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#include “flight_control.h”
#include “rc.h”
#include <math. h>

float pid_x_integl = 0;
float pid_y_integl = 0;
float pid_z_integl = 0;
float pid_x_integ2 = 0;
float pid_y_integ2 = 0;
float pid_z_integ2 = 0;
float pid_x_pre_error2 = 0;
float pid_y_pre_error2 = 0;
float pid_z_pre_error2 = 0;
float pid_x_pre_deriv = 0;
float pid_y_pre_deriv = 0;

extern int16_t gTHR;

int16_t motor_thr;

float dt_recip;

float rp_rctr|_Fa[] = RP_RCTRL_FA;
float rp_rctrl_Ga[]l] = RP_RCTRL_GA;
float rp_rctr|_Ha[]l = RP_RCTRL_HA;

float rp_rctr|_Aod[] = RP_RCTRL_AOD;

float rp_rctrl_Bod[] = RP_RCTRL_BOD;

float rp_rctr|_Cod[] = RP_RCTRL_COD;

float egx_integ = 0; // gx MBRREDIESE
float egy_integ = 0 // gy DERREDEE
float dmxe = 0; // WX DHEEE
float dmye =0; // NY OHEEE
void PIDControlInit(P_PI_PIDControlTypeDef *pid)

{
pid->ts = PID_SAMPLING_TIME;

pid->x_kp1 = PITCH_PID_KP1;
pid->x_kil = PITCH_PID_KIT;
pid->x_i1_limit = PITCH_PID_I1_LIMIT;
pid->x_kp2 = PITCH_PID_KP2;
pid->x_ki2 = PITCH_PID_KI2;
pid->x_kd2 = PITCH_PID_KD2;

pid->x_i2_limit = PITCH_PID_I2_LIMIT;
pid->x_sl = 0;
pid->x_s2 = 0;

pid->y_kp1 = ROLL_PID_KPT;
pid->y_kil = ROLL_PID_KIT;
pid—>y_il_limit = ROLL_PID_I1_LIMIT;
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pid—>y_kp2

ROLL_PID_KP2;
pid->y_ki2 = ROLL_PID_KIZ2;
pid->y_kd2 = ROLL_PID_KD2;
pid=>y_i2_limit = ROLL_PID_I2_LIMIT;
pid->y_s1 = 0;

pid->y_s2 = 0;

pid->z_kp1 = YAW_PID_KP1;
pid->z_kil = YAW_PID_KI1;
pid=>z_i1_limit = YAW_PID_I1_LIMIT;
pid->z_kp2 = YAW_PID_KP2;
pid->z_ki2 = YAW_PID_KI2;
pid->z_kd2 = YAW_PID_KD2;
pid—>z_i2_limit = YAW_PID_I2_LIMIT;
pid—>z_s1 = 0;

pid->z_s2 = 0;

void FlightControlPID(EulerAngleTypeDef *euler rc, EulerAngleTypeDef *euler_ahrs, Gyro Rad

*gyro_rad, AHRS_State_TypeDef =#ahrs, P_PI_PIDControlTypeDef x*pid,

*motor_pwm)

{

float error, deriv;

i f (gTHR<MIN_THR)

{
pid_x_integl = 0;
pid_y_integl = 0;
pid_z_integl = 0;
pid_x_integ2 = 0;
pid_y_integ2 = 0;
pid_z_integ2 = 0;

//x-axis pid
error = euler_rc—>thx - euler_ahrs->thx;
pid_x_integl += error*xpid->ts;
if(pid_x_integl > pid->x_il1_limit)
pid_x_integl = pid->x_il1_limit;
else if(pid_x_integl < —pid->x_il_limit)
pid_x_integl = —pid->x_il1_limit;
pid->x_sl = pid->x_kplxerror + pid->x_kil*pid_x_integl;

error = euler_rc—>thx - gyro_rad—>gx;

pid_x_integ2 += errorxpid->ts;

if(pid x_integ2 > pid->x_i2 limit)
pid_x_integ?2 = pid->x_i2_limit;

else if(pid_x_integ2 < —pid->x_i2_limit)
pid_x_integ2 = —pid->x_i2_limit;
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99| deriv = error — pid_x_pre_error2;

100 pid_x_pre_error2 = error;

