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(1) ZEYIIEN
float z_est[2] ={0.0f, 0.0f }; // pos, velfloat z_est[2] = {0.0f, 0.0f }; // z T = B . T
float acc[] ={ 0.0f, 0.0f, 0.0f }; //HhEEAKR & (NED) [¥Ilinisk i $i ¥
float acc_bias[] = { 0.0f, 0.0f, 0.0f }; //HLA AL b R BN B w2 &
float corr_baro = 0.0f; // S EIHRIE R EL
(2) HEAE SR E AR, EERE 200 AR KT
bool wait_baro = true;//F >k DXl % A #4510
thread_running = true;
hrt_abstime baro_wait_for_sample_time = hrt_absolute_time();
while (wait_baro && !thread_should_exit) {

int ret = px4_poll(&fds_init[0], 1, 1000);

if (ret<0) {

/* poll error */

else if (ret > 0) {
if (fds_init[0].revents & POLLIN) {
orb_copy(ORB_ID(sensor_combined), sensor_combined_sub, &sensor);
if (baro_init_cnt < baro_init_num) {

if (PX4_ISFINITE(sensor.baro_alt_meter[0])) {
baro_offset += sensor.baro_alt_meter[0];
baro_init_cnt++;

}

} else {
wait_baro = false;// T K DXl A VI EH AL
baro_offset /= (float) baro_init_cnt;

}
}
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sensor.accelerometer_m_s2[0] -=acc_bias[0];
sensor.accelerometer_m_s2[1] -= acc_bias[1];
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sensor.accelerometer_m_s2[2] -=acc_bias[2];
IR A AR R
for (int 1 = 0; i < 3; i++) {

acc[i] = o.0of;

for (int j = 0; j < 3; j++) {

acc[i] += PX4_R(att.R, i, j) * sensor.accelerometer_m_s2[j];

}
HERARFR 2R Y z Bl A s B, BRIk 2k
acc[2] += CONSTANTS_ONE_G; //z %) /7 Al /& Al R 117, B acc[2]=-9.8, FTLAZ /Il CONSTANTS_ONE_G
(4) TR IE R 2L
corr_baro = baro_offset - sensor.baro_alt_meter[0] - z_est[0];
// baro_offset S JE 11 W% &
// sensor.baro_alt_meter[0] S % 11 I{E
/] z_est[0] E— a5 tH B £ 2 b B AL THE
[IERUE SRS R E S bk e 2=
(5) R B A A% ] 9 1
accel_bias_corr[2] -= corr_baro * params.w_z_baro * params.w_z_baro;
(6) A% o) B 4 B RS 2
for (inti=0;i<3;i++) {
float c = 0.0f;
for (intj=0;j<3;j++) {
c += PX4_R(att.R, j, i) * accel_bias_corr[jl;//%% 2% s L42 s F
}
if (PX4_ISFINITE(c)) {
acc_bias[i] += ¢ * params.w_acc_bias * dt;//#55 H T F — X acc #rIE

}
(7) ik B A B v i
inertial_filter_predict(dt, z_est, acc[2]);
void inertial_filter_predict(float dt, float x[2], float acc)
{
if (isfinite(dt)) {
if (lisfinite(acc)) {
acc = 0.0f;

}
x[0] += x[1] * dt + acc * dt * dt / 2.0f;//fi &
x[1] += acc * dt;//i# &

}
(8) UE IR IE REUHAT L IE(ZIRFFIE)
inertial_filter_correct(corr_baro, dt,z_est, 0, params.w_z_baro);
void inertial_filter_correct(float e, float dt, float x[2], int i, float w)
{
if (isfinite(e) && isfinite(w) && isfinite(dt)) {
float ewdt = e * w * dt;// corr_baro* params.w_z_baro* dt,z_est
x[i] += ewdt;//fir B 11
if (i==0){
X[1] += w * ewdt;//iEEHF 1



