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7 hm B K

# A droneyee zyfc-h7_default 45 & & 4.
® {£F] “6”: PX4113.2 A,
® A “1”: WinWSL %iF #.

BRZRFEH, #5F 4K 510 TAMLEF “B7, 2N BT FARAT L THELRK
% HowTolnstall.pdf £, RflySim # 3% X\ 7% W [RflySim % % E 5 1 \HowToUse.pdf
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921 EFEHGEREXK
I QGC, EEHNBRE, AEhBEE.

QGroundControl

ﬂ Back < % Vehicle SEtUp

| [ RE
|

Q0roundControl BILAFER Pixhavk 1% . SiEEHE PX4 YomEEes LAIEIM .
Plug in your device via USB to start firmware upgrade.

ZEERKELER 150 KT8, 2BHEFRTIHT, 2EFEAREFHARLE
o

e ]

‘ brifEli (stable

Betafllid (beta)
FRESIE (master)
i B A

R TR E T B, SRR TE AT,
B YLk Y
EEBREERE, 5G4 WTE%EE QGC, AEH#NRE, #B 5%, AHt AW
TE, ABREPH “EXHET G, ZERBEHLEERMRMRENSE S, BT
B AR :
922 MERE .
# )\ QGC # “Vehicle Setup” #, HANHNEXEF, &

mmeaEnE
!




00 ©%° @90 %eoo”

Generic Hexarotor x geometry - | Generic Octocopter + geometry v | Generic 10" Octo coaxial geometry ¥ | Generic Octocopter X geometry - |
Plane A-Tail Quadrotor + Quadrotor H Quadrotor x

Applied Aeronautics Albatross » | Generic 10" Quad + geometry v | Reaper 500 Quad Generic Quadcopter b
Rover Simulation Standard Plane | Standard VIOL

Generic Ground Vehicle (Ackermann)~ | | HIL Quadcopter X v | Generic Standard Plane - | | HIL Standard VTOL QuadPlane v
Trirantar Vi lindanaatar Dahnt \ITNL Tailcittar TN Tiltratar

ERICTANR. MERTA LANNAEER.

: % Vehicle Setup

HLEE BB
LA E AT TR 5 0 WAL A LA AL . XK R B I At — S AT S B A -

{RELEH | Generic Quadcopter. W SULRE, WIETHEHIFENNA, RE R FHFER". R
- Airship Autogyro Balloon Dodecarotor cox

EFRHTTHREN B EHEE QGC,
9.2.3. ERERE

# N QGC # “Vehicle Setup” #F, #NERBEXEF., oAl L FH “Z
. BN EE LR FRPLR” #HATRE,

1 REZFH

USB ##H 174, MPEFERINITHERE. ERE#FEFELRTET TRMHM
BHATHRE AT E,

fhms wE

B, TS TS,

WFRETERNE . HARENDER.

Factory reset
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2. REFENX
ROEFEN, FEENBLEZEX —FT AL,

ek 2R

feSEaE HFRGN AN SE.
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Cerens ]
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2 ER E 5 R G e BE DUIR AR T B A 4%
3. RMEMmEE T
RAEMEE T, FEHBTERFANNFENG EETEIEARE.

\(\

teikds Wi
EBEAR, W ER S VRBSISE

AEGE N T T e — P AR T, RS BRI

e |
R 2 HAR T R B R B T R R B 4

4. REHTFL
BRTEHETFEME, F4 QGCRET KA,

T TR T AT

FNERERGREZFIHMERERGTEEENREN T &:
ERBEEW ATEL QGC #THE, FEHEZE, WEALAMTHEURTH.
BB R KATE, WEAMM. REURRHMEN, WILHWESESEH.
IR OGN ERBHATRAE, EECIRSKALAFR, X FENEENHT

m HATIRE .
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BHRARER, EHRHTERENRE,
E: BHRAARENRY, RNWTURAELANEENANTRESTEH, wREEHR,
M2 ZAEHTE BREN, LER2E5 TETH T,