101 pid=->x_s2 = pid->x_kp2*error + pid->x_ki2*pid_x_integ2 + pid->x_kd2xderiv;
102
103| if (pid->x_s2 > MAX_ADJ_AMOUNT) pid->x_s2 = MAX_ADJ_AMOUNT;
104] if (pid->x_s2 < -MAX_ADJ_AMOUNT) pid->x_s2 = -MAX_ADJ_AMOUNT;
105
106
107) //y-axis pid

108| error = euler_rc—>thy — euler_ahrs—>thy;

109] pid_y_integl += errorxpid->ts;

110] if(pid_y_integl > pid->y_il_limit)

111 pid_y_integl = pid->y_il_limit;

112 else if(pid_y_integl < —pid—>y_il_limit)

113 pid_y_integl = —pid—>y_il_limit;

114 pid->y_s1 = pid->y_kpl*xerror + pid->y_kil*pid_y_integl;
115
116| error = euler_rc—>thy - gyro_rad->gy;

117 pid_y_integ2 += errorxpid->ts;

18] if(pid_y_integ2 > pid->y_i2_limit)

119 pid_y_integ2 = pid->y_i2_limit;

120] else if(pid_y_integ2 < —pid->y_i2_limit)

121 pid_y_integ2 = —pid->y_i2_limit;

122| deriv = error — pid_y_pre_error2;

123| pid_y_pre_error2 = error;

124 pid—>y_s2 = pid—>y_kp2xerror + pid—>y _ki2*pid_y_integ2 + pid—>y_kd2xderiv;
125
126] if (pid->y_s2 > MAX_ADJ_AMOUNT) pid->y_s2 = MAX_ADJ_AMOUNT;
127 if (pid->y_s2 < -MAX_ADJ_AMOUNT) pid->y_s2 = -MAX_ADJ_AMOUNT;
128
129
130] //z-axis pid

131| error = euler_rc->thz - gyro_rad->gz;

132| pid_z_integ2 += errorxpid->ts;

133 if(pid_z_integ2 > pid->z_i2_limit)

134 pid_z_integ2 = pid->z_i2_limit;

135 else if(pid_z_integ2 < —pid—>z_i2_limit)

136 pid_z_integ?2 = —pid-—>z_i2_limit;

137| deriv = error — pid_z_pre_error2;

138| pid_z_pre_error2 = error;

139 pid—>z_s2 = pid—>z_kp2xerror + pid—>z_ki2*pid_y_integ2 + pid—>z_kd2xderiv;
140
141 if(pid->z_s2 > MAX_ADJ_AMOUNT) pid->z_s2 = MAX_ADJ_AMOUNT;
142 if(pid->z_s2 < -MAX_ADJ_AMOUNT) pid->z_s2 = -MAX_ADJ_AMOUNT;
143
144| #ifdef MOTOR_DC
145
146 motor_thr = 0.33333f*gTHR + 633. 333f; //Devo7E >> 630 to 1700
147
148] #endif
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#ifdef MOTOR_ESC

//motor_thr = 0.28fxgTHR + 750. 0f;
STEVAL-SC001V1

//TGY-i6 remocon and external ESC

//motor_thr = 0.28f*gTHR + 850. 0f; //TGY-i6 remocon and external ESC
Afrol12A
motor_thr = 0.32f*gTHR + 900. Of; //TGY-i6 remocon and external ESC
Afro12A
#endif
motor_pwm—>motor1_pwm = motor_thr - pid->x_s2 - pid->y_s2 + pid->z_s2 + MOTOR_OFF1;

pid->x_s2

motor_pwm—>motor2_pwm = motor_thr
motor_pwm—>motor3_pwm = motor_thr

+ o+

pid->y_s2 - pid->z_s2 + MOTOR_OFF2;
pid->x_s2 + pid->y_s2 + pid->z_s2 + MOTOR_OFF3;