}
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if (lidar_first) {
lidar_first = false;
lidar_offset = dist_ground + z_est[0];
}
corr_lidar = lidar_offset - dist_ground - z_est[0];
if (use_lidar) {//%c#IIr lidar, JIT LA lidar AR 2640 TR LE
accel_bias_corr[2] -= corr_lidar * params.w_z_lidar * params.w_z_lidar;
}else {
accel_bias_corr[2] -= corr_baro * params.w_z_baro * params.w_z_baro;
}
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(1)ZEAIIR

float z_est[2] = { @.0f, @0.0f }; // zhlmE. WHEZ
float acc[] = { @.0f, 0.0f, 0.0f }; //HiFHALFRAR (NED) [1hmist & £ 4
float acc_bias[] = { @.0f, @.0f, @.0f }; // WUKMANR R FIUINEE R &=

float corr_baro = 0.0f; // D

float corr_gps[3][2] = {
{ 0.0f, 0.0f }, // N (pos, vel)
{ 0.0f, 0.0f }, // E (pos, vel)
{ 0.0f, 0.0f }, // D (pos, vel)
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. float corr_vision[3][2]

=
=

{

0.0f, 0.0f }, // N (pos, vel)
0.0f, 0.0f }, // E (pos, vel)
0.0f, 0.0f }, // D (pos, vel)
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. float corr_mocap[3][1] {
0.0f }, // N (pos)
0.0f }, // E (pos)
0.0f }, // D (pos)
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. float corr_lidar = 0.0f;//4 i &)Y
. float corr_flow[] = { @.0f, @0.0f }; // N E
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. bool gps_valid = false; // GPS is valid

N
Ul

. bool lidar_valid = false; // lidar is valid
. bool flow_valid = false; // flow is valid

N
[e))



27.

28.

29

false)

bool flow_accurate

= false;

bool vision_valid = false;

. bool mocap_valid = false;

// flow should be accurate (this flag not updated if flow_valid ==

// vision is valid

// mocap is valid

@)V UEH BRI B RS, BRI 200 B RO,
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baro_offset += sensor.baro_alt_meter;

baro_offset /= (float) baro_init_cnt;

(3) AL kAR T 5EAT AT 5 B 042 1k AR AR E
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2
3
4
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7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

corr_baro = baro_offset - sensor.baro_alt_meter[0] - z_est[0];

corr_lidar = lidar_offset - dist_ground - z_est[0];

corr_flow[@] = flow_v[@] - x_est[1]; /* velocity correction */

corr_flow[1] = flow_v[1] -

corr_vision[@][@]
corr_vision[1][@]
corr_vision[2][@]
corr_vision[@][1]
corr_vision[1][1]
corr_vision[2][1]
corr_mocap[0][0]
corr_mocap[1][@]
corr_mocap[2][@]
corr_gps[@][@] =
corr_gps[1][e] =
corr_gps[2][0] =
corr_gps[0][1] =
corr_gps[1][1] =
corr_gps[2][1] =

(4) P W72 7R I

vision

vision

vision.

vision
vision
vision
mocap.x
mocap.y

mocap.z

y_est[1];

.X - x_est[@]; /* calculate correction for position */

.y - y est[o];

z - z_est[0];

.vx - x_est[1]; /* calculate correction for velocity */
vy -y est[1];

.vz - z_est[1];

- x_est[0]; /* calculate correction for position */
- y_est[e];
- z_est[0o];

gps_proj[@] - est_buf[est_i][@][@]; /* calculate correction for position */
gps_proj[1] - est_buf[est_i][1][@];
local_pos.ref_alt - alt - est_buf[est_i][2][@];

gps.vel n_m_s - est_buf[est_i][@][1];/* calculate correction for velocity */

gps.vel e m_s - est_buf[est_i][1][1];
gps.vel _d_m_s - est_buf[est_i][2][1];

w_gps_xy = min_eph_epv / fmaxf(min_eph_epv, gps.eph);

w_gps_z = min_eph_epv / fmaxf(min_eph_epv, gps.epv);

if ((flow_valid || lidar_valid) && t > (flow_time + flow_topic_timeout))

if (gps_valid && (t > (gps.timestamp_position + gps_topic_timeout)))

if (vision_valid && (t > (vision.timestamp_boot + vision_topic_timeout)))

if (mocap_valid && (t > (mocap.timestamp_boot + mocap_topic_timeout)))

if (lidar_valid && (t > (lidar_time + lidar_timeout)))