924, WERE
Yoo M HR B 3,

FovEInuE otiup

LitiRoa
ERRE. ATRELESRUAERSNANNE.
Battery

Source Power Module ¥ 2
L2213 3 . Rk 00V

SWRE (BE) | 350 v| | wemn oov
W (E) | 405 v|

MRS Lla,ooocwoo 7]
Frovea iy

I TR | 24.00000000

BEE. REHNEENNITANE.
Oeramun

9.25. XfTEXNA

B XWBEENGE, HEEBHWHBEERTRE, URARRE
SEHATRORE, RATEEX T B T EASTRE,

Wi QGC 5 VAR HITHE, ¥\ QGC FMERERE, KABLBH AN I,
RATFT LU it 4 57t AR
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L2

TR IR B JERF . WD, (RN A, e T R0 R R A
[l
L F L ]
L i [ ]
() sz A .

i L

d

1 2
i Hoft e o i B ER 4 4

H 6

7

AUX1 Passthrough RC channel Unassigned ¥ | AUX2 Passthrough RC channel Unassigned =,
(s
PARAM1 tuning channel Unassigned | PARAMZ tuning channel Unassigned »| 2 A4 1
1@ e
s PARAM2 tuning channel Unassigned = 1Be 14 @

LTl

PID Tuning Spektrum ¥ 8 sl E 17 . 18 @
Flight Behavior
i
#H
2 e, BB UTEARE P HTLE
Za, #EAF] UTERANIK AT E -
® aGroundControl — o X
] = < B vehicle setup
AP
L f
T FRRR
o Arm switch channel Unassigned | Landing gear switch channel | Unassigned ~
HEnmgemyKAllswluh:hanm|Chsnne\‘: - L+|usw||(hmannu Unassigned  »
() wwz
Offboard switch channel Unassigned | Return switch channel Unassigned ¥
wea hannel Monitor
o 2 L]
Ny s . 4 .
L] 6 L]
s bt 8 o
o 10 °
e 2 e
i
il 13 e E ]
15 @ 6 ®
2 17 L] 8 °
l Use Multi Channel Mode Selection |
PID Tuning -
Flight Behavior
i
sn

MM =ABRAWHEHRURE R EAHTRE, A, 2RTREZE, TUER
W AT HEAT I
Er —HREREARH ZREHIEILTHAT,
1 EEZSABRFTTARATHEERZ LY R, YR WATHNE 63#E; SARTTXH
B A AT .
a. WSARMTKETAME, WTHEFER;
b. WSABFKELFTME, WAHXR LY, BESHLLABEREEA.
2. EIEH SBHRATTRAKATHERX BRI X, MU CATHNE 5 #E; SBRAATFTAA=
BABAT, ZARICEL AN TENERER., TEEX. TREA.
a. K SBHRAMMELFME, WATHWHA BREX;
b. 4 SBIKAMKEFEXH, KATHEMBEHEHEX;
c. HSBHRIKETAME, WATHTWHRA T REX,



9.26. RRERVHRKE
FS-J150 ¥ T HFAA 2 M AKX, ETHRFHARMRAG AL, AT AR A, &
HATHR AT AR, FHANEEEAAMAM, ETRNEATET, FEHTUTH
S BB REE:
#T7F QGroundControl & 35 5 7« AT % 2 [8] Al (48 & #HAT E 8
1L ETA¥FARIBERRAZER
(1) 7 EKF2_AID_MASK % % # 4] i vision position fusion 5 vision yaw fusion;
(2) 7 EKF2_HGT_MODE # # & it # vision;
(3)  f£ EKF2_MAG_TYPE % # # # 4 None.

10. KATHRAE

10.1. ¥EEREM
ERF LR AR TR, B THAGERRA. #ALEFUTAR:

© MHERACHE RAME AT, DEr T EIE %,

@ ELEADTFEREEA TR, REMKAEELRT: K. KT LESRE. B
& HEA,

® HE ARV TAM ML LW AT RA TR R TH. B2 8
.

Wi EAY, THNGERRL, 508F U T4AR:

O BEFBEECVIEEZENFEAENE K, BCEAE: NG, BB, KBk

Ak, M. RAEH . BFAM. FELEULEERT,

$5 0k 45 AR IR B AT

FE AT RECHNERE AT, EELETEHNER AN EEE VTEME.

BT BERE TR AR 5.