*euler _rc, EulerAngleTypeDef

motor_pwm—>motor4_pwm = motor_thr - pid->x_s2 + pid->y_s2 - pid->z_s2 + MOTOR_OFF4;
}
void FlightControlPID OuterLoop (EulerAngleTypeDef
seuler_ahrs, AHRS State_TypeDef *ahrs, P_PI_PIDControlTypeDef *pid)
{
float error;
i f (gTHR<MIN_THR)
{
pid_x_integl = 0;
pid_y_integl = 0;
pid_z_integl = 0;
}
//x-axis pid
error = euler_rc—>thx - euler_ahrs—>thx;
pid_x_integl += errorxpid-—>ts;
if(pid_x_integl > pid->x_i1_limit)
pid_x_integl = pid->x_il1_limit;
else if(pid_x_integl < —pid->x_il1_limit)
pid_x_integl = —pid->x_il1_limit;
pid->x_sl = pid->x_kplxerror + pid->x_kil*pid_x_integl;
//y-axis pid
error = euler_rc—>thy - euler_ahrs—>thy;
pid_y_integl += errorxpid->ts;
if(pid_y_integl > pid->y_il_limit)
pid_y_integl = pid->y_il_limit;
else if(pid_y_integl < —pid->y_il_limit)
pid_y_integl = —pid->y_il1_limit;
pid->y_s1 = pid->y_kpl*error + pid->y_kil#pid_y_integl;




195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

215
216
217
218
219
220
221
222
223
224
225
226
2217
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

//z-axis pid

error = euler_rc—>thz - euler_ahrs—>thz;

pid_z_integl += errorxpid->ts;

if(pid_z_integl > pid—>z_i1_limit)
pid_z_integl = pid->z_il1_limit;

else if(pid_z_integl < —pid->z_il1_limit)
pid_z_integl = —pid->z_il1_limit;

pid->z_s1 = pid->z_kpl*error + pid->z_kil*pid_z_integl;
}
/* start: add */
/* -y % Y/
* TYf_CTRL' %Jﬁ_ﬂ‘fﬂjwﬁﬁﬁ _ FEoAFIE R FlightControlPID_innerLoop () B %k
:/0 = ST ?'f@IE (7'77]'”/ f‘) , 1 - *E]J:l: xL"j'_l_k W’C{Eﬁﬂ'd‘é?ﬁﬂ?ﬁﬂﬂ’&?éﬁ’(%éck
SISTREHR. 1 0BE, RET(—
#tdefine TYP_CTRL 0 R . R
- (NVARIRIR 1| R AN
/* end: add */ ¢
void FlightControlPID_innerLoop (EulerAngleTypeDef  *euler_rc, Gyro_Rad  *gyro_rad
AHRS_State_TypeDef *ahrs, P_PI_PIDControlTypeDef *pid, MotorControlTypeDef *motor_pwm)
{ X
float error, deriv; A4 UF - —FEEEHE
/% start: add */
#if TYP_CTRL == 1 “\
float ul_F, u2_F;
float ul_G, u2_G;
float ul_H, u2_H;
float mx; /] B—F2 kM HEE
float my: [LE A PWRERE | e ki D «— RSy o
float egx; /] ex DEERE THATIEREEETS
float egy; // gy DBHIRE
float x_s2_I, y s2_|; // x_s2, y_s2 MDiE (REEHFIEA)
float dmxe_next; // dmxe D 1 4> FILEHEZDE
float dmye_next; // dmye D 1 Y > FILEHEDIE
#endif /% TYP_CTRL */

/* end: add */

i f (gTHRKMIN_THR)

{
pid_x_integ2 = 0;
pid_y_integ2 = 0;
pid_z_integ2 = 0;
}

dt_recip = 1/pid->ts;

/* start: add */ M5 300 TEETIEM -
#if TYP_CTRL == RET 4 — FN\y O &lHEEITT S
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if (eTHRAMIN_THR) )
{
egx_integ = 0; A0y MLETIFTWWS EE GREFLE) X
egy_integ = 0; | ERFEDEHELREHESOETHZ VY
dmxe = 0; it9 %
dmye = 0;
} —X&@ (EvF) mEEOHEE Y& (0—
. L) AREDHIEZERRFIZITD
//XY Axis
mx = rp_rctrl_Cod[0] * dmxe + rp_rctrl_Cod[1] * dmye; T -
my = rp_rctrl _Cod[2] * dmxe + rp_rctrl Cod[3] * dmye;:}>_4k"”*EIE%§0)HHjj75$EEt

// G REEHETESRDIRELT H dnxe, dnye D 1 AT v TEHIIARBHDREL TITS.