(5) W72 PR — A% Tk
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/* use GPS if it's valid and reference position initialized */

bool use_gps_xy = ref_inited && gps_valid && params.w_xy_gps_p > MIN_VALID W;

bool use _gps_z =

ref_inited && gps_valid && params.w_z_gps_p > MIN_VALID W;

/* use VISION if it's valid and has a valid weight parameter */

bool use_vision_xy = vision_valid && params.w_xy_vision_p > MIN_VALID W;



6. bool use_vision_z = vision_valid && params.w_z_vision_p > MIN_VALID W;

7. /* use MOCAP if it's valid and has a valid weight parameter */

8. bool use_mocap = mocap_valid && params.w_mocap_p > MIN_VALID W && params.att_ext_hdg m == mocap_he
ading; //check if external heading is mocap

9. 1if (params.disable_mocap) { //disable mocap if fake gps is used

10. use_mocap = false;

11. }

12. /* use flow if it's valid and (accurate or no GPS available) */

13. bool use_flow = flow_valid &% (flow_accurate || l!use_gps_xy);

14. /* use LIDAR if it's valid and lidar altitude estimation is enabled */

15. use_lidar = lidar_valid && params.enable_lidar_alt_est;

(6) T ALE

float flow_gq = flow.quality / 255.0f;
float flow_qg_weight = (flow_qg - params.flow_g_min) / (1.0f - params.flow_qg_min);
w_flow = PX4_R(att.R, 2, 2) * flow_qg_weight / fmaxf(1.0f, flow_dist);
if (!flow_accurate) {
w_flow *= 0.05f;

float W_XYy_gps_p = params.w_Xy_gps_p & W_gps_Xy;
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float w_xy_gps_v = params.w_xy_gps_Vv * w_gps_xy;

=
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. float w_z_gps_p = params.w_z_gps_p * w_gps_z;

=
=

. float w_z_gps_v = params.w_z_gps_v * w_gps_z;

[
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. float w_xy_vision_p = params.w_xy_vision_p;

=
S

. float w_xy_vision_v = params.w_xy_vision_v;

=
Ul

. float w_z_vision_p = params.w_z_vision_p;

[
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. float w_mocap_p = params.w_mocap_p;

=
00

. /* reduce GPS weight if optical flow is good */
. if (use_flow && flow_accurate) {

N =
® O

W_Xy_gps_p *= params.w_gps_flow;

N
[

W_Xy_gps_Vv *= params.w_gps_flow;

N
N

-}

. /* baro offset correction */

NN
2w

. if (use_gps_z) {

N
Ul

float offs_corr = corr_gps[2][@] * w_z_gps_p * dt;

N
(o))

baro_offset += offs_corr;

N
~N

corr_baro += offs_corr;

N
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-}
. /* accelerometer bias correction for GPS (use buffered rotation matrix) */
. float accel_bias_corr[3] = { @.0f, 0.0f, 0.0f };

w N
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1. if (use_gps_xy) {
2. accel _bias_corr[@] -= corr_gps[@][0] * w_Xxy_gps_p * w_Xxy_gps_p;
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11.
12.
13.
14.
15.
16.
17.
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19.
20.
21.
22.
23.
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29.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.

accel _bias_corr[@] -= corr_gps[@][1] * w_xy_gps_v;
accel_bias_corr[1] -= corr_gps[1][0] * w_xy_gps_p * w_xy_gps_p;

accel _bias_corr[1] -= corr_gps[1][1] * w_xy_gps_v;

if (use_gps_z) {
accel _bias_corr[2] -= corr_gps[2][0] * w_z_gps_p * w_z_gps_p;

accel _bias_corr[2] -= corr_gps[2][1] * w_z_gps_v;

/* transform error vector from NED frame to body frame */
for (int i = 0; 1 < 3; i++) {

float ¢ = @.0f;

for (int j = 0; j < 3; j++) {

c += R_gps[j][i] * accel_bias_corr[j];

if (PX4_ISFINITE(c)) {

acc_bias[i] += c * params.w_acc_bias * dt;

