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—. Flight control principle
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Update of intelligent control system

Chip(brain) IMU(cerebellum)
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Main programs components of FC software

TPS: Responsible for task management and
communication with APP on behalf of devices;

NAV : Responsible for processing sensor data (forward
radar), making decision calculation (obstacle avoidance,

two-point planning, etc;

Spray . Responsible for managing spraying and
spreading system, including spraying and spreading
business and faluty management;

BMS : Manage the battery module;

Router : Manage the communication between the Chip
and IMU ;

Xnet . Responsible for network communication
management at service level;

DLS : Responsible for data loop management;

Chip(brain)
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Flight control process of Drone AAG
Motor RPM change
¥
Motor lift change
'
Drone attitude change
|
Applied force on body
}
Velocity change
!

Drone position
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clockwise Forward counter clockwise (1E
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During the normal flight of Drone according to Newton's
third law - force and reaction , while the motor drives the

propeller to rotate, the propeller will also bring torque to
the motor in the opposite direction of rotation.
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Ta rget parameters
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Feedback Control Principle of Flight Control

> “ —> ESC control signal

Measurement parameters

Power Execution

Drong state

Vv

Sensor

)
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Method for calculating velocity in flight control

Fusion velocity

| GPS north velocity | [ North velocity } T

AHRS north velocity

GPS east veloaty

GPS velocity |

! '| East velocity l T

I AHRS east velocity }

*| GPS vertical velocity

»| Vertical velocity

|

GPS course
| course I 1
| Pradicted course |
AMRS horizontal velocity |
| AHRS velocity

AHRS vertical velocity

Horizontal velocity can be divided into east velocity and north velocity

yaw
GPS horizontal velocity+AHRS horizontal velocity mmmmmm) horizontal velocity
After fusion
GPS vertical velocity+AHRS vertical velocity ) Vertical velocity
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Basic flight control operating principles diagram
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XA COM
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@DFlight control resolving principle

@What are the target state parameters,
measured state parameters and actual
state parameters?

®What is the relationship among
position loop, velocity loop and attitude
loop?

*The motion parameters measured by
UAV are not necessarily equal to the
actual motion parameters of UAV.
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Detailed control relationship for

Drone

Target position > Control speed Control attitude
Measured position Measured velocity Measured attitude
Horizontal GPS Terainfollow Fusion [ MU
position Height ing height vertical horizontal horizontal Yaw pitch Roll
I welocity welocity velocity
B I__’_ ________________________________________________________________________________________________
Terrain Terrain
e GPS IMU GPS IMU Sensor
module module
| A 1 ] ‘
/]
Horizontal Vertical Vertical Horizontal "
iti o Yaw Pitch Roll
position position wvelocity velocity [

L

I

Actual position
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Actual velocity
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Actual attitude

Flight control
resloving

ESC power

Motor

response
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i Chart 7 Distance Tools

-/ o

- Route

~—Basic parameters
Batter : 518540 V
27.90 V

2025-08-19 20:31:13

80

2025-08-19 20:31:31

-1.10°/s
-0.60 °/s

1.20°%s

~Motor Output and Speed
r One Output 4563 %
45.63 %
50.75 %

48.75 %

1162 r/min
1138 r/min
1238 r/min

1200 r/min

Curent longitude

16458 m

113.6245725

31.0738564

128.46 m

113.6259133

31.0737308

¥ Legend
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~Actuation Parameters

e Mission Mode

tch Open

peration Segment

Undefined

Aileron: 0% Elevator: 0
% Throttle: 0 % Rudder:
0%

RC Application

In Flight (Event Code8

)
c... K NERSE

e

none
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Flight Controller Sortie Parameters [ Flight Controller ID - 3030302E3030303030302C32 ] SRR

Module Merge Type: &3 Fla log, BriEthiEEdEam Module display timestamp type: a logfisdiaE;

a vcontrol_store, the module is not added to the chart

3.1, 3.2, 3.3) (v-series), rc_data store (5.1}, a fcextern _store (7.1), tps2 data store {7.4), nav_data_store

Usage Guide >
(1) Flight status position >
(2} Positioning system >
(3) Gear related >
(4) Dynamic execution >
(5) Posture and control >
(6) Speed >
(7) Location >
(8) Sensors >
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Sortie information

