mc_pos_control.cpp
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extern "C" ___EXPORT int mc_pos_control_main(int argc, char *argv[]);
int mc_pos_control_main(int argc, char *argv[]){

HEN start()
MulticopterPositionControl::start(){
ASSERT(_control_task == -1);
/* start the task */
_control_task = px4_task_spawn_cmd("mc_pos_control",
SCHED_DEFAULT,
SCHED_PRIORITY_MAX -5,
1900,
(px4_main_t)&MulticopterPositionControl::task_main_trampoline,// )% 2 f£
nullptr);
if (_control_task < 0) {
warn("task start failed");
return -errno;
}
return OK;
}
void MulticopterPositionControl::task_main_trampoline(int argc, char *argv[]){
pos_control::g_control->task_main();
}
F2 FoRHEN task_main(), task_main(VREA /G LR A%, BT LATE BEAME 2 I RE I8 AT I 2% A
void MulticopterPositionControl::task_main(){
init #7(Rig1T 1K)
while (!_task_should_exit) {
...... o REUAR B AR HE/ _vel (i) IR /A A T 25
if (_control_mode.flag_control_altitude_enabled | |
_control_mode.flag_control_position_enabled | |
_control_mode.flag_control_climb_rate_enabled | |
_control_mode.flag_control_velocity_enabled) {//3&4s iz 17 Bl 1X AR 23 /e X AN 2414
preesssrogpEEl, RERH. EFHEERN. EAERGIR SRR T e srrrer

control_manual(dt);/ control_offboard(dt);/ control_auto(dt);
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if (!_control_mode.flag_control_manual_enabled && _pos_sp_triplet.current.valid
&& _pos_sp_triplet.current.type == position_setpoint_s::SETPOINT_TYPE_IDLE) {......}
else if (_control_mode.flag_control_manual_enabled
&& _vehicle_status.condition_landed) {......}
else {
...... [ AT A /T A DL R AL ]
...... /] AT EARAAEER D T A5 B TELF (1) _vel_sp, b6 anAR) I BRI 7K P 5 [ ik i 45
113X N T 135 _vel_sp(i)
if (_control_mode.flag_control_climb_rate_enabled || _control_mode.flag_control_velocity enabled) {
if (_control_mode.flag_control_climb_rate_enabled) {......}
if (_control_mode.flag_control_velocity_enabled) {......}
if (Icontrol_vel_enabled_prev && _control_mode.flag_control_velocity_enabled) {......}
math::Vector<3> thrust_sp = vel_err.emult(_params.vel_p) + _vel_err_d.emult(_params.vel_d) +
thrust_int;
JAFE 7TV AL (= )= 22 Pk 22 ) 22 * D+ A 43
if (_pos_sp_triplet.current.type == position_setpoint_s::SETPOINT_TYPE_TAKEOFF
&& | takeoff jumped && ! control_mode.flag_control_manual_enabled) {......}
if (I_control_mode.flag_control_velocity_enabled) {......}
if (I_control_mode.flag_control_climb_rate_enabled) {......}
_vel_z_lp=_vel_z Ip * (1.0f - dt * 8.0f) + dt * 8.0f * _vel(2);//3E B FEICIE IR
_acc_z_lp=_acc_z_lp * (1.0f - dt * 8.0f) + dt * 8.0f * vel_z_change;//3E B I3# & (G JE
if (!_control_mode.flag_control_manual_enabled && pos_sp_triplet.current.valid &&
_pos_sp_triplet.current.type == position_setpoint_s::SETPOINT_TYPE_LAND) {......}
[/7E Ml b B
if (_control_mode.flag_control_velocity_enabled) {......}//FR il i KX EFHR (xy J7 7] H#E 7 BR 1)
if (_control_mode.flag_control_altitude_enabled) {.....}//#ES14M>%, T B
if (thrust_abs > thr_max) {......}//# 1R &
[/ 2 B AL EE, 1535 IE ) thrust_sp
if (_control_mode.flag_control_velocity enabled) {
//body_x. body_y. body_z Ni% & 5 [ 4% 5% HFE ) =N 5l [a) &
body 7z =-thrust sp /thrust abs;//body_z % 2 7715 & {855 M i bR vE AL
y_C(-sinf(_att_sp.yaw_body), cosf(_att_sp.yaw_body), 0.0f);
//y_C A 24T 2 505 (-sin (w1 /), cos (i f),0)
body x =y C%body z;//%& K X FRiz %
body_y =body z % body x;
/****************Fﬁﬁzﬂj R<3[3>QE|§$******************/
/* fill rotation matrix */
for (inti=0;i<3;i++){
R(i, 0) = body_x(i);
R(i, 1) = body_y(i);
R(i, 2) = body_z(i);
}
/****************;{Kj R<3,3>IEK$ copy §é|J_att_sp.R_body[]******************/
memcpy(&_att_sp.R_body[0], R.data, sizeof(_att_sp.R_body));
[ T AR SEHE AR R ABEIUTEH I copy ) att_sp.o_d[j#errrees)
math::Quaternion g_sp;
g_sp.from_dcm(R);
memcpy(&_att_sp.q_d[0], &q_sp.data[0], sizeof(_att_sp.q_d));
JREExex AR R R SRR W E R, W2 log WM, ANRGIEHIHR**/