EE

O HECEHERTHTEANES (FBEE. AFRES). £ TH 50K EHE £
BT B TIE. a0 E, W E LM S T %9 Y ATIE 2K B e R U
. FEE, EXRNESERELER VTR EAHRNE LAY,

@ A CTRETHER S5 DY EMATEAAR . 2L A A BT R BHA M
WiEs, REFEHAEETRRTFAMA. BE, B3, RE. BARMFHTEN.
EEE, EELBREER, RETELTHLEN, E2EAMELTRA. B,

BE. RE. BALMTRARFHEAL BILIA . BARRF AL ERH,

EXEEMXESEE, MNAEEDARE LSS EAELAT Y. B, ERZETET

HE S 1 4 0 AL

@@@



10.2. ®ATFRHHI
WERAERURFERFWERTHT T HBETHNGERRL, FLHF
DL 455
CBERRTHEA T, AR E6K/BLUL), TE, TH, #EFL%L,
CNATH, ERBENAEENES, ETERIEERY, AR, KELHKE
FE D 10 KL LB R F R AW K TS

10.3. RATIIREKR

10.3.1. E R KATIFE
EEAMFEANTATESR, TREETBENEE, EEHARBEF LA LERPEE.
REFE, FARTH, FHEARES WKL,

10.4. UDP #3X QGC #E#

I KIEEHIEE QGC % QGC Bal#ERE, SR T:

1 MEAMN L, EFE—&EE, WNEBARA, ENEENHRE,
eyee.

2. EiEAL IP I, BB 150 CAHLEY IP BR A EHLF X (A EALK X A 10.42.0.168, N 1
50 ©ALEY IP 5 10.42.0.1), FRAE EH3GH A ssh marvsmart@ K AL IP, % A4 mar
vsmart B ® & #7612 K AL G £ E BT AR

3. NMRIEEZEEEANENBREASIPELARERDFHIPHA, FREBMHLS IP,
O #NWERERT, LEFREH

[Q we [EH Internet > WLAN

@ #FE IPoRFHEE, FERRTE, H7B IPV4, HFENWTHE(EEH
AN E)
IPHhb: 10.42.0.145, % IP Huab 4 7] LABEAT B 42,
F WAL 255.255.255.255
W %: 10.42.0.1

% % DNS:0.0.0.0



Qe p4EH] Internet > WLAN > 150_002

O cms (wt

fiRRIEE 1P IR E 1 SRAEMILS IP
1
Fil
|
IPv4 IPv4
& @ n
Z
1P sk IP iiaist
10.42.0.68
¥ 1 i TR T
5.255.255.255
[ E3 [LEs
10.42.0.1
Fiik DNS ik DNS
o000
DNS ™ DNS over HTTPS
2
i DNS #fH DNS
Loe2] w7 L i ]

® BEHRE, ELEW A ipconfig, EFEE LK ip Bk &, & IPHIA
10.42.0.145 0| % & 1F #

FRWEEFTN: £ win LTI omd, E#E 8@ AR E D F H O\ ipconfig

FLE S E MIEBIRE WLAN:

EESEN DNS 55 3
AhbsEsE Ipve btk : fe80::8138:bb6e : U6b6: 9cFf%3

IPvl HedE : 10.42.0.145
: = : 255.255.255. 255
: 10.42.0.1

EXHF IPHUWIEERZ N T EH CHNEEEBEFE EHN, HEEHEER LK%
B A IPE, BT WHATMLALBR I EXA IPEE KT 10420168, HNFERE £
M, EFERMWEENLEILAAE ssh FE FEHLsm, ELmmAw T4, 7w
TRHE

sudo vim /etc/init.d/startMavRoute.sh



& marvsmant@rk3sec ~

sudo
sudo /home/mav

tyS7:115200 0.0.

¥ £ P iy 10.42.0.168 # kIR M E F B IP (3% i g8 \ R 4B, 3% ESC B 2| & @ E
&, WAwg, EERIERE), BREZA NN IPE, FEEESRIBERENBL IP,
1P e R B E B IP Hdk, 2R XEFERIES 00.008 ipsm 2 — 2w LHEH
- # 2 15502,
4, AEHEFHANFREF, #AFEBREETTF. EELALEF UDP &R, &£ port A
EEF—SFEERR OIS, £ Add server B E 5 Ip:port #1 QGC 4 #I Rl £, &5

& 7 add server

Select Tool Close

% VEhiEIE SEtUP ® atroundcentrol - o X

ﬁ Back < Application Settings
& Analyze Tools -

MAVLink

'o Application Settings

]

QGroundControl Version
4.3.0-202406-1

% Back < Application Settings

General Create New Link Configuration

.Automat\caHy Conpéct on Start

Offline Maps
. High Latency,

MAVLink Type | UDP o

perfomancsrPlease disable AutoConnect to UDP
Console d Genera¥bage.