Mission
service

2024-05-27 19:24:22
Application status

APP command

Instruction reply
Mission information

Group 1D No data

Task ID ece51245417b4090800b3845d39f
60a

Subtas ece51245417b4090800b3845d39f
60a

Task type

Mission source APP
Task execution app [ "spread” ]
Build time 1716809047077
Route type Round-trip routes

User ID 0194BF82-2B6B-C698-2052-21DE6
A51893A

Platform task information

Waypo Use the global configuration para
int con meters

figurati

on mo

£ PN
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remote control is offiine

il chart  (J Ranging

Route

1T UL B U B aau

The motor has tw 37.50 %

Motor three outputs 37.50 %

The motor has four outpu 37.50 %

ts

11
@ abnormal  {} legend & Help & operator

EEE VT

986r/min

motor has three spe 994r/min

The motor has four spee 979r/min
ds

Position and speed

RTK positioning status
RTK satellite numbers
RTK delay

Hover eror

route error
RTK height Om
Ground-like height 0.00 m

ity (positive in 0 m/s

f the take-of 153.029 m

Take-off point longit 122.9274566
ude

Latitude of the take-o 45.5890239

ff point

Distance from take-off poi 1.78 m
nt

Current longitude 122.9274562
Current latitude 455890079

Honzontal speed 0.01 m/s

Execution parameters

Working mode Mission mode

Obstacl Open the obstacle avoid
e avoida ance

nce mo

de

Current flight No flight segments

segment
Current execution way

Distance to obsta

y ahead

Starting self-test (event ¢
ode: 8224)

Control is in the flight co
ntroller

0.00 m

Target p  There is no next waypoin
oint dist tdata

ance

00:00/00:21 D O

reviousnext
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1. Power system issues

8.2 Accelerometer peak peak

Vibration (G)

4245+
40+

30+

20
ale

e
10+

«is

ew in full scres

B zcceleration Z-axis peak-to-peak

Zoom the x-axiy
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ownload image

210+
-131-
0 00:00.5 00:01.0
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Autoscaling Reset the chart
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Sortie information

Mission
service

2024-05-27 19:24:27

Application status
APP command

Instruction reply

Mission information

Group ID Mo data

Task ID ece51245417b4090800b3845d3f9f
60a

Subtas ece51245417b4090800b3845d3fof
k1D 60a

Task type Sow
Mission source APP
Task execution app [ "spread” ]
Build time 1716809047077
Route type Round-trip routes

User ID 0194BF82-2B6B-C698-2052-21DE6
A51893A

Platform task information

Waypo Use the global configuration para
int con meters

figurati

on mo
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The re

mote conirol is offline

ill chart § Ranging

Route

data

11
@ zbnormal 4} legend £ Help & operator

~Basic parameters

Sortie|  ece51245417b4090800b
D 3845d39f60a_199 1

Sortie r yer 1991
Flight frame 14

GNSS time  2024-05-27 19:24:45.2

Battery voltage 50.60 V

ADC sampling voltage 23.50V

UTC time 2024-05-27 19:24:27

~Stance angle
Pitch angle 0.10*
Roll angle -0.80 °

L Integrate heading angles  B7.70 °

pitch velocity 0.00 °fs
Roll angular velocity 0.00 °/s

Heading angular velocity -U.2U /s

~motor output and speed

The motor is output 58.88 %

The motor has two outpu 60.13 %

Motor three outputs 60.25 %

The motor has four outpu 58.632 %

One speed of the moto 1368r/min
|'

The motor has two spe 1372r/min
eds

The motor has three sp 1285r/min
eeds

The motor has four spe 1344r/min

Docitiom and cnannd
COIL AN S EEsn

RTK positioning status

RTK satellite numbers

RTK delay

Hover emor

route error

RTK hei

Take-off point longit 122.9274562
ude

Latitude of the take-off 45.589008
point

Distance from take-off poi 0.01 m

nt longitude 122.9274563
45.589008
Horizontal speed 0.00 m/s

00:05/00:21 o G

reviousnext
rame frame
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186324P18222408V3IHS2

14,4203 {Duration: 00: 7
Bartery 1; 1297405REIH2 (vI1.0.2)
Banery 3 179740515 (W T1.02

P150 2024
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Attitude measurement and control

