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R EE RIS

1. 3EIEBAY

AL EEF A RflySim AETFSRHEBTANEZRZSELIE (LIDAR 5 B21t), 7£ ROS
IME T EMRDEIRENSITRERE R, BIWE TF TMMMTTIRERER, Bils4
HER THEE R AL IR EIH FRLAR R, MTITE Rviz PHEH ERZERR 3D LM
B, ASLIFHPFERNERTANSEREME. LIATHR, KRR TEMROSAS
ERFRERA, ERETERITN=4HEEGE.

2. SEIHER

o MHER: Windows 105 EARAS; RflySimTAgE,
o BHER: EiEf/ammIs Y,

3. 52003t

BIFEER: [ZZEBER]\RflySimAPIs\8.RflySimVision\2.AdvExps\el4_odomLiDAR3DPc
BIFENTAA:

e /Config.json: fERXZZEEXH

e /SITLRun.bat: SITL{AEIFIZEBEHZS

e . /WinWSL.bat: WSLIFIE S ohitlzs

e /WinWSLRunALL.bat: —$#EzhFrAPythonfiizs

e /main.py: FERXMH, ARERAEMEHIRIUEREZEIE

e /mapping.py: R=EERER, VIEBEETNR=HE

e .Jodom2mavros.py: BREITEER, FLITEEEMavrosBiTR
e Jview_pcd.py: REERER, ATEERENASHIE

o /rfly.rviz: RvizEEE X
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.
Config.json
SITLRun.bat
WinWSL.bat
WinWSLRunALL.bat
main.py
mapping.py
odom2mavros.py
view_pcd.py
rfly.rviz

o /tf_cfg.yaml: TFECE X4

e /StartRviz.sh: BnhRviziiZs

e ./Python38Run.bat: Pythoniz{THiZs
e ./UavCtrl.py: TAVIZHIFER

| 4, EIEABTHTE
14.1 B B1, BhFEIFIR

WHIZTTSITLRun.bat X4, FFHEFRVBLTN. HAESEBR 1 4 QGC MimEih.
14 CopterSim < 14 RflySim3D ¥4, FRfCopterSim3x{ T BE=FTENH
GPS 3D fixed & EKF initialization finished F#¥, XRVBHTHK. W TEFIR:

LGNS R

L 2312 KV

=
BRSNS P¥4: Init MAVLink

CopterSim: CopterID is 1, FX4 SysID is 1

PY4: Awaiting GPS/EKF fixed for Position control...

Il AR || PX4: Enter Manual Mode!
s =R PE4: Found firmware wersion: 1.12. 3dev
f T P¥4: Command REQUEST_AUTOPILOT_VERSION ACCEPTED

\CE (1 FE izt PX4: Command ARM/DISARM ACCEPTED
Pid: FEKFE2 Fetimator start initializing

MEEIRE - F¥4: GP3 3D fixed & EKF initialization finished.

PidFmter Aot tolTteritode?

CopterID: =#iClassID: f# ADLL

rd

P e it

KR - usE SRS cone 9z1¢ Mavlink_Full g dial | BinE EFAiHE
.

FX4: Init MAVLink
CopterSim: CopterID is 1, PX4 SysID is 1 X0 Y0 Z-8.05
PE4: Avaiting GPS/EKF fixed for Position centrel...
PX4: Enter Manual Wode!

FX4: Found firavare version: 1.12 3dev Vx 0 ¥y 0 vz 0
FX4: Command REQUEST_AUTOPILOT_VERSION ACCEFTED
FY4: Command ARM/DISARM ACCEFTED

o 4 0 8 0 ¥ o
FX4: EKF2 Estinator start initializing...
FX4: GPS 3D fixed & EKF initialization finished.

FX4: Enter duto Loiter Mode! lat 40.1540302 lon 116. 2593683 alt 58,05

AR WIHRIMPERR 2L E, BRHITEEIE.