/* accelerometer bias correction for VISION (use buffered rotation matrix) */

accel_bias_corr[@] = 0.0f;
accel _bias_corr[1l] = 0.0f;
accel_bias_corr[2] = 0.0f;

if (use_vision_xy) {

accel_bias_corr[@] -= corr_vision[@][@] * w_xy_vision_p * w_xy_vision_p;
accel_bias_corr[@] -= corr_vision[@][1] * w_xy_vision_v;
accel_bias_corr[1] -= corr_vision[1][@] * w_xy_vision_p * w_xy_vision_p;
accel_bias_corr[1] -= corr_vision[1][1] * w_xy_vision_v;

if (use_vision_z) {

accel_bias_corr[2] -= corr_vision[2][@] * w_z_vision_p * w_z_vision_p;

/* accelerometer bias correction for MOCAP (use buffered rotation matrix) */

accel _bias_corr[0] = 0.0f;

accel bias_corr[1] = 0.0f;

accel _bias_corr[2] = 0.0f;

if (use_mocap) {
accel_bias_corr[@] -= corr_mocap[@][@0] * w_mocap_p * w_mocap_p;
accel _bias_corr[1] -= corr_mocap[1][@] * w_mocap_p * w_mocap_p;
accel _bias_corr[2] -= corr_mocap[2][@0] * w_mocap_p * w_mocap_p;



52.
53. /* transform error vector from NED frame to body frame */

54. for (int i = @; i < 3; i++) {

55. float ¢ = @.0f;

56.

57. for (int j = 0; j < 3; j++) {

58. c += PX4_R(att.R, j, i) * accel_bias_corr[j];
59. }

60.

61. if (PX4_ISFINITE(c)) {

62. acc_bias[i] += c * params.w_acc_bias * dt;
63. }

64. }

65.

66. /* accelerometer bias correction for flow and baro (assume that there is no delay) */
67. accel_bias_corr[0] 0.0f;
68. accel_bias_corr[1l] = @.0f;

69. accel_bias_corr[2] = 0.0f;

70.

71. if (use_flow) {

72. accel_bias_corr[@] -= corr_flow[@] * params.w_xy_ flow;

73. accel_bias_corr[1] -= corr_flow[1] * params.w_xy_flow;

74. }

75.

76. if (use_lidar) {

77. accel_bias_corr[2] -= corr_lidar * params.w_z_lidar * params.w_z_lidar;
78. } else {

79. accel _bias_corr[2] -= corr_baro * params.w_z_baro * params.w_z_baro;
80. }

81.

82. /* transform error vector from NED frame to body frame */

83. for (int i = 0; 1 < 3; i++) {

84. float c = 0.0f;

85.

86. for (int j = 0; j < 3; j++) {

87. Cc += PX4_R(att.R, j, i) * accel_bias_corr[j];
88. }

89.

9%0. if (PX4_ISFINITE(c)) {

91. acc_bias[i] += c * params.w_acc_bias * dt;
92. }

93. }

X B 2201 acc_bias[|H T THFE 7 (500 17 /£ 4)

1. /* sensor combined */

2. orb_check(sensor_combined_sub, &updated);
3.

4. if (updated) {



5 orb_copy(ORB_ID(sensor_combined), sensor_combined_sub, &sensor);
6

7. if (sensor.accelerometer_timestamp[@] != accel_timestamp) {

8 if (att.R_valid) {

9 /* correct accel bias */

10. sensor.accelerometer_m_s2[@] -= acc_bias[0];

11. sensor.accelerometer_m_s2[1] -= acc_bias[1];

12. sensor.accelerometer_m_s2[2] -= acc_bias[2];

13.

14. /* transform acceleration vector from body frame to NED frame */
15. for (int i = 0; i < 3; i++) {

16. acc[i] = @.0f;

17.

18. for (int j = 0; j < 3; j++) {

19. acc[i] += PX4_R(att.R, i, j) * sensor.accelerometer_m_s2[j];
20. }

21. }

22.

23. acc[2] += CONSTANTS_ONE_G;

24.

25. } else {

26. memset(acc, @, sizeof(acc));

27. }

28.

