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Initial Condition of Trajectory
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#define DT 0.001f
#define OUTER_DERIV_FILT_ENABLE 1
#define INNER_DERIV_FILT_ENABLE 1

‘void Double_Roll_Pitch_PID_Calculation(PIDDouble* axis, float set point angle, float angle/*BNO088 Rotation Angle*/, float rate/*ICM-20602 Angular Rate®/)

{

JEREREEeRRRk Double PID Outer Begin (Roll and Pitch Angular Position Control) ¥ssssskssscekx/
axis-»out.reference = set point angle; //Set point of outer PID control
axis-»out.meas_value = angle; //BNOB8® rotation angle

axis-»out.error = axis-»out.reference - axis-»out.meas_value; //Define error of outer loop
axis-»out.p result = axis-»out.error * axis->out.kp; //Calculate P result of outer loop

axis-»out.error_sum = axis-»out.error_sum + axis->out.error * DT; //Define summation of outer loop
#define OUT_ERR_SUM_MAX 500
#define OUT I ERR MIN -OUT_ERR_SUM_MAX

if(axis-»out.error_sum > OUT_ERR_SUM MAX) axis-»out.error_sum = OUT_ERR_SUM MAX;

else if(axis-»out.error_sum < OUT_I ERR_MIN) axis-»out.error sum = QUT_I ERR_MIN;

axis-»out.i_result = axis-»out.error_sum * axis-»out.ki; //Calculate I result of outer loop

axis->»out.error_deriv = -rate; //Define derivative of outer loop (rate = ICM-20602 Angular Rate)

#if !OUTER_DERIV_FILT_ENABLE

axis-»out.d result = axis-»out.error_deriv * axis->out.kd; //Calculate D result of outer loop
#else
axis-»out.error_deriv filt = axis->out.error deriv filt * @.4f + axis->out.error_deriv * @.6f; //filter for derivative
axis-»out.d_result = axis-»out.error_deriv_filt * axis-»out.kd; //Calculate D result of inner loop
#endif

axis-»out.pid result = axis->out.p result + axis-»out.i result + axis-»out.d result; //Calculate PID result of outer loop
'{****************************************************************************************!

JFRFRFREERRRREEE Double PID Inner Begin (Roll and Pitch Angular Rate Control) F##Fsssssisis
axis-»>in.reference = axis-»out.pid result; //Set point of inner PID control is the PID result of outer loop (for double PID control)
axis-»in.meas_value = rate; J/ICM-20602 angular rate

axis->in.error = axis-»in.reference - axis->in.meas value; //Define error of inner loop

PID H|0] 2 E(double roll, pitch H|0{)




while (1)
{

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

if(tim7_1ms_flag==1){
tim7 _Ims_flag=0;
//PID 07t ImsOict gt

ccrl = 105004500+ (iBus.LV-1000)*10 - (iBus.RV-1500) * 5 + (iBus.RH - 1500) * 5
ccr? = 10500+500+(iBus.LV-1000)*10 + (iBus.RV-1500) * 5 + (iBus.RH - 1500) * 5
ccr3 = 105004500+ (iBus.LV-1000)*10 + (iBus.RV-1508) * 5 - (iBus.RH - 1500) * 5
ccrd = 10500+500+(iBus.LV-1000)*10 - (iBus.RV-1500) * 5 - (iBus.RH - 1500) * 5

[/printf("%f %f\n", BNO@BO_Pitch, ICM208602.gyro_x);
[/printf("%f %f\n", BNO@8@ Pitch, ICM20602.gyro_v)};
[/printf("%f %f\n", BNO@8BO_Pitch, ICM20602.gyro_z);

¥
if(iBus.SwA==2000&8&iBus_SwA_Prev!=2000)
{
if(iBus.LV<1010)
{
motor_arming flag=1;
¥
else
{
while(Is iBus_Throttle Min()==0||iBus.SwA==2000){
LL_TIM CC_EnableChannel(TIM3, LL_TIM CHANNEL CH4);
TIM3->PSC = 1000;
HAL_Delay(70);
LL_TIM CC DisableChannel(TIM3, LL_ TIM CHANNEL_CH4);
HAL_Delay(70);
¥
¥
¥

iBus_SwA_Prev=iBus.SwA; J1I+_I-|_I PID%I% 0|_g_'6|-01 EE‘I x'IIO'I
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