#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;

9|f loat pid_y_integ2 = 0;

10|f loat pid_z_integ2 = 0;
11|float pid_x_pre_error2 = 0;
12|float pid_y_pre_error2 = 0;
13|float pid_z_pre_error2 = 0;
14|f loat pid_x_pre_deriv = 0;
15|f loat pid_y_pre_deriv = 0;
16
17lextern int16_t gTHR;
18|int16_t motor_thr;
19|f loat dt_recip;

20
21|void PIDControlInit(P_PI_PIDControlTypeDef *pid)
22| {
23] pid->ts = PID_SAMPLING_TIME;
24
25| pid->x_kpl = PITCH_PID_KP1;

26| pid->x_kil = PITGH_PID_KIT;

27 pid=>x_i1_limit = PITCH_PID_I1_LIMIT;
28| pid->x_kp2 = PITGH_PID_KP2;

29| pid->x_ki2 = PITGH_PID_KIZ2;

30| pid->x_kd2 = PITGH_PID_KDZ2;

31| pid=>x_i2_limit = PITCH_PID_I2_LIMIT;
32| pid->x_s1 =0;

33| pid->x_s2 = 0;

34
35| pid->y_kp1 = ROLL_PID_KPT1;

36| pid->y_kil = ROLL_PID_KIT;

37| pid=>y_i1_limit = ROLL_PID_I1_LIMIT;
38| pid->y_kp2 = ROLL_PID_KPZ2;

39| pid->y_ki2 = ROLL_PID_KIZ2;

40| pid->y_kd2 = ROLL_PID_KD2;

41| pid->y_i2_limit = ROLL_PID_I2_LIMIT;
42| pid->y_s1 = 0;

43| pid->y_s2 = 0;

44
45| pid->z_kp1 = YAW_PID_KP1;

46| pid->z_kil = YAW_PID_KI1;

47| pid->z_i1_limit = YAN_PID_I1_LIMIT;
48| pid->z_kp2 = YAW_PID_KP2;

49| pid->z_ki2 = YAW_PID_KI2;

50| pid->z_kd2 = YAW_PID_KD2;
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pid->z_i2_limit = YAW_PID_I2_LIMIT;
pid—>z_s1 = 0;
pid->z_s2 = 0;

C DERIELEHILEELN.
K4 Y IZ, FlightControlPID_OuterLoop() &
FlightControlPID_innerLoop () A&+ %

void FlightControlPID (EulerAngleTypeDef *euler_rc, EulerAngleTypeDef *euler_ahrs, Gyro_Rad
*gyro_rad, AHRS_State_TypeDef =#ahrs, P_PI_PIDControlTypeDef x*pid, MotorControlTypeDef
smotor_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_integ?2 = 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;

error = euler_rc—>thx - gyro_rad->gx;
pid_x_integ2 += error*xpid->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;
deriv = error — pid_x_pre_error2;
pid_x_pre_error2 = error;
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 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;




99| else if(pid_y_integl < —pid->y_il_limit)

100 pid_y_integl = —pid->y_il_limit;

101] pid->y_sl = pid->y _kpl*error + pid—>y kil#pid_y_integl;
102
103| error = euler_rc—>thy - gyro_rad->gy;

104| pid_y_integ?2 += errorxpid->ts;

105 if(pid_y_integ2 > pid->y_i2_limit)

106 pid_y_integ?2 = pid->y_i2_limit;

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

108 pid_y_integ2 = —pid—>y_i2_limit;

109| deriv = error — pid_y_pre_error2;

110] pid_y_pre_error2 = error;

11| pid—>y_s2 = pid->y_kp2xerror + pid—>y_ki2*pid_y_integ2 + pid—>y_kd2xderiv;
112
113 if(pid->y_s2 > MAX_ADJ_AMOUNT) pid->y_s2 = MAX_ADJ_AMOUNT;
114] if (pid->y_s2 < -MAX_ADJ_AMOUNT) pid->y_s2 = -MAX_ADJ_AMOUNT;
115
116
117 //z-axis pid

118| error = euler_rc—>thz - gyro_rad->gz;

119 pid_z_integ2 += errorxpid->ts;

120] if(pid_z_integ2 > pid->z_i2_limit)

121 pid_z_integ2 = pid->z_i2_limit;

122 else if(pid_z_integ2 < —pid->z_i2_limit)

123 pid_z_integ?2 = —pid->z_i2_limit;