14.2 BIR2, BEhEIEIERF

AL BMIETAR, MEH—RH,
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tf_cfg.yaml
StartRviz.sh
Python38Run.bat
UavCtrl.py
SITLRun.bat

FR—: —82R5h ()
W&HE WinWSLRunALL.bat iz, Bz~ EsiFiEiER:

1. main.py — ZRBHIERE (FF1580105%610)

2. mapping.py — m=iEET = (FEF5#91E1L)
3. StartRviz.sh — RViz eE[{l(b RE (FRE3H¥MEKL)
4, UavCtrl.py — TANAR K1 TIEH

\WINDOWS\system32\wsl.e: X ar | W

' [INFO] [1774416853.946596]: Mapper Start~- on locol/odom  uis Sfaton
Jopt/fros/noetic/share/mavros, X +

[INFO] [1774416847.150484126]: GF: Using MISSION_ITEM_INT
[INFO] [1774416847.150547918]: RP: Using MISSION_ITEM_INT
CAWINDOWS\epsternalinsle. X [INFO] [17744168U7.156571375]: WP: Using MISSION_ITEM_INT

[INFO] [1774416847.150604295]: VER: 1.1: Capabilities 0x000000000000eUff

[INFO] [1774416847.150637316]: VER: : Flight software: 010de200 (46a12a09bfEOEEO0)
[INFO] [1774416847.150668233]: VER: : Middleware software: 010d0200 (46a12a09bf000000)
[INFO] [17744168U7.150688658]: VER: : 0S software: 060657Ff (91bece5lafbe7da9)

noetic 1
1
1

[INFO] [1774416847.150722074]: VER: 1.1: Board hardware: 00000001
1
1

current ros environment: ROS 1
Px4 Controller Initialized!
Bt N\ offboardt &
Offboard Start
971-&:. MATI RS
& 1/6: Origin:[@, 0, -1] -> Trans

'

[INFO] [1774416847.150741513]: VER: : VID/PID: 0000:0000

[INFO] [1774416847.150770475]: VER: 1. UID: 49s54ullcuyL9Uelf
[WARN] [1774416847.153U455317]: CMD: Unexpected command 520, result 0

Json use relative path mode

Got 1 vision sensors from json

Start lisening to timeStmp Msg

Got time msa from CopterSim # 1 . running on this PC

2/6 Origin:[@, 4.5, -1] -> Tra

ﬁu{{ﬂntﬁ 3/6 Origin:[-35, 4.5, -1] —> T|

“\WINDOWS\system32\wsle: X S

[INFO] [1774416857.855014174]: rviz version 1.14.25
[INFO] [1774416857.855085481]: compiled against Qt version 5.15.3
[INFO] [1774416857.855091554]: compiled against OGRE version 1.9.0 (Ghadamon)
# [INFO] [1774416857.897034774]: Forcing OpenGl version ©.
[INFO] [1774416860.542746990]: Stereo is NOT SUPPORTED
[INFO] [177u416860.5U2829735]: OpenGL device: D3D12 (Intel(R) UHD Graphics 770)
[INFO] [1774416860 542855494]‘ OpenGl version: 4.1 (GLSL 4.1) limited to GLSL 1.4 on Mesa systenm.
[WARN] [177441 : TF_REPEATED_D!/ i ri E with redundant timestamp for frame L _link (parent map)
at time 177441 22 i 0 a 0 y u blisher

Boiaz=BaIAZ MWSLEREED, 81E0ET—1MEF.

B FohpTRnh

NRFEZRRIFAN R BRI ZERN BN, TM%E?JF‘E)JO FeXWE WinWSL.bat #7T
4 PWSLEIRER, AR TIRFRRHRIT

iml — BohfE RS EERE:

python3 main.py

FFHI start Image Reciver &, HIAMEREZHBUEMIES,
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WinWSLRunALL.bat
http://main.py/
http://mapping.py/
http://startrviz.sh/
http://uavctrl.py/
WinWSL.bat