ul_F = rp_rctrl Fa[0] * mx + rp_rctrl Fa[l] % my + rp_rctrl Fa[2] * gyro_rad->gx +|

rp_rctr|_Fa[3] * gyro_rad—>gy;

u2_F = rp_rctrl_Fa[4] * mx + rp_rctrl_Fa[b] * my + rp_rctrl_Fa[6] * gyro_rad->gx +

rp_rctr|_Fa[7] * gyro_rad->gy;

egx_integ += egx * pid->ts;
if(egx_integ > EGX_I_LIMIT)
egx_integ = EGX_I_LIMIT;

egx = pid->x_sl1 - gyro_rad->gx;
egy = pid->y_sl — gyro_rad—>gy;

BRREZRDD

_—\

BRREDESZERDD X )

RET4— kNN

else if(egx_integ < -EGX_I_LIMIT)

egx_integ = —EGX_I_LIMIT;
egy_integ += egy * pid->ts;
if(egy_integ > EGY_I_LIMIT)
egy_integ = EGY_I_LIMIT;

else if(egy_integ < -EGY_I_LIMIT)

egy_integ = -EGY_I_LIMIT;

ul_G = rp_rctrl_Ga[0] * egx_integ + rp_rctrl_Ga[1] * egy_integ;

BRIFEDEMENBRICHELLENE S
DIvaZEMFTREMESES X#)

YEHCDOWTHRERRIC, BRIBREDES %
KRB

u2_G = rp_rctrl_Ga[2] * egx_integ + rp_rctrl_Ga[3] * egy_integ; AR 7 il {EN D

ul_H = rp_rctrl_Ha[0] * pid->x_s1 + rp_rctr|_Ha[1] * pid->y_s1; TJ4—RKIFT—K
u2_H = rp_rctrl_Ha[2] * pid->x_s1 + rp_rctrl|_Ha[3] * pid—>y_s1;::}>"

pid->x_s2 = ul_F + ul_G + ul_H;
pid->y_s2 = u2_F + u2_G + u2_H;

if(pid->x_s2 > MAX_ADJ_AMOUNT)
if(pid->x_s2 < -MAX_ADJ_AMOUNT)

if(pid->y_s2 > MAX_ADJ_AMOUNT)

if(pid—>y_s2 < -MAX_ADJ_AMOUNT) pid->y_s2 = ~MAX_ADJ_AMOUNT:

X_s2_| = pid->x_s2;

if (x_s2_1 > X_S2_LIMIT_0)
Xx_s2_| = X_S2_LIMIT_O;

else if (x_s2_| < -X_S2_LIMIT_0)
x_s2_| = -X_S2_LIMIT_O;

y_s2_| = pid->y_s2;

if (y_s2_1 > Y_S2_LIMIT_O)
y s2_| = Y_S2_LIMIT_O;

else if (y_s2_| < -Y_S2_LIMIT_0)

}

pid->x_s2 = MAX_ADJ_AMOUNT; )
pid->x_s2 = —MAX_ADJ_AMOUNT;

H AR

HEIH B

pid->y_s2 = MAX_ADJ_AMOUNT; Yiv4a

HEHAIZHT B
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y s2_| = -Y_S2_LIMIT_O;

dmxe_next = rp_rctrl_Aod[0] * dmxe + rp_rctrl_Aod[1] * dmye +
rp_rctrl_Bod[0] * x_s2_| + rp_rctrl_Bod[1] * y_s2_I;

dmye_next = rp_rctrl_Aod[2] * dmxe + rp_rctrl_Aod[3] * dmye +
rp_rctrl_Bod[2] * x_s2 | + rp_rctrl_Bod[3] * y_s2_I;

dmxe = dmxe_next;

dmye = dmye_next;

fendif /* TYP_CTRL */ |5z myeysmnmy..-PID 11 & 3 FEEEIE (~336 47E)