29. accel_timestamp = sensor.accelerometer_timestamp[0];

30. accel_updates++;

31. }

XRAGRMEIESS RIS, 2 )5 I B AT — Ik AR 45 B T A B
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1. /* inertial filter prediction for altitude */
2. if (can_estimate_xy) {
3. {
4. inertial_filter_predict(dt, x_est, acc[@]);
5. inertial_filter_predict(dt, y_est, acc[1]);
6. }
7. inertial_filter_predict(dt, z_est, acc[2]);

BRI HUE AT
1. void inertial_filter_predict(float dt, float x[2], float acc)
2. {
3 if (isfinite(dt)) {
4. if (lisfinite(acc)) {
5 acc = 0.0f;
6 }
7 x[@] += x[1] * dt + acc * dt * dt / 2.0f;



8. x[1] += acc * dt;
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1. /* inertial filter correction for altitude */

2. if (use_lidar) {

3 inertial_filter_correct(corr_lidar, dt, z_est, @, params.w_z_lidar);

4. } else {

5. inertial_filter_correct(corr_baro, dt, z_est, 0, params.w_z_baro);

6. }

7. if (use_gps_z) {

8 epv = fminf(epv, gps.epv);

9 inertial_filter_correct(corr_gps[2][@], dt, z_est, @, w_z gps_p);

10. inertial_filter_correct(corr_gps[2][1], dt, z_est, 1, w_z gps_vVv);

11. }

12. if (use_vision_z) {

13. epv = fminf(epv, epv_vision);

14. inertial_filter_correct(corr_vision[2][@], dt, z_est, O, w_z_vision_p);
15. }

16. if (use_mocap) {

17. epv = fminf(epv, epv_mocap);

18. inertial_filter_correct(corr_mocap[2][@], dt, z_est, @, w_mocap_p);

19. }

20. if (can_estimate_xy) {

21. /* inertial filter correction for position */

22. if (use_flow) {

23. eph = fminf(eph, eph_flow);

24. inertial_filter_correct(corr_flow[@], dt, x_est, 1, params.w_xy flow * w_flow);
25. inertial_filter_correct(corr_flow[1], dt, y_est, 1, params.w_xy flow * w_flow);
26. }

27. if (use_gps_xy) {

28. eph = fminf(eph, gps.eph);

29. inertial_filter_correct(corr_gps[0][0], dt, x_est, @, w_xy_gps_p);

30. inertial_filter_correct(corr_gps[1][0], dt, y_est, @0, w_xy_gps_p);

31. if (gps.vel_ned_valid && t < gps.timestamp_velocity + gps_topic_timeout) {
32. inertial_filter_correct(corr_gps[0][1], dt, x_est, 1, w_xy_gps_v);
33. inertial_filter_correct(corr_gps[1][1], dt, y_est, 1, w_xy_gps_v);
34, }

35. }

36. if (use_vision_xy) {

37. eph = fminf(eph, eph_vision);

38. inertial_filter_correct(corr_vision[@][@], dt, x_est, @, w_xy vision_p);
39. inertial_filter_correct(corr_vision[1][@], dt, y_est, @, w_xy vision_p);
40. if (w_xy_vision_v > MIN_VALID W) {

41. inertial_filter_correct(corr_vision[@][1], dt, x_est, 1, w_xy_vision_v);



42. inertial_filter_correct(corr_vision[1][1], dt, y_est, 1, w_xy vision_v);

43, }

44. }

45, if (use_mocap) {

46. eph = fminf(eph, eph_mocap);

47. inertial_filter_correct(corr_mocap[@][0], dt, x_est, ©, w_mocap_p);
48. inertial_filter_correct(corr_mocap[1][@], dt, y_est, ©, w_mocap_p);
49, }

50. }

51. /* run terrain estimator */

52. terrain_estimator.predict(dt, &att, &sensor, &lidar);
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e RIBIERB: dt AN, x[2]/2 2/ float BRI, x[0]AME, x[1]REE;
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void inertial_filter_correct(float e, float dt, float x[2], int i, float w)
{
if (isfinite(e) && isfinite(w) && isfinite(dt)) {
float ewdt = e * w * dt;

x[1i] += ewdt;

if (i ==0) {

x[1] += w * ewdt;
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10. kA5

/* publish local position */

local_pos.xy_valid = can_estimate_xy;
local_pos.v_xy_valid = can_estimate_xy;
local_pos.xy_global = local_pos.xy_valid && use_gps_xy;
local_pos.z_global = local_pos.z_valid && use_gps_z;
local_pos.x = x_est[0];

local_pos.vx = x_est[1];

local_pos.y =y _est[0];
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local_pos.vy = y_est[1];

