xdeb[2] + ((ax_1 + 4 * ax_deb_h[0] + ax_deb_h[1]) * 0.02 / 3);
vel_ydeb[thirdcount] = vel_ydeb[2] + ((ay_1 + 4 * ay_deb_h[0] + ay_deb_h[1]) * 0.02 / 3);
vel_zdeb[thirdcount] = vel_zdeb[2] + ((az_1 + 4 * az_deb_h[0] + az_deb_h[1]) * 0.02 / 3);
// Signum Function
if(sign(vel_xdeb[2]) == sign(ax_1/a_norm))
{
vel_xdeb[2] = O;
}
if(sign(vel_ydeb[2]) == sign(ay_1/a_norm))
{
vel_ydeb[2] = 0;
}
if(sign(vel_zdeb[2]) == sign(az_1/a_norm))
{
vel_zdeb[2] = O;
}
}
else if(thirdcount == 2)
{
vel_xdeb[thirdcount] = vel_xdeb[0] + ((ax_1 + 4 * ax_deb_h[1] + ax_deb_h[2]) * 0.02 / 3);
vel_ydeb[thirdcount] = vel_ydeb[0] + ((ay_1 + 4 * ay_deb_h[1] + ay_deb_h[2]) * 0.02 / 3);
vel_zdeb[thirdcount] = vel_zdeb[0] + ((az_1 + 4 * az_deb_h[1] + az_deb_h[2]) * 0.02 / 3);
// Signum Function
if(sign(vel_xdeb[0]) == sign(ax_1/a_norm))
vel_xdeb[0] = 0O;
}
if(sign(vel_ydeb[0]) == sign(ay_1/a_norm))
{
vel_ydeb[0] = 0;
}
if(sign(vel_zdeb[0]) == sign(az_1/a_norm))
vel_zdeb[0] = O;
}
}
//HHAERMS
norm_deb = sqrt((pow(vel_xdeb[thirdcount],2) + pow(vel_ydeb[thirdcount],2) + pow(vel_zdeb[thirdcount],2)));
}

//Roll, Pitch

T A AN
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roll = -atan2(ay_1, sqrt(pow(ax_1, 2) + pow(az_1, 2)));
if (az_1 <= 0.2)

{

pitch = atan2(ax_1, sqrt(pow(ay_1, 2) + pow(az_1, 2)));
}
else
{

pitch = atan2(ax_1, -sqrt(pow(ay_1, 2) + pow(az_1, 2)));
}

PhiSaved_acc = roll * 180 / 3.14;
ThetaSaved_acc = pitch * 180 / 3.14;

/73 3 ME
if(twicefull == true)

.14)*ay_1 - cos(PhiSaved

{
if(thirdcount==0) Acc_VP[2] = Acc_V[2];
else Acc_VP[thirdcount-1] = Acc_V[thirdcount-1];
}
//FE ISR
if (az_1 > 0 && (abs(ThetaSaved_acc) < 90)) //EE9| Mg
{
Acc_V[thirdcount] = -sin(ThetaSaved_acc/180*3.14)*ax_1 - cos(ThetaSaved_acc/180*3.14)*sin(PhiSaved_acc/180*3
}
else //ARE HEY
{
Acc_V[thirdcount] = -sin(ThetaSaved_acc/180*3.14)*ax_1 + cos(ThetaSaved_acc/180*3.14)*sin(PhiSaved_acc/180*3.14)*ay_1 + cos(PhiSaved
}
int_flag=0;

static_flag=0;

if(thirdfull == true)

{
//jerk
if(thirdcount == 0) jerk[2] = (Acc_V[0]-Acc_V[1])/0.04;
else if(thirdcount 1) jerk[0] = (Acc_V[1]-Acc_V[2])/0.04;
else if(thirdcount 2) jerk[1] = (Acc_V[2]-Acc_V[0])/0.04;
jerkcount++;
if(jerkcount >= 2)
{
for(int i=0; i<=2; i++)
{
if((fabsf(Acc_VP[i])<0.6) && (fabsf(jerk[i])<6)) int_flag +=1;
if(fabsf(Acc_VP[i]) < 0.01) static_flag +=1;
}
}
if(int_flag == 3)
{
if(thirdcount == @) wu@[thirdcount] = u@[2] * ©.9;
else u@[thirdcount] = u@[thirdcount-1] * 0.9;
}
else //(FENEE --HE--> $ELE)
{
if(thirdcount == 0) u@[0] = u@[1] + 9.8*(Acc_V[1]+4*Acc_V[2]+Acc_V[0]) * 0.02 / 3;
else if(thirdcount 1) u@[1] = ue[2] + 9.8*(Acc_V[2]+4*Acc_V[O]+Acc_V[1]) * 0.02 / 3
else if(thirdcount == 2) wu®[2] = ud[0] + 9.8*(Acc_V[0]+4*Acc_V[1]+Acc_V[2]) * 0.02 / 3;
}
if(static_flag == 2)
{
if(thirdcount == 2) Vel V[0] = 0;
else vel V[thirdcount+1] = 0;
3
}

//lag filter
if(thirdcount==0)

{
ul[thirdcount] = 0.985 * ul[2] + 0.015 * u@[thirdcount];
u2[thirdcount] = 0.985 * u2[2] + 0.015 * ul[thirdcount];
}
else
{
ul[thirdcount] = 0.985 * ul[thirdcount-1] + 0.015 * u@[thirdcount];
u2[thirdcount] = 0.985 * u2[thirdcount-1] + 0.015 * ul[thirdcount];
}

Vel _V[thirdcount] = u@[thirdcount] - u2[thirdcount];

if ((vel_V[thirdcount] > 1.5) & ((fabsf(PhiSaved_acc) > 20) | (fabsf(ThetaSaved_acc) > 20)) & (norm_deb > 0.8))

{

trigger_process_start(1);

(]
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thirdcount++;

thirdcount = 0;

if(thirdcount == 3)
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strong_rotation_1
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