20 15502 ‘
Help

Server Addresses (optignal)

10.42.0.168 15502‘ Add Server

OK




26, ETUEEE CAENEN, TERIERETE 150 T AN ETERE,
10.5. SEKERAE

10.5.1. BEHEFF AT CERER)
1. MEEEFE
FT7F QGC # # K HLIX &, ##F Flight Modes ( ¥ATHERA) W T

QGroundControl - (s] X

f 4‘ ack < 20 Vehicle Setup

2. AESH
EH4EE mav 0 (FEHEE (MAV O RATE), #EfEH 0 ERAELT



QGroundControl

E‘~ ‘:Z%DVehicleSetup

i

Airframe

MAV_0_RATE

Power
Motors
Safety

PID Tuning

% Parameters

REkEEDORER, #% bau #£#% SER TEL1 BAUD, & B £ TELEM1 %t %
TELEM1 #y, LLTELEM1 %], —%# SER_TEL1_BAUD, X Zi%E # 115200

| © aGroundControl

4 Back < ?,0 Vehicle Setup

HEABRAE

_TEL1_BAUD

% # EKF2_AID_MASK J5 4] % use optical flow (£ii)



‘ QGroundControl = =) X ;

‘ % Back < ?}Q Vehicle Setup

. use GPS

use optical flow

[l inhibit IMU bias estimation
.vision position fusion
.vision yaw fusion
.mult«-rotor drag fusion

. rotate external vision

. GPS yaw fusion

.vision velocity fusion

P ¥ & Hot, %+ EKF2_HGT_MODE, it # Range Sensor

| QGroundControl - [m] X ;

% Back < '%o Vehicle Setup

HENIAME

Range sensor -

The range sensor option should only be used
when for operation over a flat surface as the

local NED origin will move up and down with
ground level.

¢: EKF2_HGT_MODE

Vehicle reboot required after change

EREWTE, SHIME T K.
10.5.2. H ALK

B 150 KALABALE 24 B S AT 150 WALk, AREnE ik
Wi P 4 U Bz ik AR 3 1 B KA BB KL E B R — WIFL B, KR addr A%
AT IP I (RTEEFHRLE), FEEE LR configyaml X4 B router_ip
BERHNTEN ip, FELERIAT test_1.py,

Z G, T E K H:det_sample iE 4T B,

E: BFEwRGEESE, EH % £ vscode FIET ctrl + ¢ B A & .

TH AR RTFHINA:




7 3L Yolo il #y 2%
class Depth_Estimate:
def __init__(self,is_show):
self.yolo_detector = Yolo_Detect(Model_path)
self.show_img = is_show

def run(self,img):
# yolo A 7| F 3

# Returns:
# img: AW 5% AT RIS E F, ndarry BGR(H W C)
# det: [(x1, y1, x2, y2, conf, cls),....]

# dt: tuple WRTAE-—KEAR=ZANE (FAE. WiwEE. FAE) 45 F EreE
img_yolo, det, dt = self.yolo_detector(img)
# det = []
xy=[1]
if len(det) != 0:
# REECEFMERBREKTEHT
scores = np.sqrt((det[:, 2] - det[:, 0]) * (det[:, 3] - det[:, 11)) * (det[:,
uI*%2)
frame_index = np.argmax(scores)
# XEWREGEEAMRNEE
if det[frame_index,d] < 0.8:
xy = [-1, -1, -1, -1]
else:
Xy
xy = xy.tolist()

det[frame_index, :4].astype(int)

if self.show_img:

if len(det) != 0:
# EREETHERRGEDRL K
cv2.rectangle(img_yolo, tuple(xy[:2]), tuple(xy[2:4]1), (0,0,0), thick

ness=3, lineType=cv2.LINE_AA)

cv2.imshow('det', img_yolo)

else:
cv2.imshow('det', img)

cv2.waitKey(1)

return xy

#1314 Yolo 43l iy 52451
img_det = Depth_Estimate(True)