=
(]

. local_pos.z = z_est[9];

=
=

. local_pos.vz = z_est[1];

=
N

. local_pos.yaw = att.yaw;

=
w

. local_pos.dist_bottom_valid = dist_bottom_valid;

=
'S

. local_pos.eph = eph;

=
v

. local_pos.epv = epv;

=
o))
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18.
19.
20.
21.
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49.
50.
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53.
54.
55.
56.
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58.

59.
60.
61.
62.

if (local_pos.dist_bottom_valid) {

local_pos.dist_bottom = dist_ground;
local_pos.dist_bottom_rate = - z_est[1];
}
local_pos.timestamp = t;

orb_publish(ORB_ID(vehicle_local_position), vehicle_local_position_pub, &local_pos);

if (local_pos.xy_global && local_pos.z_global) {
/* publish global position */
global pos.timestamp = t;

global_pos.time_utc_usec = gps.time_utc_usec;

double est_lat, est_lon;

map_projection_reproject(&ref, local_pos.x, local_pos.y, &est_lat, &est_lon);

global_pos.lat = est_lat;
global_pos.lon = est_lon;

global_pos.alt = local_pos.ref_alt - local_pos.z;
global _pos.vel n = local_pos.vx;
global_pos.vel e = local_pos.vy;
global pos.vel d = local pos.vz;

global_pos.yaw = local_pos.yaw;

global_pos.eph = eph;
global_pos.epv = epv;

if (terrain_estimator.is_valid()) {
global _pos.terrain_alt = global_pos.alt - terrain_estimator.get_distance_to_ground();

global_pos.terrain_alt_valid = true;

} else {

global_pos.terrain_alt_valid = false;

global_pos.pressure_alt = sensor.baro_alt_meter[0];

if (vehicle_global_position_pub == NULL) {

vehicle_global _position_pub = orb_advertise(ORB_ID(vehicle_global position), &global_pos);

} else {
orb_publish(ORB_ID(vehicle_global position), vehicle_global_position_pub, &global_pos);
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1. /* optical flow */

2. orb_check(optical_ flow_sub, &updated);

3.

4. if (updated && lidar_valid) {

5. orb_copy(ORB_ID(optical flow), optical flow_sub, &flow);

6.

7. flow_time = t;

8. float flow_q = flow.quality / 255.0f;

9. //0<flow.quality<255

10. //qual = (uint8_t)(meancount * 255 / (NUM_BLOCKS*NUM_BLOCKS));

11. /7% 2 Wl EHR T B i) i

12. float dist_bottom = lidar.current_distance;/ /I 75 (1) H 5

13. / /BT B 5> 20cm@&F Low. quality > -/ ME&&PX4_R(att.R, 2, 2) > 0.7f(AHEH4=R)

14. if (dist_bottom > flow_min_dist && flow_q > params.flow_qg _min && PX4_R(att.R, 2, 2) > 0.7f) {

15. /* distance to surface */

16. //float flow _dist = dist_bottom / PX4_R(att.R, 2, 2); //use this if using sonar

17. float flow_dist = dist_bottom; //use this if using lidar

18.

19. /* check if flow if too large for accurate measurements */

20. /* calculate estimated velocity in body frame */

21. float body v _est[2] = { 9.0f, 0.0f };

22. for (int i = 0; i < 2; i++) {

23. body v_est[i] = PX4_R(att.R, @, i) * x_est[1] + PX4_R(att.R, 1, i) * y_est[1] + PX4_R(
att.R, 2, i) * z_est[1];

24. /* FEREFERELE 1,2 FI* AR xyz BRI =LK xy BT I R R

25. * x_est[]/&HrIE J5 1

26. */

27. }

28.