124| deriv = error — pid_z_pre_error2;

125| pid_z_pre_error2 = error;

126| pid—>z_s2 = pid—>z_kp2xerror + pid—>z_ki2*pid_y_integ2 + pid—>z_kd2xderiv;
127
128] if(pid->z_s2 > MAX_ADJ_AMOUNT) pid->z_s2 = MAX_ADJ_AMOUNT;
129 if (pid->z_s2 < -MAX_ADJ_AMOUNT) pid->z_s2 = -MAX_ADJ_AMOUNT;
130
131| #ifdef MOTOR_DC
132
133 motor_thr = 0.33333f*gTHR + 633. 333f; //DevoTE >> 630 to 1700
134
135] #endif
136
137] #ifdef MOTOR_ESC
138
139 //motor_thr
STEVAL-ESCO01V1
140 //motor_thr
Afro12A

141 motor_thr = 0.32f*gTHR + 900. Of; //TGY-i6 remocon and external ESC
Afro12A

0. 28f*gTHR + 750. 0f; //TGY-i6 remocon and external ESC

0. 28f*gTHR + 850. 0f; //TGY-i6 remocon and external ESC

142
143] #endif
144
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pid->x_s2 - pid->y_s2 + pid->z_s2 + MOTOR_OFFT;
pid->x_s2 - pid->y_s2 - pid->z_s2 + MOTOR_OFF2;

motor_pwm—>motor1_pwm = motor_thr
motor_pwm—>motor2_pwm = motor_thr

+ o+

motor_pwm—>motor3_pwm = motor_thr + pid->x_s2 + pid->y_s2 + pid->z_s2 + MOTOR_OFF3;
motor_pwm—>motor4_pwm = motor_thr - pid->x_s2 + pid->y_s2 - pid->z_s2 + MOTOR_OFF4;
| FHR - L— TR EE
void FlightControlPID OuterLoop (EulerAngleTypeDef *euler_rc, EulerAngleTypeDef
seuler_ahrs, AHRS_State_TypeDef *xahrs, P_PI_PIDControlTypeDef *pid)
{
float error;
i f (gTHR<MIN_THR)
{
pid_x_integl = 0; - .
pid y integl = 0 ARy FMLETIFTWS EE (FEREFLTE) (&
pid_z_integ1 =0: JE?IHEE@%?NIE’EU‘E“} l‘d—é
}
166~172 ITHIZE v F LB AHDHIE
//x-axis pid ———
error = euler_rc—>thx - euler_ahrs—>thx; %ﬁfiﬁﬁ%j&*&)é
pid_x_integl += errorxpid->ts; |£ﬁﬁ§@ﬁﬁ§xmé
if(pid_x_integl > pid->x_i1_limit) S
pid_x_integl = pid->x_i1_limit; EBRREDESENBRIZASENE
else if(pid_x_integl < —pid->x_i1_limit) SYUIvaAEMTTHEIIZIES

pid_x_integl = —pid->x_i1_limit;

pid->x_sl = pid->x kpl¥error + pid->x kil+pid x_integl: —PI $IEIC & U fE BAEEE R
Y Y Hb
//y-axis pid |EEA (P) il a5 (1) &1

error = euler_rc—>thy - euler_ahrs—>thy;
pid_y_integl += error*xpid->ts;
if(pid_y_integl > pid->y_i1_limit)
pid_y_integl = pid->y_il1_limit; >~ B—ILZR B A DI
else if(pid_y_integl < —pid->y_il_limit)

pid_y_integl = —pid->y_il_limit;
pid->y_s1 = pid->y_kplxerror + pid—>y _kil*pid_y_integl;
-
//z-axis pid _
error = euler_rc—>thz - euler_ahrs—>thz;

pid_z_integl += errorxpid->ts;
if(pid_z_integl > pid->z_il1_limit)
pid_z_integl = pid->z_il1_limit; ~— A —ADHIE

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; »
} A F - IL— T EIEE I

void FlightControlPID_innerLoop (EulerAngleTypeDef  *euler_rc, Gyro_Rad  *gyro_rad
AHRS_State_TypeDef *ahrs, P_PI _PIDControlTypeDef *pid, MotorControlTypeDef *motor_pwm)
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float error, deriv;

i f (gTHR<MIN_THR)