math::Vector<3> euler = R.to_euler();

_att_sp.roll_body = euler(0);

_att_sp.pitch_body = euler(1);

/lyaw CLZ 11 22 iR da i e
}
else if (!_control_mode.flag_control_manual_enabled) {......}
J 8 R B 0 PE R e 2 ), TSP IR, AR vaw f
/***************ﬁﬁﬂ: Iog, ﬁf@lﬁ]iﬁ**************/
_local_pos_sp.acc_x = thrust_sp(0) * ONE_G;
_local_pos_sp.acc_y = thrust_sp(1) * ONE_G;
_local_pos_sp.acc_z = thrust_sp(2) * ONE_G;

}
Jressseeenly GRFHRELI EF T BSOS local_pos_sp ZH1E, FERAT i Frrrrrsssss/
/* fill local position, velocity and thrust setpoint */
_local_pos_sp.timestamp = hrt_absolute_time();
_local_pos_sp.x =_pos_sp(0);
_local_pos_sp.y =_pos_sp(1);
_local_pos_sp.z=_pos_sp(2);
[ oy — . AL E R RO A (Y )
_local_pos_sp.yaw = _att_sp.yaw_body;
_local_pos_sp.vx = _vel_sp(0);
_local_pos_sp.vy = _vel_sp(1);
_local_pos_sp.vz = _vel_sp(2);
/156 53 5 D B (L) AR TR R PR R A A (I ER )
/* publish local position setpoint */
if (_local_pos_sp_pub != nullptr) {
orb_publish(ORB_ID(vehicle_local_position_setpoint), _local_pos_sp_pub, & local_pos_sp);
} else {
_local_pos_sp_pub = orb_advertise(ORB_ID(vehicle_local_position_setpoint), & local_pos_sp);
}
[rrxexeiangr ]| MBS RTERES] . EE RS RAHCTRFP G A *+rxtkrkin )

if (_control_mode.flag_control_manual_enabled && _control_mode.flag_control_attitude_enabled) {......}
VAl s 2 TP 5 3 /71N =012 ot | NI VA= i8N (S5 T e < ol NS .9 ot ] M DS 1 Tkl
wrrkrkrr sk T DL RIS IR, AEPAT AT S5 B I AT DAREAZAZ ] Hokwdwdwbokex
R B E el | P 2SR S Al O P 1 B eng ) N S e SR AN 3t | Al
o2 TR {FI_att_spreeeeeeaes/
if (!(_control_mode.flag_control_offboard_enabled &&
!(_control_mode.flag_control_position_enabled | |
_control_mode.flag_control_velocity_enabled))) {
if (_att_sp_pub != nullptr) {
orb_publish(_attitude_setpoint_id, _att_sp_pub, & att_sp);
} else if (_attitude_setpoint_id) {
_att_sp_pub = orb_advertise(_attitude_setpoint_id, &_att_sp);
}
WIRAGRAS R, WRAE RGeS M offooard) i fE, NWIA KA RS EME, FNXFER
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reset_int_z_manual = _control_mode.flag_armed && _control_mode.flag_control_manual_enabled