29. /* set this flag if flow should be accurate according to current velocity and attitude rat
e estimate */

30. flow_accurate = fabsf(body _v_est[1] / flow_dist - att.rollspeed) < max_flow &&

31. fabsf(body_v_est[0] / flow_dist + att.pitchspeed) < max_flow;

32. /* flow_accurate JJWr Gk 7S 1

33. * Xy HHLAACH R / PR RS = B4 L

34. * B A IR T - RIS R AR R R <A BRI, REIRERE T

35. */

36.

37. /*calculate offset of flow-gyro using already calibrated gyro from autopilot*/

38. flow_gyrospeed[0] = flow.gyro_x_rate_integral / (float)flow.integration_timespan * 1000000
.0f;

39. flow_gyrospeed[1] = flow.gyro_y rate_integral / (float)flow.integration_timespan * 1000000

.0f;
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71.
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75.
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78.

.0f;

flow_gyrospeed[2] = flow.gyro_z_rate_integral / (float)flow.integration_timespan * 1000000

//moving average

/ 1 BN E IR

if (n_flow >= 100) {
gyro_offset_filtered[0]
gyro_offset_filtered[1]
gyro_offset_filtered[2]
n_flow = 0;

flow_gyrospeed_filtered[0]
flow_gyrospeed_filtered[1]
flow_gyrospeed_filtered[2]

att_gyrospeed_filtered[@]

att_gyrospeed_filtered[1]

att_gyrospeed_filtered[2]

} else {

flow_gyrospeed_filtered[0]

/ (n_flow + 1);

flow_gyrospeed_filtered[1]

/ (n_flow + 1);

flow_gyrospeed_filtered[2]

/ (n_flow + 1);

att_gyrospeed_filtered[0]

_flow + 1);
att_gyrospeed_filtered[1]
flow + 1);
att_gyrospeed_filtered[2]
low + 1);
n_flow++;
}

)s

.F
.F
.F

low_gyrospeed_filtered[@] - att_gyrospeed_filtered[0O];
low_gyrospeed_filtered[1] - att_gyrospeed_filtered[1];
low_gyrospeed_filtered[2] - att_gyrospeed_filtered[2];

= 0.0f;
0.0f;
0.0f;
0.0f;
0.0f;
0.0f;

(flow_gyrospeed[@] + n_flow * flow_gyrospeed_filtered[0])

(flow_gyrospeed[1] + n_flow * flow_gyrospeed_filtered[1])

= (flow_gyrospeed[2] + n_flow * flow_gyrospeed_filtered[2])

(att.pitchspeed + n_flow * att_gyrospeed_filtered[@]) / (n

(att.rollspeed + n_flow * att_gyrospeed_filtered[1]) / (n_

(att.yawspeed + n_flow * att_gyrospeed_filtered[2]) / (n_f

/*yaw compensation (flow sensor is not in center of rotation) -> params in QGC*/

//yaw J7 [

yaw_comp[@] = - params.flow_module_offset_y * (flow_gyrospeed[2] - gyro_offset_filtered[2]

yaw_comp[1]

params.flow_module_offset_x * (flow_gyrospeed[2] - gyro_offset_filtered[2]);

/* flow_gyrospeed[2 ]Gt FiS ) z Gl Al ik fE
* gyro_offset_filtered[2 DGyt BRI z Sl ff 18R T M8 - KA IAR I z Sl Aol B T 38
* flow_gyrospeed[2]-gyro_offset_filtered[2]= KIZ () z 4liffi ek fiE

*/

/* convert raw flow to angular flow (rad/s) */

/1P GIR A B
float flow_ang[2];
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119.

/* check for vehicle rates setpoint - it below threshold -> dont subtract -> better hover

*/

orb_check(vehicle_rate_sp_sub, &updated);
if (updated)

orb_copy(ORB_ID(vehicle_rates_setpoint), vehicle_rate_sp_sub, &rates_setpoint);

double rate_threshold = 0.15f;
//pitch J7 1A A <N BIME, A pitch fEERIHME
if (fabs(rates_setpoint.pitch) < rate_threshold) {

//warnx("[inav] test ohne comp");

flow_ang[@] = (flow.pixel_flow_x_integral / (float)flow.integration_timespan * 1000000

.0f) * params.flow_k;//for now the flow has to be scaled (to small)