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

}

2Oy MLETIFTWSRESE (FEREGLZE) (&
EBRFEEDESEZX)EY LTS

dtrecip = 1/pIdts:  [05~220 FEE X8 (Ev7F) AEEOHE

//X Axis —_— —
error = pid->x_s1 — gyro_rad->gx; g;@ﬁﬁ%é;ﬁ&bé

pid_x_integ2 += errorxpid->ts; ‘___ﬁlﬁﬁﬁﬁwﬁﬁéiwé

if(pid_x_integ2 > pid->x_i2_limit)

pid_x_integ2 = pid->x_i2_limit; BREZDEMENBEXRICESLHNE
51

else if(pid x_integ2 < —pid->x_i2_limit) SR EMNTTEINSES

pid_x_integ?2 = —pid->x_i2_limit;

deriv = (error - pid_x_pre_errorZ)*dt_reci%j}>_ BRREZEDMOERD D
pid_x_pre_error2 = error;

X IT4ILEIZET

deriv = pid_x _pre deriv + (deriv - pid_x_pre_deriv)*D_FILTER_COF} ERFEDOMIEEZ /A

pid_x_pre_deriv = deriv;

id->x_s2 = pid->x_kp2xerror + pid->x_ki2xpid x_integ2 + pid—>x_kd2xderiv;
p -82 = pid->x kp p _ki2#pid_x_integ2 + pid—>x_ ~—

)\ J

Y Y
if(pid->x_s2 > MAX_ABﬁ;AMOUNT) pid->x_s2 ? MAX_ADJ_AMOUNT;

~ PID FEIDFHEEITS

i (pid->x_s2 < ~MAX_ADJMMOUNT) pid->x_s2i = -MAX_ADJ_ANOUNF:

S AR DA NE S
Y2y EMFTHEIEE2

//Y Axis e (P) 4D | (&4 (1) S | |#45> (D) il

error = pid->y_sl - gyro_rad->gy;
pid_y_integ2 += errorxpid->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_integ?2 = —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_kd2*deriv;

~

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;

//L Axis BN
error = pid->z_sl1 - gyro_rad->gz;
pid_z_integ2 += errorxpid-—>ts;
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)

Y&y (A—)L)
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244 pid_z_integ?2 = —pid->z_i2_limit;

245| deriv = (error — pid_z_pre_error2)*dt_recip;

246| pid_z_pre_error2 = error;

247 pid—>z_s2 = pid—>z_kp2*xerror + pid->z_ki2*pid_z_integ2 + pid->z_kd2xderiv;
248
249 if(pid->z_s2 > MAX_ADJ_AMOUNT_YAW) pid->z_s2 = MAX_ADJ_AMOUNT_YAW;
250 if(pid->z_s2 < -MAX_ADJ_AMOUNT_YAW) pid->z_s2 = -MAX_ADJ_AMOUNT_YAW;
251
252
253|#ifdef MOTOR_DG
254 Aﬁﬁ%%ﬁé*bé
255 motor_thr = 0.33333f*gTHR + 633. 333f; //Remocon Devo7E >> 630 to 1700
256
257|#endi f
258
259|#ifdef MOTOR_ESC
260
261 //motor_thr = 0.28f*gTHR + 750. 0f; //TGY-i6 remocon and external ESC
STEVAL-ESCO01V1

262| //motor_thr = 0.28f*gTHR + 850. 0f; //TGY-i6 remocon and external ESC
Afro12A

263| motor_thr = 0.32fxgTHR + 900. Of; //TGY-i6 remocon and external ESC

Afrol2A HHIESES L UAEEHHEDEHEDR
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267
268| motor_pwm—>motor1_pwm = motor_thr - pid->x_s2 — pid->y_s2 + pid->z_s2 + MOTOR_OFF1;
269 motor_pwm—>motor2_pwm = motor_thr + pid->x_s2 — pid->y_s2 - pid->z_s2 + MOTOR_OFF2;
270 motor_pwm—>motor3_pwm = motor_thr + pid->x_s2 + pid->y_s2 + pid->z_s2 + MOTOR_OFF3;
271| motor_pwm—>motor4_pwm = motor_thr — pid->x_s2 + pid->y_s2 - pid->z_s2 + MOTOR_OFF4;
272
273}
274
275|void PIDOuterLoopFrameTrans (P_PI_PIDControlTypeDef #*pid, EulerAngleTypeDef *euler_ahrs)
276| {
277 float cosx;
278
279 cosx = cos (euler_ahrs—>thx) ;
280| pid->y_s1 = cosx*pid->y_s1;
281
282}