&& ! control_mode.flag_control_climb_rate_enabled;
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FE 7 75 B9 = _run_pos_control/_run_alt_control #r& 47, 1fi_run_pos_control/_run_alt_control Fr &A1 EAE
# J_pos_hold_engaged/_alt_hold_engaged Fn & 47
17 AT #1047 B 5 3 (local_position_estimator 5 # position_estimator_inav /1))
_pos(0) = _local_pos.x;
_pos(1) = _local_pos.y;
if (_params.alt_mode == 1 && _local_pos.dist_bottom_valid) {
_pos(2) =-_local_pos.dist_bottom;
}else {
_pos(2) = _local_pos.z;
1
_vel(0) = _local_pos.vx;
_vel(1) = _local_pos.vy;
if (_params.alt_mode == 1 && _local_pos.dist_bottom_valid) {
_vel(2) =-_local_pos.dist_bottom_rate;
}else {
_vel(2) = _local_pos.vz;

/1R FERI Ry

_vel_err_d(0) = _vel_x_deriv.update(-_vel(0));

_vel_err_d(1) = _vel_y_deriv.update(-_vel(1));

_vel_err_d(2) = _vel_z_deriv.update(-_vel(2));

if (_control_mode.flag_control_altitude_enabled | |
_control_mode.flag_control_position_enabled | |
_control_mode.flag_control_climb_rate_enabled | |
_control_mode.flag_control_velocity_enabled ||
_control_mode.flag_control_acceleration_enabled) {

_run_pos_control = true;//H T AW & 5 FFEZANA, 2408 true WFEESNE, 2408 false NIAS TR EL/NA
_run_alt_control = true;///£ )5 T 2 M U8 L AR 5 251 iy
if (_control_mode.flag_control_manual_enabled) {
/* manual control */
control_manual(dt);
_mode_auto = false;
} else if (_control_mode.flag_control_offboard_enabled) {
/* offboard control */
control_offboard(dt);
_mode_auto = false;
} else {
/* AUTO */
control_auto(dt);



if (_run_pos_control) {
_vel_sp(0) = (_pos_sp(0) - _pos(0)) * _params.pos_p(0);
_vel_sp(1) = (_pos_sp(1) - _pos(1)) * params.pos_p(1);

if (_run_alt_control) {
_vel_sp(2) = (_pos_sp(2) - _pos(2)) * _params.pos_p(2);

void MulticopterPositionControl::control_manual(float dt)
{
//req_vel_sp K H T 1%
math::Vector<3> req_vel_sp; // X,Y in local frame and Z in global (D), in [-1,1] normalized range
req_vel_sp.zero();
if (_control_mode.flag_control_altitude_enabled) {
/* set vertical velocity setpoint with throttle stick */
req_vel_sp(2) = -scale_control(_manual.z - 0.5f, 0.5f, _params.alt_ctl_dz, _params.alt_ctl_dy); // D
}
if (_control_mode.flag_control_position_enabled) {
/* set horizontal velocity setpoint with roll/pitch stick */
reg_vel_sp(0) = _manual.x;
reg_vel_sp(1) = _manual.y;
}
if (_control_mode.flag_control_altitude_enabled) {
/* reset alt setpoint to current altitude if needed */
reset_alt_sp();
}
if (_control_mode.flag_control_position_enabled) {
/* reset position setpoint to current position if needed */
reset_pos_sp();
}
/* limit velocity setpoint */
float req_vel_sp_norm = req_vel_sp.length();
if (req_vel_sp_norm > 1.0f) {
req_vel_sp /=req_vel sp_norm;
}
/* _req_vel_sp scaled to 0..1, scale it to max speed and rotate around yaw */
math::Matrix<3, 3> R_yaw_sp;
R_yaw_sp.from_euler(0.0f, 0.0f, _att_sp.yaw_body);
math::Vector<3> req_vel_sp_scaled = R_yaw_sp * req_vel_sp.emult(
_params.vel_cruise); // in NED and scaled to actual velocity
/*
* assisted velocity mode: user controls velocity, but if velocity is small enough, position
* hold is activated for the corresponding axis
*/
/* horizontal axes */
if (_control_mode.flag_control_position_enabled) {
/* check for pos. hold */



if (fabsf(req_vel_sp(0)) < _params.hold_xy_dz && fabsf(req_vel_sp(1)) < _params.hold_xy_dz) {
[[EFS A REN
if (!_pos_hold_engaged) {
if (_params.hold_max_xy < FLT_EPSILON || (fabsf(_vel(0)) < _params.hold_max_xy
&& fabsf(_vel(1)) < _params.hold_max_xy)) {
/1 KB FE /N T — AN B
_pos_hold_engaged = true;//#E N BIEH], T EANA