AL, I E KALEY IP (192.168.151.111) Fasg o (15502) LA K& kK E %

AR B A BN,
# I B =
mav = PXUMavCtrl.PXuMavCtrler(l, '192.168.151.111', 'direct:15502')
mav.InitMavLoop(2) # #7# fk CopterSim W%t MAVLink W &
time.sleep(1)
& ¥ ALH N Offboard HHIEX, HAN LR EMRHTEMLCE 1 KFE,
# # A\ offboard
print("Enter Offboard mode.")
mav.initOffboard()
#
mav.SendMavArm(True) # Arm the drone
mav.SendPosNEDNoYaw(0, 0, -1)
time.sleep(5)



EX M ZFEHELE., x_pid 2 y_pid Z4 B & #ATHER PID #2658, X
BT FAEE Gk LA P 454, 2.PID #54]. TLL# T CONTROL_FLAG #{T41#.
F: EEARTRFLELANETFAR LERNE B, BHEFEILXTRE—KEIFH
EHREMEZ, ZHEFNEE RN EFR S RIE L -2 WEREREER. FE
it 5 lastControlTime By a8 [, HIMT 2 & F T3, HE%

# ARSI HES 1 K% PID, 0 K& P

CONTROL_FLAG = 1

# 4P 44

K_z = 0.00U4 * 640 / height
K_yawrate = 0.005 * 480 / width

# PID, X B XA & A& H
x_pid = PID(Kp=0.004, Ki=0.0001, Kd=0.0005, i_max=0.05, out_max=0.15)
y_pid = PID(Kp=0.005, Ki=0.0001, Kd=0.0005, i_max=0.05, out_max=0.15)

# RMHEASM 1 RET et
Forward_flag = False

# OFFBOARD #7 & i
OFFBOARD_FLAG = False

# 0% b — it 2 B A & Ao R D)
last_ctrl = [0, 0, 0, 0]
lastControlTime = 0

RXMR AT T EW B
PR 1 o8 4K
def sat(inPwm,thres=1):
outPwm= inPwm
if inPwm>thres:
outPwm = thres
elif inPwm<-thres:
outPwm = -thres
return outPwm
R AR B AT [A] 18] [ B8 4K
def get_time_interval(img_time):

nnn R AR PC R £ () e

return abs(time.time() - img_time)
RXBFAABFEPATHERENE, TEEXLATRBFHIET ctrl + ¢ 52 B
e, W afTRNEMEE.

def signal_handler(sig, frame):
# B 2T R HAT I R AR
print("\n ¥t 5|41t 5 5, HATHEXEE. .. ")
mav . sendMavLand(mav . uavPosNED[0], mav.uavPosNED[1], ©)

# RAEF
print(" X FEF...")
sys.exit(0)

L#ATEGTAE,

img_ = np.frombuffer(bytes(img_data),dtype=np.uint8)



i = cv2.imdecode(img_, cv2.IMREAD_UNCHANGED)
img = cv2.resize(i, (width,6height))
2.2 T Yolo # | [E 2F

center_xy, detected = DetectCircle(img_det,img)
3.#4T PID #£ /. #n R A 2| E A7 N A B R 0 475 A\ Controller # M 4
F, FEEH L E control, JHTFIEH &G A (A,

WREARNE BT, ERNECERNEBERT, FEEERRSELAD AL T
AMIEAETA, BEPATZRNEFE.