/* end: add */

/* start: delete */
#if TYP_CTRL ==
//X Axis
error = pid->x_sl - gyro_rad->gx;
pid_x_integ2 += errorxpid->ts;
if(pid_x_integ2 > pid->x_i2_limit)
pid_x_integ2 = pid->x_i2_limit;
else if(pid_x_integ2 < —pid->x_i2_limit)
pid_x_integ2 = —pid->x_i2_limit;
deriv = (error — pid_x_pre_error2)*dt_recip;
pid_x_pre_error2 = error;

deriv = pid_x_pre_deriv + (deriv — pid_x_pre_deriv)*D_FILTER_COFF;
pid_x_pre_deriv = deriv;

pid->x_s2 = pid->x_kp2*error + pid->x_ki2*pid_x_integ2 + pid->x_kd2*deriv;
if(pid->x_s2 > MAX_ADJ_AMOUNT) pid->x_s2 = MAX_ADJ_AMOUNT;

if(pid->x_s2 < -MAX_ADJ_AMOUNT) pid->x_s2 = —MAX_ADJ_AMOUNT;

//Y Axis

error = pid->y_sl — gyro_rad->gy;

pid_y_integ2 += error*xpid->ts;
if(pid_y_integ2 > pid->y_i2_limit)
pid_y_integ2 = pid->y_i2_limit;
else if(pid_y_integ2 < —pid->y_i2_limit)
pid_y_integ2 = —pid->y_i2_limit;
deriv = (error — pid_y _pre_error2)*dt_recip;
pid_y_pre_error2 = error;
deriv = pid_y_pre_deriv + (deriv — pid_y_pre_deriv)*D_FILTER_COFF;
pid_y_pre_deriv = deriv;
pid->y_s2 = pid—>y_kp2*error + pid—>y_ki2*pid_y_integ2 + pid->y_kd2xderiv;

if(pid->y_s2 > MAX_ADJ_AMOUNT) pid->y_s2 = MAX_ADJ_AMOUNT;
if(pid->y_s2 < -MAX_ADJ_AMOUNT) pid->y_s2 = -MAX_ADJ_AMOUNT;
#tendif /% TYP_CTRL */
/* end: delete */

//L Axis
error = pid->z_sl1 - gyro_rad->gz;
pid_z_integ2 += errorxpid-—>ts;
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if(pid_z_integ2 > pid->z_i2_limit)
pid_z_integ?2 = pid->z_i2_limit;

else if(pid_z_integ2 < —pid->z_i2_limit)

pid_z_integ?2 = —pid—>z_i2_limit;

pid—>z_s2 = pid—>z_kp2*error + pid—>z_ki2*pid_z_integ2 + pid—>z_kd2xderiv;

pid->z_s2 = MAX_ADJ_AMOUNT_YAW;
pid->z_s2 = -MAX_ADJ_AMOUNT_YAW;

//Remocon Devo7E >> 630 to 1700

deriv = (error — pid_z_pre_error2)*dt_recip;
pid_z_pre_error2 = error;
if(pid—>z_s2 > MAX_ADJ_AMOUNT_YAW)
if(pid—>z_s2 < -MAX_ADJ_AMOUNT_YAW)
#tifdef MOTOR_DC
motor_thr = 0.33333f*gTHR + 633. 333f;
#endif
#ifdef MOTOR_ESC

//motor_thr = 0.28fxgTHR + 750. 0f;
STEVAL-ESCO001V1

//motor_thr = 0.28f*gTHR + 850. 0f;
Afrol12A

motor_thr = 0.32fxgTHR + 900. Of;
Afro12A

//TGY-i6 remocon and external ESC
//TGY-i6 remocon and external ESC

//TGY-i6 remocon and external ESC

pid->x_s2 - pid—>y_s2 + pid->z_s2 + MOTOR_OFF1;
pid->x_s2 - pid->y_s2 - pid->z_s2 + MOTOR_OFF2;
pid->x_s2 + pid->y_s2 + pid->z_s2 + MOTOR_OFF3;
pid->x_s2 + pid—>y_s2 - pid->z_s2 + MOTOR_OFF4;

void PIDOuterLoopFrameTrans (P_PI_PIDControlTypeDef *pid, EulerAngleTypeDef *euler_ahrs)

#endif
motor_pwm—>motor1_pwm = motor_thr -
motor_pwm—>motor2_pwm = motor_thr +
motor_pwm—>motor3_pwm = motor_thr +
motor_pwm—>motor4_pwm = motor_thr -
}
{
float cosx;
cosx = cos (euler_ahrs—>thx) ;

pid->y_s1 = cosxxpid->y_sl;