}

//pitch J7 1A AR B ST BIE, 2 pitch MEERIHME

else {

integration_

//warnx("[inav] test mit comp");
//calculate flow [rad/s] and compensate for rotations (and offset of flow-gyro)
flow_ang[@] = ((flow.pixel_flow_x_integral - flow.gyro_x_rate_integral) / (float)flow.
timespan * 1000000.0f

+ gyro_offset_filtered[@]) * params.flow_k;//for now the flow has to be sca

led (to small)

}

if (fabs(rates_setpoint.roll) < rate_threshold) {

flow_ang[1l] = (flow.pixel_flow_y_integral / (float)flow.integration_timespan * 1000000

.0f) * params.flow_k;//for now the flow has to be scaled (to small)

}
/*

*

flow.integration_timespan

B 2 MTEMRI BN T 22 ROAR 23, RN TR BOR: T2C SO IR A
accumulation timespan in microseconds

pixflow main.c

uint32_t deltatime = (get_boot_time_us() - lasttime);

integration_timespan += deltatime;

*/

/*
*
*
*

*

flow.pixel_flow_y_integral

T2C BEBOGIR A 1) B A AR 2 Wit R 8] R R
accumulated optical flow in radians around y axis
pixflow main.c

accumulated_flow_x += pixel_flow_y/focal length_px * 1.0f; //rad axis swapped to align

x flow around y axis

*

x B sl B (B )/ FEBE =91

*/

/*

flow_ang[]/&[rad/s], JGHUALFS AR RHIRE FEFR LA (8] * /

else {

//calculate flow [rad/s] and compensate for rotations (and offset of flow-gyro)

flow_ang[1] = ((flow.pixel_flow_y_integral - flow.gyro_y_rate_integral) / (float)flow

.integration_timespan * 1000000.0f

+ gyro_offset_filtered[1]) * params.flow_k;//for now the flow has to be sc

aled (to small)



120. }

121.

122. /* flow measurements vector */

123. float flow_m[3];

124. if (fabs(rates_setpoint.yaw) < rate_threshold) {

125. flow m[@] = -flow_ang[@] * flow_dist;// ik & *Fh 5=y #uk fF

126. flow_m[1] = -flow_ang[1] * flow_dist;

127. } else {

128. flow_m[@] = -flow_ang[@] * flow_dist - yaw_comp[@] * params.flow_k;

129. flow m[1] = -flow_ang[1] * flow_dist - yaw_comp[1l] * params.flow_k;

130. }

131. flow m[2] = z_est[1];

132.

133. /* velocity in NED */

134. float flow_v[2] = { @.0f, 0.0f };

135.

136. /* project measurements vector to NED basis, skip Z component */

137. for (int i = 0; i < 2; i++) {

138. for (int j = 0; j < 3; j++) {

139. flow_v[i] += PX4_R(att.R, i, ) * flow_m[31;//MHLAALRRIEH A ARIBALER, i Y
5 xyz ek, i=e,1, IELFBkid z fl

140. }

141. }

142.

143. /* velocity correction */

144. corr_flow[@] = flow_v[@] - x_est[1];

145. corr_flow[1] = flow_v[1] - y_est[1];

146. /* adjust correction weight */

147. float flow_qg_weight = (flow_g - params.flow_g_min) / (1.0f - params.flow_q_min);//(JtiilL
Fe i - B DIk AROG TR ILAC AR ) / (1- B> ik bt iRt LR £ )

148. w_flow = PX4_R(att.R, 2, 2) * flow_qg_weight / fmaxf(l.ef, flow_dist);//X4_R(att.R, 2, 2)
} cosA*cosB [

149.

150.

151. /* if flow is not accurate, reduce weight for it */

152. // TODO make this more fuzzy

153, if (!flow_accurate) {//#5JEANATH]

154. w_flow *= 0.05f;

155. }

156.

157. /* under ideal conditions, on 1m distance assume EPH = 1@cm */

158. eph_flow = 0.1f / w_flow;

159.

160. flow_valid = true;

161.

162. } else {

163. w_flow = 0.0f;

164. flow_valid = false;

165. }



166.
167. flow_updates++;
168. }