5.3 Attitude Measurement and Control Foll spaling -
Angle (degrees) B =iich angie [ pitch control rollangle [ Roll control
26.59
20 —
10+
8 o1 Do AN il =4 o ) ' s
S | I . e r h 1 iy aad 1 | \ ¥ e
X _ ' |
" 04 | | .
-20 4
-2293 -
0 0 00:255 00:509 01:169 01424 02079 02:334 02:589 03:244 03499 04:155 04410 05064 05324 0
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Terrain-following radar altitude data

il Chart § Distance Tools # Route {F Legend

-10.20 %/s

-10.60 °/s

—Motor Output and Speed
4413 % i 1017 r/min
56.13 % I 1322 r/min
1076 r/min

1120 r/min

217287 m
-88.807045
40.5314546

1.12m
-88.807034
40.531449

1.81 mfs

tuation Parameters

Mission Mode L In Fight {Event Code:8

272)

e ( i e... G MERSEST

Time: 2025-07-28 03:51:06

®®®X'] 23:22/32:15 ° O G Google Map Vector Map Bing Map

Prev Next

B o 1
@
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3. Positioning system issues

03:46:56

K26

@ Number of Satellites for Main Antenna 25
2.4 Satellites for Left and Right Antennas ® Number of Satellites for Secondary Antenna 25
@ Number of Satellites for Main Antenna 88 Number of Satellites for Secondary Antenna Positioning M Positioning Mode for Main Antenna 42
" I Distance Between Left and Right Antennas @ Currently Used Antenna ® Positioning Mode for Secondary Antenna 4
T n - -
20 | i ® Distance Between Left and Right Antennas  5.5678
Pl A" A — 0 Ty " wg==7 i _ @ Currently Used Antenna 11}
| -ﬂ"\” 1 o l" - '"r -
. | " ]
% | i}'"-" M | | |
15 W : [ 4m
10 i T : i et Y WY A 2Zm
T e A A ] =S\ b .-r -I:\\IJ"‘" N .L‘k'\, Ty l'“--"""" ' ,_.;f::i-"' _\" -
" - v o e e A = ] i =0 1 0m ~ —"

03:30:14  03:31:31 03:32:47 03:35:11 03:36:28 03:37:44  03:39:01 03:41:28 03:42:45 03:44:01
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03:45:18 03:47:35 03:48:52 03:50:08 03:51:25 03:53:49 03:55:05
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Signal-to-Noise Ratio(SNR)

CFEL @RS LY @R CPSLY SN GRORASS LY 0 GLOMASS LY I GLOMASS LS
GAUEC L1 [ CALLEDLY g GAULETLY [ ERDOUL OO L2 B LY

\iaasd 1R [Frret] T

Prwsarmn rama: 2004-00-30 K156
GLOMASS
(=N (&

-
1

BEDOU

i wiai

B o i ey X
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Flight Data Analysis Process

Reconstruct Check |dentify Draw
Flight Path Parameters Compare Data Anomalies Conclusions

< X o X Ol

v
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1. Reconstruct the flight path

Scroll through the log to determine at which stage the incident occurred (takeoff / operation / return /
manual flight).

A 75 XAG Cloud

A Route £F Legend —

| = = S =0 3 | 2150 m

o § i 12 -8B.807045
405314546

: fP.. 112m

-88.807034

40531449

1.81 m/s
BAKLJ62SMMMB27WZ2RAFUZUW 20 .

250728033000 _20250728040000.lcg

In Flight (Event Code:8

TS NIRRT ST

GNSS Altitude Hold

—Remote Controller

025-07-28 03:51:01

ta S... Dual Control Series wit
hout Display
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2+ Check parameters

Look at the corresponding stage’ s altitude mode (RTK fixed altitude / terrain following), set
altitude/speed, and whether obstacle avoidance was enabled.