fopt/ros/noetic/share/mavros, X + v

/mavros/wheel_odometry/frame_id: odom
/mavros/wheel_odometry/send_raw: True
/mavros/wheel_odometry/send_twist: False
/mavros/wheel_odometry/tf/child_frame_id: base_link
/mavros/wheel_odometry/tf/frame_id: odom
/mavros/wheel_odometry/tf/send: False
/mavros/wheel_odometry/use_rpm: False
/mavros/wheel_odometry/vel_error: 0.1
/mavros/wheel_odometry/wheel®/radius: 0.05
/mavros/wheel_odometry/wheel®/x: 0.0
/mavros/wheel_odometry/wheel@/y: -0.15
/mavros/wheel_odometry/wheell/radius: 0.05
/mavros/wheel_odometry/wheell/x: 0.0
/mavros/wheel_odometry/wheell/y: 0.15
/rosdistro: noetic

/rosversion: 1.16.0

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

NODES
/

mavros (mavros/mavros_node)

auto-starting new master
process[master]: started with pid [854]
ROS_MASTER_URI=http://198.18.0.1:11311

setting /run_id to 3c@dc754-280c-11f1-b3U47-bbab6336ca59
process[rosout-1]: started with pid [882]

started core service [/rosout]

process[mavros-2]: started with pid [886]

[INFO] [1774416845.944265490]: FCU URL: udp://:20101@127.0.0.1:20100

Kif2 — BORSEETR:
python3 mapping.py

FH1FHI Mapper Started on local/odom. Waiting for data... @

CAWINDOWS\system32\wsl.e: X +

|[INFO] [177u416853.946596] : Mapper Started on local/odom. Waiting for data...

4213 — B RViz AIAL:

bash StartRviz.sh
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File Panels Help

(Minteract  “FMove Camera [ select Focus Camera == Measure # 2D Pose Estimate 2D Nav Goal @ Publish Point P = @
2 pisplays |
~ @ Global Options
Fixed Frame
Background Color [l 48; 48; 48
Frame Rate 30

Default Light v
~ ¥ Global Status: Ok
v Fixed frame  OK

» @ Grid v
~ )< Axes v
» v status: Ok
Reference Frame  base_link
Length
Radius 0.1
Show Trail
Alpha 1
~ )< Axes v

» v Status: Ok
Reference Frame  map

Length 1
Radius 0.1
Show Trail
Alpha 1
~ ¥ PointCloud2 v
» v Status: Ok
Topic /map/points
Unreliable
Queue Size 10
Selectable v
Style Flat Squares
Size (m) 0.01
Alpha 1
Decay Time 1000

Position Transformer XYZ
Color Transformer  AxisColor

Axis
Autocompute Valu... V'
Use Fixed frame V.
Add
) Time
Pause Synchronization: | Off ~ | ROS Time: 1774417001.62 ROS Elapsed: |140.73 Wall Time: |1774417001.84 Wall Elapsed: |140.74

Reset  Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 5 fps.

Kimd — BT AN KITIES:
python3 UavCtrl.py

WITRTANREEN Offboard #EH B EHRINILATSR ¥1To

C\WINDOWS\system32\wsl.e. X + v

current ros environment: ROS 1 , noetic
PxUd Controller Initialized!

# M offboard:f ## fii

Offboard Started.

in:[@, ©, -1]1 -> Transformed(YXZ):[®, 0, -1]

Tk fin : al
i 2/6: Origin:[0, 4.5, -1] —> Transformed(YXZ):[4.5, 0, -1]
2

3/6: Origin:[-35, 4.5, -1] -> Transformed(Y¥XZ):[4.5, -35, -1]

AR FoIEME, BRERMRIRE ERIRFHRIT. mapping.py #JIFE main.py
ZERBD (FERBERIEIENE), vavctrl.py NREEN (REEETRERM
).