} else {

_pos_hold_engaged = false;///NBUE i B4, AT EIMNA

}
} else {
_pos_hold_engaged = false;///NEUE 7 B4, AT EINA
}
/* set requested velocity setpoint */
if (!_pos_hold_engaged) {//ANH0E N BiEH], ATHEINA
_pos_sp(0) = _pos(0);//H 8 {7 & FRBE P B
_pos_sp(1) = _pos(1);// IR E BRBE PR B
_run_pos_control = false; /* request velocity setpoint to be used, instead of position setpoint */
[/ 75 EE AP
_vel_sp(0) = req_vel_sp_scaled(0);// 5 57 {22 i &
_vel_sp(1) = req_vel_sp_scaled(1);// 5 57 {22 i &

}
/* vertical axis */
if (_control_mode.flag_control_altitude_enabled) {
/* check for pos. hold */
if (fabsf(req_vel_sp(2)) < FLT_EPSILON) {
if (!_alt_hold_engaged) {
if (_params.hold_max_z < FLT_EPSILON || fabsf(_vel(2)) < _params.hold_max_z) {
_alt_hold_engaged = true;//#uE AL B 15, 75 EAMA
} else {

_alt_hold_engaged = false;// NG A7 B, AT EINA

}
}else {
_alt_hold_engaged = false;// NG B, AT EANA
}
/* set requested velocity setpoint */
if (I_alt_hold_engaged) {
_run_alt_control = false; /* request velocity setpoint to be used, instead of altitude setpoint */
_vel_sp(2) = req_vel_sp_scaled(2);// 5 57 {22 &
_pos_sp(2) = _pos(2);//31 8 i L BRI S o v JEE

1
i1+ _run_pos_control = true; _run_alt_, control—true — EAESERR T AT FF HAEEE, FrABRIAE 75 E40 R0, A3A
THE ORI WIS 2 BB - A A, R 49k s) 1B e & T LK _run_pos_control =



false;_run_alt_control = false 7 - 45 38 & # il| 4
control_offboard(dt)fll control_auto(dt) /& —F£ K434
control_offboard(dt);
_run_pos_control/_run_alt_control 7] A false B3 A4
control_auto(dt); .

_run_pos_control/_run_alt_control A 245

(RIS R LARE — BSR4 AT AR position(E m)IEINT, CAUEMF sl T, SR fkahiEss, WIS E —EREE
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math::Vector<3>vel_err=_vel sp-_vel;

if (lcontrol_vel_enabled_prev && _control_mode.flag_control_velocity_enabled) {

// choose velocity xyz setpoint such that the resulting thrust setpoint has the direction

// given by the last attitude setpoint

JIHFIE xy R EAE
_vel_sp(0) = _vel(0) + (-PX4_R(_att_sp.R_body, 0, 2) * _att_sp.thrust - thrust_int(0) - _vel_err_d(0) * _params.vel_d(0))
/ _params.vel_p(0);
_vel_sp(1) = _vel(1) + (-PX4_R(_att_sp.R_body, 1, 2) * _att_sp.thrust - thrust_int(1) - _vel _err_d(1) * _params.vel_d(1))
/ _params.vel_p(1);
_vel_sp(2) = _vel(2) + (-PX4_R(_att_sp.R_body, 2, 2) * _att_sp.thrust - thrust_int(2) - _vel_err_d(2) * _params.vel_d(2))
/ _params.vel_p(2);

_vel_sp_prev(0) = _vel_sp(0);

_vel_sp_prev(1) = _vel_sp(1);

_vel_sp_prev(2) = _vel_sp(2);

control_vel_enabled_prev = true;

// compute updated velocity error

/PR IE )5 A3 B2 B0 - S Prodk B2, BROR i iR 22

vel_err=_vel_sp-_vel;

PID A3
math::Vector<3> thrust_sp = vel_err.emult(_params.vel_p) + vel err_d.emult(_params.vel_d) + thrust_int;
[/ D V8 AL (= Y ) =k P8 222 * P+ S 72 (1) 22 * D+ AR )
7
if (_control_mode.flag_control_velocity_enabled && !saturation_xy) {
thrust_int(0) += vel_err(0) * _params.vel_i(0) * dt;
thrust_int(1) += vel_err(1) * _params.vel_i(1) * dt;
}
if (_control_mode.flag_control_climb_rate_enabled && !saturation_z) {
thrust_int(2) +=vel_err(2) * _params.vel_i(2) * dt;
/* protection against flipping on ground when landing */
if (thrust_int(2) > 0.0f) {
thrust_int(2) = 0.0f;