—Position and Velocity

single Home altitud 217287 m

i 124 Home longitu: -B8.807045

Home latitude 40.5314546

Distance from Takeoff P... 1.12m

Track Error Curent longitude -B8.807034
RTEK Altitud Current latitude 40.531449
Terrain Following Altitude 7.23 m Hornzontal speed 1.81 m/fs

Vertical Velooty(posi... -0.26 m/s

—Actuation Parameters

Operating Mode  Mission Mode Device... In Fight (Event Code:B

272}
Obstacle avoidance swit - Control owne... & haR ==
Current Segm... Return Segment Altitude H... GNSS Altitude Hold
Current Waypoint Index : Controlled Altitude 5.28 mn

Distance to Obstacle A... distance to Target WayP... 1.1T m
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3. Compare data

Match the set parameters (expected behavior) against the actual data, focusing on:

~Position and Velocity

ABOUTO ocoST24SATTbA090800b3
217287 m

Joblog 2024-05-27 192422

Home longitude  -88.807045

Home latitude 40.5314546

) 2024-05-27

D rom Takeoff P.. 1.12m

186324P18222415RRB46

e ‘ Altitude — Does the actual altitude match the
o set value? Is the climb/descend trend reasonable? R L b e S ST

. . RTK Altitude Current latitude 40.531449

Attitude — Are the attitude angles abnormal?

Te ide 7.23 Hor d 1.81 m/s

Speed — Are GNSS speed and fused speed
consistent?

~Actuation Parameters
(ot Motors — Are motor power/RPM balanced

1716809047077 S across all motors? 0 ng Mission Mode  Device... InHight (Event Code:8

272)

N,
Current Segm... Retumn Segment  Altitude H.. GNSS Altitude Hold

Current Waypoint Index 3  Controlled Altitude 5.28 m
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4. ldentify anomalies

Once inconsistencies are found, focus on checking:

1. Signs of impact (accelerometer spikes)
2. Environmental interference (terrain/obstacles)
3. Hardware issues (motor, ESC)

4

/

Navigation issues (heading/positioning errors)
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5. Draw conclusions

Connect all information to determine the root
cause —

parameter setting / operational error / complex environment / hardware failure.
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Power System

1.Motor Response
Abnormality

ADVANCING AGRICULTURE

8.2 Accelerometer peak

Wiksation (6]

~Motor output and rotation speed

Motor 1 Output
Motor 2 Output
Motor 3 output

Motor Four Qutputs

all Geid LOods Tl =-Jmik

R gocoleraton L-aes prak-do-peak

59.75 %
72.25%
82.00 %

74.25%

Motor 1 5y
Motor 2 speed

Motor three speec

Motor four speeds

1358r/min
1517r/min
1453r/min
1660r/min
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Power System
2.ESC Communication

Abnormality

I LTt . R SRR 5 SHHAGE . SRR

ADVANCING AGRICULTURE

-Motor output and rotation speed

76.38 %

Motor 1 Output
Motor 2 Output 50.25%
Motor 3 output 57.38%

Motor Four Outputs 54.38 %

Motor 1 Output 93.63 %

Motor 2 Qutput 10.50 %
63.25 %

Motor 3 output

711.50 %

Motor Four Outputs

XACOM

Motor 2 speed
Maotor three speed

Maotor four speeds

~Motor output and rotation speed——

Motor 1 5¢

1352r/min
1243r/min
1441r/min

1341r/min

1352r/min
1549r/min

1333r/min

1607r/min




XAG ACADEMY

YA e A2G

Power System

4. I nsu ffi C i en t POW er ' Motor sutput and rotation speed

Position and Speed
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Flight Control and
Sensor System

1.0bstacle Collision
with Obstacle
Avoidance Enabled
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Flight Control and
Sensor System

2. Use obstacle
avoidance to
hit smaller obstacles
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Flight Control and
Sensor System

3.Terrain Radar
Altitude Error
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Positioning System
Causes: Loose, improper installation, or damage
Symptoms:
1.RTK Antenna Issues -Abnormal satellite acquisition
-Significant difference in satellite count between antennas (> 3)
‘One antenna showing zero satellites

*Problem persists across multiple flights
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2 e XA
Positioning System
Possible Causes:
Local environment (trees, buildings, blockage)
2.Environmental Issues RTK signal delays
Distance from base station
lonospheric activity (varies by period)

Tip: Check ionospheric conditions via gnssplanning.com

ADVANCING AGRICULTURE XACOM



XAG ACADEMY

; GLOBAL TRAINING
PROGRAM

Positioning System

3.GPS Signal Abnormality

YA e
EEESEEE! LOCLELLEREELELELEL

emibe—————— ———
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Thank You
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