4.3 $183, RvizEFEENR

RViz BahiE¥%BahinE rfly.rviz BBEXHE, BRENBSEHE,
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rfly.rviz

Eile Panels Help

finteract  "¥Move Camera [ _Jselect  <§>Focus Camera == Measure # 2D Pose Estimate . 2D Nav Goal @ Pubiish Point F = @
[ pisplays (] e Views []
T8 Qlcbal Options Type: | Orbit (rviz) v Zero
Fixed Frame map
Background Color [l 48; 48; 48 - Current View  Orbit (rviz)
Frame Rate 30 Near Clip Di... 0.01
. Invert Z Axis
Default Light ) Y Target Frame  <Fixed Frame>
¥ Global Status: Ok Distance 35,1239
v’ Fixed Frame OK Focal Shape... 0.05
» @ Grid v Focal Shape... v
v L Asew v Yaw 2.78221

Pitch 0.670398
Field of View  0.785398
» Focal Point 1.1365; 2.113; 8.4...

» v Status: Ok
Reference Frame base_link

Length 1
Radius 0.1
Show Trail
Alpha 1

~ )< Axes

» v Status: Ok

Reference Frame map
Length 1
Radius 0.1 A
Show Trail
Alpha 1

+ % PointCloud2 v

» v Status: Ok

Topic /map/points
Unreliable
Queue Size 10
Selectable v
Style Flat Squares
Size (m) 0.01
Alpha 1
Decay Time 1000

Position Transformer XYZ

Add o Save Remove Rename
© Time [ ]
Pause Synchronization: | Off v ROS Time: 1767507869.39 ROS Elapsed: |63.55 Wall Time: |1767507869.49 Wall Elapsed: 63.55
Reset 10 fps

FohficE RViz: UAIUEZEWAN rviz ITHEFIEEE. & RViz AEAREALTHA
"Add" $#, KX "Axes". "Axes". "PointCloud2", BIF Axes BJ "Reference
Frame" 9353%#F "base_link" #1 "map", "PointCloud2" TR "Topic" %
"/map/points", B3 "Decay Time" i&& 3 1000, "Color Transformer" i& &7
AxisColor,

4.4 B4, EHFEAN CITEE

T AWNBENEE B g RIS IR SB[ YY) $1T, REBS7E RViz ] UB RSN BN =
“E o SHIE
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6701235

use Wiheel:: Zoom, Shift: Mo

WaILUEE QGC MELFaIEHI T AN $1T, BERRREEXE:

CAWINDOWS\system32\wsl.e. X + |

current ros environment: ROS 1 , noetic
Px4 Controller Initialized!
# N\ offboardt i il
Offboard Started.
BT AES ...
TfL A 1/6: Origin:[0, ©, -1] -> Transformed(YXZ):[0, 0, -1]
FAAA 1
2/6: Origin:[@, 4.5, -1] -> Transformed(YXZ):[4.5, O, -1]
M2
3/6: Origin:[-35, 4.5, -1] -> Transformed(¥YXZ):[4.5, -35, -1]

CAWINDOWS\system32\wsl.e: X + -
current ros environment: ROS 1 noetic
Px4 Controller Ini

i N\ offboardiffi# §

'

T AES. ..
TfEfi st 1/6: Origin:[0, @, -1] -> Transformed(YXz):[@, @, -1]
FAfLA 1
malfEfn 2/6: 0 in:[0, 4.5, -1] -> Transformed(YXZ):[4.5, 0, -1]
|| 1 1 2
3/6: Origin:[-35, 4.5, -1] -> Transformed(YXZ):[4.5, -35, -1]

4.5 PS5, ZESEERER

Wl Time: [1766397014.36 Wl Elapsed: 136,54

FIF TG, 1EI1E1T mapping.py MIRREOR, & F Cctri+C BELER, EF

SR ENNRTBIEESREAN . /map.pcd XfFo

CAWINDOWS\system32\wsl.e. X + v

|[INI—'O] [1767507697.3674U40] : Mapper Started on local/odom. Waiting for data...
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CAWINDOWS\system32\wsl.e: X + v

[INFO] [1767508607.17889U]: Mapper Started on local/odom. Waiting for data...
"C[INFO] [1767508738.765778]: Processing point cloud data...