R et R HD, WAAEEFREIR, LA RBEE,
if detected :
OFFBOARD_FLAG = True

control = Controller(center_xy)
# Hitw

last_ctrl = control

lastControlTime = time.time()
else:

# wRW—PAERITT ARTESELE 1, REHEH ALY get_time_interval(lastContr
olTime) <= 3000 and

if(Forward_flag and get_time_interval(lastControlTime) <= 2):
# if(Forward_flag):

control = last_ctrl

print(get_time_interval(lastControlTime))
elif( get_time_interval(lastControlTime) > 2):

mav.sendMavLand(mav.uavPosNED[@], mav.uavPosNED[1], ©)
print("JF 4 [ %")

ARETHFBEH L EHAT TAN FRD AT R T e Z 54
if OFFBOARD_FLAG:
# print("the control:",control)

mav.SendVelFRD(control[@], control[1], control[2], control[3])

11.% W SR TT %

111 QLIMT T KITHE

7L I QGC A B2 KATIE A AR HY H FH#AT TR,
Step 1:

BHBELG AT B EHRATESE.
Step 2:




O E

Select Tool

% Vehicle Setup
SRR

s Application Settings

QGroundControl Version
20240403.wxme

Step 3:

O HETH

@ Backl < I} Analyze Tools

HETFHhiE, Telibim eol L F® R0 0 &k, MfiBls e o EFL,

WERIFEER ® s o = :)7@5 HHT

Mavlink $8] f1

MAVLink ¥l

AREh

Step 4:



D =k o Wi
0 H#fids 981. 9kB W
1 H#skk 3.7MB Dl
2 H#FRR 4. 9MB W
3 2024F4H2HEH *Etn\fﬁ:imﬁj TFF8:59:06 1. 2MB Gl
4 20244 H2H BRI TF/F8:59:28 869. 5kB ATH
5 20244 H2HEH— TF4F9:01:02 oMB "
6 2024F4H2HEH RHEIR[E] F4F9:20:58 OMB Gkl
7 20244 H2H EHZ- hEiRMERE FF9:32:22 3MB Gl
8 3 3MB kil
9 H#idkkm 4B "

15 zum‘ﬁmHaHEﬁﬁf P EGRAER E] F4F2:35:16
16 2024F4H3HEH= PERENE FT2:35:28
17 2024F4H3HER= PEIFENE TF42:36:58

OiksE { CER H &

11.2. Q2: WfH FHEHEI T B ?

¥ QGC H LR B E A B A AL ARET
: EEARGSHER AT RLRE, WATSIFE7EREM,

Plane A-Tail Quadrotor + Quadrotor H Quadro

5 Te
© o ¢

Applled Aeronautics Albatross - Gener\( 10" Quad + geometry A | Reaper 500 Quad - ‘ Gene
Rover Simulation Standard Plane Standar

H

Generic Ground Vehicle (A(kermann)v HIL Quadcopter X GEnErl( Standard Plane H\L S

Tricopter Y+ Underwater Robot VTOL Tailsitter VTOLTi



113. Q3: @Ik QGC H#TSH?

Select Tool

% Vehicle Setup
& Analyze Tools

Application Settings

QGroundControl Version
20240403 wxme

T “ERRE
ERPRE SR HT, EEHIRFRAFEXENSY, HAEKL.

t Vehicle Setup

Standard ASPD_SCALE 1 Airspeed scale (scale from IAS to CAS)

Airspeed Validator

Battery Calibration

Sensors

Camera Control

Commander

Multicopter Position Control

EKF2

Events

Failure Detector

GPS

Hover Thrust Estimator

System

Land Detector

MAVLink

Multicopter Rate Control

Mixer Output

Multicopter Attitude Control

‘ Geofence ‘
f !
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AFEaTERE, TEARE 4G MATER. 2L EEMAT &, EFILEY
g2 R ERESLFANCER.

AFERRE—RLREATE, ERREF T ERENGARANERLTEREREME
W AT R

SRR AT B AT A A SO R (RBEATTFMD), THENGENE. K
FEAZaf A TUTRERMMRA, Z2FIMATZLRE, —EfFALT®, B
MAGEEMB, AT B AE AR A L. ERF AN THATA K E LT~
EWTERER M. EREAERUTEL EWERAS &, J5HBEAE 2 &K
WEREREZ AT R TN EMAERBORRFEEN . ETHHARRE, £LATIERW
BT, FEFRMETRAESNTEHF BRARERRE, FLERER‘EZET R
MEEBERS.

FEBRMBAAERR P ARFEAET . (BRENTTFMRY ER 7 & 5 R — Tk,
EHENEREANERLT, 2RERBHAFAS AN REHBER . 2EFRAZAN
EAERBAANEILT, SARKRHAATESR, BIRIL L.

B3R
A: TKEENERLR B
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