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/* Transform setpoint to body angular rates (jacobian) #/
_bodyrate_setpoint = cosf(ctl_data.roll) # _rate_setpoint +
cosf(ctl_data.pitch) #* sinf(ctl_data.roll) # ctl_data.yaw_rate_setpoint;
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/* Calculate the error #*/
float pitch_error = ctl_data.pitch_setpoint - ctl_data.pitch;
Apply P controller: rate setpoint from current error and time constant #/

_rate_setpoint = pitch_error / _tc;
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/% get the usual dt estimate #*/
uint64_t dt_micros = ecl_elapsed_time(k_last_run);
_last_run = ecl_absoclute_time():
float dt = (float)dt micros # le-6f;
/% lock integral for long intervals #/
bool lock_integrator = ctl_data.lock_integrator;
if (dt_micros > 500000) {lock_integrator = true;}
_Trate error =
1f (!lock_integrator &k _k_i > 0.0f) {
float id =
/* anti-windup: do not allow integrator to increase if actuator is at limit */

if (_last_output < -1.0f) {

_bodyrate_setpoint - ctl_data.body_y_rate;

_rate error * dt * ctl data.scaler;

/% only allow motion to center: increase value */
id = math::max(id, 0.0f);
T} else if (_last_output > 1.0f) {

/# only allow motion to center: decrease value */

20 \\\\f¢ Apply PI rate controller and store non-limited output #/

id = math: :min{id, 0.0f);}
/# add and constrain #/

_integrator = math::constrain(_integrator + id * _k_i, -_integrator_ma¥, _integrator_max);}

_last_output = _bodyrate_setpoint # _k_ff # ctl_data.scaler +_rate_error # _k_p #* ctl_data.scaler

* ctl_data.scaler + _integrator; //scaler is proportional to 1/airspeed
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/# Calculate error #/
float roll_error = ctl_data.roll_setpoint - ctl_data.roll;

/* Apply P controller */

4 /_rate_setpoint = roll_error / _tc;

[ ——

/# Calculate body angular rate error #/
_rate_error = _bodyrate_setpoint - ctl_data.body_x_rate; //body angular rate error

float id = _rate error # dt # ctl_data.scaler;
/* add and constrain #/
integrator = math::constrain(_integrator + id # _k_i, -_integrator_max,
/# Apply PI rate controller and store non-limited output =/
_last_output = _bodyrate_setpoint % _k_ff # ctl_data.scaler +
_rate_error * _k_p # ctl_data.scaler # ctl_data.scaler
+ _integrator; //scaler is proportional to 1/airspeed
/* Transform setpoint to body angular rates (jacobiamn) #*/

_bodyrate_setpoint = ctl_data.roll_rate_setpoint - sinf(ctl_data.pitch) #

_integrator_max);

ctl_data.yaw_rate_setpoint;
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1 /% Calculate desired yaw rate from coordinated turn constraint / (no side forces) #/
g 2 _rate_setpoint = tanf(constrained_roll) #* cosf(ctl_data.pitch) * CONSTANTS_ONE_G /
lﬂod tan ¢COS g (ctl_data.airspeed < ctl_data.airspeed_min 7 ctl_data.airspeed_min : ctl_data.airspeed);

/#* Transform setpoint to body angular rates (jacobian) #*/
_bodyrate_setpoint = -sinf(ctl_data.roll) # ctl_data.pitch_rate_setpoint + cosf(ctl_data.roll) *

cosf(ctl_data.pitch) #* _rate_setpoint;

. . . 1 /% Calculate body angular rate error */
a)zbd — _Sln ¢0d + COS QCOS ¢ Wd . 2 _rate_error = _bodyrate_setpoint - ctl_data.body_z_rate; // body angular rate error
3 F\vdots$
é‘l—ﬂﬂ’ ;;%:‘Q}LF‘% fﬁ 1‘%%‘.7};{\@ , )T{_ }:IT] Fj' Lm;} ﬁ,“] 4 float id = rate error #* dt:
5 $\vdotsF

%‘:'PI ;}' % , —'» A ﬁ@ﬁﬁﬁ'@’fﬁj /% add and constrain */

_integrator = math::constrain(_integrator + id # _k_i, -_integrator_max, _integrator max);
1 ] F\vdots$
O = \7( szbf Wypa + K“’pr(a)zbd B a)zb) + Ka’zbij‘(a)zbd B a)zb))' 0 /% Apply PI rate controller and store non-limited output #/
a
10 _last_output = (_bodyrate_setpoint # _k_ff + _rate_error # _k p + _integrator) # ctl_data.scaler #

ctl_data.scaler; //scaler is proportional to 1l/airspeed
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