[INFO] [1767508738.920794]: Saving 11202855 points to /mnt/d/RflySim/RflySimAPIs/8.RflyS

imVision/2.AdvExps/eld_odomLiDAR3DPc/map.pcd. ..
|

&g, Wi Python38Run.bat B, %\ python view pcd.py @<, BIRIfEHA

Open3D EERFHNAREIE. W TFFIR:

AR RoHIERK, BMOFHFRE.

5. }XFEMIAR

XA AL: ZRRARZEAS (Coordinate
Systems)
TANRKRZPEE=Z"ZOLITR, FLRESERENZEINEIRS 3T
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Python38Run.bat

1. {AE%45% (NED/Left-Hand): RflySim/UE4 NEREARARINED,
2. ROS SR 4445 A (ENU/Right-Hand): Rviz 5 ROS #R/ERIENU,
3. B &15% (Body Frame): BB ANEEIRIRIRER, RIBHAX, EAAY, LA A Z

SLIO@ITIEEY /rflysim/uavl/local/odom iE@l (GBE BN ENU SUERSEMET), K
BT MNEERATENMUZE, MTTEREIIAEX ERERWN"ER" "I "HRER" A,

KEHMIAR2: FTRETMIERS TF %

(Transformation Matrix & TF Tree)

NTREZABINBER Phogy BREIEBMER Pryp, FMNFEWE 4 x 4 HFFRE
HAERE T

P, map — L map«body * P, body

Hep T et M R (REMTER) MFBRE ¢t CREERITHIE) Hak:

_ |R3x3  t3x1
=% ]

ROS B9 TF (Transform) 2457153463 map -> base link -> lidar HYZTIRNY, FA{R%L
BEEAFRNEE Tz E—E .

KPEFIAR3: TIGEE(X B RFMESS

ASEIET = MZOEF EMTEANBCE A KN = e = E:

e main.py: PASTEZERIlySIMAREIFR, KRENEANZRIZEHIE
e mapping.py: ROLEEEZE, MEBERITHSSEIE, SNBSS
e odom2mavros.py : IBAIRRFEMR, FEREITEIEEEEIMavrosR St

6.5FZHH

1. RflySIimE A X4

2. ROSEA X1

3. PCL(Point Cloud Library)E 7 X4
4. TPRIR B IR ARSI+ R
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main.py
mapping.py
odom2mavros.py
https://rflysim.com/doc/zh/
http://wiki.ros.org/
https://pointclouds.org/
http://wiki.ros.org/tf

7. % Win)eH
Ql: E17H#EFE, RvizRAXEETRETBENIE,

Al: BRMERSBIERBET SITLRun.bat MM WinWSL.bat, HIAMFEIMRIEEIET. H
R, KWEWSLAHFPythonHIAEE IEMRTIT,

{® python3 main.py &1 python3 mapping.py fP< 1T IR. &a, ERVizZFKERZ
IEFZIN T PointCloud2iE@®, FHERIEFZFRA /map/points o

%QZ RvizR R mEREE, HMESSHERZ

A2: XBEERHTERITHES R=UENREIRY MERSEE. & mapping.py FHIBY
BIE$ B slop , AEHFEEZE. B, HBETAVNEHREREXR, BRHUEXRE
SRR £ SHEVEIER—,

Q3: EFEITHRIE, RIAEAERIGRER

iH.o

A3: & SITLRun.bat 2B EMKINETN, HilCopterSim¥+HEFRH
I GPS 3D fixed & EKF initialization finished $&/mo F4h, BHIAmain.py HHEY

TargetIPigE1EH, WRZAHVIEITMIPN127.0.0.1, NREBZZHENEZIRE NIEH
R /B E I 1Pttt

1. https://rflysim.com/ ¢
2. EFECEIEN: https://rflysim.com/doc/zh/HowTolnstall.pdf «
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SITLRun.bat
WinWSL.bat
mapping.py
SITLRun.bat
main.py
https://rflysim.com/
https://rflysim.com/doc/zh/HowToInstall.pdf
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